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MNOSICHUTEJIBHAS 3AITUCKA

[Ipu pa3paboTke MpOorpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHUS 00
o0UIMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero oobpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienudrke OUoIoTuH,
e 3HAUYEHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHUE O TENsX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIUTAHHUS M Pa3BUTUS O0O0ydYaroIIMXCS CcpeAcTBaMU ydeOHoro mnpeamera «buonorusy,
orpenenseT 005f3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHHue 110
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3y4YeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNbHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaronXCsl.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEeMCTBEHHOCTH B UW3Y4YeHUHU Ouoyioruu, Onarogapss 4eMy B HeW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoi cpene. IloaTomy Hapsay ¢ H3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a TaKke
3HaHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUIS PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00pPa3HOT0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHalu3a BIMSHUSA XO3AHCTBEHHOHM JEATENPHOCTH YEJOBEKAa Ha COCTOSHHUE MPHPOJIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIMMOCTBbIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHue y 00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (OpMHUpOBaHUE y OOydYalOIIUMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUDpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro 00pa3oBaHMs, ColManu3anuu odyqaronuxcs. 3yuenue
6uosorun obecrieynBaeT YCIIOBHS ISt dbopmupoBaHus HHTEIJIEKTyalbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe 1MONI0KEHHS O PEAHA3HAYEHUN Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpENeNeHHs MOAXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.



OT160p conepxkanus yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHbI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIHIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU JesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUUN
3aHUMAIOT 3JEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUN OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTPYKType ydeOHoro mnpeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOrooopasue OpraHH4ecKoro Mupay,
«IBOIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI 1 TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHI HCIONIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW MIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpenamera «buomnorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MPaBUiaX, CIYKallMX OCHOBOH Ui (OPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAAaX HAy4yHOTO MO3HAHUf,
CTPOCHHMHM, MHOTO0Opa3sUU M OCOOCHHOCTSIX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0O0yYaromMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpPamMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOW MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYCHHBIX PU U3YUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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

MpUMEHEHNUE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKWM3HH IS OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHUIO K OKpYXAalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKY 3a00IeBaHUH.

B cucteme cpennero obmero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SBJISIETCSL 00S13aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00yactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Heneno).



COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKOH M mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucremMa OMOJO0rH4YeCcKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOAB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIn4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bo/la 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MHUHEpAIbHBIX BelIeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornueckue karaimmzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TOJMCcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u dynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Teopus — mpuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas >xuBasi cucrema. OOIe MpU3HAKK KIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, monekyibl [JHK kak renernueckuii ammapar, cucTemMa CHHTE3a Oerka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOCHHS
MIPOKapUOTUUYECKON KiIeTKU. KieTounas crenka 6akrepuil. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranonbl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IJIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUUKH, KTYTUKU. DyHKIMU OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuogudeckass Tabmuna XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE MJisi IPOBEICHUS HAOIIOJCHUH,
W3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHbIe U NpaKkTHYeCKue padoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

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

Tema 4. /KuzHeneATeIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAHUH MeTa0oIu3Ma.

Tumnber oOMena BemiecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (da3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
O dexTuBHOCT (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A Ul KHU3HHU Ha 3emiie. BausHue yciaoBuii
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKe. DTalbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHresza. l'enHernueckas unpopmamms u JHK. Peanumzanums
reHeTH4YeCKol mHpOopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuHTe3 PHK. Tpancnsamus — 6nocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsle ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMbIe BUpycamMu. Bupyc nMMmyHoaeduiuTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpatHas TpaHCKpHUIIUS, peBEpTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupt u cxembl: «Tunel  nutanus», «Metabonmusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xinopormiact», «Porocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuir  kon», «Bupyco»,
«bakrepnoparn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS M MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenue xnetrkn — muro3. Cramgum muto3a. [lpouecchl, mpoucxolsliye Ha pa3HbIX
CTaAUsAX MUTO3a. BUONIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe U MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIEJICHHE HAaJIBOE, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €T0 3HAYCHHE IS
CEJIEKLIHAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiio3. Craguu meio3a. [lporeccel, mpoucxoasmniue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AWlLIeKJIeTKa) — crepmaToreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsaius,
opranoretes. [locramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwutos», «Meio3», «IIpsMoe u Henpsimoe pa3BuTHe», «l'ameTorenes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIETO»,
«Sineknerka miekonuraromero», «KapuoknHe3 B KJIETKax KOpemika JyKa», MarHuTHas
Mo ieb-anrukanus «Jlenenue knetkny, monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHnast pabota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMPENapaTax.



