MHHHUCTEPCTBO NMPOCBELEHHS POCCHHCKOH ®EAEPALIHH
Munncteperro obpazopans B naysu Peenyonnxn Knavnikus
Oraea obpazosanna Agmunnerpamm Yeprozemenscroro PMO PR
MROY " Awneporkan COIT "

PACCMOI‘PEH_O‘- COTTTACOBALIO YIBEPEJICIIO
Mgmmecxoe-- 3o, ampextopa no ¥BP  Hdupes sz’-- ;
QfREINKeHsE yuTenelt Rt (e

: H;nnoaa B.E.
TTputeson Ne Jov «285




MNOSICHUTEJIbHAS 3AITUCKA\

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ysnbTaToB OOydeHHUss U TPEOOBAaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
o0UIMX LEeNsIX M MPUHIHUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACICHb OCHOBHBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma o O6uonoruu AaéT MpeACTaBICHUE O TENsIx, 00 o0mIei cTpareruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue 110
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3y4YeHHUs y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTHKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroINXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOGHUIO COJIEPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosiorud, Omarojgapss 4YeMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHHHU XHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YeNOBEKa, MEAMKO-TEHETHUYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAaHHMSA K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bHOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECeueHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAoiaraet
dopmupoBaHHe y O0YyYaroUUXCs CHOCOOHOCTH AAaNTHUPOBATbCd K M3MEHEHHMSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOYydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOI MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, colManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet yCIIOBUSA e ¢dbopmupoBaHus UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKON KYIbTYpPbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O TPeIHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OIpENENICHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.



OT160p conepxkanust yueOHoro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOJKHBI
OCBOUTH 3HAHUS W YMCHWHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU AesTesibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHUs, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepwajia B MporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX
JKUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOro npenmera «buosorus» BBIIEIEHBI CIEIYIOIINE COJIepKaTeIbHble JIMHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUA», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOIIEM.

JocTuxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUJiaX, CIYKalUX OCHOBOW UIsi (POPMHUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOCHHMHM, MHOTO00OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y OOYyYarOmMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBNIEHHE Yy OOydJarommxcsi oOImell KynpTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJIICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHne y OOYYArOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJIsi TIOBBIIICHHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKW3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATeNhbHOCTH MO OTHOIICHHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemast Ha 6a30BOM ypOBHE,
ABIISIETCS 00sI3aTENbHBIM Yy4E€OHBIM MPEIMETOM, BXOASIIMM B COCTaB IpeIMETHOW oOiactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTO bl TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karaimu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otnnuus  ¢GepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouasl. [HunpopunbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Buast PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOme nMpu3Haku KIETOK: 3aMKHYTasl HapyKHas
MeMOpana, monekyibl [JHK kak renernueckwuii anmapar, cuctema CHHTE3a Oeka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IIacTuabl. IIpoucxoxaeHne MUTOXOHAPUA U IUIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue siapa: saepHas 000y0uKka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX O3JEMEHTOB B  HEXHBOM  IPUPOAE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XUBOTHOM KIeTKu», «CTpoeHue pacTUTeNnbHOM KieTkn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, YKCIEPUMEHTOB, MUKPOIPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3a /Ul KU3HH Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3Haue€HHEe XEMOCHHTE3a JUIs JKU3HU Ha
3emute.

OHepreruyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl 3HepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHMe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmamus u JHK. Peanmzanms
reHeTH4YecKol mHpOopManuu B KiIEeTKe. | eHeTUUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuHTe3 PHK. Tpancmsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nporekaromue B uHTepdasze. Permnukanus — peakuuss marpuuHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum mutosa. Ilpouecchl, mpoucxonsdiiue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa3oOBaHuE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meiosza. Ilporeccel, mpoucxomsniue Ha cragusx meinosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHnrosep. buonornueckuii CMbIC U 3HaUEHUE MEHO03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 3MOPHOHATBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaNUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHUSI OPTAaHU3MOBY, «J{BOMHOE OTUIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Mo ieb-anrukanus «Jlenenne knetkny, monens JJHK, Moxens metadaznoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaboparopHas pabora Ne 3. «HabmrogeHne MuTo3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIMPENapaTax.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNUBOCTH OPTaHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TUOPUIIOIOTUYECKUH, LUTOTeHEeTHYECKUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pasusi THOPUIOB MEPBOro MmokoJeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI IUTHOPHUIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKPEIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | eHeTuYecKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamuss myTranuii: TeHHble, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa u
MPUYHHBI MyTaluidi. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETHUKH YEJOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeloBeKa: TeHHbIe OoNle3HH, OONE3HM C HACIEACTBEHHOH  MpeapacioyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPODUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHHWE MEAUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE U €r0 UTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre ajiesbHbIX T€HOBY, «I'€HeTHYecKue KapThl pACTEHUM, >KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm Kpou», «MyTalnMoHHAsS
U3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHHe CeleKInu U goMectukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYYEHHUE MOJUILIONJI0B. J{OCTHIKEHHUSI CEJIEKUHMH PACTEHHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHH
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kiierounas wumxenepus. KietouHsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJIOrHH. BiMsHuE 3BOMIOLIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuaeTeIbCTBA HBOMIONMU. IlaleOHTONOrHYECKHE: IOCIEI0BATEIBHOCTE ITOSBIICHHS
BUJIOB B MMAJICOHTOJIOTMUYECKOW JIETOINCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHONIOTHYECKUE: CXOJCTBA M pa3iMyusl 3MOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTHYHBIE, PyAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpennocbulkM BO3HUKHOBEHHUS JapBHUHH3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonnu (CTD) u €€ 0CHOBHbIE MOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBisitomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucnocoOnenuit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbi  0TOOp», «MHOroOOpasue CoOpTOB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnytemectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «lIpucrnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3allIUTHBIX HpI/ICHOCO6J'IeHI/H71 Y )XKUBOTHBIX», MOACIIb «OCHOBHEIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabGora Ne 2. «OmnmcaHue TPHUCIOCOOICHHOCTH OpraHu3Ma u €
OTHOCHUTEIIEHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHay4HbIe TIPECTABICHUS O 3apOXKICHUU KW3HU. HaydHble THIMOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONMSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB nu3 HCOPTaHUYCCKUX. 3KCHepI/IMeHTaﬂbHOG MOATBCPIKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBomonHs. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUU,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepuojibl: TPUACOBBIN, FOPCKUA, MEIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXOKICHUH YesloBeKa. MeTo bl n3ydeHus: antponorenes3a. CxoAcTBa U pa3jinyus 4eIoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorenesa. HacneincTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJuU M BETBU HBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEbIii,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pPachl: €BpOICOMHAS (SBpa3HiiCKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. IOpu, Y. lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeEMa OPraHUYecKOro mMupa», «CpaBHEHHE aHATOMUYECKHX YE€pT CTPOEHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymsixku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKNA WIK U300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: TabiuIa,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTaeckas pabota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIMOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aOMOTHYECKUX (PaKTOPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpaIu3M. 3HaueHUE OMOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTHU MOMYJIALNU U €€ peryssiusl.

JdemoHcTpaumuu:

