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MHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO0 OHMOJOTMHM TEOPETUYECKYIO OCHOBY JJISi ONpPENEIICHUS
MOAXO0JI0B K (OPMUPOBAHUIO coJepkaHusi yueOHoro mnpeamera «buosorus» cocraBuiu:
koHrentyanbHbeie nojoxeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTU IIEJIEH, COIEp>KaHMUs,
pe3ynbTaToB 00yueHUus: U TpeOOBaHMI K YPOBHIO NOJTOTOBKH BBIITYCKHUKOB, MOJIOXEHHUS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEpU3YIOUINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero obpazoBanust B Poccuiickoit degepannn, a TakKe MOJIOKESHUS O crieupuKe OMOJIOTUH,
€€ 3HaueHHH B NO3HAHUU >KUBOU Opupoasl H obecreueHnn CYIICCTBOBaHUA YCIOBCUYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPENIEIeHbl OCHOBHbIE (YHKIIMHM MPOrPaMMBI
1o OMOJIOTHUH U €€ CTPYKTYpA.

[Tporpamma mo Guosiorun Aa€T MpecTaBIeHUE O MENsAX, 00 00IIeH cTpaTeruu 00y4YeHus,
BOCIIMTAHUS W Pa3BUTUs OOYyYarOIIMXCsS CpencTBaMu ydyeOHOro mpeamera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJICPKAHHUE, €r0 CTPYKTYPY, pPachpeleiieHHe I10
pasgenaM M TeMaM, PEKOMEHAYeMYIO MOCIeIOBATeIbHOCTh M3YYEHHUS y4eOHOTO Mmarepualia C
YUETOM MEXIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO IMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONuXCsl.

B mporpamme 1o OuOJIOTMH TaKKe YUUTHIBAIOTCS TpeOOBaHUA K IJIAHHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yibTaTaM oOydeHus B (GOpMHUpPOBAHUHU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX IEHCTBUN 00yJaroIMXCs M0
OCBOECHHIO COJIePKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme mo 6uosiorum (10—11 kmaccel, 6a30BbIl ypOBEHb) peain30BaH MPHUHIIUI
MIPEEeMCTBEHHOCTH B H3y4eHUH Ouosoruu, Omarogaps yemMy B HeW mpocMaTpuBaeTcs
HaIMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSA, I[IEHHOCTHBIX OpPUEHTAIMH  JHYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 37J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKaromen
npupoaHoit cpexne. llosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTMYECKUX TEOpHUH, a TaKkKe
3HAHUI O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PAaHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAHWI B IOBCEIHEBHOM XKU3HU AJISl PEIICHUS MPUKIAIHBIX 33/1a4, B TOM YHCIE: TPOQUIaKTUKA
HACJEICTBEHHBIX  3a00JIEBaHUN  4YeNOBEKa, MEIUKO-TEeHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS DKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEeH MPUPOIHON cpene,
aHalM3a BIMSHUS XO3SIMCTBEHHOM JEATENBHOCTH YEJIOBEKA HAa COCTOSHHE NPHUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HaAMpaBIEHHOCTH Y4eOHOTO
npenMera «bHoNOTHs MPOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIEUeHHs YCIOBUM TSl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 33]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaaraet
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSIM JHHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHe cpemHero oOmero oOpa3oBaHUs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (popMupoBaHUE Yy OOy4alOMIMXCA NPEACTABICHUH O HAay4YHOW KapTHHE MUDA,
pacuupsieT 1 0000IIaeT 3HaHK O )KMBOW MPUpPOJe, €€ OTIMYUTEIBHBIX MIPU3HAKaX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUUH, CO3MaET YCIOBHSA . TO3HAHHMS 3aKOHOB >KMBOM IPHPOIBL,
¢dopmupoBanus (YHKIIHOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M Oe30macHOro odpasa
KHU3HH, SKOJIOTHYECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIEC U YETIOBEKY.

Bonpmoe 3HaueHwe OWONOTHS HWMEET TaKKe Uil PEIICHUS BOCIHUTATEIBHBIX U
Pa3BUBAIONINX 33]a4 CPEAHEro o01iero oopazoBanusi, coruanu3anuu odydarmuxcs. M3ydenne
ouosorun obOecrnieunBaeT yCIOBUS Ui (dbopmupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIIOCOOCTBYET
WHTETPAlUN OWOJIOTUYECKUX 3HAHWUU C TIPEICTABICHUSIMH W3 JIPYTUX YUEOHBIX MPEIMETOB, B
9aCTHOCTH, PU3UKHU, XUMHH U Teorpadun. HazBaHHbBIE TIOJI0KEHNUS O MpeTHa3HAYeHUH Y9eOHOTO
npeamera  «bHONOTHS» COCTAaBWIIM OCHOBY JUIS OIPENENICHUS TIOAXO0J0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B TPOTPaMMe 10 OHOJIOTHH.

OT60p comepxanusi yueoHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3UIUH KYJIbTYpPOCOOOPA3HOTO T0JIX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYarOIIHecs JOKHBI
OCBOWTH 3HAHUS U YMEHHMsI, 3HaUMMbIe JUIs (JOPMUPOBAHUS OOIIEH KyIbTYPHI, ONpENEsIONIe
aJICKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKPYXKAIOMIEH MPHUPOJHON cpejie, BOCTPEOOBAHHBIC B
MMOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUH
3aHMMAIOT JJIEMEHTBI  COJICP)KAHMS, KOTOpPBIE CIy)KaT OCHOBOH Juisi  (pOpMHUpPOBAHUS
MPEJICTABJICHAA O COBPEMCHHOH ©CTECTBEHHO-HAyYHOW KapTHHE MHpa W I[EHHOCTHBIX
OPHEHTALMIX TUIHOCTH, CITIOCOOCTBYIONINX TYMaHU3aI[UU OMOJIOTHYECKOTO 00pa30BaHUsI.

CrpykTypupoBaHHE coOJiep>KaHusl y4eOHOro MaTepuana B MPOrpaMMe IO OHOJIOTHUU
OCYILIECTBJICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW MpUPOAbI, O €€ YPOBHEBOW OpraHu3alMd W 3BOJIOUHMH. B COOTBETCTBMH C 3THM B
CTPYKType yueOHOTo npeamera «bHuoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUH:
«buonorus kak Hayka. MeTo/pl HAy4HOTO MO3HaHUs», «KieTka kak Ouojiornyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucremMa U MHOrooopasue opraHM4eckoro Mupay,
«OBOJIIOLIUS KUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTU.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra v NpUoOpeTeHHe YMEHUN KCIOJIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEIICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

HOCTI/I)KGHI/IG eI H3Yy4YCHUA yqe6H0r0 npeamMeTa «buonorus» Ha 0a30BOM YPOBHE
obecreynBaeTcs peuIeHUEM CIICAYIOIUX 3a4a4:

OCBOCHHUC O6y‘IaIOIJ_II/IMI/ICH CHCTEMbl 3HAHMH O OHOJIOTHMYECKUX TCOpUAX, YUYCHHUAX,
3daKOHax, 3aKOHOMCPHOCTAX, T'HMIIOTEC3aX, NpaBUJIaX, CIYyXalluX OCHOBOH s q)OpMI/IpOBaHI/ISI
Hpe,[[CTaBJ'ICHI/Iﬁ 0 eCTeCTBeHHO'Hay‘IHOﬁ KapTUHEC MHp4A, O MCETOJAaX HAYYHOI'O IIO3HAHMHA,
CTPOCHHH, MHOF006pa3I/II/I U OCOOCHHOCTSX >XUBBIX CHCTEM pa3HOTO YPOBHA OpraHu3anuu,
BbIJAOMIUXCA OTKPBITUAX U COBPEMCHHBIX HUCCIICAOBAHUAX B 6I/IOJIOFI/II/I;

q)OpMI/IpOBaHI/IC y 06yqaroumxc>1 MMO3HABATCIIbHBIX, WHTCIUICKTYAJIbHBIX U TBOPYCCKHUX
CIIOCOOHOCTEH B nmponecce aHajini3a NAHHBIX O ITYTAX Pa3BUTUSA B Ouooruu HAY4YHBIX B3IJIA0B,
UAeH U MOAX0I0B K N3YYCHHIO KUBBIX CUCTCM PA3HOI'0 YPOBHA OpraHu3aliuu;



CTaHOBJIEHUE Yy OOydYarommxcsi oOmel KyIbTypbl, (YHKIHOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHSATH U OLIEHUBATH SIBJICHUSI OKPYXAIOLIEr0 MUpA >KUBOW MPUPOIBI HA
OCHOBAHWH 3HAHUU U OMBITA, TIOJYICHHBIX IPU U3yYCHUH OUOJIOTHH;

(dbopMupoBaHHe y OOyYarOMIMXCS YMEHUN HIUTFOCTPUPOBATH 3HAYCHHE OHMOIOTHYECKUX
3HAaHUM B NPAKTHUYECKOM MAEATEIbHOCTH YEJOBEKA, PAa3BUTHUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCITUTaHHE YOCKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM J>KHBOW IPHPOJIBI,
HE00X0IMMOCTH OEPEKHOTO OTHONICHHS K HEW, COOIOJICHUS STHYCCKUX HOPM TIPU MPOBEICHUN

OMOJIOTHYECKUX MCCIIEI0BAHMIA;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUISl TOBBILIEHUS YPOBHS SKOJIOTMUECKOMN
KYJIbTYpBbI, 17151 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEIHEBHOM KU3HU Ul OLEHKU
MIOCIIE/ICTBUI CBOEH MAEATENBHOCTH TI0 OTHONICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(PHUIaKTHKY 3a00I€BaHU.

