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[TOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke MpOrpaMMsbl 10 OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISI ONpPENEIeHUsI MOIX0I0B K
(bopMHpOBaHUIO CONEepKaHUs ydeOHOro npeamera «bHOJIOTUS» COCTaBUIU: KOHLENTYaJbHbIE MOJIOKEHUS
@I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEJIEH, COACpXKaHUA, Pe3yIbTaTOB OOy4eHHS M TpeOOBaHUH K
YPOBHIO MOATOTOBKHM BBITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M NPUHIUINAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpasoBanusi B Poccuiickoit dexepamnum, a Takxke
MOJIOKEHU o crneuuduke Ouonornu, €€ 3HAYCHWHM B MO3HAHUM JKMBOM MpUPOAsl U oOecredeHuu
CYLIECTBOBAHMSI YEJIOBEUECKOro oduiecTBa. COrjiacHO Ha3BaHHBIM IOJOXKEHUSIM, ONpEAENIEHbl OCHOBHBIE
(GyHKIIUM pOrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMmma 1o Ouojoruu AaéT MpeACTaBICHUE O IelAX, 00 OoOmeH cTpaTernu OO0y4YCHHS,
BOCIIUTAHHMSI M Pa3BUTHS OOYYAIOIIMXCSA CPEJACTBAMHU ydeOHOro mnpeaMera «buosorusy», ompenenser
00s13aTeNIbHOE TPEJAMETHOE COJICpXKAHHUE, €ro CTPYKTYpPY, paclpelneicHue IO pa3jeinaM U TeMam,
PEKOMEHIYEMYIO TIOCIICIOBATEIbHOCTh HM3y4eHHUS y4eOHOro Marepuaiga ¢ Y4ETOM MEXKIPEAMETHBIX H
BHYTPHUITPEIMETHBIX CBSI3€EH, JIOTUKHU 00pa3oBaTEIILHOTO npoliecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIINXCS.

B mporpamme 1o OHMOJOTMH TaKXKe YYHTBHIBAIOTCS TPeOOBaHMS K IUIAHHUPYSMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEIMETHBIM pe3yibTaTaM oOydeHHs B (POPMHPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON  JEATENbHOCTH/YUeOHbIX  JNEUCTBUIl  OOYYarONIMXCS II10 OCBOCHHIO  COJCPIKAHHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B mnporpamme mo Owmomormu (10-11 xiaccel, 0a30BbIi ypOBEHB) pEATM30BAH TPHHIIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUH OMOJOrHH, Ojaromaps 4eMy B HEW MPOCMAaTPUBAETCS HAIPABICHHOCTh Ha
pa3sBUTHE 3HAHUM, CBS3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-HAYYHOI'O MMPOBO33PEHMsI, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJOTMYECKOI'O MBILIUIEHUS, IMPEACTAaBIEHUN O 370pOBOM 00pa3e XKU3HU U
Oepe’XHbIM OTHOLIEHMEM K OKpyXKarolled mnpupoaHoil cpene. [losromy Hapsny ¢ uU3ydyeHHEM
00IIEONOIOTUYECKUX TEOPUH, a TaKXKe 3HAHWH O CTPOEHHUH JKUBBIX CHCTEM Pa3HOTO PaHTa W CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIUX B HUX MPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH YI€JI€HO BHUMAHNE HCITI0JIb30BaHHIO
MOJIYUEHHBIX 3HAHUW B TOBCEJHEBHOM JKM3HM Uil pELIEHUS NPUKIAAHBIX 3a4ad, B TOM YHUCIE:
npodMIaKTUKNA HAcIeICTBEHHbIX 3a00J€BaHUN YEIOBEKa, MEJUKO-TeHETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI HKOJIOTMUYECKU II€JIECO00Pa3HOro MOBEACHUS B OKpY’Kalollell MpUPOJHOW cpelle, aHalu3a
BIIUSIHUS XO3SIICTBEHHOMN JIEATENBHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOJHBIX U UCKYCCTBEHHBIX KOCUCTEM.
VYcunenne BHUMaHUS K MPUKIAAHOM HANpaBICHHOCTH ydeOHOro mnpeamera «buojorus» mpoauKTOBaHO
HEOOXO/AUMOCTBIO O0€CIeUeHUsI YCIOBMHM JJIsl pelIeHHs OJHOW M3 aKTyalbHbIX 3a/ad MIKOJIbHOTO
OMOJIOTUUECKOT0 00pa30oBaHUsA, KOTOpas MpeanosiaracT (popMHUpOBaHHWE Y OOYUYaIOIMIMXCS CIIOCOOHOCTH
aJlalTUPOBATHCA K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHe cpeaHero o0Iero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
dbopmupoBanre y oOydarouuxcsi MpeiCcTaBICHUN O HAyYHOM KapTHHE MHpa, pacimupsieT U o0oOmaer
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIbHBIX PU3HAKAX — YPOBHEBOM OpPraHU3allMM U 3BOJIIOIIUH, CO3AAET
yCIIOBUSL JUISl: TIO3HAHUS 3aKOHOB >KMBOW MNPUPOIbI, (OPMUPOBaHUS (PYHKIHMOHAIBHONH TI'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOI0 U 0€30MacHOro 00pasa >KU3HHU, IKOJIOTHYECKOTO MBIIIJICHHS, IEHHOCTHOI'O OTHOILICHHS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonboe 3Hauenne OMONIOTHS UMEET TAKKE IJid pCUHICHUA BOCIUTATCIBHBIX W Pa3BUBAIOIIUX 3ada4d
cpeaHero oomiero obOpa3oBaHMs, couManu3auuu oOyuaromuxcs. M3ydenue Ouonoruum oOecrieyuBaeT
YCJI0BUA JIA q)OpMI/IpOBaHI/ISI HHTCIIUICKTYAJIbHBIX, KOMMYHHKAIIMUOHHBIX H I/IHCbOpMaI_[I/IOHHBIX HaBBIKOB,
ACTETUYECKOM KYNbTYphl, CIIOCOOCTBYET WHTETpally OWOJNOTHYECKUMX 3HAHUHM C TNPEACTaBICHUSMHU U3
IpYyTUX ydeOHBIX NPEIMETOB, B YAaCTHOCTH, (DU3MKH, XMMHUM U reorpaduu. Ha3BaHHBIE MONOKEHUS O
npegHasHaueHUH ydeOHoro mnpenmera «bHOMOTUS» COCTaBUIM OCHOBY JUISL OIpENENIEHUS MOAXOA0B K
0TOOpY M CTPYKTYPHUPOBAHUIO €TO COACPKAHNUS, TPEACTABICHHOTO B IPOrpaMMe 110 OMOJIOTHH.



OTt60p comepkanus yueOHOTO TpeameTa «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C TO3HUIIHIA
KYJIbTYPOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBHUH C KOTOPHIM OOydYarouecs TOJIKHbI OCBOUTH 3HAHUS U
YMEHHUsI, 3HaUUMble s (OpMHUpOBaAHHS OOIICH KyIbTYphl, OMPENCNSIONINE aJeKBAaTHOE IOBEICHUE
YeJIOBeKa B OKpYXKaIOMed MPUPOIHOM cpese, BOCTPeOOBaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nestenbHOCTH. Oc000€ MECTO B 3TOM CHCTEME 3HAHUW 3aHUMAIOT AJIEMEHTHI COACPIKaHUs, KOTOPbIE CIyXKaT
OCHOBOI a1 (hopMHpOBaHMS TPEICTABICHUNH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3aIlMU OMOJIOTHYECKOTO 00pa30BaHMSL.

CTpyKTypHpOBaHHE COAEPKaHUS y4eOHOro MaTtepHajia B MporpaMme o OMOJIOTHH OCYIIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00 OTIIMYUTENBHBIX OCOOCHHOCTSX MXHBOM HPUPOIBI, O €&
YPOBHEBOH OpraHu3alliil U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpenmMera
«buosiorus» BBACIEHBI CIECAYIOUIUE COAEpKaTeabHble TUHUN: «buosorus kak Hayka. MeTroasl Hay4yHOTO
no3HaHus», «KieTka kak Ononmornueckas cucremMa», «Opranusm Kak Onoyormueckas cucrema», «Cucrema u
MHOT000pa3ue OpPraHuyeckoro Mupay, «IBOJIOLMS >KUBOH MHPUPOIBD», «IKOCUCTEMBI M MPUCYILIHE UM
3aKOHOMEPHOCTH.

Llens n3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypOoBHE — OBJaJICHHE 00YYaIOIIMHCS
3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OPraHU3alliy KUBBIX CUCTEM PAa3HOrO paHra M IpHoOpeTeHHe
YMEHUI HMCII0JIb30BaTh 3TH 3HAHUA Ui I'PAMOTHBIX JI€HCTBUN B OTHOIICHMHM OOBEKTOB MBOM MPUPOABI U
peILIeHHsI Pa3InYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrxenne ey u3ydeHus yaeOHoro npeamera «bruosiorus» Ha 6a30BOM YpOBHE 00€CIIeUYMBACTCS
pElIeHrEeM CIEeTYIOIINX 3aau:

OCBOCHHE OOYYAIONIMMHUCS CHCTEMbl 3HAaHUH O OWOJIOTUYECKUX TEOPHSIX, YYCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTe3aX, MNpaBUIaX, CIYXallMX OCHOBOH JUIsi (pOpMUPOBAHHS TMPEICTABICHHH O
GCTGCTBCHHO-HaquOﬁ KapTI/IHe MI/Ipa, 0 METOoaax Haquoro ITIO3HaHU, CTpOGHI/II/I, MHOFOO6pa3I/II/I 158
0COOEHHOCTSIX YKMBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3aIlMH, BBIJAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopMHupoBaHKE Y 00YJAIOITUXCS TTO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CITOCOOHOCTEH
B TpOIlECCe aHallM3a JaHHBIX O MYyTAX Pa3BUTHA B OWOJIIOTMHM HAYYHBIX B3TJISAOB, MW M TMOIXOIOB K
W3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3ALMY;

CTaHOBJIEHHE Y 00y4YaroIUXCsl 00IIEN KyIbTypbl, PYHKIIMOHATBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh U OLIEHUBATH SIBICHUS OKPYXKAIOLIEr0 MHpa >KMBOI MPUPOABI HA OCHOBAHUU 3HAHWM M OIBITA,
MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHUE Yy OOYYAIOIIMXCS YMEHUM WIUTIOCTPUPOBATH 3HAYCHHE OUOJIOTHYECKUX 3HAHUM B
MPAKTUYECKOW AESATETbHOCTH YEJIOBEKa, PAa3BUTHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKMBOH  MPUPOBI,
HEOOXOIMMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, COONIOACHMS STUYECKHMX HOPM IpU MPOBEACHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAHME 1IEHHOCTH OMOJIOTUYECKUX 3HAHWMU JUIA TOBBILICHUS YPOBHS HKOJOTHYECKOH KYJIbTYpBHI,
1 GOopMHPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUM U YMEHHI B MMOBCEIHEBHOM KU3HM JUISI OIEHKH MOCIEACTBUIN
CBOEH JNIeATENbHOCTH 10 OTHOLIEHUIO K OKpYXKalolleil cpeie, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
co0uroIeHre Mep NPOPUIAKTUKY 3a00JI€BaHU.



B cucreme cpeanero o6mero oopazoBanus «buosorus», usydaemas Ha 6a30BOM YpOBHE, SIBISETCS
00s13aTeNbHBIM y4eOHBIM IPEJMETOM, BXOJSIINM B COCTaB IpeAMETHOH obsactu «EcTecTBeHHO-Hay4HBIE
MIPEIMETHI.

Jlist uzydenwust Onosnioruu Ha 6a30BOM ypOBHE CPETHETO O0IIero 0Opa3oBaHus OTBOJUTCS 68 4acoB: B
10 ximacce — 34 vaca (1 gac B Henemio), B 11 kimacce — 34 yaca (1 4ac B Hezeno).

COAEPXXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosorus kak Hayka.

buonornss kak Hayka. CBsfi3p OHOJOrMH C OOIIECTBEHHBIMH, TEXHUYECKMMU U APYTUMH
€CTECTBEHHBIMH HayKamH, (puinocoduelt, STUKOH, ICTeTUKOW 1 mpaBoM. Ponb Onosnoruu B hopMupoBaHUH

COBpEMEHHOM Hay4yHOU KapTuHBI MUpa. CucTeMa OMOJIOTHYECKIX HaYK.

Metoabl MO3HaHMS JKUBOM MNpHpoAbl (HAOMIONEHUE, SKCHEPUMEHT, OIUCaHHe, H3MEpEeHue,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTHYECKAst 00pabOTKa TaHHBIX ).

JemoHncTpanuu:

IMoprpetsi: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOIBI.
JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

[Ipaktudeckas padota Ne 1. «Vcnosnp30oBaHuEe Pa3IMYHBIX METOJOB MPU U3YYCHHH OMOJIOTHUECKUX
00BEKTOBY.

Tema 2. JKuBble cHCTEMBI U UX opraHu3anus.

JKuBnie cucTrembl (6I/IOCI/ICT6MLI) KakK IMpEeaAMET U3YUYCHUA ouonorun. OTINYHE JKMBBIX CHCTEM OT
HeOpFaHquCKOﬁ pHUpoOabI.

CpoiicTBa OuocucTeM W HMX pa3zHOOoOpasue. YPOBHM OpraHU3alluM OMOCHCTEM: MOJIEKYJISPHBIH,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, S5KOCUCTEMHBIN (OMOT€O1IEHOTHUECKUI),
OouocQepHsbIil.