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

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Typenbkn», «lIumessie nenmn».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUH U3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJISIIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Dkonornyeckne cucteMmbl (d9kocuctembl). [loHsATHE 00 SKOCHCTEeME M OHOTEeOIEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNU SKOCHCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOo3KocucTeMsbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIIPAaBJICHUS MPUPOJHBIMU peCypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «IIpupomHbie
coobmiectBa», «llemn mnuraHusy, «OKoMOrMUecKas mnupamuga», «buochepa u yenoBeK»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxHeiimas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoma B O6uocdepe»,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 3KOJIOTHYECKUM IpynnaM ogHoro Buja, Kpachast kaura Poccuiickoit
Denepanny, M300paKeHHS OXpaHsAEMBIX BUJIOB pacteHuit u KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBiIMBalOTCS TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEICHBI
CIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYarOIIMMUCA  POCCUHCKOM  Ipa)<IaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEICIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YCHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPHUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOrMYEeCKOro 00pa30BaHMs, HAIWYUE SKOJOTUYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUs Tpeamera «buosiorus» AOCTUraloTCs B €IMHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJEHHIO, B3aUMHOIO
YBaXXEHHUsA, OEpeXHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJIEIUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JlugHOCTHBIE PE3yJIbTAaThl OCBOCHUS Y4eOHOro npeamera «buosiorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4aroluXcsi pyKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMNbITa ACATEIHLHOCTH B MPOIECCE pean3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYAromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMU U COIIHAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOIO BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OunoI0ruy, IOHMMaH!s 3Ha4€HUsl OMOJIOTUY B IIO3HAHUU 3aKOHOB IIPUPO/bI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynasipHas (u3nueckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM W HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOIECHUS alIKOTOJI,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CAMOCTOSATEIBHO  BBINOJHATH  TaKylO
JESATEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepam mpodeccuoHanbHOM AeITeIbHOCTH, YMEHHE COBEpILATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU Bceil
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3Hoe OTHOILIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYphl: NPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEICTBUN ISl OKPYXKAIOLIEH CPEbL;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PelIeHHUs;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUH MpoOsieM, CBA3aHHBIX C PalMOHAJIBHBIM MPHUPOIONOIb30BaHUEM (COONIIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE IMOCIECACTBUS NPEANPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM M COLMAJIBHOM IpakTUKE, T'OTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKlu M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJILTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LIEOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOM IMBHIIM3ALMU: OOECIIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu N3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KAaIOIIEr0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHMH, yMEHHe jelaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEOBATEILCKYIO ACSITENbHOCTh NHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BHOJOTHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00IICHayYHbIE TIOHSATHS, OTPAKAIOIHE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKaX (BGH_IGCTBO, OHCPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAaydHbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHue, HaOIIOJeHUE, U3MEPEHHUE, HYKCHEPUMEHT U JIPYTHX), YHUBEpPCAIbHbIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCHUUKaAIMu, OOOOIICHHS), PpaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE MOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJBI JCSITCILHOCTH I10 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TTPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TMPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBaTh 3ajady, BBIABUTAThH
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B T[O3HABATENBHYI0O H  TMPAKTHUYECKYI0 0O0JacTw
KH3HEEATCITLHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHUKAX HH(pOpMauu (TEKCTe ydeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT WCHOJB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCITIOJIb30BaTh HAYYHBIM S3bIK B KAauyeCTBE CPEACTBAa IMPH paboTe ¢ OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS H 3alIUTHl WHpOpMANWK, HHGOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 337aBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, NPENOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl MpU
peleHnn OMOI0rHYecKoi MpobaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TIEId COBMECTHOW JEATENbHOCTH, OpPTaHW30BHIBATH W KOOPAMHHPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLIUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJaieHNe YHUBEPCAJIBHBIMH PeryIsTHBHBIMU 1€ CTBUSAMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K XKHUBOW IPHPOJE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh [MO3HABATEILHYIO JESATEIBHOCTh, BBIBISATH HPOOICMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSTENIHO COCTABJIATH IIJIaH PELICHHUS MPOOJIEMbI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallHsIM, BHOCHUTb KOPPEKTHBBI B JICATECIBHOCTH, OLICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU [MO3HABATEIILHOM PE(ICKCUHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYAIlUH, BHIOOpA BEPHOTO PEILICHHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPT'YMEHTHI IPYTUX TPU aHAIIU3E PE3yIbTaTOB JIESATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOUHCTBA;

IIPUHUMATb MOTHUBBI U apT'yYMEHTBI IPYTUX [IPU aHAIU3E PE3YIbTAaTOB JIESITEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MU C MO3HMIIUHU JPYrOro YesIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHUsl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
JeSITeBHOCTH 10 MOJYYEeHHIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEaJbHBIX KU3HEHHBIX CHUTyallUsX, CBA3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MecCTe W POJM OMOJIOTMHU B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHUs KU3HEHHbIX 3a7ay;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHITUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB M  MpEBpalleHHe DHEPruu), TOMeocTa3’
(camoperynsauusi), ypOBHEBas  OpraHu3alMs KHUBBIX CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoayKuust), HacJIe€CTBEHHOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT000pa3us U MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuosa), onpenensars rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBEHHBIC IPU3HAKM BUPYCOB, KJIETOK IPOKAPHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LIE€JIbI0 00ecTeueHus
0€30MIaCHOCTH CBOETO 370POBbS W 3J0POBBS OKPYXKAIOIIUX JIOACH, COOJIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3a/Jayd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHMsI ydeOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEpKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHM: BUJI, TOMYJISIINS,
reHO(OH], HBOJIOLMS, JABIKYIIHME CHIbl ((aKTOpbl) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, »JKOJOrMueckue (HaKToOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;