B cucteme cpeanero ob6mero oobpazoBanust «bruonorusy, nzydaemasi Ha 6a30BOM YpOBHE,
SIBIAETCA 00g3aTeIbHBIM y‘—Ie6HBIM npeaMeToM, BXOAAINIMM B COCTaB Hpe}IMeTHOﬁ oOnactu

((ECTeCTBeHHO-HaYLIHBIe MpEAMETBD).

Jlnst u3ydeHus: OMooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHUs OTBOJIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B HeeI0).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.
buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTrUMHU
€CTECTBEHHBIMU HayKamu, Quiocodueit, 3THUKOH, 3CTeTUKOM M mpaBoM. Ponbp Ouonoruu B

(dhopMHUpPOBaHUH COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK.

MeToasl ITO3HAHUS KUBOM MpUpO bl (Ha6J'IIOJICHI/Ie, OKCIICPUMCHT, OITUCAHUC, U3SMEPCHUC,
KHaCCH(bHKaHHH, MOJCIINPOBAHUC, CTATUCTUYCCKAA 06pa60TKa ,Z[aHHBIX).

JdeMoHncTpanum:
Hoptperst: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

TaOauIbl U CXEMBL: «MeToabl NO3HAHUS )KUBOK IpUupoaAbD».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[Ipaktuyeckas pabota Ne 1. «Mcnonp3oBaHHME pPA3IUYHBIX METOJOB MPH H3YyYCHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI H X OPraHU3aIUsA.

XKuseie cucremsl (OnocHcTEMBI) Kak MpeAMET HM3ydeHHs Owmoinoruu. OTIHYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwmocucTeM M WX pa3HOOOpa3ue. YPOBHU OpraHu3alMid OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIN,  MOMYJISIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuiel 1 cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHM OpraHU3alUd >KUBOMN
MIPUPOIBI».

O6opynoBanue: moaens Moiekyasr JJHK.

Tema 3. XuMH4ecKHil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUI COCTaB KJIETKU. XUMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHTHI,
MHKpPO3JIeMEHThI. Bo/ia 1 MUHEpanbHbIC BEIIECTBA.

OyHKIME BOJBI M MHUHEPAJIBHBIX BEIIECTB B KiIeTke. [lojiepkaHne OCMOTHYECKOTO
OataHca.

Benku. CocTaB u cTpoeHHe OeJTKOB. AMHHOKHCIIOTH — MOHOMEpPHBI OelIkoB. HezameHnMbIe
U 3aMCHHMBIC aMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBI OEIKOBOM
MOJICKYJIbl (TICpBUYHAS, BTOPHYHAS, TPETUYHAs W YCTBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

®epMeHThl — OHonorudeckue kKaranuzaTopsl. CTpoeHue (epMeHTa: aKTUBHBIN LEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYraeBonpl: MOHOcaxapuabl (IJIOKO3a, pubo3a U J1e30KCUpub03a), Jucaxapubl
(caxapo3a, JakTo3a) W MoOJUcaxapuabl (Kpaxmas, TJHMKOIeH, Iejultojiosa). buonormueckue
(GYHKLIUU YTIIEBOJIOB.

Jlunuapl: Tpurnuuepuasl, Qocomunuapl, crepounsl. ['mapodmibHO-rHAPO(GOOHBIE
cBoiicTBa. buonornueckue Qpynxnuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JMIUAOB KaK
HCTOYHHUKOB SHEPTUH.



Hyxneunossie kucnorel: IHK u PHK. Hykieotnibl — MOHOMEPBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumu PHK. Bugsr PHK. AT®: crpoenune u

byHKIMH.

[Muronorusa — Hayka o kierke. Knerounas teopus — npuMep B3aUMOJCHCTBHS HUIEH U
(axTOB B HAYYHOM TO3HAHUH. METO/IbI U3YUSHHS KICTKH.

Knetka kak nenoctHas xuBas cucreMa. O0Iye Npu3Haky KJIETOK: 3aMKHYTasi HapyXHas
MemOpana, mosekynbl JJHK kak renHeTrueckuii armapar, CucTeMa CHHTe3a Oenka.

Tunel KJIETOK: »yKapuOoTHYeCKass W IpokapuoTrnueckas. (OcoOEHHOCTH CTpOEHUs
MpoKapuoTHIecKoi kieTku. Kietounas crenka Oaktepuii. CTpoeHUE SyKapUOTHUECKOW KIIETKHU.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX (YHKIHH.
[Inasmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u €€ opraHoubl.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxu, nu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IacTUibl. IlpomcxoxaeHre MHUTOXOHIAPUN M IIACTUI.
Buner nnactua. HememOpanHble opraHouibl KJIETKH: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUUKH, KIyTHUKU. DyHKIIMU OpraHou 0B KJIeTKU. BritoueHus.

SAnpo — peryasTopHbli eHTp kieTku. CTpoeHue sapa: sijaepHas 000104Ka, KapuoIuiazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.
JdemoHncTpaumnu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos, k. YorcoH,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Zlnar[zaMMH: «Pacnpez[eneHI/Ie XHUMHYECKUX DJIEMEHTOB B  HEKHBOM IIpUPOACH,
«PacnpeneJIeHI/Ie XUMHWYECKUX JIEMEHTOB B JKHBOMU IIpUPOACH>.

Tabmuuel u cxemsl: «Ileproguueckas Tabiuna XMMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunres Oenkay, «CTpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxnennossie kucnotsl. [IHK», «Ctpoenue monekynsl AT®», «CTtpoeHue 3yKapuoTHYECKON
KIeTkn», «CTpoeHue MXUBOTHOH KIeTkw», «CTpoeHHe pacTUTEIbHON KieTkn», «CTpoeHue
IIPOKAPUOTHUECKON KIETKI», «CTpOCHHUE si/ipa KIETKI», « Y TIEBOIb, «JIMIUIbD».

O6opynoBaHue: CBETOBOI MHUKPOCKOI, 000pyAOBaHUE [UId MPOBEACHUS HAOIIOACHU,
M3MEpEeHUH, IKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabora Ne 1. «M3ydyeHHne KaTalUTUYECKOW AKTUBHOCTH (PEepMEHTOB (HA
MpUMeEpPe aMUIIa3bl WIH KaTaaasbl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHue CTpOEHHs KJIETOK PpAacTeHHH, XUBOTHBIX MU
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.



Tema 4. /KuzHeaeaTeJLHOCTh KJICTKH.

OO6meHn BemiecTB, WJIM MeTa0oaU3M. AccuMwiinus (TUlacTU4eCKUid OOMEH) U
JTUCCUMIISALUS (PHEPreTHUSCKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonu3ma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUH B TOHUMAHUU METa00IM3Ma.

Tunber oOMeHa BemecTB: aBTOTpO(dHBIN U rerepoTpodHblii. Pons depmenTOoB B 00MeHe
BEIIECTB U MPEBPAIICHNHU SHEPTHH B KIIETKE.

®otocunre3. CBeroBas u TemMHOBass (a3pl ¢otocuHTe3a. Peakumu ¢oTocuHTE3A.
DddexTuBHOCTH (hOoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HU Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHI.

XeMocHuHTe3. XEeMOCHHTE3UPYIoIKne OakTepuu. 3HAUCHHUE XEMOCHUHTE3a JIA KU3HH Ha
3emute.

DHepreTuyeckuidi OoOMEH B KJIETKe. PaciieruieHne  BEIIeCTB, BBIJICICHUE |
aKKyMyJUPOBaHHME SHEPTUHU B KJIETKE. DTarbl S3HepreTnyeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucimoposHoe oxuciaeHwe, WM KJIE€TOYHOEe JbixaHue. OKHUCIUTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTh SIHEPTETHIECKOTO OOMEHa.

Peaknmun wmatpuunoro cuHTe3a. ['enermueckas wHpopmamus u JIHK. Peanuzanms
reHeTHYeCKONW MH(pOpMaIuu B KJIETKE. [ €eHETHYeCKHi KOJ M €ro CBOWCTBA. TpPaHCKPUIILIHS —
MatpuuHbiii cuHTe3 PHK. Tpancnsauus — GuocunTe3 Genka. Drambl TpaHcasnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3e OerKa.

Heknerounsie ¢opmbl ku3Hu — Bupychl. HWcropus otkpeiTus Bupyco (/.
N. NBanoBckuii). OCOOEHHOCTH CTPOCHHMS W JKH3HEHHOTO IIMKJIa BHPYCOB. bakTtepuodarm.
Bonesnu pacrenuil, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHonedunmrta
yenoeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHast TpaHCKpHUIIIKS, peBepTasa M HHTETpasa.
[IpodunakTrka pacnpocTpaHEHUsI BUPYCHBIX 3a00JI€BaHHIA.

JdemMoHcTpanum:
Ioptpetsl: H. K. Koasios, . . UBanosckuii, K. A. Tumupsses.

TaGmuuel  u  cxembl: «Tunsl  nutanusy,  «Meraboausmy,  «MHUTOXOHAPUS,
«OHepreTueckuii oomen», «Xmopomiaact», «Porocunres», «Ctpoenne HK», «Ctpoenue u
¢byHKIMOHMpOBaHUWE TeHa», «CuHTe3 Oenka», «[eHetnyeckuid  kom», «Bupycen,
«bakrepuogarn», «Ctpoenume u ku3HeHHbIH 1ukn Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: mojenu-anmiaukanuu «Yaoenune ITHK u Tpanckpumnuusy, «buocunres
6enka», «CTpoeHue KIeTku», Mmoaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.