JemMoHcTpanuu:

Tabauikl U cxeMbl: «OCHOBHBIE IMPU3HAKU KU3HUY, «ypOBHI/I OopraHu3anuu JKMBOM pupoabD».

O6opynosanue: mozens Mosekynsl JJHK.

Tema 3. X¥UMHUECKUIN COCTAB U CTPOEHUE KIIETKH.

XUMUYECKUH COCTAB KJIETKH. XMMHYECKHE AJIIEMEHTHI: MaKpOAJIEMEHThI, MUKpPOAJIEMEHTh. Boma u
MHHEpPAJIBbHBIE BELIECTBA.

(DYHK]_[I/II/I BOAbI U MUHCPAJIbHBIX BCUICCTB B KJICTKC. HO,Z[I[Cp)KaHI/Ie OCMOTHYECKOT0 OajaHca.



benku. CocraB u crpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HesameHnumbie u
3aMEHUMbBIC aMHHOKHCJIOTBI. AMHWHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYKTYPHI OCJIKOBOW MOJIEKYIIbI
(mepBUuHasi, BTOpWUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBOICTBa OEJIKOB.
buonornueckue GyHKIMN OEIKOB.

®epMeHThI — OHoJoruueckue Katanuzaropbl. CTpoeHue ¢epMeHTa: akTUBHBIA LIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns (pepMeHTOB OT HEOPTaHMUECKUX KaTaIn3aTOPOB.

YrieBoabl: MOHOCaXapuabl (TIIFOK03a, pr0o3a u Ie30Kcuprb03a), Tucaxapuibl (caxaposa, JIaKTo3a) U
noJjicaxapuabpl (KpaxMai, TIHMKOTeH, 1eJUTI0NI03a). buonornueckue GpyHKINH yriIeBoa0B.

Jlumuael:  Tpuraunepuabl, Gocomunuas, crepouasl. [unpodunbHO-THAPO(YOOHBIE CBOMCTBA.
buonornyeckue pynkunu munuaoB. CpaBHEHHE YITICBOAOB, OSIKOB U JIUIHIOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotel: JJHK n PHK. HykneoTusl — MOHOMEpBI HYKJIEMHOBBIX KUCTOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pynxuu PHK. Buast PHK. AT®: ctpoenune u pyHKImH.

[lutonorus — Hayka o kierke. KierouHast Teopusi — mpuMep B3auMOJEHCTBHS uIeH U (aKTOB B
Hay4HOM ITO3HAHUHU. MeTO bl H3yUEHHUs KIIETKU.

Knerka kak nenoctHas xuBas cucrema. OO1iye Npu3HaKy KJIETOK: 3aMKHYyTasl Hapy>kKHas MmeMOpaHa,
monekyisl JIHK kak renernyeckuii anmnapar, cucrema cuHTe3a 0elika.

Tumnsl KIETOK: yKapuoTHdeckas 1 npokapuornyeckas. OcoOEHHOCTH CTPOSHUS MPOKApUOTUUECKOI
kietku. Kierounas crenka Oaxtepuil. CTpoeHHE JYKapUOTHYECKON KieTKU. OCHOBHBIE OTIUYUSA
PacTUTEIbHOM, KUBOTHON U IPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAJIUKC, HX (yHKIUH.
[TnazmaTnueckas memOpaHna, e€ cBoiicTBa W ¢QyHkiuu. [{utomnnazma u e€ opranounsl. OgHOMEMOpPaHHBIE
opraouas!l kierku: OIIC, ammapar [ompmxu, au3zocoMmbl. I[lodyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHJApHH, MiacTuipl. [IpoucxoxxaeHne MUTOXOHApUM W miactua. Buael mmactun. HememOpanubie
OpraHoubl KJIETKU: pUOOCOMBI, KJIIETOUHBIM LIEHTp, LIEHTPUOJIH, PECHUYKH, KTYyTUKU. DYHKIIMN OPraHONI0B
KJIETKU. Britouenus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sapa: saepHast 000JI04Ka, KapuoIia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.
JemMoHcTpanuu:

Ioprpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. IIneitnen, P.Bupxos, k. Yorcon, ®.Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Jlnarpammbl: «PacripesenieHne XMMUYECKHX 3JIEMEHTOB B HEXHMBOW mpupoae», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B JKHBOU MPUPOJIEY.

Tabmumpl u cxemsl: «I[lepuonnueckas Tabauia XUMUYECKUX JJIEMEHTOB», «CTpOEHHE MOJICKYIIBI
BoAb», «buocuHTe3 Oenka», «CTpoeHue MoyeKkynbl Oenkay, «CTpoeHue ¢epmenTta», «HykienHoOBbIE
kuciotrel. JIHK», «Ctpoenue monekynbl AT®O», «CTpoeHHE 3YKapHOTHYECKOW KIETKW», «CTpoeHue
XKUBOTHON KIIeTKN», «CTpoeHue pacTUTEIbHOM KIeTKn», «CTpoeHHe NPOKapHOTUYECKOM KIIETKH»,
«CTtpoeHue sapa KIETKW», «YTIeBOAb, «JIunuas».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyJI0OBaHUE JJI MPOBEJACHUS HAOIIOJAECHUN, N3MEPEHUH,
AKCIIEPUMEHTOB, MHUKPOIIPETapaThl PACTUTENBHBIX, dKUBOTHBIX U OAKTEPUATHHBIX KIETOK.




JlaGopaTopHble U MPaKTUYECKUE pabOTHI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaqUTUYECKOH aKTHUBHOCTH ()epMEHTOB (Ha IMpHMeEpe
aMMITa3bl WK KaTaaasbl)».

JlaGopaTopnas pabora Ne 2. «M3ydyeHHe CTpOCHUS KIETOK PACTCHHM, )KUBOTHBIX W OaKTEepUi MO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENnaparax U ux OMUCaHHUe».

Tema 4. XKuzHeneaTeabHOCTh KIETKU.

OOmMeH BemiecTB, WJIM MeTa0ONIM3M. ACCUMWIALMS (IUIACTUYECKUA OOMEH) W JAMCCHUMUIISIUS
(3HepreTHdeckuii 0OMEH) — JIBe CTOPOHBI €IMHOTO IMporecca MeTradoinu3Ma. Ponb 3aKOHOB COXpaHEHUs
BEIIICCTB M SHEPTUU B IOHUMAaHUU MeTabo0JIM3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIi. Pob hepMeHTOB B 0OMEHE BEIIECTB U
MIpeBpaIleHIUH YHEPTHU B KIIETKE.

®otocunTe3. CeroBas U TeMHOBas (as3bl ¢orocunTe3a. Peakuun ¢orocuntesa. DPdekTuBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a IS KHU3HM Ha 3emuie. BiusiHue ycioBuil cpeapl Ha (OTOCHHTE3 H
CIIOCOOBI MOBBILICHUS €TI0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMOCHHTE3. XGMOCI/IHTCSI/IPYIOH_[I/IG 6aKTepI/II/I. 3HayeHnEe XeMOCHHTE3a JUIA )KM3HU Ha 3emie.

OHepreTuyeckuii oOMeH B KjeTke. PaciiernieHue BeIIEeCTB, BbIIEICHHE U aKKyMYyJIHUPOBaHHE
SHEpPIUu B KJIETKE. DTalbl 3HepreTuyeckoro oobmena. I'mukonus. bposkenue u ero Buibl. Kucnoponnoe
OKHCIICHHe, WM KJIeTouHoe abixaHue. OxucnutensHoe — (ocdopunupoBanue. IPPEKTHBHOCTD
YHEPreTUYecKOro oOMeHa.

Peakiun MatpuuHoro cuHte3a. I'enernueckas undopmanus u JHK. Peanuszauus renernueckoi
nHpopmanuu B Kkierke. ['eHeTnyeckuil ko u ero cpoiictBa. TpaHckpunius — maTpuyHblii cuHTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Drtanbl TpaHcasauuu. KoaupoBanue amMuHOKHCIOT. Poib pubocoMm B
OuocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Wcropus otkpeitus BupycoB (/. . MBaHoBckwit).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO IMKIa BUpYcoB. baktepunodaru. bonesnu pacrenui, )KMBOTHBIX U
4eJIOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc mmmyHonedunura yenoseka (BUY) — Bo3Oynutens CIINa.
OOpaTHast TpaHCKpHUNLMs, peBepraza U wuHTerpasza. lIpodunakTuka pacnpocTpaHEHHsS BHPYCHBIX
3abosieBaHUI.

JemMoHcTpanuu:

IHoprpetst: H. K. Konsnos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel u  cxembl: «Tumbl muTanusy», «Metabonuzmy», «MUTOXOHAPUSL», «IHEPTreTUUCCKUMA
obMmen», «Xmoporutacty, «Potocunred», «Ctpoenune JHK», «CTpoenue u GyHKIIMOHUPOBAHHE TeHAY,

«Cunre3 Oenkay, «['eHernueckuil kony», «Bupyce», «bakrepuodarun», «CTpoeHHE U KU3HEHHBIN LHKI
Bupyca CIIN/a, 6akreprodaray, «Permmuxamms JJTHK».

Ob6opynoBanue: Mmojenu-anmiankauu «Yasoenne JIHK u Tpanckpunuus», «buocunrtes Oenkay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema 5. PazaMHOXEHNE U HHIWBUAYAJIBHOC PA3BUTHUC OPIraHHU3MOB.



Knerounslii nuKi, WK KU3HEHHBIH UK KiIeTku. MaTepdaza u muto3. IIpoueccsl, mpoTekaromue B
untepdaze. Pernmkanus — peakuust matpuanoro cunte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIH
Habop — kapuotun. JIUMIOMAHBIN U TamIouIHBI XpOMOCOMHBIE HAaOOpbl. Xpomatuzsl. L{uTonornueckue
OCHOBBI Pa3MHOKECHHUS U MHAWBHUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kierku — muto3. Ctaguu mutosa. [Iporecchl, mpouCcXoasiire Ha pa3HbIX CTaAUsAX MUTO3a.
buonornueckuii CMbBICII MUTO34.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

(DOpMI)I Pa3MHOXKCHUA OPraHU3MOB! 0ecroJI0€e U MOJIOBOE. BI/II[BI OecmoJioro Pa3MHOXKCHU: ACTICHUC
HaaABOC, IIOYKOBAHHUC OJHO- W MHOI'OKJICTOYHBIX, cn0p006pa30BaHI/Ie, BETCTATUBHOC PA3MHOXCHUC.
I/ICKYCCTBCHHOC KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUCHHUEC IJIA CCICKIH.

ITonoBsoe Pa3MHOXKCHHE, €TI0 OTIIUYHUA OT OecroJioro.

Meiio3. Ctaguu Meiio3a. [Iporecchl, mpoucxoasimue Ha cTaausax merosa. [loBeneHne XpoMocoM B
Metiose. Kpoccunrorep. bronmornueckuii cMbICT U 3HaUE€HHUE MeH03a.

["amerorenes — mpotecc 00pa3zoBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIE JKe1e3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHHME M PA3BUTHUE TMIOJOBBIX KIETOK — TaMeT (CHepMaTo30u[l, SUIIEKIETKa) —
cepMatoreHe3 U oBoreHes. OCOOEHHOCTH CTPOCHHUS SIMIEKIETOK U crepMaTo3ouoB. OIoI0TBOPEHHE.
[TapTenorenes.

WuauBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHAbHOE pa3BUTHE (3MOpHOreHes3). OTallbl
3M6pI/IOHaJII)HOFO PasBUTHA Yy IIO3BOHOYHBIX JKHBOTHBIX: [[pO6JICHI/I€, racTpyjanusa, OpPraHorcHes.
[TocToMOpHoOHaIbHOE pa3BUTHE. THUITBI HOCTIMOPHOHAIBHOTO PA3BUTHSL: NPSAMOE, HETIPSIMOE (JIMYMHOYHOE).
Bnmstaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poctn Pa3sBUTHC paCTeHHﬁ. Ounrorenes HBETKOBOI'O paCTCHUA: CTPOCHHUEC CEMCHU, CTAaAWU Pa3BUTHUS.
JeMoHCcTpauu:

Tabauie! U cxembl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOIHOE OIIOOTBOPEHHE Y IBETKOBBIX
pacTeHui», «BeretaTuBHOE pa3MHOKEHUE pacTeHUi», «Jlenenne kieTku OakTepuit», «CTpoeHHEe TOJIOBBIX
KIIeToK», «CtpoeHue xpomocoMmbly», «Knerounbrii umkm», «Pemnmukamus JIHK», «Mwutos», «Meito3y,
«IIpssmoe u HempsiMoe pa3BHUTHE», «l'aMeToreHe3 y MIIEKONHTAIONINX M 4YelloBeKay, «OCHOBHBIE CTaIuu
OHTOTE€HE3A.

OO6opynoBaHue: MUKPOCKOI, MUKpompenapathl «CrepMaTo301, 1kl MIEKOIUTAIOMIETr0», «SIHeKIeTKa
MIIeKonuTaomero», «Kapuokunes B KieTkax KOpelIKa JIyKa», MarHUTHasi MOJeNb-anmukanus «Jlenenue
KieTku», mozenb JIHK, Mmonens MeTada3Hol XpOMOCOMBI.

JlaGopaTopHble U MPaKTUYECKUEe pabOTHI:

JlaGopatopHnast pabora Ne 3. «HabmiofeHrne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpPOIpEnapaaxy.

Ha6opaTopHa;1 pa60Ta Ne 4, ((I/I3yT-ICHI/IC CTPOCHUS MMOJIOBBIX KJIETOK HAa 'OTOBBIX MUKPOIIpCIIapaTax».

