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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yuebnoro npenmera «buonorus» (6a30Bblii ypoBeHb) pazpaboTaHa
B COOTBETCTBHM C TpeOoBaHusIMH K pesynbTatam ocBoeHus OOII COO (mpukas
Mumnrnpocemenus: ot 18.05.2023 Ne371), oonoBnennoro ®I'OC COO, a Takxke deaepanibHON
paboueil mporpaMMbl BOCIHMTaHUS, C YY€TOM KOHULEMNIMU MPENoJaBaHUs Y4eOHOro IMpeaMera
«buonorusy» (mpotokoin pemennss PYMO ot 29.04.2022 Ne 2/22).
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

[Ipu pa3paboTke MpOorpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHETO
obmiero odbpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U 0OECNEYEHHU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpeCcTaBiIeHUEe O LENsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS cpeacTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpPKAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNbHOTO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B H3y4eHUM Ouosoruu, Onarogaps uYeMy B HeW IpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHW, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaToMy Hapsay ¢ H3ydyeHMEM OOLIEOMOIOTHYECKUX TEOpHH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHHs PUKIIAIHBIX 33a4, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJIOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOIl cpele,
aHaM3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECTeUeHHs YCIOBUHM Ul peIieHus
OJIHOI M3 aKTyaJIbHbIX 3a/1a4 MIKOJBHOTO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpast Mpeoiaraet
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHHE y OOydYalOIIMXCS NPEACTABICHUNH O HAay4yHOM KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMl U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIA: IO3HAHUS 3aKOHOB JKUBOHM TNPHUPOIbI,
¢dopmupoBaHus (YHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 37I0pPOBOTO M 0Oe30macHoro obpasa
YKHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPUPOJIE U YETIOBEKY.



Bonpiioe 3HaueHWe OWONOTHS UMEET TAaKXKe /s PEIICHUsS BOCIUTATENBHBIX H
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
OuoJIorun obecrieunBaeT YCJIOBHSI JUIST dbopMupoBaHUS HUHTEIJICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX U MH(OPMAIIMOHHBIX HaBBIKOB, 3CTETHYECKOW KYJIBTYphI, CIIOCOOCTBYET
WHTErpaly OMOJOTUYECKUX 3HAHUW C MPEACTABICHUSMU M3 JAPYIHMX YYEOHBIX NMPEAMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. HazBaHHBIC OTOKEHHS O TTPETHASHAYCHUH YIeOHOTO
npeamera «buosorus» COCTaBUIM OCHOBY [UIS OMpEIEICHUS IOAXOAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepkanus yaeOHOro npeamMera «buonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIUECS AOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONTNE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HU W MPAKTHYECKOU aesTellbHOCTH. Oco00e MECTO B ATOHM cHUCTEeMe 3HAHUH
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUS, KOTOphIE CIy)KaT OCHOBOM i  (QOpMHUpPOBAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIMH OUOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo Ouoyoruu
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSX
JKUBOM TpUPOIBI, O €€ YypOBHEBOl OpraHu3alil U HBOJIIOLUU. B COOTBETCTBHHM C ATUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE COACP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsY, «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucTteMa ¥ MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

HEJIA U 3AJJIAYU U3YYEHUSA YYEBHOI'O ITPEJIMETA

Heap u3ydyenuss yueoHoro npeamera «buosorus» Ha 0a30BOM ypoBHe — OBJIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOILIEHUH O0BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHneM CIe1yIoInX 3a1a4:

OCBOEHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAaHUM O OHMOJOTMYECKHX TEOpUAX, YUEHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiaxX, CIY)KaIllMX OCHOBOH uis (opMHpOBaHHUSA
IIPEACTABICHU O €CTECTBEHHO-HAYYHOW KAPTUHE MHUpa, O METOAAaX HAy4dyHOI'O IMO3HaHUf,
CTPOEHUHU, MHOr000pa3sMM M OCOOEHHOCTAX >KMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHU3allyH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dopmupoBaHue y 0O0ydaromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoLecce aHAIM3a JAaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAYYHBIX B3TJISAOB,
U U MOIXO0B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliHy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y O00yYarOmUXcs YMEHHH WIUTIOCTPUPOBATh 3HAUEHUE OHMOJIOTMYECKUX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHIA;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM >KMBOW HPHUPOJIBI,
HE00X0IMMOCTH OEpEKHOTO OTHOUICHHUS K HeH, COOMIOIEHUS] AITUYECKUX HOPM IpU MPOBEACHUU
OHMOJOTUYECKHUX UCCIIEJOBAaHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;



IpUMEHEHHE TPHOOPETEHHBIX 3HAHUI M YMEHUI B MOBCEIHEBHOW JKU3HU JUIS OLCHKH
MOCJIC/ICTBHI CBOEHM JIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpeae, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

B cucreme cpennero obimiero oopazoBanusi «buonorus», uzydyaemasi Ha 6a30BOM YpPOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nactu
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Pabouwne nporpamma yue6HOTO Tipeameta «buosorus» (6a30BbIi ypOBEHb) GOPMUPYETCS
C y4eToM paboueil mporpaMmbl BOCITUTAHUS.