Knerounblii muki, uiaM >KM3HEHHBIM mHKI kieTku. MHTepdaza um mwuro3. Ilpoueccsl,
npoTekaromue B uHTEepdasze. Perumkanus — peakuus marpuanoro cunreza JJHK. Crpoenue
XpoOMOCOM. XPOMOCOMHBI HaOOp — KapuOTHUIl. J[UTUIOMAHBIA W TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomaruabl. Lluronornyeckue OCHOBBI Pa3MHOXKEHHSI M WHAWBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Craguum murtosa. [Iporieccel, mpoucxonsiyue Ha pasHBIX
cTagusIX MUTO3a. brosorndyeckuii CMBICII MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@opMbl  Pa3MHOXKEHUS OpraHM3MOB: Oecrosioe M 1onoBoe. Buuel  Oecrnonoro
Pa3sMHOXKEHHMS: JEJICHHE HaJBOE€, NOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHMPOBAaHME OPraHU3MOB, €ro 3HaueHue Jyis
CEIIEKIUH.

ITonoBoe Pa3MHOKCHHE, €0 OTIINYUA OT OecroJioro.

Meiio3. Cragumn Mmeiio3a. IIponeccel, npoucxoasimue Ha craausx menosa. [loBeneHue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornuecknii CMbICT M 3HAUEHUE MEH03a.

l'amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10J0BbBIE Kene3bl:
CEMEHHHUKHU M sSUYHUKHU. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CnepMaTo30uj,
SIMIEKIIETKa) — crmepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKICTOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl AMOPHOHAIBFHOTO PAa3BUTHS Y ITO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHWE, TacTpyJIsIus,
opranoreHe3. [locTamMOproHanbHOE pa3BUTHE. THITBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIC
BBI3bIBATH BPOXKIEHHBIC YPOJICTBA.

Poct Pa3sBUTHEC paCTeHHﬁ. Onrorenes HOBCTKOBOI'O pacTCHUA: CTPOCHUEC CEMECHHU, CTauU
Pa3BUTHUS.

JdemMoHcTpanum:

Tabauiel u cxembl: «@OpMbI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOWHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHUE pacTeHu», «JlemeHne KIeTKu
OakTepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIIETOUYHBIM LMK,
«Perumukanusa JTHK», «Muto3z», «Meiio3», «llpsimoe u Henpsimoe pa3zButue», «l'amerorenes y
MJICKOIUTAIOIINX U YeIOBeKay», «OCHOBHBIC CTaJUN OHTOTCHE3a.

O6ODVI[OBaHI/IeI MHKPOCKOII, MHUKpOIIpCHIapaTbl ((CHepMaTO3OI/II[BI MIJICKOIIUTAIOLICT O,
«linekneTka MIJICKOITUTAIOIICTO), ((KapI/IOKI/IHCS B KJIICTKAaX KOPCIIKa JyKa», Mar"HuTHas
MOJCIIb-allllJINKaI s «HGHCHI/IC KJICTKHN», MOJCJIb I[HK, MOACIb MeTaq)a3HOI>'I XpOMOCOMBEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «HabmroaeHre MUTO3a B KJIIETKaX KOHYHMKA KOpEIIka Jyka Ha
TOTOBBIX MUKpOIIpemapaTaxy.



JlaboparopHass pabora Ne 4. «/3ydeHuWe CTPOCHHSI TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOITpernaparax.

Tema 6. HacaeacTBeHHOCTh M H3MEHYHBOCTDH OpraHu3smMosB.

[Ipenmer w 3amaum reHetukd. Mcropust pa3BuTus TeHETUKU. Ponp muTONIOTMU H
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETUYECKUN, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TOHATH. [ eHeTHYecKasi CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTM  HAclelOBaHWs  MPU3HAKOB,  ycTaHOBJIEHHble [. Menaenem.
MonoruOpuaHOe CKpelBaHue. 3aKOoH eAMHO00pa3us THOPUIOB MepBoro nokosieHus. [Ipasuso
JTOMUHUPOBAHUS. 3aKOH paclierieHus npu3HakoB. [mmnore3a umcrtoTel ramer. [lomHoe u
HEMOJIHOE IOMUHUPOBaHHUE.

JurubpugHoe cKpelmuBaHHe. 3aKOH HE3aBUCMMOTO  HACIEIOBaHUS  IPU3HAKOB.
[uToreneTnyeckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOUIee CKpElIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETIeHHs T€HOTUIIA OCOOH.

CuemieHHOE HaclieoBaHWe Tpu3HakoB. Pabora T. Moprana mo CHETUICHHOMY
HacJe0BaHUIO TeHOB. HapyllieHne crerieHnsi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOoMOCOMHas TeOpHUs HACIIECTBEHHOCTHU. | 'eHeTnueckrue KapThl.

I'enernka nona. XpoMOCOMHOE OMNpeNeIeHHE T0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
l'omorametHsle U reTeporameTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CHEIUIEHHBIX C
IOJIOM.

H3menunBocTh. Buapl H3MEHUYMBOCTH: HEHACIEACTBEHHAsT M HacleACTBeHHas. Poib
Cpenbl B HEHACJICACTBEHHOM  M3MEHUMBOCTH.  XapaKTePUCTHKA  MOAM(PUKAIMOHHON
W3MEHYMBOCTH. BapuwanmoHHBIH psAJ W BapHalMOHHAs KpuBas. Hopma peaknuu mnpu3Haka.
KomnuecTBeHHbIE ©  KadyeCTBEHHBbIE TNPU3HAKK HM WX HopMma peaknuu. CBoicTBa
MOTU(DUKAITMOHHOW U3MEHYMBOCTH.

HacnencTBeHnHas, UM reHOTUIHNYECKAs, H3MEHYMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTbD.
Meiio3 u MO0NOBOM mpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MeHUnBOCTh. Kiaccudukanus myranuili: reHHbIE, XpOMOCOMHBIE, T'e€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsie ¢akTopbl. 3aKOH TOMOJIOTHYECKHX PSI0B B HACIIEJICTBEHHOU
n3MeHuuBocTu H. M. BaBunosa.

BHesmepHaH HaCJICACTBECHHOCTb U U3BMCHYHUBOCTD.

I'enetnka dYeaoBeKa. KapI/IOTI/IH yejoBeka. OCHOBHBIC MCTOJAbl TCHCTUKH YCJIOBCKA:
FeHeaHOFquCKHﬁ, 6J'II/13HCI_IOBBII71, HHTOTCHCTH‘-ICCKHﬁ, 6I/IOXI/IMI/I‘{CCKI/II\/'I, MOJICKYJIAPHO-
T€HETUYECKHI. COBpeMCHHOC ONpCACIICHUEC TI'CHOTHUIIA: IIOJIHOTCHOMHOC CCKBCHUPOBAHUC,
TCHOTUIIMPOBAHUC, B TOM YHUCIIC C IMOMOIIBIO HHP-aHaJ'II/ISa. HacnencTteeHHsie 3a00JIeBaHUS
YCJIO0BCKaA: T'CHHBIC 60J'ICSHI/I, 0oJ1e3HU C HacCII€ACTBEHHOM npeaApacnoJIOKCHHOCTBIO,
XpOMOCOMHBIC oone3nn. ComaTUyecKue U T'CHCPATUBHBIC MYTaIllUH. CTBOIIOBBIC KIICTKH.



[TpuHIMTOBI 30POBOTO 00pa3a MKU3HHU, TUATHOCTUKH, MPO(PUIAKTUKH U JICYEHUS TEHETUYECKUX
Oone3neldl. MenuKO-TeHEeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUEHHUE MEAMLMHCKOW TEeHETUKU B
MPEJOTBPAILICHUH U JICYEHUH I'CHETUYECKUX 3a00JIeBaHUI YelOBeKa.

JdemoHncTpaumuu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. Bapuios.

Tabmuuer u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IIUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro IUTOI€HETUYEeCKass OCHOBa», «3aKOH YHUCTOTbI TrameTy,
<<I[I/IFI/I6PI/I}IHOC CKpCHIMBAHUCY, «HI/ITOJ'IOFI/ILIGCKI/IG OCHOBBI Z[I/IFI/I6pI/I}1HOFO CKpCUIMBaHUA»,
«Meiios», «B3auMoaeicTBre auIeNbHBIX T€HOBY, «['€HeTHYeCKne KapThl paCTEHUH, KUBOTHBIX
u yenoBeka», «l'eHeTuka mnosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEMJICHHOTO C IOJIOM»,
<<KapI/IOTI/IHBI YeJIOBEKa M JKHUBOTHBIX), ((BI/II[I)I U3MCHYNBOCTHY, ((MOI[I/Iq)I/IKaHI/IOHHaSI
U3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMOHHas
U3MCEHYUBOCTH».

O6opynoBanue: MoJenu-aniuiukanun  «MoHorubpuaHoe ckpemuBanue», «Hemnonnoe
NOMHHHpOBaHHe», «urulOpunnoe ckpemmBaHue», «llepexkpéct Xpomocom», MUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repbapuit
«I"opox MOCEBHOM».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «M3ydeHnne pe3yapTaToOB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEUIMBaHUS y APO30(HIIBI Ha TOTOBBIX MUKPOTIpEapaTax.

JlabopaTtopnas padota Ne 6. «3ydenne MmoaupuKaMOHHONW N3MEHYMBOCTH, TIOCTPOCHHUE
BapHAIMOHHOTO Psijia ¥ BAPHALIMOHHOUN KPUBOW.

JlaGopatopHas pabora Ne7. «AHaimM3 wMyranmmid y Apo3ouibl Ha TOTOBBIX
MUKpOTMpernaparax».

HpaKTI/I‘IeCKaﬂ pa60Ta Ne 2. «CocraBneHue U aHAIN3 POOOCIOBHBIX YCTIOBECKA».

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak Hayka U Ipolecc. 3apoXkICHHUE CENEKUUU U JoMecTukanus. Yuenue H.
W. BaBwiioBa 0 LIEHTpax MPOUCXOXKIACHUS M MHOTooOpasusi KyJlbTypHBIX pacTeHuil. LleHTps
MIPOUCXOKICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpoJa, IITaMM.