Tema 6. HaciieicTBEHHOCTh 1 K3MEHYMBOCTHh OPTraHU3MOB.



[Ipeamer u 3amaun reHeTuku. VIcTopus pa3BUTHS TeHETUKU. POJb IUTONOTHMM M 3MOPHOJIOTHU B
CTAaHOBJICHUM T'€HETHKU. Bkiaa poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETHKH. MeToabl
TCHETUKH  (TMOpPHIOJIOTUYECKUH,  IIMTOT€HETHYECKHH,  MOJEKyJIspHO-reHeTndeckuii).  OCHOBHBIE
TCHETUYECKUE TIOHATHUSA. | eHeTHYeCcKass CHMBOJIMKA, HCIIOJIb3yeMasl B CXEMAaX CKPEIIUBAHNM.

3aKOHOMEPHOCTH HAcCJIeZIOBaHUsl IPU3HAKOB, ycTaHOBIEHHble [. Menaenem. MonorubpuaHoe
CKpeUIMBaHue. 3aKOH eIMHOO00pa3us THOpuIoB MepBoro mokosieHus. [IpaBuio AOMUHHpOBaHUA. 3aKOH
paciienieHus pu3HaKkoB. [ unore3a uucToTsl ramer. [loaHoe U HENoOIHOE TOMUHUPOBAHMUE.

JurubpunHoe ckpenyBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBAaHUA NMpHU3HAKOB. lluToreHernyeckue
OCHOBBI TUTMOPUIHOIO CKpeIlMBaHus. AHaIU3Upyollee ckpelyBanue. Vcnonb30BaHne aHaIM3UPYIOLIEro
CKPEILMBAHUS JUIsl OIIPEJEIIEHNS T€HOTUIIa OCOOU.

CuernnieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CHEIUICHHOMY HacleI0BaHUIO
reHoB. HapyIieHnue creniienus reHoB B pe3ybTaTe KpOCCHHTOBEpA.

XpOMOCOMHaH TCOPHA HACICACTBCHHOCTHU. I'eneTnueckue KapThI.

I'enetuka momna. XpOMOCOMHOG OIIPCACIICHUC II0JI1a. AYTOCOMBI H  IIOJIOBBIC XPOMOCOMBEI.
I'omorameTHsIie U reTeporaMCeTHbIC OPraHu3MBblI. Hacnenosanue IIPHU3HAKOB, CHCIUICHHLBIX C ITIOJIOM.

W3MmeHunBOCTb. BuIbl HM3MEHUMBOCTH: HEHACIEACTBEHHAs W HacileACcTBeHHas. Ponb cpenbl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(UKAMOHHONW M3MEHUYMBOCTH. BaprannoHHBIH
psn U BapualMoHHas kpusas. Hopma peakunu npusHaka. KomuecTBEHHbIE M KaUE€CTBEHHBIE ITPU3HAKU U UX
HopMa peakiuu. CBOCTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.

Hacnencreennasi, Wil TeHOTUIIMYECKAs, U3MECHUYNBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Meiio3 u
MOJIOBOM  TpOllECC — OCHOBa KOMOMHATMBHOM MW3MEHYMBOCTU. MyTallMOHHAs  HU3MEHYUBOCTD.
Knaccudukanusa Mytanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. HYacToTa ¥ MpUYHHBI MyTaluil. MyTareHHbie
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HacienCcTBeHHOU n3menunBocTy H. . BaBusoga.

BHGHI[CpHaﬂ HaCICACTBEHHOCTh U UBMCHYHNBOCTbD.

I'eneTnka YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKaA. OcHOBHBIE METOAbI T'€HETUKHU YCJIOBCKA:
TeHEaJOTUYEeCKUil, ONM3HENOBbIN, HUTOTEHETHYECKUd, OMOXMMHUYECKUN, MOJCKYISIPHO-TeHETUUECKUH.
CoBpeMeHHOe onpe/ieJIieHue TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE C
nomotipto [II[P-ananu3a. HacnenctBeHHble 3a0oneBaHMsl 4YeIOBEKa: TeHHBbIE OONE3HM, OONE3HH C
HACJIEJICTBEHHON TMPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE OoJe3Hu. ComMaTH4YecKue | TEeHEpaTUBHBIC
mytanud. CTBONOBBIE KIIETKHU. [IpUHIUMBI 340pOBOTO 00pa3a >KU3HM, TUATHOCTHKH, MPO(UIAKTUKUA U
JIEYEHUSI TEeHETHUYECKHX OO0JIe3HEMH. MC)II/IKO-FCHGTI/ILIGCKOG KOHCYJIbTUPOBAHHUC. 3Hauenue MC}II/IHI/IHCKOﬁ
TeHETUKH B MPEJAOTBPAILICHUH U ICYCHUN TeHETUYECKUX 3a00JIeBaHNIl YelOBEKa.

JemMoHcTpanuu:

[Toprpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-Pecosckuti,
H. W. BaBuios.

Tabmuiel U cxembl: «MOHOTUOPUHOE CKPEIIMBAHUE M €r0 IIUTOTCHETUYECKass OCHOBa», «3aKOH
pacIleryIeHust ¥ ero UTOreHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUrudpuiHoe CKpelnBaHmuey,
«Juronornyeckue OCHOBBI JUTHOPUIHOTO CKpemuBaHUs», «Melo3», «B3auMonelicTBue aielbHBIX
reHoBy», «['eHeTnueckre KapThl pacTeHUH, )KMBOTHBIX U 4YejoBekay, «['eHeTHka mojay, «3aKOHOMEPHOCTH
HacJeA0BaHMs, CLEIUIEHHOTO C MoJioM», «KapuOoTUIbl YenoBeKa U JKUBOTHBIX», «BUIbl M3MEHUHMBOCTHY,
«MoaudukanuonHas H3MeHUUBOCTHY, «HacnenoBanue pesyc-pakropa», «['eHeTHKa TpyHI KpPOBU»,
«MyTanoHHasi U3MEHYHBOCTHY.




O6opynoBaHue: MOJIEIIN-ANIIIUKAIINN «MoHorubpuaHoe CKpELIUBaHUEY, «Henomnoe
JOMUHHpOBaHUE», «urndpuaHoe ckpemuBanuey, «llepekpéct xpomocom», MUKPOCKON M MUKpONpenapaT
«lpo3odumna» (Hopma, MyTaruu GOpPMbI KPBUTBEEB H OKPACKHU Tela), repOapuii «I'opoX moceBHOI».

JlaGopaTopHble U TPaKTUYECKHUE PAOOTHI:

Jlaboparopuass pabora Ne5. «V3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpeUIMBaHUs y AP030(UIIbI Ha TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuass pabora Ne 6. «M3ydeHne MOIU(DUKAIMOHHOW HW3MEHYMBOCTH, TIOCTPOCHUE
BapHaIMOHHOTO PsiJia ¥ BAPHALIMOHHON KPUBOIT».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uiisl Ha TOTOBBIX MHUKPOIIpEnapaTax.
[Mpaktudeckas padora Ne 2. «CocTaBlieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.
Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa M MpoIlecc. 3apoxAeHUe celeKuu u nomectukamus. Ydyenue H. Y. BaBuiosa
O LEHTPax MPOUCXOXKICHHUSI U MHOT0OOpa3us KyJIbTYPHBIX pacTeHuid. LIeHTphl MPOUCXOKACHUS JOMAIIHUX
KUBOTHBIX. CopT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METO/BI CelIeKIIMU. MaccoBbIil 1 MHAMBUAYaAJIbHBII OTOOPHI B CEIEKLUUN PACTEHUN U
KHUBOTHBIX. OlleHKa JKCTepbepa. bBIM3KOPOJACTBEHHOE CKpellMBaHUE — WHOpuAMHr. Ywucras JIUHUS.
CkpemuBanue 4HucTbiIX JuHui. [ereposuc, uiam rubpunHas cuina. HepoacTBeHHOe CKpelIMBaHHE —
ayrOpuauur. OtnanéHHass rulOpuamzanuss U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M IOJydyeHue
MOJIMILIIONJOB. JIOCTHKEHMSI CEJIEKLUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

bruorexHomoruss kak oOTpacip NPOM3BOACTBA. ['€HHas MHXKEHepusA. OTanbl  CO3AAHUSA
pexombunantHo JIHK um Tpancrenneix opranusmoB. Kinertounass wunxkeHepus. KieTodHble KyJIbTYypHI.
MUKpOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHui. Knonuposanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OJKOJormdeckue M studyeckue mnpodisembl. MO — renernuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpAIIH:

Ioprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabmuipl U cxembl: kapTta «LIeHTpBl MPOUCXOXKACHUS M MHOTO0Opa3usi KyJbTYPHBIX PACTCHUI,
«[Topoapl mOMAIIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OTmanéHHas THOPUIAU3AIULY,
«Paboter akagemuka M. @. MBanoBay, «llomumnonmusg», «OO0BEeKTH OuoTexHojorumy, «Kirerounnie
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpynpoBaHue 1 NEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJSDKU IJI0ZI0B U KOPHEIUIOAOB AMKHX (DOpPM U KYJIbTYPHBIX COPTOB pacTeHHil,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:

Okckypceusi «OCHOBHBIE METOABI M JOCTIIKEHHUS CEJeKIMM PpACTeHHH W IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO (hepMy, COPTOUCHBITATEbHBIN YY9aCTOK, B TEIUIMYHOE XO3SUCTBO,
1abopaTopuIo arpOyHUBEPCUTETA WU HAYYHOTO IIEHTPA)».



11 KITACC
Tema 1. DBoOJIFOIIMOHHAS OUOJIOTHA.

[TpennocbuIKu BO3HMKHOBEHMSI IBOJIIOLIMOHHOW TEOPUU. OBOJIIOLIMOHHAs TEOpUs U €€ MEeCTO B
Ouosiornu. BnusiHue SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBuzieTensCTBa 3BOMIONMU. [laleOHTONOTMYECKUE: TIOCIICIOBATEILHOCTh TOSBJICHUS BUJIOB B
MaJICOHTOJIOTHYECKOM JIETOMUCH, TepexoaHbie Gpopmbl. bruoreorpaduueckue: cXoacTBo u pasnuuue GpayH u
(hI0p MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOACTBA M  pa3iMuusg OSMOPHUOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: T'OMOJIOIMYHbIE, AHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, ATABU3MBI.
MonexyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX
nyTeil y Bcex OpraHu3MoB.

Opomtormonnas teopust Y. JlapBuna. [Ipeanocsiiky BOSHUKHOBEHHSI JapBUHU3MA. [IBUXKYIIIE CHITBI
IBOJIOIMK BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXCHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeomnpeaenéHHas 3MEHIHBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBostonnu (CTI) u e€ 0oCHOBHBIE MOJTOKEHUSI.
MuxkposBostonus. [Tomynsius Kkak eIMHUIA BUAAQ U SBOJIIOLUH.

HBwxymme cuisl  ((akTopbl) SBONIOUMU BUAOB B Tpupoae. MyTalMOHHBIA MpoIece H
KOMOWHATHBHASI U3MEHUYMBOCTD. [lonyIsiroHHbIe BOJIHBI U ipeid reHoB. M30smus 1 MUTpaIys.

EcrecTBenHbI 0TOOp — Hampassronuii pakrop Bosroruu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHU3MOB Kak pe3yiabTaT »HBodioluMU. [Ipumepsl mnpucrnocoOmeHund y
OopraHu3mMoB. ApomMop(]O3bl U UINOATATITAIIIH.

Buna u Bunoo6paszosanue. Kpurepun Buma. OcHoBHbIE (GOpMBI BU000pa30BaHus: reorpaduyieckoe,
JKOJIOTHYECKOE.

MaxkposBomorusi.  Dopmbl  dBomronMu:  QuUiIeTHYecKas, JMBEPreHTHAas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxaeHue OT HeCHEUUATM3UPOBAHHBIX MpeaKoB. I[Iporpeccupyromas crnenrain3ams.
AnlanTuBHAs paauanus.

JeMoHCcTpauu:

Ioprpertsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'exkens,
®. Mrosep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apoAbIlid TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel O0pbOBl 3a cymiecTBoBaHUe», «EcTecTBeHHBIH 0TOODY,
«MHoroo6pa3ue COpToOB pacTeHuit», «MHOTo0Opazue Mmopos KUBOTHBIX», «llomymsamumny, «MyTtarnoHHas
U3MEHYMBOCTB», «Apomopdosb», «Manoamantaumm», «OOmas naerenepauus», «/IBwKymue CHIIBI
sBommonmy, «Kapra-cxema Mapmpyra mnyremectsus Y. [lapsuna», «bopbba 3a cyliecTBOBaHHEY,
«ITpucnocobneHHocTh ~ opraHu3moBy»,  «l'eorpaduueckoe  BHI000pa3zoBaHHE»,  «IKOJIOTHUYECKOE
BUJI000pa30BaHUEY.




O06opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKU, HA0Op IUIONOB U CEMsH,
koutekuust «lIpumepbl 3alUTHBIX MPUCIIOCOONIEHUN Yy JKMBOTHBIX», MOJenb «OCHOBHBIE HaIlpaBiICHUS
IBOJTIONHNY, 00bEMHAsE MO/IeTh «CTPOCHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

Buoreorpaduyeckas kapra mMupa, KouteKuus «PopMbl COXPAaHHOCTH HCKOMAEMBIX >KUBOTHBIX H
pacteHuil», Mozenb anmuMkanus «Ilepekpéct XxpoMocom», BIIaXKHbIE Ipenaparhl «Pa3BuTHe HacEKOMOTroy,
«Pa3Butne nArymkuy, Mukpornpenapar «/Iposzodunay (HopMa, MyTanuu GOpMbI KPbUIEEB U OKPACKH TEJIA).