JlaboparopHass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNBOCTH OPTaHNU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButuss reHetuku. Ponbs nuronorum u
SMOPHOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIaJ pOCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TeHEeTUKH (TUOPHUIIOJIIOTUYECKUHM, LHMTOI€HETUYECKUI, MOJIEKYISPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTHM  HACJEAOBaHWS  MPU3HAKOB, ycTaHoBiIeHHble [.  MeHaenem.
Mounoru0puaHoe ckpeluBanue. 3akoH eIMHO-00pa3usi THOpUI0B MepBoro nokosieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mnore3a uwcrtorel ramer. [lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI IUTHOPHUIHOTO CKPEIIMBAaHUA. AHAIM3UPYIOLIEE CKPEIIUBAHUE.
Hcrnionp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HAaCJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYecKrue KapThl.

['eneTtuka nosa. XpoMOCOMHOE OIpEACNICHUE 1oJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs U HacleICTBeHHas. Ponb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 © 1ONOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MpUYHHBI MyTaluidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICICTBEHHOU
n3meHunBocty H. Y. BaBunoga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUM, MOJICKYJISAPHO-
reHetuyeckuid. COBpeMEHHOE OIpeAeNIeHUEe TEeHOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUPOBaHKWE, B TOM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW TMpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue © TeHepaThuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPODUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUYECKUX 3a00JIeBaHU YETTOBEKa.

JdemoHcTpaumnu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro UUTOIN€HETHYECKas OCHOBa», «3aKOH YHCTOThI TaMeET»,
«durunbpunnoe ckpeunmBanuey, «l{uTomornyeckue OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre ajielbHbIX T'€HOBY, «[ €eHeTHuYeCKrue KapThl paCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHetuka mona», «3aKOHOMEPHOCTHU HACIENOBAHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M JKUBOTHBIX», «Bunael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm Kpou», «MyTalnoHHAsS
U3MEHYUBOCTbY.



O6opynoBanue: Monenu-ammuiukanuu «MoHoruOpuaHOEe CKpemuBanue», «HemomHoe
JOMHHHpOBaHHe», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMBI KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3yueHue pe3ylbTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HAa TOTOBBIX MUKPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHanum3 wMyTanmuii y Apo30ribl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas padorta Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMectukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOTrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss M e€ yCrexwu.
M CcKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTHMKEHHS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITambl CO3JaHH
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kiierounas wumxenepusi. KnetouHsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTHUdeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

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

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypceusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATENHHBIA y4acTOK, B TEIUTMYHOE
X03SIUCTBO, TA00OPaTOPHUIO arPOYHUBEPCHUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBosronMoHHAsA OHOJIOTHS.

[Ipennockulku BO3HMKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHU. BiusiHME YBOIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBunerenbcTBa 3BOMIONMM. [lameoHTONOrMyeckue: MoCiIen0BaTEIbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIMCH, Tepexoanble popMbl. bruoreorpadudeckue: cxoacTBo
U paznuure GayH U GIop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U Pa3ivdus SMOPHOHOB pPAa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTMYHBIE, PYAMMEHTapHbIE OpTaHbI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHH3MOB HACIICJCTBEHHOCTH U
OCHOBHBIX MeTabOIMUYECKUX IMyTeH y BCEX OpraHNu3MOB.



OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHME IIPH
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossonronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUU.

JBuxkymue cuibl ((pakToOpbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN MpoIecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTpanus.

EcrectBeHHblif 0TOOp — Hampabistomuil ¢aktop 3Bosmonuud. PopMbl eCcTEeCTBEHHOTIO
otbopa.