CoBpeMeHHbIE METO/bI CeNIeKIMU. MaccoBbIM U MHIUBUAYATIbHBI OTOOPBI B CENEKIUH
pacteHuil u *kMBOTHBIX. OlLieHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpeluBaHUe — HHOPHIUHT.
Uucras smHUA. CKpelMBaHuWE YHUCTBIX JHMHUH. [erepo3uc, wunum rubpuaHas cuia.
HepoactBenHoe ckpemmBanue — ayrOpuaur. OtnanéHHas ruOpuauzanuss U e€ yCIexH.
HckyccTBEeHHBI MyTareHe3 M TOJY4YEHHE IOJIUILIONI0B. JIOCTM)KEHMs CENEKLUU PacTeHUH,
AKHUBOTHBIX U MUKPOOPTaHU3MOB.



buortexHonorust kak oTpacib HpPOU3BOACTBA. ['€HHas HH)KEHEpUs. OTalbl CO3/aHus
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpOoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHWE M 3THYeckue mpobmembl. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMOHCTpaIuu:

[oprpetsr: H. U. BaBuiios, M. B. Muuypus, I'. /I. Kapneuenko, M. ®@. NBaHoB.

Tabmuubel 1 cxeMmbl: kKapTa «LleHTpHl TPOMCXOXKAEHUS W MHOTOO0Opa3vs KYJIbTYPHBIX
pactenuit», «[lopoapl nomMamHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHul», «OTaanéHHas
rubpunmzamus», «Pabotrel akagemuka M. @. MBanoBay, «llomummonausy», «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOMY.

O60opynoBaHue: MyJISKU IIJI0JI0OB M KOPHEIIONOB AUKUX (DOPM M KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H MpaKTHYeCcKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTUKEHHS CEJIEKIIMU PACTeHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCIBITATEIbHBIH YYacCTOK, B TEIUIMYHOE
X034HCTBO, J1TA00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJIONOHHAS OMOJIOTHA.

Hpe,[[HOCLIJ'IKI/I BO3HHMKHOBCHUA 3BOJIIOLII/IOHHOI>'I TCOPHH. 9BOJ'IIOI_[I/IOHH21$[ TCOPpHUA U eé
MecTo B Onosoruu. Biausaue SBOJIFOIIMOHHOU TCOPHUU HA PA3BUTHUC OHOJIOTHH U APYrux Hayk.

CBunerenbctBa HBoyoNuU. [laneoHTonornueckue: MOCIEAOBATEILHOCTh TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMUECKOH JIeTONUCH, Tiepexoanbie ¢popMmel. buoreorpadudeckue: cxoacTBO
U paznuuue GayH u Grop MaTEPUKOB U OCTPOBOB.

3M6pI/IOJ'IOFI/ILIeCKI/ICI CXO0ACTBa W pasinvus 3M6pI/IOHOB Pa3HbIX BHUJAOB ITO3BOHOYHBIX.
CpaBHI/ITeJ'ILHO'aHaTOMI/I‘leCKI/IeZ TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAHUMCHTAPHBIC OPTaHbI,
aTaBHU3MBbI. MOJ'ICKy.]'ISIpHO'6I/IOXI/IMI/I‘{eCKI/IeZ CXO0ACTBO MCXAHHU3MOB HACJICACTBCHHOCTHU U
OCHOBHBIX METa00JIUYCCKUX HYTeﬁ Y BCEX OpraHU3MOB.

OBomonmonnas teopust Y. [lapeuna. IIpearnochbulku BO3HUKHOBEHHS JapBUHU3MA.
JIBYOKYIIIE CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TpU
OTPaHUYCHHOCTH PECYPCOB, HEOMpEICIEHHAass HM3MEHUMBOCTh, OOpb0a 3a CyIIECTBOBAaHWE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.
Muxkposomtorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBwxymiie cuibl ((haKToOphl) SBOIOLMU BHJIOB B MpHpoje. MyTanuoHHBIN Mporece U
KOMOWHATHBHAs W3MEHUYUBOCTh. [lomynsiuoHHble BOJHBI W Japeld reHoB. M3omsuus wu
MHTpanus.

EcrecTBennslii or60p — HampaBistomuid (akrtop 3Boitorun. DopMBl €CTECTBEHHOTO
otbopa.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Bojtouuu.  I[Ipumepst
MpUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(}o3bl U U0 TALUH.

Bun u Bumoo6GpaszoBanue. Kputepuum Buga. OcHOBHblE (QOpPMBI BHJI000pa30BAHMUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossosmtorusi. @opMbl 3BOIONUU: (QHIIETHYECKAs, JUBEPreHTHas, KOHBEPreHTHasl,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[Ipoucxoxxnenue  OT  HECHENUAIM3WPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anus. AnanTuBHas pajauaiius.

JdemoHcTpaumnu:

[oprpertst: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmumpl  u  cxeMbl: «Pa3BuTHE OpraHUYEcKOTO MHpa Ha 3emie», «3apoabIIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObl 32 CYIIECTBOBAHHUEY,
«EctectBeHHBIl  0TOOP», «MHOTOOOpasue COPTOB pacTeHuit», «MHOrooOpasue IMopos
KUBOTHBIX», «[Tomymnsumy, «MyranuonHas U3MEHYUBOCTDY, «Apomop¢ho3bD»,
«Unnoanantanum», «OOmas aereHepauus», «/Bmwkyiue cuibsl 3Bosonun», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymiectBoBanue», «lIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBaHuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE).

O6ODVI[OBaHI/ICZ KOJIJICKOUA HACCKOMBIX C PAa3JIMYHbIMU TUIIAMH OKPACKH, Ha6op IJ1040B
U CCMiH, KOJUICKOUA ((HpI/IMepBI 3alllUTHBIX HpHCHOCO6JICHHI>i Y JKHUBOTHBIX», MOJICIIb
«OcHOBHBIC HaIlpaBJICHUA 3BOJIIOLIUN), 00BEMHAS MOACIIb ((CTpOGHI/IC TOJOBHOI'O MO3ra
IIO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KoJuleKuus «DopMbl COXPaHHOCTH MCKOMAaeMbIX
KUBOTHBIX U pacTeHUil», Mojenpb anmuukanus «llepekpécT XpoMocoMy», BIaXKHbIE MpenapaThl
«PazButne Hacekomoroy», «Pa3BuTHe mArymKu», MuUKpomnpenapar «Jlpo3oduna» (HopMma,
MyTalK GOpMbI KPbIIILEB U OKPACKHU TeENa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:
JlaGopatopHnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIOY.

JlaGopatopHass pabGora Ne2. «OmucaHue HNpPUCHOCOONIEHHOCTH OpraHusMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE *)KU3HU HA 3emure.

JloHay4HbIe NPEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble rumorTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMOreHe3 M INaHcnepmus. XuMUYecKas 3BOJIOLUSA. AOUMOTEHHBIM CUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHMYEeCKHX. OKCIEPUMEHTAJIbHOE  MOJATBEPXKIECHUE
XUMHUYecKoH 3Bosmony. HauanbHble aTansl Ouosiornyeckoil aBosrounu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U HX
3BOIOIHs. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mno s3pam W nepuojnam. Katapxeil. Apxeiickas u
npoTepo3oickas dpel. [lameozoiickas spa u €€ TmepuoAbl: KEeMOPUNCKHM, OPIOBUKCKUMA,
CUJIYPUNCKHM, IEBOHCKUH, KAMEHHOYT' OJIbHBIHI, IIEPMCKHH.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3oiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TE€OJOTMYECKUX MporeccoB. OCHOBHBIE ATalbl 3BOJIFOLMH
PacTUTENBFHOTO M KHBOTHOTO MHpa. Apomop¢o3bl y pacTeHUi U KMBOTHBIX. [losiBieHwue,
pacuBeT U BBIMHPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro Mupa Kak oTpakeHue 3Boonud. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIbI OPraHU3MOB.

DOBOJIONMS  4YeJOoBEKa. AHTPONOJIOTHMA Kak Hayka. Pa3BuThe mnpenctaBieHU o
MIPOUCXOXKICHUU YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cuibl (dakTopbl) aHTpornoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUI Tpy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, UYETOBEK yMEJblid,
UYenosek mnpsmoxoadmuii, YenoBek HeaHaepranbckuii, YenoBek pasymuHbiil. Haxoaxku
HCKOIAEMBIX OCTaTKOB, BPEMS CYILIECTBOBaHUs, 00JIACTh PACHpPOCTPaHEHUs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIINE pachl: eBpOINEOuIHas (eBpa3uiicKas), HErpo-
aBcTpajouaHas  (9KBaTOpHallbHAasl), MOHTOJOWAHAs  (a3WaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOIEHHOCTH TMPEJCTAaBUTENCH UENOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHUSA.
EnuncTtBo yenoBeueckux pac. Kpuruka pacusma.

JdeMoHncTpanum:

Hoptpetsl: @. Peau, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuikl ¥ cxembl: «Bo3unknoBeHne COMHEYHOM CUCTEMBI», «Pa3Butue OpraHu4eCcKOro
Mupa», «PacTurenpHas KIICTKa», «KuBoTHas KIICTKa», ((HpOKapI/IOTI/I‘{eCKaH KIJICTKa»,
«COBpeMCHHaﬂ CUCTCMaAa OPraHUYCCKOTO MHUpPaA», «CpaBHeHI/IC AHATOMUYCCKUX YCPT CTPOCHUA



YelloBEeKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAJICOHTOJOTHYCCKHX HAXOJ0K
MPEIKOB COBPEMEHHOIO 4YENOBEKa», «JlpeBHeimue moam», «JlpeBHue mroam», «llepsbie
COBPEMEHHBIE IO, «UernoBeuecKkue pacoi».