JlabopaTopHbIe U MPAKTUIECKHE PAOOTHI:
JlaGopatopHnas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHIOY.

Jlaboparopuas pabora Ne 2. «OmnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha 3eMJI€.

JloHay4HBIE NPEACTABIECHUS O 3apPOXKACHUU XU3HU. HaydyHble rMIOTE3bl BOSHUKHOBEHUS KM3HU HA
3emiie: abMOTreHe3 U MaHCTIEPMHUS. XUMHUYECKast BOMIONNsA. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEUIECTB 3
HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPKACHUE XHMHUYECKOW »HBoouMH. HauanbHble 3Tamnsl
ouosornvyeckoii sBomonmu. ['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE IPOTOKJIETKU. [lepBrle KileTKH U MX 3BOoLusA. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpPIraHHU3MOB.

PazButue xu3nu Ha 3emiie o spam u nepuoaaMm. Karapxei. Apxeickas U MpoTEpO30ICKas dPHI.
[Taneo3oiickas 3pa u €€ TEpUOIbl: KEMOPHICKUN, OPAOBUKCKHUM, CUIYPUHUCKHUH, JEBOHCKHM,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3o30licKast 3pa U €€ IEPUObI: TPUACOBBIN, FOPCKUI, METTOBOM.
KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepuCcTUKa KiIUMara M TEeOoJOrM4eckux npoueccoB. (OCHOBHBIE ATamlbl  JBOIIOLUHN
pPacTUTENILHOTO U JKUBOTHOTO MHpa. ApoMop(o3bl y pacTeHMH M JKUBOTHBIX. [losiBieHMe, pacuBeT H
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OPraHu4Y€CKOro MHpa KakK OTPAXCHHUE DSBOJIIOLMU. OCHOBHBIC CHCTEMATUUECKHE I'pYyIIIbL
OpraHnu3MoOB.

3BOJ’IIOI_II/I}I YCJIOBCKaA. AHTpOHOJ'IOl"I/ISI KaK HayKa. PazButue Hpe)ICTaBJ'ICHI/Iﬁ 0 TPOHUCXOKACHUU
YCIO0BCKaA. MeTOI[I)I HU3Y4YCHUS AHTPOIIOIrCHE3A. CXO)ICTBa U pas3jyusd 4YCJIOBCKa MW IKHWBOTHBIX.
CucreMaTH4eCcKOE MOJI0KEHHUE YEIOBEKA.

JBmwxynme cunsl ((akrtopsl) aHTponorenesa. HacneacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIH
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHM TPy, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJUU M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, UernoBek yMmenbli, YenoBek
npsaMoxoaamui, Yenosek HeanaepTanbckuil, YemoBek pa3yMHbIi. Haxoqkn HCKoOMmaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBAHHUS, 00JIACTh PAcIpOCTPaHEHHs, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OpyIusl.

YenoBeueckue packl. OcHOBHbIE OOJbIIME pachl: eBporeoujHas (eBpaszuiickas), Herpo-
aBcTpajouHas (3KBaTOpUaibHasl), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHcKas). YepThl mpucrocoOIeHHOCTH
IIPEICTaBUTENIEH YETIOBEUECKUX Pac K YCIOBUSM cCyllecTBOBaHUA. EQuHCTBO uenoBedeckux pac. Kpurtuka
pacusma.



JleMoHCTpauu:
Hoptpetsl: ®. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHne CONHEYHOH cUCTeMbI», «Pa3BUTHE OPraHUYECKOTO MHUPay,
«PacturenbHas knetka», «KupoTHas kierka», «lIpokapuoruueckas kierka», «CoBpeMeHHas cucTeMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMHYECKMX 4YEpT CTPOEHMs YelloBeKa M 4Yel0BEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE MecTa MaJCOHTOJOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHeiimmue moan», «Jlpesnue monn», «llepsbie COBpeMEHHBIE JIIOAN», «HeN0BEYECKUe pachly».

Ob6opynoBanue: Myspku  «IIpoucxoxkaeHune yenoBeka» (OIHOCTBI aBCTPAJIONMTEKA, MUTEKAHTPOIA,
HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WIM U300paK€HUs KaMEHHBIX OpYyIui MEpBOOBITHOIO YEJIOBEKA
(xamMHH-YomIepsl, pyouia, ckpebia), reoXpoHoorndyeckas Tabnuua, Koyekuus «DopMbl COXpaHHOCTH
HCKOIIAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHbIe U IPAaKTUUYECKUE PaOOTHI:

[Tpaktnueckass pabora Ne 1. «M3ydyeHue HCKONAeMbIX OCTAaTKOB pAcTEHUNW U IKUBOTHBIX B
KOJUIEKLIASX».

OKcKypcusi «OBOJIOLUS  OpPraHUMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIH WIIU
KpaeBeAuecKuii My3eil).

Tema 3. Opranu3msl U OKpY>Karo1ias cpea.

OKonorus Kak HayKa. 33.,[[21‘11/[ u pasgciibl 3KOJOI'Mu. MeToabl AKOJIOTMYECKHUX HMCCIICIOBAHUM.
DKOIOTHYECKOE MHUPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.

Cpem:l obuTanus OpTraHu3MOB: BOJHAsA, HA3ECMHO-BO3AYIIIHAA, [TIOUYBCHHAS, BHYTPUOPIraHU3MCHHAs.

Okonorunyeckue akropsl. Knaccugpukarus sxkoaoruyeckux Gakropon: abMOTHUECKHE, ONOTHYECKHE
U aHTponoreHHsle. J[eficTBre HKOOrHYecKuX (PakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TeMIeparypa, BiaxHocTh. PortomepuoansMm. IIpucnocobneHus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYecKuX (pakTopoB. buonoruueckne puTMmsl.

buotnueckue Qakropel. Buasl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIUS, XHIIHUYECTBO,
cumbuoz u ero Qopmel. I[lapasuTusm, Kkoomeparus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJeOHMUYECTBO). AMEHCAIU3M, HEeUTpanu3M. 3HaYeHUE OWOTHYECKUX  B3aMMOJEWUCTBHM IS
CYIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU monyasinuu. OCHOBHBIE IOKA3aTEIN IMOMYJISALUN: YUCICHHOCTD,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. /[MHaMHKa YUCICHHOCTH IONYJSALMU U €€
perynsanus.

JleMoHCTpauu:

[optpetsl: A. 'ym6onpaT, K. @. Pynbe, O. ['ekkens.

Tabmunel u  cxeMsbl: kapta «[Ipupoansie 30HbI 3emun», «Cpeasl OOUTaHUS OPraHHU3MOBY,

«Dotonepuoanzmy», «llomynsnuny», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MONYyISUUU HHPYy30pHUu-
Tydenbkny, «[lumesbie nenu».

JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:



Jlaboparopnas pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PpACTEHH U3 Pa3HBIX MECT
OOUTaHUS.

JlaGopaTtopHnas pabota Ne 4. «BnusiHHE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktrueckas padora Ne 2. «IToacUéT MIOTHOCTH MOMYJISALMA Pa3HBIX BUIOB PACTCHUI.
Tema 4. Coo011iecTBa ¥ 3KOJIOTUYECKUE CUCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpPyKTypbl OHOIlEHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okonoruyeckue cucrteMbl  (3kocucteMbl). Ilonstue 00 dKkocucremMe U OHOTeOlEHO3E.
QOYHKIMOHAIBHBIE KOMIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTBI, KOHCYMEHTBI, penyleHThl. Kpyrosopor
BEIIECTB M MOTOK YHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIEBbIE) YPOBHH SKOCUCTEMBI. [InIeBbIe nenu u
cetr. OCHOBHBIE [TOKA3aTEIN YKOCUCTEMBI: Oromacca, MPOayKIUsI. DKOJIOTHUYeCKUe MUPaMUIbl: TPOAYKIIUH,
YHCJIEHHOCTH, OoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUNBOCTh, CaMOperyJsiius, passutue. Cykueccusl.

[IpuponHble  3KOCHUCTEMBl. OJKOCHUCTEMbI O03€p UM  peK. OKOCUCTEMa XBOMHOro  WIH
IIMPOKOJIMCTBEHHOT'O Jieca.

AHTpPOIIOTEHHBIE ~ KOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YpOOdKOCcHUCTeMbl.  buonoruueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (GakTop ycTOHYMBOCTH dKocucteM. CoxpaHeHHe OHOJOrHYecKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o Omocdepe. ['panunmpl, coctaB u crpykrypa Oumochepsl. Kuoe
BemectBo M ero QyHkiuu. OcobeHHOCTH Onocdepbl Kak rI00aIBHON 3KOCHUCTEMBbI. J(nHaMuueckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIBHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouocdepe 3emin. AHTpPONOTeHHbIE H3MEHEHHsT B Ouocdepe. [nmobanbHbIC
AKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHue MpUpoabl W denoBedecTBa. CoxpaHeHHe OHOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouocdepbl. OCHOBa palMOHAIBLHOTO YIpPABIECHUS MPUPOAHBIMU pecypcaMu M HUX
ucnosib3oBanue. JlocTrkeHust GMOJIOTHH M OXpaHa IPUPOIbI.

JemMoHcTpanuu:
[optpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepnaackutii.

Tabmunel u  cxembl: «[Iumesbie 1enu», «buoneHo3: coctaB u  cTpykTypay», «llpupoansie
cooOmiectBay, «llemn mutanus», «OKojormueckas nupamuaa», «buochepa um yemoBek», «IKocucTema
HIMPOKOJIMCTBEHHOIO Jiecay, «OJKOCHUCTEMa XBOWHOro Jieca», «buomneHo3d BomoéMa», «ArpoueHo3»,
«I[TpumepHbIe aHTPONOTeHHbIE BO3IEHCTBHS Ha MPUPOIY», «BaxkHelIie UCTOUHNUKY 3arps3HEHUsT BO3yXa
U TPYHTOBBIX BOI», «llouBa — BakHeimas cocramisromas Omocdepbl», «DakTopsl aerpaialiy MOYBY,
«ITapHuKkoBBI 3 dexT», «DaKTOpbl pajMOAKTHBHOTO 3arpsi3HeHHus Ouocdepsl», «OOImas CTPyKTypa
ouocdeps», «PacmpocTpaHneHue Xu3HH B Ouocdepe», «O30HOBBIM 3kpaH Ouocheps», «Kpyrosopor
yriepoza B 6nocdeper, «KpyroBopoT a3ota B mpupoae».




Ob6opynoBanue: Mojenb-anmmIuKkayst  «Tunuunele  OMOIIEHO3bI», repbapuii  «PacTuTenbHbIC
coobmiecTBay, KoyeKnuu «buomeHos3y», «BpemuTenn BaXHEHIIUX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYPY,
repbapruu M KOJUICKLIMM PACTEHUH W >KMBOTHBIX, NMPHHAUICKAIINE K PA3HBIM SKOJIOTHYECKUM TpyIIam
onHoro Buma, Kpacnas kuura Poccuiickoit ®@eneparnuu, n3o0pakxeHUs: OXpaHSIEMbIX BUJIOB PACTCHUUA W
KHNBOTHBIX.

I[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110 BHUOJIOTHUU HA
bA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIbTATHI

B cTpykType JTUYHOCTHBIX PE3YJbTAaTOB OCBOEHUs INpeameTra «buoyiorus» BBIIEIEHBI CIENYOLUe
COCTaBJISIIONINE: OCO3HAHHE OOYYAIOIIMMHUCS POCCHUICKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIPEEICHNUI0, HaJu4yie MOTHUBALMU K OOY4YeHHIO OWOJIOTHH,
LeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH M
HUCTOPUYECKUX TPaAULUN Pa3BUTHS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYyYarolIuxcs
PYKOBOJICTBOBAThCSI B CBOEH JIEATEIILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Ouooruueckoro oOpa3zoBaHusl, HaJIMYKWE HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HCHHBIC TIJIAHBI.

JImaHOCTHBIE PE3ybTaThl OCBOEHUS mMpenMera «bHonorus» JocTUraroTcs B €QUMHCTBE Y4eOHOU H
BOCIIUTATEIILHOM ACATCIIBHOCTU B COOTBCTCTBHU C TpaAULIMOHHBIMH pOCCHﬁCKHMH COIMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMU, IPUHATHIMH B OOIIECTBE NMPaBUIAMH U HOPMaMH
MOBEJICHUST U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHWS, CAMOBOCIUTAHHUS W CAaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3UIMHU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOIOPSAKY, YEJIOBEKY TpyAa U
CTapmieMy IIOKOJICHHUIO, B3aMMHOI'O YBAXCHUA, 6€p€)KHOFO OTHOIICHHA K KYJIbBTYPHOMY HACICOAUIO U
TpaauLMsAM MHOTOHALIMOHAIILHOTO Hapoaa Poccuiickon denepannn, NpUpOAE U OKPYKarOLIEH cpeie.