yMEHHME Wu3araTb Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIa/leTh METOJaMHM Hay4HOTO MO3HAHUSA B OMOJIOIMU: HAOJIIOJEHHE U OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyYCHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJISALUM, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U 3KOCHCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIE€MEHTapHble OMOJOrMYecKHe 3a/laud, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHus:);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yMEHUE KPUTHYECKH OLIEHMBaThb M HHTEPHPETHPOBaTh HH(OpPMALUIO OHOJIOrHMUYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOoW HMHGOpMalMU, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TTPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOILIEHHIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmnapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue f:g;g)f olBalegbnm e
padoThI padoThI pecypes
bu6nmoreka [IOK
1 buonorus Kax HayKa 2 0.5 https://m.edscl)lo.ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 Bubmzorexa HOK
https://m.edsoo.ru/7f41c292
5 PazMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 Bu6moteka [JOK
OpraHHM3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHOTEXHOIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM udposBbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThbI padoTsbI pecype
bubnuorex K
1 DBOONHOHKas bronoris o L e/ edso0 76416574
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUSA KUBOM
2 Nl dlenomsonme puinmax 1 05 ubmotera LIOK
: P ' https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuorexa [JOK
MPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKUN cOCTaB KiIeTku. Boma 1 bu6nmoreka [JOK
Y MUHEpAJIbHBIE COJH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.eds00.ru/863e6h72
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTU KaTajiasbl)»
bu6mmorexa [IOK
! Yraesozel. JIumn s . https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnenrossie kucnorel. AT® . https://m.edso0.ru/863e6d5c
9 Hcropus u meToasl U3ydeHus 1 bubnmnoreka [JOK

kietku. Knerounas TCOpHU

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



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

KieTka kxak 1ienocTHas KuBas

10
cucrema
CrpoeHue 3yKapuoTUYECKOn
kieTku. Jlaboparopnas padora No
2 «3y4eHue CTpoeHUs KIETOK bubmuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OIIMCAHUE)»
bu6mmoreka [IOK
12 OOMeH BeIIECTB WA META00IN3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Potocmires. Xemocutres https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
15 Jlaboparopnas padota Ne 3 05 bubnuotexa [JOK
«HabmroneHne MUTO3a B KJIIETKAX ’ https://m.edso0.ru/863e7dc4
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKpOITpernapaTax»
16 Buocunres O6enka. Peakims bu6nmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancusius — OuocunTes 6enka https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHUE.
JlabGopaTtopHas padorta Ne 4

bu6mmorexa [IOK

21 «M3yueHne cTpOCHUS MOJIOBBIX 05 https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

29 WNHnuBunyanbHOE pa3BUTHE bubmuorexa [IOK
OpPraHUu3MOB https://m.edsoo.ru/863e8436

I Bunionsa LOK

https://m.edso0.ru/863e86f2
U3MEHYMBOCTH
| oo e B 0K
' https://m.eds00.ru/863e8878
CKpELIMBaHHE
s | ememmo: oo B LOK
https://m.edso0.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JIabopaTopHas pabora

26 No 5 «M3yueHune pe3ynbTaToB 05 bubnuoteka [JOK
MOHOTHOPHUIHOTO M JUTHOPHIHOTO ’ https://m.eds00.ru/863e8c60
CKpelIuBaHus y Apo30(uiel Ha
TOTOBBIX MUKPOIMpENapaTax»

27 I'enetuka nmona. HacinenoBanue bu6nmoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3MeHUYnBOCTb.

HenacnencTBenHass U3MEHYUBOCTD.
o
28 ﬁiﬁiﬁﬁiﬁpﬁﬁﬁ;ﬁiﬁiﬂim 05 bubmorexa [IOK
' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psija U
BAPUALIMOHHON KPUBOIN»
29 HacnencTBenHnast U3MEHYHUBOCTD. 0.5 bubnuorexka [JOK



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
https://m.edsoo.ru/863e8efe