Ob6opynoBanue: mymspku — «l[Ipoucxoxxaenne denoBeka» (OIOCTBI  aBCTPAJIONIMTEKA,
MUTEKaHTPOIla, HEaHJEepTallblla, KPOMAaHbOHIIA), CIACHKU WIN M300pakeHHs KaMEHHBIX OpyAMid
MEPBOOBITHOTO YellOBeKa (KaMHHU-YOIIIEphl, pyOmia, ckpebiia), TeOXpOHOJOrHYecKas Taduuia,
KOJUICKIIUA ((q)OpMI)I COXPaHHOCTH NCKOITACMBbIX JKUBOTHBIX U paCTeHHﬁ>>.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktuueckas pabota Ne 1. «3ydeHne nCcKOmaeMbIX OCTaTKOB PACTEHHUM U )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypcusi «IBOJIIOLNS OPraHMYeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHBIH WM
KpaeBeIUECKUI My3ei).

Tema 3. Opranusmbl H OKpPY:KaOLIas cpeaa.

DKoJjiorus KaK HayKa. 3a7add W pa3feibl dIKOJOTHH. METOJBI IKOJIOTHUSCKUX
WCCIIeIOBaHUI. DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOTO YeJIOBEKa.

Cpenbl  oOuTaHMs  OpPraHMW3MOB:  BOJHAs,  HA3eMHO-BO3MyIHAas,  IOYBEHHAs,
BHYTPHUOpPTraHU3MEHHASI.

Oxosornueckue (axroprel. Kimaccudukanus sK0I0rudecKux (HaKTOpoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. [leliCTBUE IKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (QaxkTOphl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHust Opranu3MoB K JecTBUIO abuoTHueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne ¢akropel. Buasl OHMOTHYECKUX  B3aUMOJEWUCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyalan3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYIIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiund. OCHOBHBIE MOKa3aTead MOMYJISLUU:
YUCJICHHOCTh, IIJIOTHOCTh, POKJAAEMOCTh, CMEPTHOCTb, IPHUPOCT, MHrpanus. JluHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoHncTpanum:

Hoptpetst: A. I'ym6onbar, K. @. Pynse, 3. ['ekkens.

Tabnuiel u cxemsl: kapta «IIpupoansie 30Hb1 3eMum», «Cpeibl 0OUTaHUS OPraHU3MOBY,

«Dotonepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH MOMYJISILUU
uHpy30puU-Typenbkn», «[Iuiessie nenmny.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuass pabora Ne 3. «Mopdomorndeckue 0COOCHHOCTH PACTCHHH W3 Pa3HBIX
MECT OOUTaHUS.

Jlaboparopuas padota Ne 4. «BiusiHEE CBeTa Ha POCT U PA3BUTHE YEPCHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «IToacy€Tr MIIOTHOCTH NOMYISAIMA Pa3HBIX BUIOB PACTECHHIT.

Tema 4. Coo01ecTBa M IKOJOTHYECKHUE CHCTEMbI.

CoobmiectBO  opranu3mMoB —  OworneHo3. CTpykTypel  OWOIlEHO3a:  BHUJOBaf,
MIPOCTPaHCTBEHHAs, Tpoduueckas (rnuuiesas). Bunbi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojorudeckue cucrembl (9kocuctembl). Ilonstue 06 skocucTemMe U OMOTreolEeHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JIKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemectB M MOTOK PHEPruM B IKOcUcTeMe. Tpoduueckue (MHIIEBBIC) YPOBHU
skocuctembl. IlumieBbie nenu u cetu. OCHOBHBIE IOKa3zaTelM 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynsauus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. OJKOCHCTEMa XBOWHOTO WIIM
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOosKkocucTeMbl. bruonornyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak GakTop ycTOMUMBOCTH dKOCUCTEM. CoXpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panuribl, coctaB U CTpyKkTypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBeCHE U 00paTHasl CBsi3b B OHocdepe.

KpyroBopoTsl BeliecTB ¥ OMOTCOXMMHUYECKUE IMKJIBI AJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Onochepe 3emnn. AHTpomoreHHble U3MEHEHUs B Ouocdepe.
['mo6anpHBIE HKOJIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHHEe MpUpoAbl U dYenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpa3Hs Kak
OCHOBa ycroiumBoctu Ouocgepbl. OCHOBa PpAlMOHAIBHOTO YIPABICHHUS MPUPOJIHBIMU
pecypcamu U UX UCHojb30BaHue. JloCTHKeHsI OMOJIOTUN M OXpaHa IPUPOIbI.

JdeMoHncTpanum:

Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Talnuue! u cxembl: «Ilumessie nenmn», «buoreHo3: cocTaB U CTpyKTypa», «lIpupoansie

COO6H_ICCTBa», ((I_ICHI/I IIUTaHUs, «DKOJIOTHYECKas nupamMuaa», «BI/IOC(I)Cpa n 4YCJIOBECK»,
«DKocucreMa IMAPOKOJIMUCTBCHHOI'O  JIECa», «DKOCHUCTEMa XBOMHOIO Jecan, «buoueHo3s




BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOIIOTE€HHBIE BO3JEHCTBUS Ha IPUPOLYY,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHMs BO3JyXa UM IPYHTOBBIX BOI», «llouBa — BakHeWas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBbINA 3P deKT», «DaKTopbl
panmoaKTUBHOTO 3arpsi3HeHus Onochepbl», «Oomas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MOJEb-alIUIMKAIIS «Tunuuneie OHMOLICHO3BI», repbapuii
«PactutenbHble  coobuiecTBa», Kowekuuun — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX  KYNbTYp», TrepOapuu U KOJUIEKIIMM PACTEHUHW U  KUBOTHBIX,
IIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Buaa, KpacHas kHura Poccuiickon
denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA IIPOI'PAMMBLI 10 BHUOJIOTMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUA K pe3yldbTaTaM OCBOEHUS
00yyaroUMMuUCs IporpaMM CpeqHero o0iiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MMPpEAMCETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B CTPYKTYPEC JHMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHA IMMPECAMETA «buonornsy BBIJICIICHBI
cJIeayromme COCTaBJIAOIIUC: OCO3HaHUEC O6y‘laIOH_[I/IMI/IC${ pOCCHﬁCKOfI Fpa)KHaHCKOfI
UACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTU M CaMOOIIPCACICHUIO,
HaaIn4yuc MOTHBAIIMHN K 06yqumo 6I/IOHOFI/II/I, HCJICHAIIpPaBJICHHOC pa3BUTUC BHYTPCHHUX
Y66)KHGHHﬁ JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ Pa3sBUTHA
OHOJIOTHYECKOI0 3HaHusA, I'OTOBHOCTh H CII0COOHOCTE o6yqaloumxc;1 PYKOBOACTBOBATLCSA B
CcBOCH ACATCIBbHOCTH OCHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, Mpucynmumu CHUCTEMC
OHOJIOTHYECKOI0 06pa30BaH1/151, HaJIMYUEC OKOJOIHYCCKOI0 IIpaBOCO3HAHMA, CII0COOHOCTH
CTaBUTD LCJIU U CTPOUTD ) KU3HCHHDLIC IIJIAHBI.

JInuHOCTHBIE PE3yNbTAaTBl OCBOEHUA IpeaMera «buosorus» AOCTUraroTCs B €IMHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIAaMH W HOPMaMHu TMOBEACHUS U CIOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsSI BHYTPEHHEU IMO3ULMMU JMYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpPyAa M CTApLIEMYy ITOKOJIEHUIO, B3AUMHOIO
yBOXKEHUS, OEpeKHOT0  OTHOMIEHWS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUAM
MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickon denepannu, MpUpOJE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMS y4yeOHOTO mpeaMeTa «bronorus» T0MKHbBI OTpaXaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH



MO3ULHEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpUEHTAlUM, IO3UTUBHBIX BHYTPEHHHX
yOeXJICHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
paclIUPEHUE KU3HEHHOIO ONBITA U OMNBITA ACATEIBHOCTH B IPOLIECCE PEATU3ALMN OCHOBHBIX
HANpPABJIEHNU BOCIUTATEILHON JIEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIUTAHUS

cOPMHUPOBAHHOCTh TPAKIAHCKON TMO3MIHMKA OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IIpaB U O0O0S3aHHOCTEW, yBa)K€HUE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU MPHU CO3/IaHUHU YU€OHBIX IPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TMIO3HMIIMI0 10 OTHOIICHWIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YyMEHHE YYHUTBIBAaTh B CBOUX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIeH C pa3HbIMH YOeXKAECHUSIMHU, KyIbTYPHBIMHU LIEHHOCTSIMU U COLHUATIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COAEP KAHMUS;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIIbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HUACHTUYHOCTH, MIaTPUOTU3MaA, YBAKCHUA
K CBOCMY Hapoay, 4yBCTBa OTBCTCTBCHHOCTU IICPCH PO,I[HHOﬁ, ropaoCTu 3a CBOM Kpaﬁ, CBOIO
PO,Z[I/IHy, CBOM SI3BIK U KYJIbTYpPY, IPOILJIOC U HACTOAIICC MHOI'OHAIITMOHAJIBHOT'O HApOJa POCCI/II/I;

HEHHOCTHOC OTHOIICHUC K TMPHUPOAHOMY HACICAUKO W IIAMATHUKaM IPUPOIbI,
JocTkeHusM Poccun B HAYKC, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OICHMUBATL BKJa/ pOCCHfICKHX y‘léHHX B CTAaHOBJICHUC W Pa3BUTHUC
6I/IOJ'IOFI/II/I, MMOHUMAaHUS 3HAaYCHUs OMOJIOTHH B IMO3HAHUH 3aKOHOB IMpUpPOAbl, B )KU3HU YCIIOBCKAa U
COBPEMECHHOTO O6IJ_ICCTB8.;

uneiiHass  yOeXJAEHHOCTh, TOTOBHOCTh K CIyKEHHIO u 3amuTre (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIL0Y;