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHUS YydyeOHoro mnpenmMera «buomorus» IOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUuXxcs pyKOBOJACTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH MO3ULIMEN
JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEKIAECHUHN, COOTBETCTBYIOIUX
TPaJMLIMOHHBIM IEHHOCTSAM POCCHUHCKOro oOOIIeCTBa, pacIIUpeHHe JKU3HEHHOIO OMNblTa U  OINbITa
JEATEIBbHOCTH B IIPOLIECCE peaNU3ali OCHOBHBIX HAIPABJICHWM BOCIUTATEIBHON IEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) TPaXXJAAHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YUaIOIIEroCsl Kak aKTUBHOTO U OTBETCTBEHHOTO UJIeHA
POCCHIICKOTO 00IIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOp‘{CCKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHHUU y‘-IC6HBIX IMPOCKTOB, PCHICHUU
y‘-Ie6HI)IX 1 MMO3HaBAaTCJIbHBIX 3a/a4, BBIIIOJTHCHU U OMOJIOrHYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPEACIIATH COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHIO K SBIICHUSM COBPEMEHHOW JKU3HH
U OOBSCHATH €€;

YMCHHUC YUYUTHIBATH B CBOUX JIENCTBUAX HeO6XOIII/IMOCTL KOHCTPYKTUBHOI'O B3aMMOJCHCTBUS TIOAeH
C pa3sHbIMHA YGC)KJICHI/I}IMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJILHBIM ITOJIOKCHHUEM



TOTOBHOCTH K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOIO BBIMOJIHEHUS YUeOHBIX, T03HABATEIbHBIX U
HCCIIEIOBATENBCKUX 33]1a4, YBAXKUTEILHOTO OTHOIIEHUS! K MHEHHIO OMMOHEHTOB MPH 00CYKIEHUU CIIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1EATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'Ppa)KAAHCKOW HJIEHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUSI K CBOEMY
HapOAy, YYBCTBA OTBETCTBEHHOCTHU nepesa PoaumHol, ropaoctu 3a CBOM Kpai, cBow PonuHy, CBOM SI3BIK U

KYJIBTYPY, IPpOUITIOC U HACTOAIICEC MHOTOHAIIMOHAJIBHOT'O HAapoaa POCCI/II/I;

LIEHHOCTHOE OTHOLICHHE K IPUPOAHOMY HACIEAUIO U MaMITHUKAM IIPUPOABI, JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHHE W pa3BUTHE OHOJIOTHH,
MOHWMAaHMsI 3HAYCHHs OMOJIOTMH B TO3HAHWM 3aKOHOB MPUPOIBI, B JKU3HU YEIIOBEKAa M COBPEMEHHOTO

00I11eCTBa;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CITy)KEHHIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTh 33 €ro
Cynn0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLCHUBATH CUTyaAllUIO W IMPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYSCH HaA
MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

OCO3HAaHHUC JIMYHOT'O BKJIaAa B ITIOCTPOCHHUEC yCTOfI‘-IHBOFO 6yﬂymero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMTENSIM, CO3JaHMI0 CEMbUM HAa OCHOBE OCO3HAHHOI'O
MPUHATUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUSIMU Hapoa0B Poccuu;

4) 5CTETHYECKOTO BOCITUTAHMS:

HCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETHKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyZa, OOIECTBEHHBIX OTHOILIECHUI;

IIOHHMMAaHHEC SMOIIMOHAJIbHOI'O BOSHCﬁCTBHﬂ JKHBOM npupoanl 1 e€ OECHHOCTH,

TOTOBHOCTh K CaMOBBIP@&KEHHIO B pPa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSIBISATH KadyecTBa
TBOPUYECKOMN JTMYHOCTH;

5) pusnyeckoro BocnuTaHWS, (OPMUPOBAHUS  KyJABTYPHl  3JI0POBbS W OMOIMOHAIBHOTO
OJ1aronoyy4us:

MOHUMAaHWE W peaju3anusi 370pOBOrO0 M 0€30MacHOro o0pa3a KU3HH (370pOBOEC THUTAHUE,
cOOJII0ICHNE TUTMEHUYECKUX MPAaBUJI U HOPM, COaJIaHCUPOBAHHBIN PEXUM 3aHITUN U OTIbIXA, PEryispHas



(du3nueckass aKTUBHOCTDH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY
(bu3nuecKoMy U IICUXUYECKOMY 3/J0POBBIO;

MOHUMaHWE IICHHOCTH TpPaBWJ WHIWBHAYAIHHOTO W KOJUIGKTUBHOTO O€30MacHOTO TOBEIACHUS B
CUTYaLHUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHME MOCIEICTBUI W HEPHUATHS BPEIHBIX NMPHUBBIYEK (YIMOTPEOICHHUS AIKOTOJsI, HAPKOTHKOB,
KypEeHHUs);

6) TPyJI0BOTO BOCIIMTAHUS:
TOTOBHOCTH K TPY/y, OCO3HAHUE [[CHHOCTH MACTEPCTBa, TPYI0I00uE;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKOU U COI_II/IaJIbHOI\/JI HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUUPOBATh, INIAHUPOBATHL U CAMOCTOATCIIBHO BBIITOJIHATDL TaKYI0 ACATCIILHOCTD,

MHTEpEC K PA3IMYHBIM cepam mpodecCHOoHaATBHOMN AeATEIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BbIOOp Oynyieil npodeccuu u peannu30BbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE IJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 06pa30BaHmo u CaMOO6p330BaHI/IIO Ha IMPOTAKCHUU BceH KHN3HU,
7) 3KOJOIrH4€CKOro BOCIIMTAHUA:

HKOJIOTMYECKU 11€JIeCO00pa3HOE OTHOUIEHUE K MPUPOJE KaK HCTOUYHUKY KU3HU HAa 3eMJie, OCHOBE €€
CYILIECTBOBAHMSI,

HOBBIIIIEHUE YPOBHSI SKOJIOTHYECKOH KYIbTYphl: IPHOOPETEHNE ONbITA IJIAHUPOBAHUS MOCTYIIKOB U
OLICHKH X BO3MOXKHBIX IIOCJIEICTBHN JUUISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHE TJI00AIBLHOTO XapaKTepa 3KOJIOTHUICCKUX HpO6J’ICM u HyTeﬁ HX PCHICHUA;

CIIOCOOHOCTh HCIONB30BaTh MPHOOpETaeMble MPH W3YYEHHHM OHWOJOTHHM 3HAHWS W YMEHUs TpuU
penieHuu npooiieM, CBI3aHHBIX C pallMOHATBHBIM MPUPOIOTIOIH30BAHUEM (COOIIOICHNE TPABUII TIOBEICHUS
B TPHUPOJE, HANpPABIECHHBIX HA COXPAaHEHHWE pPABHOBECHS B HKOCHUCTEMAaX, OXPaHY BHUAOB, DKOCHUCTEM,
ouocdepsl);

AKTUBHOE HEMPUATHE JEHUCTBUM, MPUHOCIIIMX BPEH OKPYXKAIOIIEH MNPUPOAHON Cpene, yMEHHE
MMPOTHO3UPOBATh HEOJATONPUATHBIE OSKOJOTMYECKHE TOCJIEICTBHUS MPEANPUHUMAEMBIX JEUCTBUUA U
MPEIOTBPAILIATh HX;

HAJIMYUEC PA3BUTOI'O 3KOJOTHYCECKOI'0 MBIIIJICHUS, 3KOJIOTUYECKOH KYJbTYPBbI, OIIbITa ACATCIILHOCTU
JKOJIOTHYCCKOM HaITpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHECA UMU B HO3HaBaT€J'IBHOI\/'I, KOMMyHI/IKaTI/IBHOI\/'I
U COLMaJbHOH MMPAaKTUKE, TOTOBHOCTH K YYAaCTUIO B HpaKTI/I‘-ICCKOﬁ JESATEILHOCTH HKOJIOTHYECKOM
HAIpaBJICHHOCTH;

8) HNCHHOCTH HAYYHOTO ITO3HAHUA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OO0IIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JAUAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MIOJIUKYJIBTYPHOM MHPE;



COBEPILUCHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM KYJBTYPBI KaK CPEIACTBA B3aUMOACUCTBUS MEXKIY
JIIOBMM U IIO3HAHWS MUDA;

MOHUMaHUe creuuK OHMOJIOTUHN KaK HayKH, 0OCO3HaHUS €€ poiu B ((OPMUPOBAHUM PAIIIOHATBHOTO
HAay4YHOT'O MBILIUICHUS, CO3JaHUU LEJTOCTHOrO MPEJCTABICHUS 00 OKPYXalolleM MHpPE KaK O €IUHCTBE
MPUPOABI, 4YeJIOoBeKa W OOIIecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpolsieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIi COBPEMEHHOM LMBUJIM3ALMHU: OOECIEYEHUs HOBOTO
YPOBHSI pa3BUTHUSI MEAUILUHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIlaTh PEeCypCHbIE
poOJeMbl Pa3BUTHS UYEJIOBEUECTBA, IMOMCKA IyTEH BbIXOJA U3 INIOOAIbHBIX 3KOJIOTMYECKUX HpoOIeM U
o0ecrieyeHus repexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY HCIIOJIb30BAaHHIO MIPHPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJIY4YE€HUU OMOJIOIMYECKUX 3HAHUN B LEJIAX MOBBILIEHUS OOIIEeH KyJIbTYpBI,
€CTECTBEHHO-HAyYHOW IPAMOTHOCTH, KaK COCTABHOHM 4acTH ()YHKIMOHAJILHON IPaMOTHOCTH OOYUYaromIuXxcs,
bopmMupyeMoii TpH N3yd4eHUH OMOJIOTHH;

MNOHUMAHHEC CYINMHOCTU METOHOB IO3HAHUSA, UCIIOJIB3YEMbIX B CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH
HCIIOJIb30BAaTh II0JIy4aCMbIC 3HAHWUA [JI1 aHalu3a U OOBSICHCHHS SIBJICHUM OKpyXaromero Mupa u
MMPOUCXOJAIINUX B HEM I/I3MCHCHI/II>'I, YMCHHE A€JIaTb 000CHOBAHHBIE 3aKIIOYEHNS Ha OCHOBE HAay4HBIX q)aKTOB
U UMCIOINUXCA JAaHHBIX € TCJIbIO IMTOJYUCHHA NOCTOBCPHBIX BHIBOOB,

CIIOCOOHOCTb CAMOCTOSTENLHO HCIIOJb30BaTh OHMOJOIHYECKUE 3HAHMS 1A pCIICHUA HpO6H€M B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

OCO3HAaHUE 1T CHHOCTH Hay‘IHOﬁ ACATCIBbHOCTH, TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYHO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTH U CIIOCOOHOCTH K HECTIPEPBLIBHOMY O6pa30BaHI/IIO u caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C YKU3HCHHBIMHU HOTpe6HOCT}IMI/I.

METAIIPEIMETHBIE PE3VJIbTATDI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHs y4eOHOro npeamera «bHonorusy BKIIOYAIOT: 3HAUMMBIE
Uit GOPMUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIONIUXCS ~ MEXKIUCIHHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
OOIIIeHAYYHbIE TOHSATHUS, OTPa)XKAIOIIME IEIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEHU(PUKY METOJI0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, DHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA,
Hay4yHBI (haKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIoBaHHe, HaOII0JeHHeE,
U3MEpEeHue, OKCIEPUMEHT W JpPYTUX), YHHUBEpcaJbHble y4yeOHble JAelcTBUA (IO3HABaTENIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), obecrneunBatone GopmupoBaHue (yHKIIMOHATHLHOW TPAMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMM OOy4aroluXxcs, CHOCOOHOCTh OOYy4arolUXCsl MCIOJNb30BaTh OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHHWSA W  YHUBEpCalbHbIE Yy4eOHbIE JICHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMBI CPEIHETO OOIIero oOpa3oBaHUS JIOKHBI
OTpaXkaTb:

OBJ'IE[,Z[CHI/IC YHUBCPCAJIbHBIMU y‘~IC6HLIMI/I MO3HaBaTeIbHBIMU JICHCTBUSIMU:

1) 0a30BbIC TOTHYCCKUE JTCHCTBHUS:



CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'0 MBbIIIJICHUA (aHanma, CHHTC34a,
CpaBHEHUs, KiaccudUKau, o0OOIICHUs), PACKPBIBATh CMBICT OWOJOTHYCCKUX TOHITHH (BBIACIATH HMX
XapPaKTCPHBIC ITPU3HAKHU, YCTAHABJIMNBATH CBA3U C APYTHUMU HOHSITI/ISIMI/I);

ONpeaACIAATL LCIU ACATCIIbHOCTH, 3aJaBasd MNapaMCETpbl U KPUTCPUHU HX JOCTUKCHHUSA, COOTHOCUTH
PE3YIbTATHI ACATCIIBHOCTHU C IMOCTABJICHHBIMU LCJISIMU

UCTIOJIb30BaTh OMOJIOTHYECKUE TMOHATHS AJ1s1 00bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTL JIOTHMYCCKHUEC PACCYXKICHUA (I/IHI[yKTI/IBHbIe, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I), BbIABJISITH
3aKOHOMECPHOCTHU U IMIPOTUBOPCUUA B paCCMAaTPUBACMBIX SABJICHUAX, (bOpMy.]'IHpOBaTL BBIBOJbI U 3aKJIIFOUYCHU S,

IIPUMEHATH CXEMHO-MOJEIIBbHBIE CPEACTBA JJIS IPEACTABICHUS CYILECTBEHHBIX CBSI3€H U OTHOLICHUM
B M3Y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a TaKXKe POTUBOPEUNIi Pa3HOTO POJA, BBIIBICHHBIX B pa3IMYHbIX
MH(POPMAIMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS MPOOJEMbl C Y4€TOM aHaiM3a HMEIOIIMXCS MaTepPHAIbHBIX U
HEMaTEPHUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATL COOTBCTCTBUC PE3YJIbTATOB LCIAM, OLCHUBATH
pUCKHU IIOCJICICTBUI JACATCIIBHOCTH,

KOOPJMHHUPOBATH M BBIIIOJHATH PabOTy B YCIOBUSAX PeaTbHOT0, BUPTYATHHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.
2) 6a30BbIE MCCIICIOBATEIbCKHE JCHCTBHIA:

BIIQJIeTh HABBIKAMU  Y4eOHO-HCCIEOBATENbCKOM M TPOEKTHOW JEATEeIbHOCTH, HaBBIKAMU
paspernieHusi mpooJyieM, CIOCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIbBHOMY TMOMCKY METOJOB PEIICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B [TO3HAHMS;

MCIIOJIb30BaTh PA3JIMYHbIE BUJIbI AESATEIHHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUSI, €0 UHTEPHPETALINH,
npeoOpa3oBaHUI0 YW TMPUMEHEHHIO B YUYEOHBIX CHUTYallMsX, B TOM YHCIE TPU CO3JaHUM Y4YEOHBIX WU

COUAJIbHBIX ITPOCKTOB;

q)OpMI/IpOBaTL Hay‘IHLIﬁ THUII MBIINUJIICHHA, BJIAaJCTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU
IIOHATHUAMHU U METOJaMM;

CTaBHUTb U (I)OpMyJ'II/IpOBaTL COOCTBEHHBIC 3aJa4u B O6pa3OBaTCHBHOﬁ ACATCIBHOCTH M KM3HCHHBIX
CUTyallMiIX,

BBIABJIATE MPUYUHHO-CIICACTBECHHBIC CBA3HM W AKTYaJIM3UPOBATH 3aJady, BBIABHUIATbH THUIIOTE3Y e€
peliCHUd, HAXOAWUTb AapryMmMeHThI 11 JO0Ka3aTCIIbCTBA CBOHUX yTBCp)K)ICHI/II‘/JI, 3alaBaTb IapaMEeTpbl H

KPUTEpUU PEIICHMUS;

AHAJIM3UPOBATE IIOJIYUYCHHBIC B XOJAC PCIICHHUA 3aJa4yu PE3YyJIbTAaTbl, KPUTUUCCKHU OLCHUBATH HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHE B HOBBIX YCIIOBHSAX]

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpHO6p€TéHHBII7I OIIBIT,



OCYHICCTBJIATDH I_[eJICHaHpaBJIeHHBII\/'I IMMOUCK TMCpPCHOCAa CpCACTB U CHOCO60B ﬂeﬁCTBHH B
poeCCUOHATBHYIO CPENY;

YMETH IIEPCHOCUTH 3HAHMA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KUBHEACATCIIBHOCTH,
YMETb HHTETPUPOBATE 3HAHUSA U3 PAa3HBIX IPEAMETHBIX O6JI&CT€I>1;

BbIIBUI'aThb HOBLIC WJCH, NpPCJIaraTb OPHUIMHAJIBHBIC ITOAXOAbl U PCHICHHA, CTABUTH HpO6JI€MbI u
3aaa4u, JOIMYCKArIHUE aJIbTCPHATUBHBIC PCIICHUA.

3) pabota c uHbopMaIHeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HH(pOpManuu (TEKCTe y4eOHOro MmocoOus, Hay4yHO-
MOMYJISIPHOM JUTEepaType, OMOJIOTMYECKHX CIIOBapsiX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHbBIX, B
WuTepHere), aHamM3upoBaTh HHPOPMALMUIO PA3IMYHBIX BUAOB U (GOPM TNPEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTb;

(bopMyIUpOBaTh 3aMpPOCHl U MPUMEHATH PA3TUYHBIE METOABI MPU MOUCKE U 0TOOpEe OMOIOTHYecKOn
nH(pOpMaY, HEOOXOAMMOH JIJIsl BBIMIOTHCHUS YIeOHBIX 3a]1a4;

npuoOperaTh  ONBIT ~ HWCMOJB30BaHUS  MH(POPMAIUMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOJIb30BAaHUS PA3JIMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (DOpMY MpelCTaBICHUS OUOJOTHYECKOW HH(pOpMAIUU
(cxembl, rpaduKy, TUArpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEICTBA MpPHU pabOTe C OMOIOrMYecKOd HMH(MOpMAIHEH:
MPUMCHSTh XUMUYCCKUE, (PU3NYCCKUE W MaTeMaTHUYCeCKHE 3HAKW M CHMBOJBI, (popMmynbl, abOpeBuaTypy,

HOMCHKIJIATypPYy, UCIIO0JIb30BATh U Hp606paSOBBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAIVIAAHOCTH,

BJIAICTb HaBbIKAMU PpACIIO3HABAHUA W 3alIUTHI I/IH(l)OpMaI_II/II/I, HH(l)OpMaHHOHHOﬁ 0e30IMacHOCTH
JINYHOCTH.

OBnajieHre YHUBEPCATLHBIMA KOMMYHUKATUBHBIMHI JIEHCTBUSAMH:

1) oGrenwue:

OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX c(depax >KM3HH, aKTHBHO Y4acTBOBAaTh B JHAIIONE HIIU
JICKYCCHU IO CYIIECTBY OOCYKIaeMOW TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBAThH CYKICHUS
OTHOCHUTCIIBHO BBIITOJIHCHU S HpCHHaFaGMOﬁ 3aa4i, YUYUTbIBATb HHTCPCCbI U COIJIACOBAHHOCTH HO3HHHI71

APYrux y4aCTHUKOB AHUAJIOTa UJIN I[I/ICKYCCI/II/I);

pacCiio3HaBaThb HeBepGaﬂBHBIe cpeacTBa O6I_I_ICHI/I${, INOHUMAaTh 3HA4YCHHUC COIHAJIbHBIX 3HAKOB,
MMpEANOCBIIOK BOSHUKHOBCHH A KOH(i)J'II/IKTHI)IX CPITyaHPII)'I, YMETb CMATYAaTh KOHCbJ'II/IKTBI 1 BECTHU IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJECHCTBHS, MOHMUMATh HAaMEpPEHHUs APYrux
JIOIeH, TPOSIBJIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B KOPpPEKTHOH (opme (GpopMynupoBaTh

CBOM BO3pPAKCHHA,

paSBépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3PCHUA C UCITIOJIB30BAHUEM SA3BIKOBBIX CPCACTB.

2) COBMECTHAs JIeATEIIbHOCTb:



MOHUMATh W UCMOJh30BaTh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaTbHOW paOOTHI MIPHU PEUICHUH
OWoJIoTMUecKoi  TpoOseMbl, OOOCHOBBIBATH  HEOOXOAUMOCTh  TNMPUMEHEHHS  TPYNMNOBBIX  (GopM
B3aMMOJICHCTBHA IIPU PELICHUN Y4eOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKY U METO/bI COBMECTHBIX JEHCTBUM ¢ yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEN
Ka)KJI0r0 WICHA KOJIJICKTHBA,;

IIPUHHUMATh LECIIN COBMECTHOM JACATCIIbHOCTU, OPIraHU30BbIBATh U KOOPAUHUPOBATH I[CﬁCTBPIH mno eé
JOCTMIXKCHHUIO: COCTABJIATH INJIaH I[GﬁCTBPIfI, pacnpeacisaTb poJIk C y‘léTOM MHCHUH Y4aCTHHUKOB, 06CY)KI[aTB

pe3yNbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIAOrO0 YYaCTHMKA KOMaHABl B OOMIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBbIE MMPOEKTHI, OLICHUBATh HJCH C IMO3UITMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON
3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETMYECKOE IMOBEJACHUE B PA3JIMYHBIX CHUTYaIUAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.
OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

1) camoopraHu3aIus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBIABJICHUS NPOOJIEM M UX PEIIEHUs B JKU3HEHHBIX U
Yy4EOHBIX CUTYyalLUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JI€HCTBUSX
Y TIOCTYTIKaX 10 OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 37J0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITEIIBHOCTD, BBISBIATH MPOOJIEMBbI, CTAaBUTh U
(dhopmynupoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON JAEATEIHPHOCTH U KU3HEHHBIX CUTYaIIUsIX;

CaMOCTOSITENIbHO COCTaBIIATh IUJIAaH pEIIeHHUs MNpoOjaemMbl C Yy4ETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEMOUTEHHII;

JlaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PELICHMUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBIECHUIO HIMPOKOM 3PYIULUU B Pa3HbIX 00JIACTAX 3HAHUM,
MOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJTb:

JIlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, BHOCHUTh KOPPEKTUBHI B ICSITEIIBHOCTD, OIICHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIETSM;



BJIAJCTh HAaBbIKAMH II03HABAaTENbHOU pPE(PIECKCUM KaKk OCO3HAHMS COBEpIIAEMBIX JACUCTBUA WU
MBICIMTENBHBIX NPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, UCIOJIb30BaTh MPUEMBI PE(PICKCUH AJIS OLCHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATL PCHICHUSA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npunsTHE CCOA U IPYTUX:

NPUHUMATD Ce0s1, TOHMMAsi CBOM HEIOCTATKU U IOCTOMHCTBA,

MPUHUMATH MOTHBBI U PTYMEHTBI JPYTUX TPU aHAIHU3E PE3YIbTATOB ICATEILHOCTH;
pU3HABaTh CBOE IPABO U MPABO JPYTUX HA OIIHUOKH;

pa3sBUBaThb CITOCOOHOCTH IIOHUMATh MHDP C MO3UIUHU JPYroro 4€JI0BCKa.

I[NPEAMETHBIE PE3VIJIBTATHI

[TpenmerHbie pe3yabTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE BKIIFOUAIOT
cneuupuyeckue s yueOHoro npeamera «buosorusy HaydHble 3HaHUS, YMEHUS U CIIOCOObI IeficTBUN 1O
OCBOCHHUIO, MHTEPIIpETALUU
U NpeoOpa30BaHUIO 3HAHUM, BUJIbI AEATEIBHOCTHU I10 MOJYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUH B
Pa3IMyYHbIX Y4eOHBIX CUTYalMsIX, @ TAK)KE B pealbHbIX KU3HEHHBIX CUTYALUAX, CBI3aHHBIX ¢ Onosorueil. B
IIporpaMMe IpeaIMeTHbIE PE3YIbTaThl IPEACTABICHBI 10 TOaM 00yUYEeHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «buonorusi» B 10 Kkimacce MOMKHBI
OTpaxaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe U POJIM OUOJIOTHUHM B CHCTEME HAyYHOI'O 3HAHMS €CTECTBEHHBIX
HayK, B GOPMHUPOBAHUN COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl pelIeHMs] )KU3HEHHBIX 33/1a4;

YMCHUEC PACKPbIBATh COACPKAHUC OHMOJIOTHYECKUX TECPMHHOB U TTOHSTHH: JKHU3Hb, KJICTKA, OPraHu3M,
MeTabonu3sM (OOMEH BeIIeCTB W TPEBpallleHHe 3HEpPruM), roMeocTa3 (camoperyisuus), YpOBHEBas
OpraHu3aIysl KUBBIX CHUCTEM, CAMOBOCIIPOU3BEJCHUE (PENPOIYKIMs), HACIEICTBEHHOCTh, U3MEHUMBOCTD,
POCT | pa3BUTHE;

yYMEHHE U3JaraTh OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHasl, [IEHTpaIbHasI
JorMa MOJeKynspHoi Ouonorum), 3akoHbl (I'. Mennens, T. Moprana, H. . BaBunmoBa) u yuenus (o
LIEHTpax MHOrooOpa3us U MPOUCXOXKAEHUs KynbTypHbIX pacTeHuid H. V. BaBunosa), onpenensiTh rpaHULbl
UX IIPUMEHUMOCTH K KMBBIM CHUCTEMAM,;

YMCHHUEC BJIAJACTh MCTOJaMHW HAYYHOI'O IIO3HAHUA B OHOJIOTUH: Ha6J'IIO,[[CHI/IC N OIMMCAaHHUC KUBBIX
CHUCTEM, IPOLCCCOB U ﬂBJ’IeHI/II\/’I, opraHu3zanus U MpOBCACHHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIIBMKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTU MCKIAY HCCICAYCMBIMH BCIMYWHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YIBTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/II, TeOpI/Iﬁ N 3aKOHOB, YMCHHC [€JIaTb BBIBOABLI Ha
OCHOBAHUU MOJTYYCHHBIX PE3YJILTATOB,



YMEHHME BBIAENATH CYIIECTBEHHbIE MPU3HAKM BHUPYCOB, KIETOK NPOKAPUOT U OSyKapuoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIeCTB U
MpEBpaILeHHs SHEPTUU B KIIETKE, (POTOCHHTE3A, IIIACTUYECKOT0 U SHEPreTUYecKoro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHHUS, MHAWBUIyaJTbHOTO PAa3BUTHS OpraHU3Ma (OHTOTeHe3);

YMEHHE MPUMEHATH MOJTY4YCHHbIC 3HAHUS JJs 0ObACHEHUs OMOJIOTMYECKUX MPOLECCOB U SBICHUIA,
IUIL TIPUHSATHS MPAKTUYECKUX PEIICHUH B IMOBCETHEBHOM JKM3HU C IENbI0 oOecreyeHus Oe30MacHOCTH
CBOETO 3/I0POBbS U 30POBbSl OKPYXKAIOLIUX JIHOJEH, COOJIOJEHHs] HOPM TIPAaMOTHOIO TIOBEJIEHUS B
OKpY>Kalolllel MPUPOIHON cpenie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUSl JOCTHKEHUM COBPEMEHHOU
OMOJI0TMH U OMOTEXHOJIOTHI 1711 pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMCHHUE pEeIlaTh 3JIEMCHTAPHbLIC I'CHCTHYCCKUEC 3aJadd Ha MOHO- U ,Z[I/IFI/I6pI/I,I[HO€ CKpCUIMBAaHHC,
CHCINVICHHOC HAaCJICAOBaHHUE, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA I IPCACKA3aHUsA
HacCJICAOBaHUA IIPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE pabOThI, COOMI0JAaTh IMpaBHUja MpU padboTe ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHUE KPUTHUYECKU OLEHUBATh U MHTEPIPETUPOBATh MHPOPMALIUIO OMOIOTHYECKOTO COAEPIKaHUs,
BKJTIOYAIOIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CpEICTBa MAaccOBOW WH(OpMAIHNH,
Hay4YHO-TIONYJISIpHbIE MaTepualibl), ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIIEOBaHUN B OHOJIOIUH,
MEAULMHE, OMOTEXHOIOTHH;

YMCHHE CO3aBaTb COOCTBEHHBIE IMHCHMEHHEBIE U YCTHBIC COO6H_[CHI/I$I, 060611[8.5{ 6I/IOHOFH‘ICCKYIO
I/IH(l)OpMaIlI/IIO N3 HCCKOJIbBKUX HCTOYHUKOB, 'PAMOTHO HCII0JIb30BATh MOHATHUHBIN arnmapar OHOJIOTHH.