JlaGopaTtopHas pabota Ne 7.
«AHanM3 MyTanui y 1po30Quisl
Ha FTOTOBBIX MUKPOIIPETIapaTax»

https://m.edso0.ru/863e8efe

30 I'eHeTuka yeaoBeka 1 bubmorexa [IOK
https://m.eds00.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110
31 Teme «HaciencTBEHHOCTE 1 1
U3MEHYUBOCTH OPraHU3MOBY
32 Cenekius Kak HayKa U MPOLEcC 1 Bronmozexa LIOK
https://m.eds00.ru/863e9214
33 MeTtonanl 1 JOCTHXKEHUSA CEJIEKIIUN 1 bu6mmoreka [IOK
pacTeHUil 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
IPOM3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue W3yseHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 EH@I_HOTeKa LOK
ttps://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubmunorexa [JOK
00 3BOJIOIHMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpossomors L https://m.edso0.ru/863e9cle
[Tomymsius kak sieMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH. Bubmorexa LIOK
4 Jlabopatopras padora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIOY
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe 1 bubnnoreka [JOK
(aKTOpBI) SBOITIOIHH https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 ﬁgggl;llﬁ.e;z&?rﬁl%%% 40
Pe3ynbTaThl 3BONMIOLMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepa
8 Hamnpasnenus u nmytu 1 bubmuorexa [IOK
MaKpO3BOJIOIHH https://m.edso00.ru/863e9cle
9 HeoOpatumocTs 3BoIIONINN 1
10 Hctopus xu3HM Ha 3emiie u 1
METOBI €€ N3YUECHHUS
11 ['MnoTre3sl MPOUCXOKIACHUS KUZHU 1 bubnnoreka [JOK



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

Ha 3emiie

https://m.edso0.ru/863ea5a6

PazBuTue xu3Hu Ha 3emMJie 1o spam

bu6mmorexa [IOK

12 U 1epuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO MHpA.

13 [TpakTuyeckas padora Ne | 05 bubmuorexa [IOK
«M3ydeHune HCKOMaeMbIX OCTAaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUICKIIUSX

14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHM4YecKOro Mupa https://m.edsoo.ru/863ea48e

15 DBOJIIOLHS YETIOBEKA bubnuorexa [JOK
(aHTpOmOreHes) https://m.edsoo.ru/863eac2c

16 JBwxyme cuitbl ((haKTophI) bubnnorexa [HOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJIUU IBOIIOLUU
9eJI0BeKa

18 Yenoseueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTaly YeJoBeKa https://m.edso0.ru/863eaea2
PesepBHrlIil ypok. O6001IeHNE T10

19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»

20 DKoJI0TrHus KaK HayKa

21 Cpensl 00MTaHUs U YKOJIOTHYECKUE bubnuoteka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHnas padota Ne 3.
«Mop(boimmqe(:lcﬂe 0COOEHHOCTH Bubmiorexa [IOK

22 pacTeHuil U3 pa3HbIX MECT 0.5

obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa HAa pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

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



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
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bu6mmoreka [IOK

23 buotiicciie paxtops . https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHI
nonysituu. [Ipaktuueckast pabora

24 Ne 2 «[Toncuér mioTHOCTH 1 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHuin»

o5 Coo01iecTBa OpraHu3MoOB — 1 bubnmoreka [JOK
OUOLICHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKHUE CUCTEMBI 1 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUYECKUE 1 bubmuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [Ipupoanbie 3KOCUCTEMBI 1

29 AHTpPOINIOTreHHbIE IKOCUCTEMBI 1

30 buocdepa — riobanpHas 1 bubnnoreka [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16

32 YenmosedecTBo B Onocdepe 3emiu 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEeYeCcTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600611eHIE

34 TeMbl «Coo011iecTBa 1 1
AKOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[MTPOT'PAMME



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




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Ilox pexn.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

* buonorus, 10-11 kmaccel/ Baxpymes A.A., bypckuii O.B., Paytuan A.C., Pogunonosa
E.U., PozanoB M.H., O011ecTBO ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO «baacc

* buosnorwus, 11 xnacc/ [Tonomapésa M.H., Kopuunora O.A., Jlomununa T.E. u npyrue;
nox penaknueii [Toromapépoii M.H., O0miecTBo ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y; AkninonepHoe o6mectBo «3narenscTBo
«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

1. [Tonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Meroaudeckoe rmocodwue.- M., Benrana - I'pad, 2019;

2. Ilonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 11 knacc.
Meroauueckoe mocoowue.- M., Benrana - I'pag, 2019.

3. Ilonomapea W.H. buonorus. 10 knacc. Pabouas terpans. — M.; «Benrtana-I'pady.
4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas rerpans. — M.; «Benrana-I'pad».

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. «Enunas xomtekuus [{udppossix O6pazoBatensubix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumust

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTHHa MHPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - skosorwust

10. http://bio-nica.narod.ru/index.html - 6ronuka