[TprcnocoO1eHHOCTh OPraHM3MOB KaK pe3ysbTaT 3Botonuu. IIpumepsl npucnocobnenuit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, IK0JI0rH4ecKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIETHYECKAs, TUBEPreHTHas, KOHBEPIreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aiimsi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuTHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EctectBennbiii  otO0Op», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue MoOpos
JKUBOTHBIX», «ITonmynsumy, «MyTanuoHHas U3MEHUYUBOCTBY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mas aereHepaius», «JIBwkymue cumbsl sBomonun», «Kapra-cxema
mapuipyra mnytemectBus Y. JlapBuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bupoo0pazoBaHue», «IKOJIOTUYECKOE BUI000pa30BaAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HalpaBJICHUs 3BOIIONUNY, 00bEMHAs MOoeNb «CTpoeHHE FOJI0BHOTO MO3Ia MO3BOHOUHBIX.

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTeHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3Butme mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEIa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHayuyHble MpEACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIepMHUsA. XHUMHUYECKas JBOJIONMUS. AOWOTEHHBIN CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBLHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJroniK. HadanbHable 3Tanpl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BoItOLHs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PasButne xu3sHu Ha 3emsie no dpam u nepuogam. Karapxell. Apxelickag U
npoTepo3oiickas dpel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa u €€ nepruobl: TPHACOBbIN, IOPCKUA, MEJTOBOM.



KaiiHo30iickas 3pa u €€ nepro/bl: 1aj1e0reHOBbII, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOIoUUU. OCHOBHBIE CHCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrMs Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoacTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTUYECKOE MTOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIUM U BETBH JBOJIIOIMH YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaepranbckui, Yenoek pasymubii. Haxonku
MCKOIIAeMBIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacrnpocTpaHeHus, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpajoujHas  (9KBaTOpUAIbHAsA), MOHTOJOUJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumer 1 cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas CHCTeMa OpPraHUYeCKOTo Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHre pach».

O6GopynoBanue: wmymsiku  «[IpoucxoxaeHne dyenoBeka» (OIOCTBI  aBCTPAIONMUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabnuia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 NpakTHYeCKUe padoThI:

[TpakTiueckas pabota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTEHHH W )KMBOTHBIX B
KOJUTEKLIUSX .

OKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3elibl JKOJOTHH. MeToAbl DKOJIOTHYECKUX
MCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropel. Kmaccudukamus skogorndeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotrnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOneHust OpraHu3MOB K JCHCTBHIO a0MOTHYECKUX (PakTOpoB. brojorndeckue puTMbl.

buotnueckne  ¢dakTopel. Buumbl OMOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 u ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCATH3M
(KBapTUPaAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIM3M, HEUTpaiIu3M. 3HAYCHHE OWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH MOMmyasinui. OCHOBHBIE TIOKA3aTelIH MOIMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

Tabmuupl n cxemsl: kapra «IIpupoagusie 3061 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PaCTCHUI U3 Pa3HBIX MECT
oOUTaHU».

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

[TpakTrueckas padota Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa H IK0JIOrH4eCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTsl. CBsi3U B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstue 00 skocucreMe U OUOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBl, PpEIYLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTWYECKHE MHPAMHIBL: TPOAYKIMH, YWUCIEHHOCTH, Omomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUUBOCTb, CAMOpErysLus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa Onochepsl.
XKusoe BemectBo U ero gyHkuuu. OcoOeHHOCTH OHocepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepojaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3eminn. AHTPONIOTeHHbIE H3MeHeHus B Onocdepe. ['mobanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

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

Tabmune!l u cxemsl: «llumesslie nenuy», «brUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocraBisitonias ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKOBBINA AP herTy, «DakTOpbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHo3», «BpeguTtenn — BakHEHIIHMX



CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U IKUBOTHBIX,
MPUHAJIeKALME K pa3HbIM 3KOJOTHUECKUM IpyniaM oaHoro Buaa, KpacHasa kaura Poccuiickoit
Deneparyu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUIA U KUBOTHBIX.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 BUOJIOI'NHU
HA BA3OBOM YPOBHE CPEJJHEI'O OBLIEI'O OBbPA30OBAHUSA

Cormacao ®I'OC COQO, ycraHaBIMBarlOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
HAJIMYMEe MOTHMBAIMU K OOyYeHUIO OHOJIOTWH, IIeJICHANpPaBIEHHOE pPAa3BUTHE BHYTPEHHHX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pPa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarolMXCsl PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMsl, HAJIM4YME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUs TpeameTa «buoyiorus» AOCTUTalOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXEHHUsA, OEpeHOr0o  OTHOMICHWS K  KYJIbTYPHOMY  HACICAWI0 W TPAJULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESTENbHOCTH B IPOILIECCE PEeATM3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPABOIOPSAJIKA;