HpeI[MeTHBIe pe3yJIbTaTbl OCBOCHUA yqe6Hor0 npeameTa «buomorusi» B 11 knacce JOJIDKHBI
OTpaXaThb:

c(OpPMHPOBAHHOCTh 3HAHUH O MecTe U POJIM OMOJIOTHUH B CHCTEME HAyYHOI'O 3HAHMS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIQIe POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIJIsl pelIeHHs] )KU3HEHHBIX 33/1a4;

YMEHHME pacKpblBaTh COJIEp)KaHUE OMOJOrMYECKUX TEPMUHOB M TMOHSATHM: BHJ, NOMYJIALUSA,
reHO(QOH, SBOJIIOLHUSA, MABIXKYLIME CHUIbl ((aKTOpbl) HBOJIONMH, MPUCIOCOOIEHHOCTh OpPraHU3MOB,
BUJI000pa30BaHue, HKOJIOTUYECKHE (PAKTOPbI, SKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI, IeNH
MUTaHUs, SKOJIOrHYecKas nupaMuia, obuoreoueHos, 6nocdepa;

YMEHHE H3/IaraTh OuoNormueckue Teopuu (dBomtonmoHHas teopus Y. [lapBuHa, CHHTETHYECKas
TEOpHUsl HBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxonactBa K. M. bopa, uepenoBanus
TJIaBHBIX HarpaBieHuid u myrtei sBomonnu A. H. CeBeprioBa, yuenus o 6mocdepe B. WM. Bepuaackoro),
OTIPEAETISATH TPAHUIIBI UX TPUMEHHUMOCTH K )KMBBIM CHCTEMaM;

YMCHHUEC BJIAJACTh MCTOJaMHW HAYYHOI'O IIO3HAHUA B OHOJIOTUH: Ha6J'IIO,[[CHI/IC N OINMCAaHUEC JKHUBBIX
CHUCTEM, IIPOLCCCOB U ﬂBJ’IeHI/II\/’I, opraHu3anus U MpOBCACHHUC OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIIBUXKCHUC
TUIIOTE3bI, BBLIABJICHUC 3aBUCUMOCTH MCKAY MHCCICAYCMBIMHU BCIWMYHMHAMU, 00BsICHEHHE MOJIYUYCHHBIX
PE3YIBTATOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/II, TeOpI/Iﬁ U 3aKOHOB, YMCHHUEC JAC€JIaTb BBIBOJbI Ha
OCHOBAHUU MOJYYCHHBIX PE3YJILTATOB;

YMEHHUE BBIJACNATh CYIIECTBEHHBIE TPU3HAKUM CTPOEHHUS OHOJIOTUYECKHX OOBEKTOB: BHUJOB,
MOMYJSIUM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOT€OlIEHO30B U DKOCHCTEM, OCOOEHHOCTHU



MIPOIIECCOB: HaCJIeICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otoopa, BUJI000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHUS SKOJIOTUIECKUX (PAKTOPOB HA OPraHHU3MBI, IEPEHOCA BEIICCTB
U IIOTOKAa BHCPruM B ISKOCUCTEMAX, AHTPONOTCHHBLIX U3MEHEHUH B DJKOCHCTEMaxX CBOCU MECCTHOCTH,
KPyTroBOpOTa BEIIECTB M OMOTCOXUMHUUYECKHX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATH MOJTY4YCHHbIC 3HAHUS JJs 0ObACHEHUs OMOJIOTMYECKUX MPOLECCOB U SBICHUIA,
IUIL TIPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM JKM3HU C IENbl0 oOecreyeHus Oe30MacHOCTH
CBOETO 3/I0POBbS U 30POBbSl OKPYXKAIOLIUX JIHOJEH, COOJIOJEHHs] HOPM TIPAaMOTHOIO TIOBEJIEHUS B
OKpY>Kalolllel MpUpOIHON cpenie, MOHMMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUSl JOCTHKEHUM COBPEMEHHOM
OHMOJIOTHH JIJIsl pAllMOHATILHOTO MPUPOI0IOIB30BaAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTHYECKHEe 3aJlayM, COCTABIISATH CXEMbI MEPEeHOCa BEILIECTB U
SHEPrUM B KocHucTeMax (LenH MUTaHus);

YMEHHUE BBINOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COOJIOATh IMpaBHia MPU padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKU OLEHUBATH U MHTEPIPETUPOBATh WHPOPMALIUIO OMOIOTUYECKOTO CO/ICPIKaHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHUKOB (CpeICTBAa MAacCOBOM HMHQOpMaiuw,
Hay4YHO-TIONYJISIPHbIE MaTepUalbl), pacCMaTpUBaTh IN1I00ABbHBIE SKOJIOIMUECKHE TPOOIEMbI COBPEMEHHOCTH,
(GbopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMCHHE CO3[1aBaTb COOCTBEHHBIE IMHCHMEHHEBIE U YCTHBIC COO6H_[CHI/I$I, 0606]]_[8.5{ 6I/IOJ'IOFI/I‘ICCKy}O
PIH(bOpMaI_[I/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PAMOTHO HCII0JIb30BAaTb MMOHSATUHHBINA arIrapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
JleaTenbHOCTh YUUTENS C yUeTOM pabodeid mporpaMMbl BOCIIUTAHUS:

* YCTAHOBJICHHE [IOBEDUTEIbHBIX OTHOIICHUN MEXIy YUYUTCIIEeM M €ro  Y4CHHUKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO yYAIIUMUCS TPeOOBaHUN U MPOCHO YUUTENs, PUBICUCHUIO
UX BHUMaHUA K 00CyX/1aeMoi Ha ypoke MH(OopMaIuy, akTUBU3AL[MH UX [T03HABATEIBHOM JesTEIbHOCTH;

* noOyXJeHHE HIKOJBbHUKOB COOJIIOaTh HAa YpOKE OOIENPHUHITHIE HOPMbI MOBEIEHUS, MpaBUIa
OOIICHHSI CO CTAPIIUMU (YUUTEISIMH) U CBEPCTHUKAMU (IIKOJIHHUKAMH ), IPUHIIUIIBI YIeOHOU JTUCIIUTLIIMHBI
U CaMOOpraHu3aluy;

* [pPUBJICYEHUE BHUMAHMUS IIKOJbHUKOB K IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypOKax sIBJICHHM,
OopraHm3aiys ux padoThHl ¢ MOJIy9aeMOil Ha YpOKEe COIMAIbHO 3HAYMMOW MH(pOpManmel — HHUIMHPOBAHHE
ee 00CYXJeHHUs, BBICKA3bIBAHMS YYalIMMHCS CBOErO0 MHEHHS 10 €€ MOBOJY, BBIPAOOTKHM CBOEro K Hei
OTHOILICHUS;

* HCIIOJIb30BAaHME BOCIHUTATENIBHBIX BO3MOXHOCTEH COAEp)KaHUs Yy4eOHOro IpeaMeTa uepes
JEMOHCTPALIMIO JETSIM PUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO TIOBEACHHUS, TIPOSIBIICHHS YEIIOBEKOIIOOHS
U J00pocepieyHOCTH, 4Yepe3 MOoJ00p COOTBETCTBYIOIIMX TEKCTOB JJIsl 4YTEHMs, 3aJad JUlsl pelleHus,
pOOJIEMHBIX CUTYaIMH A7l 00CYXKJICHHS B KJIACCE;

* TPUMCHEHHWE HAa YpPOKE HHTEPAKTUBHBIX (POpM pPabOTHl ydyaIIMXCS: WHTEIUICKTYaJbHBIX WIP,
CTUMYJIMPYIOIIUX I103HABATEIbHYI0 MOTHBALUIO IIKOJIBHUKOB; IUJAKTUYECKOrO Tearpa, e IOJIy4CHHbIE
Ha YpOKE 3HaHUS OOBITPHIBAIOTCS B TEATPAIBHBIX IOCTAHOBKAX; JWCKYCCHUH, KOTOPBIE IAIOT yYaIIUMCS
BO3MOKHOCTh IIPUOOPECTU OMBIT BEJAECHUS KOHCTPYKTHBHOI'O JHUajora; rpynmnoBoi paOoThl Win paboThl B
napax, KOTopble y4aT HIKOJIbHUKOB KOMaHJHOW paboTe U B3aUMOAEHCTBUIO C JPYTUMHU JETbMH;

¢ BKJIKYCHHUC B YPOK HUI'POBBIX MPOHCAYP, KOTOPHIC IMOMOI'alOT MOAACPKaTh MOTHBALIUIO I[eTeﬁ K
IMOJIYYCHHUIO 3HaHI/II>'I, HaJIa)XKMBAHHUIO TO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIICHUM B Ki1acCc€, MOMOraroT
YCTAHOBJICHUIO ,I[O6pO)KeJ'IaTeJ'IBHOI71 aTMOC(I)epr BO BpEMs  YPOKaA; ¢ OpraHu3anus meq)CTBa
MOTUBHUPOBAHHBIX W 3PYAHWPOBAHHBLIX YYalIUXCA HAA WX HCYCIICBAIOIIMMHU OJHOKIACCHHUKAMH, AAIOLICTO
MKOJBbHUKAaM COLIKMAJIBHO 3HAYUMBIN OIBIT COTPYAHUYCCTBA U B3aHMHOM ITOMOIIH;

* HHULIWMPOBAHHME U IMOJJEPKKA HCCIECI0BATEIbCKON JAEATEIBHOCTH IIKOJBHUKOB B PaMKax
peanu3aluy UMH WHJIMBHIYAJIbHBIX W TPYNIIOBBIX HCCIEI0BATEIbCKUX ITPOEKTOB, YTO JACT IIKOJIbHUKAM
BO3MOYKHOCTh TPUOOPECTH HAaBBIK CAMOCTOATENBHOTO PpEIICHUS TEOPETUYECKOM MpoOIeMbl, HaBBIK
reHepupoBaHus U OoopmIIeHUSI COOCTBEHHBIX MJI€H, HABBIK YBa)XKUTEIBHOI'O OTHOLIEHUS K UY)KUM HJEIM,
oopMiIeHHBIM B paboTax APyrux UccienoBaTesei, HaBblK MyOJIMYHOTO BBICTYIUIEHUS INepes ayauTopuei,
apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH TOYKH 3PEHUSI.