3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS
OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyILEro;
OTBETCTBEHHOE OTHOIIEHWE K CBOUM pPOJUTENISIM, CO3JaHHI0 CEMbH Ha OCHOBE

OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CEMENHOU KU3HU B COOTBETCTBUU C TpaauuusaAMU HapOa0B
Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IIOHHUMAaHUEC SMOLIMOHAJIBHOI'O BOSI[GﬁCTBI/I?I JKUBOH IprUpoabI 1 eé OECHHOCTH;,

TOTOBHOCTb K CaMOBBIPAXXCHUIO B pa3HbBIX BHAAX HCKYCCTBA, CTPEMJICHUC IIPOSABIIATH
Ka4ycCTBa TBOp‘ICCKOfI JIMYHOCTH,

5) puznyeckoro  BocnuTaHMs, (OPMHPOBAHHSI  KYJbTYpPbl  3I0POBbS M
AMOLMOHAJIBHOT0 (JIArONOJIy4usi:

IIOHUMAHHC U pCaIn3alusd 3J0pOBOIo U 0e301IacHOro O6p21321 KHU3HU (3,H0pOBOC IIUTaHUC,
CO6J'IIOI[€HI/IC T'MT'UCHUYCCKUX IIpaBHII U HOPM, C6aHaHCHpOBaHHBIﬁ PEXKUM 3aHATUN U OoTAbIXa,
peryisipHas (bHSH‘ICCKaﬂ aKTI/IBHOCTB), 6epe>1<H0r0, OTBCTCTBCHHOI'O H KOMIICTCHTHOI'O
OTHOIICHHA K CO6CTBCHHOMy (1)I/I3I/I‘leCKOMy " IICUXUYCCKOMY 310POBbIO;

NNOHUMAHHUC [EHHOCTU TMpaBUJl HWHAUBHUAYAJIBHOTIO MW KOJUJICKTHBHOI'O 0e30ImacHOro
MOBCACHUS B CUTYyallUAX, YIPOKAOIINUX 3J0POBBIO U JKU3HU n}oneﬁ;

OCO3HAHME TOCIEACTBUN U HENPHUATHS BPEAHBIX MpPUBBIUEK (YMOTPEOIEHUS aJIKOTOJIs,
HapKOTUKOB, KYpEHHS);

6) TPy/ZA0BOT0 BOCIUTAHUS



TOTOBHOCTb K TPYly, OCO3HAaHHE LIEHHOCTH MacTepPCTBA, TPYIO0JIIO0HE;

TOTOBHOCTh K  AaKTHUBHOM  JAEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAJIBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIBHO BBIMOJIHATH
TaKylo JeATEeIbHOCTD;

HMHTEpPEC K Pa3IMuHbIM cdepaM mpodhecCHOHATHHON NesATEILHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOp Oymyiel mpodeccruu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HESHHBIC TIJIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPA30BaHMIO HA MPOTHKEHUH BCEH
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIICHKE K MPUPOJIE KaK UCTOYHHUKY KU3HH Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HSKOJIOTUYECKON KYNbTYpbl: MPUOOpETEeHHE ONbITa MJIAHUPOBAHUS
ITOCTYIIKOB M OLICHKN UX BO3MOKHBIX IOCIIEJCTBUAMN JUIsSI OKPYKAFOIIEH Cpe/Ibl;

OCO3HAaHKE TJI00aJHHOr0 XapakTepa SKOJIOTHUYEeCKUX MPOOeM U MMyTel UX perieHHUs;

CIOCOOHOCTH UCTIONIB30BaTh MPUOOpETaeMbIe MTPHU N3YUYECHUH OWOJIOTUHU 3HAHUS M YMCHUS
IPH PEUICHUU TMPOOJIEM, CBSA3aHHBIX C PAIlMOHAIBHBIM TPUPOJIOTIONB30BaHUEM (COOIIOACHNE
MPaBHUJI TOBENEHUSI B TPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onocdepsi);

AKTUBHOE HEMPHUATHE ICHCTBUMN, MPUHOCAIIUX BpEJ OKpYXKAIOIIeH MPHUPOTHOW cpene,
yMEHHE MPOTHO3UPOBATh HEOJArONMPUATHBIE SKOJOTUYECKHUE TOCIEACTBUS MPEITPUHUMAESMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIN4YUEC Pa3BHUTOr0 SKOJOTHMYCCKOI'0 MBIIIJICHU, JKOJIOTHYECKOM KYJBbTYpPbI, OIIbITa
ACATCIbHOCTH 9KOJOTHYECKOM HAIllIpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHCA HMU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COIMaIbLHOU MMPAaKTHUKE, T'OTOBHOCTHU K Y4YaCTUIO B
HpaKTquCKOﬁ JACATCIIBHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHHU, COOTBETCTBYHOLICTO COBPEMCHHOMY YPOBHIO
pa3sBUTHUA HAYKH U O6IH€CTB€HHOI>'I IMPAKTHUKHU, OCHOBAHHOI'O0 Ha JOHUAJIOre KYJIBTYD,
CHOCO6CTBYIOH_ICFO OCO3HAaHHIO CBOCTO MECTa B NMOJIMKYJIBTYPHOM MHUPC,

COBCPHICHCTBOBAHUC SI3BIKOBOM u YUTATEIbCKOM KYJIbTYPbI Kak cpeacTBa
B3aHMO/JICHCTBUS MCXKAY JIIOAbMU U TTO3HAHUW MHPA,



MOHMMaHHUe creun(uKn OHOJIOTUM KaK HayKd, OCO3HaHHs e poyid B (OPMHPOBAHUHU
paLMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUU LEIOCTHOIO IPEACTaBICHUS 00 OKpYXKArOIEM
MUpE Kak O €JUHCTBE MpPHUPOJBI, 4YeJoBeKa u oOIecTBa, B TMO3HAHWM IPHPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPOoOJIeM COXpaHEHHS TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU Il COBPEMEHHOM LMBUIIU3ALMU: 00eCIieueHus
HOBOI'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpOoOJIeMbl Pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEeH BBIXO/a M3 III00aTbHBIX
9KOJIOTMUYECKUX IIPOoOsIeM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATIbLHOMY
WCTIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYyYEHUH OMOJIOTUYECKUX 3HAHUM B LIEJISX MOBBIIMIEHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (YHKIHOHAIbHON
IrpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, HUCIOJb3YEMbIX B E€CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCMOJIb30BaTh TMOJy4aeMble 3HAHUA [UIS aHaIM3a W OOBSICHEHUS SBICHUUN
OKPYXAIOIET0 MHpa M TMPOUCXOISAIMNX B HEM H3MEHEHUW, YMEHHUE JelaTh 000CHOBAaHHBIE
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB W MMEIOIMIUXCS JaHHBIX C IEJbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTE CaMOCTOSTEIBLHO HCIOJL30BAaTh OHMOJIOTHMYECKHE 3HAHUS A peIICHUs
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallusaX;

OCO3HaHUEC NECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTE OCYIICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTD NHAUBHUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIOCOOHOCTh K HENMPEpPHIBHOMY OOpa30OBaHUI0 M CaMOOOpa30BaHUIO, K
AKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOro mnpeamMera «buosjorusy BKIOYAIOT:
3HauYUMble IS (POPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexxmpeIMeTHBIE) 0OIIIEHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHUE, TPOIECC, CUCTeMa, HAaydHbIM (DakT, MPUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsl, UCCIeJOBaHUe, HAOIIOJCHNE, U3MEPEHUE, DKCIIEPUMEHT W JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIEUNBAOIINE
¢dbopmupoBanre (YHKIHOHATBHONW T'PAMOTHOCTU W COIMAIIBHOM KOMIETEHIIMH OO0YYarolInuxcs,
COCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.



MertanpeaqMeTHble pe3yJbTaThl OCBOEHHUS MPOTPaMMbI CpeTHEro oO0Iero oopa3oBaHuUs
JOJIKHBI OTPAXKATh:

OByaieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEJIFHO (OPMYIUPOBaTh M AKTYaJIM3HPOBATh HpoOIeMy, paccMarpuBaTh e
BCECTOPOHHE;

WCIO0JIb30BaTh NPU OCBOECHWU 3HAHWN NPUEMBI JIOTMYECKOTO MBIIUIEHHUS (aHAIU3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKauy, 0000IIeHus), pacKpbhlBaThb CMBICA OHMOJIOTHYECKUX
MOHATHUH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU HNOHITUSIMH);

ONpCACIIATh LCIIU ACATCIBbHOCTH, 3aJaBas IMapaMCETPbl W KPUTEPUHU HX HOOCTHUIKCHUA,
COOTHOCHTD PE3YJIbTATBI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIIAMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsiICHEHHs] ()aKTOB W SIBJICHUH >KMBOMU
MIPUPOJIbI;

CTpPOUTH JIOTMYECKUE pacCyXIeHUS (MHAYKTUBHbIE, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU U MPOTUBOPEUYUSI B pacCCMAaTPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHSITh CXEMHO-MOJIENIbHBIE CPE/ICTBA Ul MPEACTAaBICHUS CYHIECTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUYHUIl pasHOro poja,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX HCTOYHHKAX,

pa3pa6aTBIBaTb IUIaH  PCHICHHA HpOGJ’IGMBI C y‘léTOM aHaJIn3a HUMCIOIIUXCA
MaTCpHaJIbHBIX U HEMATCPHUAIIBHBIX PECYPCOB;

BHOCHUTE KOPPCKTUBBI B ACATCIIBHOCTH, OLICHUBATH COOTBETCTBUC PE3YJIbTAaTOB LECJIAM,
OLCHUBATL PUCKH HOCJ'IGI[CTBHIZ JCATCIIbHOCTH,