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

CIOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM XKM3HU U OOBSACHSTH €€,

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMUA U COIIMAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHONIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

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

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OPMHPOBAHHOCTh POCCUICKOM IPaXKAaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBOKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMIO M IaMATHUKAM [PUPOJBI,
JnocTHXkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIECTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITYEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUICKOrO Hapo1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO M IMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOI'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOro OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O IIPHUHSTHS LICHHOCTEM CEMEMHOM XU3HU B COOTBETCTBUHU C TPAJAMLIMSIMHU HAPOIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAHKE YMOLIMOHAJILHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

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

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIAronoJay4us:

NOHMMAaHME U peanu3alys 340poBoro u 6e3onacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOI0IeHNe TUTUEHUYECKUX TMPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3Mueckass aKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/10pPOBbIO;

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

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPeOJEHUS aKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
JESTENIBHOCTB;

MHTEpEC K pa3IMyHbIM cepam MpodeccnoHalbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIbTYphl: NPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY’KAIOLIEH CPE/IBL;

0CO3HAHHE TTI00AIBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;



CHOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOrO HKOJOTUYECKOTO MBIILICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLUAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacCTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMpPAKTUKH, OCHOBAaHHOIO HA JMAJOre KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU | TTO3HAHUS MUPA;

MOHMMaHUEe crenuuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHAJILHOTO HAYYHOTO MBILUIEHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroIleM
MUpPE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPHUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJIi COBPEMEHHOM LMBHIIM3ALUU: O0ECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIHMIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTEeH BBIX0J1Aa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHWU B LIEJISAX MOBBIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAJIbHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NOHMMaHHUE CYUIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMs SBJICHUN
OKpPY’KaIOIIEro MUpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeSTeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBHUYATbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUSI ydeOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXTpeMeTHBIE) 00IICHayYHBIE TIOHSATHS, OTPAKAIOIIHNE IIEIIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBJIEHUE, TPOIECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIeoOBaHue, HAaONIONEeHUe, U3MEpEHHe, HKCIEPUMEHT M IPYTuX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUYNBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAILHOW KOMIIETCHIIMH OOYYaroIIuXxcs,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUTUTMHAPHBIE,



MHUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpCAIbHBIC YyUeOHBIC JCWCTBHS B II03HABATEIHHOW U
COLMAIbHOM MTPAaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh U aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIICHHS), PACKphIBATh CMBICT OHOJOTHUYECKHX
MOHSITHIA (BBIIEIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTHMH MTOHSITHSIMH ),

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHITUS JJs OOBsSCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTUBHBIC, JCHYKTHBHBIC, IO aAHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAKXKE MPOTUBOPEYMU Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIOIIUXCS MAaTePUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEJSM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMONHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE ICHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3MYHbIC BUJIBI JCSITCILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHHUS, €TI0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHSTHSIMH M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTEIBbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3MpOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI JUIS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3yidbTaThl, KPUTHUSCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsM, OIIEHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHABHYIO CpPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPAKTUYECKyl0  00JiacTu
KU3HENEATCITLHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE WJEM, IpEAJaraTb OPUTMHAJIBHBIE MOAXOABl U PELICHHS, CTaBUTH
npoOJIeMbl U 33Jauu, IOMyCKaroIue aJlbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMalMM (TEKCTe ydyeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEeparype, OMOJOTHMYECKUX CIIOBApSIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHUJIOB U (opM
IIPEJICTaBIECHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

(GbopMynHupoBaTh 3ampOChl M NPUMEHATh Pa3IM4YHbIE METOJbl INPH IOUCKE U oTOope
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(DOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (GOpMYy NpEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbBIN S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OMOIOTHYECKOH
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHMUECKHUE 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABaHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU |

1) obmenne:

OCYILECTBIIATh KOMMYHHKAIIUK BO Bcex cepax >KM3HU, aKTUBHO Y4acTBOBAaThb B JHAJOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoi TeMbl (YMEHHUE 33a/JaBaTh BOIPOCHI, BBICKA3bIBaTh
CYXKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUlaracMod 3aJadud, YYHUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHANIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBa OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CcMr4aTb KOH(QIMKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHupOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHUMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHn OMONIOTnYecKoi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPHU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4eHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCcTHHKA KOMaHbl B OOLIUHN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIIATh ITO3UTHBHOE CTPATETMUECKOE IIOBEACHHWE B PAa3JIUYHBIX CHUTYalMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OnJiaieHHe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

1) camoopranu3anms:



UCITOJIb30BaTh OHOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pElICHHs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAX II0 OTHOLIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIBbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOcOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JIACTSIX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHOM pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPH aHAIM3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAJINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpamMmmbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPHpPETAllMd W MPeoO0pa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NMPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B pEAJbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHBIE Pe3yNIbTaThl IPEICTaBICHBI M0 roJaM 00yUeHHS.

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

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHHE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BEIeCTB M  MpEeBpalleHHue DHEPruu), TOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHUe u3jiaraTb OHOJOIMYECKHE TEOpuu (KJIETOYHAs, XPOMOCOMHAas, MyTalllOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHoU Ouonorunm), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 eHTpax MHOT00Opa3us U MPOUCXOXKICHUS KyIbTypHbIX pacTenuid H. H.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;



yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus ¢ MpOBEACHHE OHOJIOrHYEeCKOro
AKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX Ppe3ylbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX HOHSTHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOLIECCOB: OOMEHA BELIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHuYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS I OOBSCHEHHS OMOJIOTHYECKUX IMPOIECCOB U
SIBIICHUH, NIl IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYXKaloIIed MNPUPOAHON Cpele, MOHMMaHue HEOOXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIETNIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUHOTO CKpPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M WHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(}OpMaNNK, HAyYHO-TIONMYISPHBIE MaTepHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE cOOOIeHus, o00o001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ W POJM OMOJOTUM B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouomnoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHH KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHE CHIbI ((aKTOpPbI) SBOJIOLUHU, MPUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrM4eckue (HaKToOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHU MUTaHHs, YKOJIOrHYecKas upaMuia, buoreoneHnos, ouocepa;

yMEHHME Hu3araTh Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. JlapsuHna,
CHUHTETHYECKasi TEOPUs IBOJIOIUH ), 3aKOHBI 1 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHBIX HampaBieHuid u myrei ssomronuu A. H. Ceseproa, ydyeHus o
6uocdepe B. U. Bepnasickoro), onpenensiTb rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs M MpOBeIEeHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YNIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTeOlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS DKOJIOTHYECKUX (DaKTOPOB Ha



OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHbBIX U3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LUKIOB B
ounocdepe;

YMEHUE NPUMEHSATh MOJIy4YeHHbIEC 3HAHUA U1 OOBSCHEHHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O IOBEACHMSI B OKpY)KAIOIIEH IPUPOAHOM Cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[EeNU MUTaAHUSA);

YMEHHUE BBIOJHATH JIAOOPAaTOPHbIE U IPaKTUYEeCKHe paboThl, cOoOM0NaTh NMpaBwia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBAaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HMH(pOpMalKU, HAay4yHO-IIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJILHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOIIEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0 M3 HECKOJIBKUX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHue pa3aesioB H TEM HdpoBLIe
Ne i/ NporpaMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT eJ)ILHH e
padoThbI padoTsI pecype
Bubmunorexa IIOK
buonorus kak Hayka 2 0.5 https://m.edsg).ru/7f41c292
JKuBbl€ CUCTEMBI U MX OpraHu3anus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
JKuzHenesaTenbHOCTb KJIETKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
PasmHOXkeHNe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bu6nmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE 1 UBMEHUNBOCTD 8 15 bu6mmoteka IIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepsHOe Bpems 1 bubmorexa OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM ndpoBbie
Ne i/l OpOrpaMMbE pasi Beero Kontposbusbie  IIpakTuuyeckue glé p?:f oBAT e.?n)m,l e
padoThI padoThI pecypebi
bubnuoreka IIOK
1 JsomonpEoRHas GHonoras 9 1 https://m.edsﬁ).ru/7f4lcc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 bubmumoreka [IOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromias cpeaa 5 1 EH6JI_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 Bronmozexa LIOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHoe Bpemst 2 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOTPAMME
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