10 KJTACC

Ne HaunmenoBanue pa3zenoB v TeM NporpaMMbl ‘ KonuuecTBo yacos ‘ OnexTpoHHbIe (1M POBEIE) 00pa3oBaTENbHbIC
n/m Bceero|| KouTponbHbie [pakTuyeckue peCypept
paboThl paboThI
‘1 HBI/IOJ‘IOFI/IH KaK HayKa H 2 H H 0.5 HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f41c292 ‘
‘2 H}KHBHe CHCTEMBI U X OpraHU3alHs H 1 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c292 ‘
‘3 HXI/IMI/I‘-IGCKI/Iﬁ COCTaB M CTPOCHUE KIICTKU H 8 H H 1 “BI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c292 ‘
‘4 H}KmﬂeneﬂTeanOCTb KJICTKH H 6 H H “BI/I6HI/IOTeKa LHOK https://m.edsoo.ru/7f41c292 ‘
5 Pa3MHOKEHHE U HHIUBUIYaIbHOE Pa3BUTHE 5 1 bubmmoreka [{OK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HaciencTBeHHOCTh M K3BMEHYMBOCTD 8 1.5 bubnmnorexa LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekuus opranu3MoB. OCHOBBI 3 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
‘8 HPCSCpBHOG BpeMsI H 1 H H HBI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPO'PAMME
11 KJIACC
No HaumenoBanue pa3ienoB u Tem ‘ KonunuecTBo uyacos DnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIE
n/m HpOTrpaMMBI Bcero|  KourtposbHbie [MpakTryeckue peCypChI
paboThI paboThI
‘1 ”3BOJ‘IIOI_II/IOHHa$I ouoorus H 9 H H 1 ’BI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41lcc74 ‘
2 Bo3HHKHOBEHHUE U pa3BUTHE )KU3HH HA 9 0.5 bubnmorexa LIOK https://m.edsoo.ru/7f41cc74
3emiie
‘3 ”OpraHI/ISMH U OKpY’KaroIas cpeaa H 5 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
‘4 ”COO6H_ICCTBa U DKOJIOTUYECKUE CUCTEMBI H 9 H H HBI/I6JII/IOTeKa LOK https://m.edsoo.ru/7f41cc74 ‘
‘5 HPezepBﬁoe BpeMsi H 2 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
OBHIEE KOJIMYECTBO YACOB I1O 34 0 2.5
I[TPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
‘ Ne H Tema ypoka H KonuyecTBo 4acoB H Jata H DeKTpOHHBIE IIU(DPOBBIE
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n/m Bcero|| Kontposnbnsie || [IpakTuueckue || u3ydyeHus 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
1 |buonorus B cucreme Hayk 1 bubmmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 |Meronbl mo3HaHus KUBOH npuposl. [IpakTnyeckas 1 0.5 bubmmoreka [JOK
pabora Ne 1 «lcrmonp30BaHKe Pa3IMnYHBIX METOIOB IIPH https://m.edsoo0.ru/863e6122
U3y4EHUH OMOJIOTHYECKIX 0OBEKTOBY
3 |[buonoruyeckre CUCTEMBI, IPOIECCHl M MX U3yYEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/863e6564
4 | Xumuueckuii cocTtaB KJeTKU. Bona nu MuHepanbHble COIU 1 bubnmnorexka HOK
https://m.edsoo.ru/863e674e
5 ||benku. CocTaB u cTpoeHue OeITKOB 1 bubnmnoreka [JOK
https://m.edso0.ru/863e6b72
6 ||[®epMeHTH — OMOJIOTMYECKUE KaTaTu3aToPhI. 1 0.5 bubnmnoreka [HJOK
Jlabopatopnas pabora Ne 1 «/3ydyeHue KaTaTuTHICCKON https://m.edso0.ru/863e6b72
AaKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl UIIN
KaTaasbl)»
7 |[YrneBopsl. JIumuasl 1 bubnuotexa [JOK
https://m.edso0.ru/863e6870
8 |HyknenHoBble kucnotsl. ATO 1 bu6nuoreka [JOK
https://m.edsoo.ru/863e6d5c
9 |Hcropus u MeToasl u3ydeHus kietku. Knerounas teopus | 1 bubnmnoreka [JOK
https://m.eds00.ru/863e6e88
‘10 HKneTKa KaK [IEJIOCTHAsI )KUBasi CHCTEMa H H
11 ||Crpoenue sykapuoTnueckoit kietku. Jlaboparopnas 0.5 bubnmnorexka [HOK
pabota Ne 2 «/3yueHue CTpoeHHsI KIETOK PacTeHUH, https://m.edsoo.ru/863e6ff0
KMBOTHBIX, TPHOOB U OAKTEPHid 1107 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpEenapaTax U UX OMHCAHUE)»
12 ||OOMeH BeliecTB WM METa0OIU3M 1 but6mmoreka [IOK
https://m.eds00.ru/863e766¢
13 || ®oTocunTe3. XEMOCHUHTE3 1 bu6nuoreka [IOK
https://m.edsoo0.ru/863e7c98
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No Tema ypoka KonnuecTBo yacos ‘ Hara DneKTpOHHBIC IUPPOBHIE
n/m Beero| Kontponssie || [IpakTuaeckue || H3Y4eHUA o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
14 |Suepreruueckuii oOMeH 1 bubmuorexa [JOK
https://m.edso00.ru/863e7aae
15 ||’Ku3HeHHBbI UK KIeTKU. [{enenue kineTku. Murtos. 1 0.5 bubmmoreka [JOK
JlaboparopHas padota Ne 3 «Habmronenne MuTo3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
16 ||buocunTe3 Oenka. Peakius MaTpUYHOTO CHHTE3a 1 bu6nunorexa [IOK
https://m.edsoo.ru/863e796e
17 ||Tpancasuus — OuocuHTE3 OenKa 1 bu6nunoreka [IOK
https://m.edsoo.ru/863e796e
18 |[HexseTounbie popMbI KU3HI — BUPYCHI 1 bubnmnorexka HOK
https://m.edso0.ru/863e7540
19 ||®opmbl pa3sMHOKEHHUS OPTaHU3MOB 1 bubnmnoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |[Meiio3 1 bubmnorexa [JOK
https://m.edsoo.ru/863e7f4a
21 ||OGpa3oBaHME U PA3BUTHE MOJOBBIX KIETOK. 1 0.5 bubnmnoreka [JOK
OmnonoTrBopenue. JlaboparopHast pabota Ne 4 «M3yueHue https://m.eds00.ru/863e81b6
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
22 |HnuBuyabHOE Pa3BUTHE OPTaHU3MOB 1 bubnmnorexka [HOK
https://m.edso0.ru/863e8436
23 |['eneTnka — HayKa O HaCJEJICTBEHHOCTH U U3MEHUUBOCTH | 1 bubnuoreka [JOK
https://m.edso0.ru/863e86f2
24 | 3aKOHOMEPHOCTH HaCle0BaHMsI TPU3HAKOB. 1 bubmuoreka [JOK
MoHOTHOPHUIHOE CKpPEIUBaHKE https://m.eds00.ru/863e8878
25 ||AuruOpumHOe CKpenBaHre. 3aKOH HE3aBUCHMOTO 1 bu6mmoreka [JOK
HACJICJIOBaHMsI IPU3HAKOB https://m.edso0.ru/863e89a4
‘26 HCueHneHﬂoe HaclieloBaHue npu3HakoB. JlabopaTopHas H 1 H H 0.5 H HEI/I6JII/IOTeKa HOK



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
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

Ne Tema ypoka KonnuecTBo yacos ‘ Hata DneKTpoHHbIe HU(POBBIE
/1 Beero| Kontponssie || [IpakTuaeckue || H3Y4eHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
pabota Ne 5 «M3ydyeHne pe3ybTaTOB MOHOTHOPUIHOTO U https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(IIBI Ha TOTOBBIX
MHUKpOIpenapaTax»»
27 |'eneruka nmona. HacienoBanue npru3HaKoB, CIEIUICHHBIX c|| 1 bu6nmoreka [IOK
0JIOM https://m.edso0.ru/863e8c60
28 ||M3menunBocTh. HenacnencTBeHHast U3MEHUYHUBOCTD. 1 0.5 bu6nuoreka [IOK
JlaboparopHas padota Ne 6. 3yuenue https://m.edsoo.ru/863e8efe
MOTU(DUKAITMOHHOW N3MEHUYUBOCTH, TTIOCTPOCHUE
BapUAIMOHHOTO PsiJIa ¥ BAPUAITMOHHOW KPHUBO)
29 |HacnencrBeHHas u3MeHYMBOCTh. JIabopaTopHas pabora 1 0.5 bubnmoreka [JOK
Ne 7. «AHanu3 Mmytanui y 1po30(uiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»
30 |['eHeTHKa YeIOBEKa 1 bubnuorexa [JOK
https://m.edso0.ru/863e8d78
31 ||PesepBHblit ypok. O600IICHHE 110 TEME 1
«HacnecTBeHHOCTh M HF3MEHUHNBOCTH OPTaHU3MOB)»
32 ||Cenexuus Kak HayKa U Mpolecc 1 bu6muoreka [JOK
https://m.edso0.ru/863e9214
33 ||MeTobl B TOCTHKEHUS CETICKIINN PACTEHUH M JKUBOTHBIX 1 bubnuotexa [JOK
https://m.edsoo.ru/863e9214
34 ||buotexHONOrUs Kak 0Tpacib MPOU3BOICTBA 1 bubnuoreka [JOK
https://m.edso0.ru/863e9336
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 || 0 [ 4 [
11 KUIACC
Ne Tema ypoxka ‘ KonnuecTBo yacos ‘ [Hara OneKTpoHHbIE HU(POBBIE
n/m Beero|| Kontponssie || IpaxTnueckue || H3YICHUA o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThI
1 |[DBomrouus 1 METOIBI €€ U3yUEHUS 1 bubanoreka LJOK
https://m.edsoo.ru/863ea20e

‘2 ||I/ICTOpH$1 pa3BUTHS IPEICTABICHUNA 00 3BOTIONUU H 1 H H H HBHGHI/IOTeKa HOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e

No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
n/n Beero| Kontponsasie || [Ipaktiieckue || 13Y4eHHs o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
L | | | | |Ihttps://m.eds00.ru/863e9570
3 |[MukposBoroIus 1 but6mmoreka [IOK
https://m.edsoo.ru/863e9cle
4 |Ilomynauus Kak 3J1eMEHTapHas €IMHULIA BUJA U 3BOJIIOLIUH. 1 0.5 bu6mmotexa [JOK
JlaboparopHas padora Ne 1 «CpaBHEeHHE BUIOB 110 https://m.edso00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 ||dBmwxymue cuibl (3eMeHTapHbIe (PaKTOPHI) IBOTIOIHH 1 bubnnoreka [JOK
https://m.edsoo.ru/863e9dad
6 |[EcrecTBeHHBIN OTOOP U €T0 GOPMBI 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9ed0
7 |[Pe3ympTaThl IBOIOLUU: TPUCTIOCOOICHHOCTh OPTaHU3MOB U 1 0.5 bubnmnorexa [JOK
BU1000pazoBanue. Jlaboparopuas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
NPUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepa
8 |[HampaBienus u myTu MaKpO3BOIIOIUU 1 bubnmnorexa [JOK
https://m.edsoo.ru/863e9cle
9 |Heobpatmocts ssomomn N H H H
‘10 ||I/Icr0p1/1${ YKU3HH Ha 3eMJIE€ U METOJIbI €€ U3yUeHUsI H H H H H
11 |['mnoTe3bl MPOUCXOXKICHUS KU3HH Ha 3emiie bubmuoreka [IOK
https://m.edsoo.ru/863ea5a6
12 ||Pa3zBuTHe *)U3HU Ha 3eMJIe TIO IpaM U NIEPUOIaM 1 bubmuoreka [JOK
https://m.edsoo.ru/863eatbe
13 ||OcHOBHBIE 3Tabl IBOIIOIMH PACTUTEIBHOTO M dKUBOTHOT'O 1 0.5 bubmuorexa [OK
mupa. [IpakTrueckas padota Ne 1 «M3y4ueHne uckomaeMpIx https://m.edso0.ru/863ea8bc
OCTaTKOB PACTEHUH U )KUBOTHBIX B KOJIJICKIUSIX)
14 ||CoBpemeHHas cucTeMa OpraHMYecKoro Mupa 1 bubmuorexa [OK
https://m.edsoo.ru/863ea48e
15 |9Bomtonus yenoBeka (aHTPOTIOTEHE3) 1 bubnmnorexa [JOK
https://m.edsoo.ru/863eac2c



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
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

No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/1 Beero| Kontponsasie || [Ipaktiieckue || 13Y4eHHs o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
16 ||/IBmxymtue cuibl (hakTOphl) aHTPOTIOTEHE3a 1 bubnuorexa [JOK
https://m.edsoo.ru/863ead44
‘17 ||OCHOBHLI€ CTaJIMM 3BOJIIOLIMY YEJIOBEKA H H “ H “
18 |YenmoBedeckue pachl U MPUPOHBIC AAANTAIUN YETIOBEKA bubmmoreka [JOK
https://m.edsoo.ru/863eaea?
19 ||Pe3epBHbiit ypok. O600mIeHHE 110 TeMe «BO3HUKHOBEHUE H 1
pa3BUTHE )KU3HHU HA 3eMIie»
‘20 ”:‘)KOJ'IOFI/ISI KakK HaykKa H 1 H H H H
21 ||Cpenbl oOUTAaHUS U IKOJIOTUYECKUE (PAKTOPHI 1 bubnmnorexa [JOK
https://m.edsoo.ru/863eafec
22 ||Abuotnueckue paktopsl. JlabopaTopHas padora Ne 3. 1 0.5 bubnmnorexa [JOK
«Mopdosornueckre 0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT https://m.edso00.ru/863eb10e
obutanusy. JlaboparopHas padota Ne 4. «BnusiHue cBera Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJIEYyCa»
23 ||buotnueckue hakTophl 1 bubmuoreka [JOK
https://m.edsoo.ru/863eb348
24 | Dxonoruyeckue XxapakTepucTUkH nomyasnuu. [Ipakruyeckas 1 0.5
pabota Ne 2 «[loacyér mIoTHOCTH MOMYISIMM pa3HbIX BUOB
pacTeHUN»
25 ||CoobmiecTBa OpraHU3MOB — OHOIICHO3 1 bubnuotexa [JOK
https://m.edsoo.ru/863eb46a
26 ||[9xonoruueckue CUCTEMbI (IKOCUCTEMBI) 1 bubnmnorexa [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHBIC TIOKA3aTEIN SKOCUCTEMBI. DKOJIOTHYCCKHE 1 but6mmorexa [IOK
nupamu el CBolicTBa aKocucTeM. CyKieccus https://m.edsoo.ru/863eb5fa

28

||HpI/IpOI[HBIC 9KOCHCTCMbI

|

|

H

|

29

”AHTpOHOFeHHBIe 9KOCHUCTEMbI

|

|

H

|

30

buocdepa — rmobanbpHas sxocucTeMa 3eMiIu

bubanoreka [JOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863ead44
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

No Tema ypoka KonnuectBo wacoB ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/i Beero|| Kontpomsasie || IIpaktuueckue || H3YICHHS 00pa3oBaTeNbHBIC PECYPChI
paboThI paboThI

31 |[3akoHOMEpPHOCTH CyIIeCTBOBaHUS OHochepbl 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebd16

‘32 ||‘—IeJIOBequTBo B Onochepe 3emn H H “ H “

33 ||CocymiecTBoBaHME IPUPOJIBI U YEITOBEYECTBA bubmmoreka [JOK
https://m.edsoo.ru/863ebale

34 |[Pe3epBHbIii ypok. O600meHne TeMbl «Coo0IiecTa u 1

9KOJIOTUYECKHUE CHCTEMbD)
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 0 [ 25 I



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