KOOpAMHUPOBATL W BBIIIOJIHATD pa60Ty B YCJIOBUAX PCAJIBHOI'0, BUPTYAJIbHOTO H
KOM6I/IHI/IpOBaHHOFO B3aHMOI[eﬁCTBHH;

Pa3BHUBATb KPCAaTUBHOC MBIIIJICHUC ITPU PCINCHUHU JKHU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCJIEA0BATEIbLCKIE IeiiCTBHSA:

BJI1aJCTh HaBbIKaMH y‘ICGHO-HCCHCI[OBaTCHBCKOﬁ n HpOCKTHOfI ACATCIBHOCTHU, HaBBIKaMU
paspClICHUA HpO6J'ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOIOB
peHICHHUA MMPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MECTOJI0B ITO3HAHU A,



HCIIOJIb30BATL PA3JIMYHBIC BUABI ACATCIIBHOCTH IO IIOJIYYCHHUIO HOBOI'O 3HAHUA, Cro
HHTCpHpCTALUU, HpeO6pa3OBaHI/IIO U IMPUMCHCHUIO B y‘IC6HBIX CUTyalludX, B TOM 4YHUCIIC IIpH
CO3JaHHuHn y‘IC6HBIX N COUAJIBHBIX ITPOCKTOB;

(hopMHPOBATh HAYYHBIA TUIT MBIIUICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBEIMU
MOHATUSAMH U METOJAMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJla4Ml B 00pa30BaTEIBHOW IEATCILHOCTH U
YKU3HEHHBIX CUTYaIIHSIX;

BBIABJIITH IIPUYMHHO-CJIEACTBEHHBIE CBA3M W aAKTYaJIM3HpPOBATh 3a7ady, BBIIBUIATh
TUIIOTE3y €€ pEeIIeHHs, HaXOAUThb apryMEHThl /I JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUM,

3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHNS;

AHAIIM3UPOBATE TIOJYYCHHBIC B XOA€ PCHICHUA 3aJadu pPE3ylbTaTbl, KPUTHUYCCKHU
OLCHUBATb UX NJOCTOBCPHOCTH, ITPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBHAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI TOUCK TIEPEHOCa CPEACTB U CIOCOOOB JCHCTBUS B
poheCcCHOHANBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWA B TIO3HABATEILHYI0O UM  TPAKTUYECKYI0  0OJIacTh
KHU3ZHEJESITENbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WUJAEU, NpeAsaraTb OpPUTHHAJbHBIE TMOAXOJAbl U pEIICHHUs, CTaBUTH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3NMUYHBIX HCTOUYHUKAX MH(MOpManMU (TekcTe y4eOHOTO mocolwus,
HAyYHO-TIOMYJISIPHON JITEepaType, OMOIOTMUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANIM3UpOBaTh WHGOPMALIMIO Pa3IUYHBIX BUIOB U (opm
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3anpockl W MPUMEHSATh Pa3IMYHbIE METOIbl MPU TMOUCKE U OTOOpe
Oouonorudeckoit HHGopMaIu, He0OOXOTUMOM ISl BBITIOTHEHUS YYEOHBIX 3a/1a4;

HpI/IO6peTaTL OIIBIT HMCIIOJIb30BAHUA I/IHq)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX TIONCKOBLIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TpPEACTaBICHUS OHUOJIOTHYECKOM
nHpopManuu (cXembl, rpaduKu, TuarpaMMbl, TaOIHIIbI, PUCYHKU U IPYToe);

HCIIOJIb30BAaTh Hay‘IHBIf/'I SA3BIK B Ka4YC€CTBC CpPCACTBA IIpH pa60Te ¢ OHMOJIOrHYECKOM
I/IH(bOpMaI_[I/IeI\/'IZ MNPUMCHATh XUMHUYCCKUC, (1)I/I3I/IHCCKI/IC N MareMaTUu4C€CKUC 3HAKHW M CHMBOJIBI,



dbopmyinel, abOpeBHaTypy, HOMEHKJIATYpPY, WCIOIb30BaTh W NPeoOpa30oBLIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM pAClO3HaBaHWs W 3alIUTHl MHPOpManuu, HHOOPMAIIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBj1a/ieHHe YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH JI€fiCTBUSIMH:
1) obmenmue:

OCYILIECTBIISATh KOMMYHHKAIIUU BO BCEX cepax *KU3HU, aKTUBHO y4acTBOBAThH B JHAJIOTe
WIM JUCKYCCHUHU MO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAaTh
CYXJEHHUS OTHOCHUTENIbHO BBIMOJHEHUSI Npe/ularaeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI APYrUX YYaCTHUKOB AUAJIOTa WU IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, NOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUH, YMETh CMsTYaTh KOHMIUKTHI U
BECTHU MIEPETOBOPHI;

BIIQJIETh PA3TUYHBIMH CIIOCOOAMHU OOIICHUS W B3aMMOJICUCTBHS, TIOHMMATh HAMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJI30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl IeSITeJIbHOCTh:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHUIYaIbHON pabOThl IpH
pelIeHn OMOJIOTHYEeCKON PoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BLI6I/IpaTB TEMAaTUKy U MCETOAbl COBMCCTHBIX HeﬁCTBHfI C y‘IéTOM O6I_I_II/IX HHTCPCCOB U
BO3MOXKHOCTEM Ka)KJ0ro 4ieHa KOJIJICKTHUBA,

[IPUHUMATh LE€JIM COBMECTHOM JEATENbHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIATH IJIAaH ACWCTBMM, pacHpefessiTbh pOJIM C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Kau€CTBO CBOETO BKJIAJA U KAXJAOTO YYaCTHHKA KOMAH/bl B OOIIUN pe3yapTatr
110 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLICHUBATH UACHU C IMO3UIIMHA HOBU3HBI, OPUTHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMUMOCTHU;



OCYIICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTyalUsaX,
IMPOSABJIATH TBOPYCCTBO U B006pa)K€HI/I€, OBITh HWHHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCATbHBIMH PEryJATHBHBIMH J€iiCTBUSIMU
1) camoopraHu3amnusi:

HCIIOJIL30BaTh OHMOJIOTHYECKUES 3HAHUS JJIs1 BBIABJICHUSA HpO6JICM U HUX pCHICHUA B
KHU3HCHHBIX U y‘-IC6HI>IX CUTYyalluAIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI IEJIEBBIE U CMBICJIOBBIE YCTAHOBKH B CBOUX
NEUCTBUSIX U TOCTYMKaxX MO OTHOIICHHWIO K JKHUBOW MPUPOJE, CBOEMY 3J0POBBIO U 3JI0POBHIO
OKPYXKAIOIIUX;

CaMOCTOSITEIPHO OCYIIECTBJISATh MO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh ¥ (HOPMYITHpPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOW NEATCILHOCTH U

KU3HCHHBIX CUTYyallHAX,

CaMOCTOSITEJIBHO COCTABIIATh IUIAH PELICHUs IPOOIEMBI C YUETOM HMEIOIINXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U IPEIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacimupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM SPYIUIMM B Pa3HBIX
o0JacTsx 3HaHUH, OCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEeNbHbINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHTb KOPPCKTUBLI B ACATCIBHOCTb, OLICHHUBATH
COOTBCTCTBUC PC3YJIbTATOB LCJISIM

BJIaJIETh HaBBIKAMH IMO3HABATEIIbHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX JIeNCTBUI
" MBICIIMTCJIBHBIX TTPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HCIIOJIb30BaTh HpI/IéMH pe(l)J'ICKCI/II/I
UL OICHKU CUTYyalluu, BBI60pa BCPHOTI'O PCIICHUA,

YMETh OICHUBATH PUCKU 1 CBOCBPEMCHHO ITPUHUMATDL PCIICHUS 110 UX CHUKCHUIO,

NPpHUHUMATL MOTHUBBI U apTYMCHTBI APYIr'UX IMIPU aHAJIN3C PE3YJIbTATOB ACATCIIBHOCTH,



3) npuHATHE ceds1 U APYrUX:

MPUHUMAThH ce0s, TOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3sBUBaTh CIIOCOOHOCTh IIOHUMATH MUD C MMO3UIUU APYTrOTro YCIOBCKA.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHsbie pe3ynbTaThl ocBoeHUs nporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CHOCOObI NENCTBUN o OCBOEHHIO, MHTEPIPETALNH
U MpeoOpa30BaHMIO 3HAHUM, BUJIBI IEATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U PUMEHEHHIO
3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyallUAX, a TAaKK€ B PEAIbHBIX >XU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX ¢ Ouosiorumeil. B mporpamme npeaMeTHble pe3yabTaThl MPEJICTABICHBI 1O ToJam
0oOy4eHHs.

[IpenmerHbie  pe3ynbTaThl OCBOeHHMsSI yueOHoro mpeamera «buonorus» ¢ 10
KJlacce TOJDKHBI OTPaXaTh:

cOpMUPOBAHHOCTh 3HAHUKA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COJEp)KaHUE OMOJOTHYECKUX TEPMUHOB M MIOHATUMN: KU3Hb, KIIETKA,
opranu3M, MeTabonmu3sM (0OMEH BeUIECTB W MPEBpAllEeHUE JHEPruH), TOMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEICHUE
(perpoiyKius), HaCJIEeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3JaraTb OMOJIOTMYECKHE TEOpHM (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJlbHas JOorMa MOJIeKyJIsipHOM Ouosnorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBwiioBa) u yueHHs (0 LEHTPax MHOTO0Opa3us M MPOUCXOKICHUS KyIbTYpHBIX pacTeHuid H.
W. BaBuiioBa), onpeaensTh FPaHULbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMCHHC BJIAJACTh MCTOAAMU HAYYHOTI'O IO3HAHHA B OHOJIOTUU: Ha6J'IIO,[[CHI/IC n OINUCAaHUC
JKHUBBIX CHCTEM, IIPOLCCCOB U HBHGHHﬁ, opraHuzanuss MW THPOBCACHUC OHOJIOrUYECKOro
OKCIICPUMCHTA, BBIIBHIKCHHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCIIMYMWHAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHUC JCJIaTh BBIBOJbI HA OCHOBAHUHU MMOJTYUCHHBIX PE3YJILTATOB,



YMCHHC BBLICIATL CYHICCTBCHHBIC IMPU3HAKHW BHUPYCOB, KJIICTOK IPOKAPUOT U IYKApPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, 0COOCHHOCTH TMPOIECCOB: OOMEHa BEIIECTB U
MPEBPAIEHUS] SHEPTUU B KJIETKE, (OTOCHHTE3a, TIACTUYECKOTO M IHEPreTHYECKOro OoOMEHa,
XEMOCHHTE3a, MHUTO3d, ME03a, OILIOJNOTBOPEHUS, PA3MHOKECHUSA, UHIAUBUYAIbHOIO Pa3BUTHUSA
opraHusma (OHTOTEHE3);

yYMEHHUE MPUMEHATH MOJY4YCHHbIE 3HAHUS JUIsI OOBSICHEHUST OMOJIOTHYECKUX TPOIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEILICHUI B IOBCEIHEBHOM KU3HHU C LENbI0 00ecieueHust
0€30MIaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TMOBEACHUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEeoOXOAUMOCTH
WCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OHMOJOTMH M OMOTEXHOJIOTHH U parMOHaIbLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHE pelaTh 5SJEeMEHTApHbIE TEHETHYECKHE 3a/ladd Ha MOHO- W JUTHOpPUIHOE
CKpelIMBaHNe, CIICTUIEHHOE HACJIEJI0BAHHE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS
JUTSI TIpEJICKa3aHusl HaceOBaHuUsl TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATE JJAOOpaTOpHbIE U MpPAaKTUYECKUE pabOThl, COONI0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBATh U HHTEPIPETHPOBATh MH(OPMALNIO OHOJOTHYECKOIO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMAIMK, HaAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTHUH, MEULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHHs, 0000Ias
OMOJIOTHUECKYI0 HWH(OpMalMi0 H3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MTOHSATUWHBIN anmapat OHOJIOTHH.

[IpeameTHpie  pe3yabTaThl  OCBOCHHS  ydyeOHoro mpeamera «buosorwsi» ¢ 11
KJlacce TOJDKHBI OTPaXaTh:

C(l)OpMI/IpOBaHHOCTB 3HaHUM O MeECTe M POoJIHn OMOJIOTHU B CHCTEME HAay4YHOI'O 3HAaHUA
CCTCCTBCHHBIX HAYK, B (1)OpMI/Ip0BaHI/II/I COBpeMeHHOﬁ CCTCCTBGHHO'H&Y‘IHOﬁ KapTHHbBI MHpa U
HAayYYHOT'O MUPOBO33pCHUA, O BKIIAJC pOCCHfICKPIX u 3ap}I6e)KHBIX y‘léHBIX'6I/IOJ'IOFOB B pa3BHUTHC
6I/IOJ'IOFI/II/I, CI)YHKHHOH&HBHOﬁ I'PaMOTHOCTH 4€CJIOBCKA JJIA PCIHICHUS )KU3HCHHBIX 3a/1a4;

YMECHUE pPACKpbIBaTh COJCPKAHUE OUOJOTUUCCKUX TEPMUHOB H TOHATHHA: BHI,
NOMyJISAIUsl,  TeHO(QOHJA,  OBOJIONMS,  JABWXKYIIME  CHIbl  ((pakTopsl)  SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30oBaHUE, IKOJOTUYECKHE (PaKTOpBI, IKOCHUCTEMA,
NPOJAYIEHThI, KOHCYMEHTBI, pEIYyLEeHThI, IeNd IHUTaHUs, OJKOJIOTHYECKas NHpaMua,
ouoreoleHo3, onocdepa;

yMEHHE Wu3jiaraTb OWOJOrMYecKkue Teopun (dBojronMoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKAsl TEOpPUs HBOJIIOLIMM), 3aKOHBl U 3aKOHOMEPHOCTH (3apoibliieBoro cxojacrsa K.
M. bapa, uepenoBaHus INIaBHBIX HanpasiieHUd U nyted sBomonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHaackoro), onpenensars rpaHULBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;



YMCHHC BJIAJACTh MCTOAAMU HAYYHOI'O IMO3HAHHA B OHOJIOrUN: Ha6JIIOIIeHI/I€ N OIMHMCAaHUC
JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ, opranuzanuvss W HOPOBCIACHUC OHOJIOrHYECKOT0
OKCIICPUMCHTA, BBIABMIKCHHUC THUIIOTEC3bI, BbLIABJICHHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCIMYMWHaAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHUC JICJIaTh BBIBOJIbI HA OCHOBAHUWHU IMOJTYUCHHBIX PE3YJIbTATOB,

YMCHHC BBLACIATL CYHICCTBCHHBLIC TMPHU3HAKKU CTPOCHUSA 6I/IOJIOFI/I‘ICCKI/IX 00BEKTOB:
BHJIOB, TOIMYJISIUN, TMPOJYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B M IKOCHCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHJI000Pa30BaHUS, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS IKOJIOTHUECKUX (PAKTOPOB Ha
OpPraHU3MBbI, IIEPEHOCA BEIIECTB M MMOTOKA YHEPTHH B SKOCHUCTEMAaX, aHTPOIIOTCHHBIX H3MEHEHUI
B JKOCHCTEMax CBOeEH MCCTHOCTH, KPYroBOpOoTa BCIICCTB H OHOTE€OXUMUYECKUX OUKIIOB B
ouocdepe;

yMEHUE TMPUMEHSTH MOJYYCHHBIC 3HAHUS /11 0OBSICHEHUs] OMOJIOTHYECKUX MPOIECCOB U
SIBJICHUH, JJIs1 IPUHSATHS MPAKTHYECKUX PEIICHUH B TOBCETHEBHOM KU3HHU C LIETBIO 00eCTIeYeHUs
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpY)KaloIled MPUPOAHON cpenie, MOHMMaHHWE HEO0OXOIUMOCTH
HCI0JIb30BAHUS JOCTUKEHUH COBPEMEHHO ouosnoruu JUIs paloHaIbHOrO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHUE pellaTh 3JI€MEHTapHble OMOJIOTMUYECKHE 3a/adM, COCTABIATH CXEMBbI NEpPEeHOca
BEIIECTB M SHEPTUU B IKOocHcTeMax (L[EMH MUTaHuUs);

YMEHHUE BBITNOIHATH JIAO0OPATOPHBIE U MPAKTHYECKHE Pa0OTHI, COOMIONATh MpaBHia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb W HHTEPIPETUPOBATh MHGOPMAIUIO OHOJIOrHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM HH(OpMalNMK, HAYYHO-TIONMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATLHBIE
9KOJIOTHYECKHEe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMCHHC CO31aBaThb COOCTBEHHBLIC ITMCBMEHHEBIE U YCTHBIC COO6I_HCHI/I$I, 060611135{
6I/IOJ'IOFI/I‘ICCKYIO HH(bOpMaHI/IIO N3 HCCKOJIBKHUX



HCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne || HammenoBanue pa3aenon KonuyecTBo yacoB DneKTpoHHbIE (IU(PPOBHIEC)
/T Y T€M MPOTPaMMBbI Beero|| Kontposbhsie || TIpaktuueckue 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
1 ||buonorus kak Hayka 2 0.5 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
2 |’)KuBbIe CHCTEMBI U UX 1 bu6moreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 || XuMHUecKuii coCTaB U 8 1 bubnuoreka [JOK
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41c292
4  |PKusHenearelbHOCTh 6 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5 ||PasmHoxkeHue u 5 1 bubmuoreka [JOK
WH/IMBHTyIbHOE https://m.edsoo.ru/7f41c292
pa3BHUTHE OPraHU3MOB
6 ||HacneacrBeHHOCTH U 8 1.5 bu6mmoreka [JOK
W3MEHYHUBOCTD https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 ||Cenexuusi OpraHu3MOB. 3 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 |Pe3zepBHOE Bpems 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41c292
(OBILEE KOJIMYECTBO | 34 | 0 | 4 | |
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Ne || HammenoBanue pasznenos ’ KousmnuectBo yacos ‘ OnextpoHHsIe (IU(PPOBEIE)
/i Y TE€M MPOTpaMMBbI Beero| Konrponsusie || TIpakTuieckue 00pa3zoBaTesbHbIE PECYPCHI
paboThl paboThI

YACOB I10 [TPOTPAMME | [ | [ |

11 KJIACC

Ne ||HammeHnoBaHME pa3aenon ‘ KosmmuecTBo yacos ‘ OnextpoHHbIe (TU(PPOBHIE

/11 Y T€M MPOTPaMMBbI Beero| Koutpossheie | [paktayeckue 00pa3zoBaTeNbHBIEC PECYPCH

paboThl paboTsl

1 |DOBosonmoHHas 9 1 bubmmoreka [JOK
OMoJIOTHS https://m.edsoo.ru/7f41cc74

2 ||Bo3nukHOBeHHE U 9 0.5 bubmmoreka [JOK
pa3BHUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
3emiie

3  |Opranu3msr u 5) 1 bubnuotexa [JOK
OKpYKaroIas cpesa https://m.edsoo.ru/7f41lcc74

4 ||CoobrmiecTBa 1 9 bubnmoreka [JOK
IKOJIOTMYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74

5 ||Pe3epBHOE Bpems 2 bubnmoreka [JOK

https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 2.5
YACOB I10 I[TPOTPAMME
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