KoauvecTBo 4acoB B y4ueOHOM IJIaHe HA U3YUYeHHe MpeaMeTa
Cpok ocBoeHusi mporpamMmbl — 2 rona. Jlius u3ydeHus Ouojoruu Ha 0a30BOM YPOBHE
cpenHero obmiero oopasoBanus orBoauTcs 68 vacos: B 10 kimacce — 34 vaca (1 yac B Hezen), B
11 kmacce — 34 gaca (1 yac B Heneno).

YMK cootBerctByeT npukazy Munucrepcra npocseuienus: Poccuiickoit denepanuu ot
21.02.2024 Ne 119:
[Naceunux B.B., Kamenckuii A.A., PybuoB A.M., u ap. noxn pen. Ilaceunuka B.B.
buonorus: Yuebnuk. 10 kinace, Akimonepnoe obmectBo «M3natensctBo «IIpocBenieHue.
[Taceunux B.B., Kamenckuii A.A., PybuoB A.M., u ap. noxn pen. Ilaceunuka B.B.
buonorus: Yuebnuk. 11 kiacc, AkimonepHoe obuiectBo «M3narensctBo «lIpocemienue.

COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH HaykaMu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouonoruu B
(opMHUPOBAHNUY COBPEMEHHOM HayuyHOU KapTHUHBI Mupa. CrucreMa OMOJI0rH4ecKUX HayK.

Mertonbl O3HAHUS KUBOW MPUPOAbI (HaOII0A€HUE, SKCIIEPUMEHT, ONMCAaHUEe, U3MEpPEHHE,
KJ1acCU(pUKalus, MOJICIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABI».

JlabopaTopHble U IpakTHYeCKUe padoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IUYHBIX METOJOB MpPU H3YYEHUHU
OMOJIOTNYECKIX OOBEKTOB.

Tema 2. /KuBble cuCTEeMbI M HX OPraHU3aIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHHs Ouosioruu. OTIuuue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOBI.

CgoiicTBa OWocucTeM | HX pa3HoOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alluu KUBOU
IIPUPOJBI».

O6opynoBanue: moaens Mosekynbl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHUE KJICTKH.

XHWMHMYECKMH  COCTaB  KIIETKH. XVAMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.



@yHKIIMM BOJABl U MUHEpAJbHBIX BElleCTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMMHOKHUCIOTEI — MOHOMEpBI OenkoB. HezameHnumele
U 3aMEHHMMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TMepBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHKIIMN OEITKOB.

®depmeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Orminuust  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

YrneBoasl: MOHOCAXapH bl (TII0K03a, pub03a U 1e30KCUpr003a), AUucaxapH bl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, LeJuioa03a). buonornueckue ¢yHkuun
YIJIEBOJIOB.

Jlutuaer:  Tpurmunepuabl, dochonunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JIMIIHIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GyHKIHH.

[MuTonorus — Hayka o kierke. KierouHas Teopuss — npUMep B3aUMOICHCTBHS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1ie Npu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cuCTeMa CUHTE3a OeJka.

Tumbl KJIETOK: JyKapHOTHYecKass M IpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dyKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, MX (YHKIUH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. lluromyazMa u e€ OpraHoMJBbL
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocomsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, MiacTHibl. lIpomcxoxkneHne MHUTOXOHAPUN M IJIACTHL.
Bunel nnactua. HememOpaHHbIe OpraHOU/Ibl KJIETKH: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUA0B KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue spa: saepHas o0oj0uKa, KaproIriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas TabmuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue MojeKyisl Oenka», «CTtpoeHue pepmenTay,
«Hyxkneunossie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHOTHYECKOU
KIeTKkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJbD, «JIUmuas.

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJECHHUS HAOIIOJCHUI,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHasi pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIK KaTanaas3bl)y.



JlaGopatopnast pabora Ne 2. «M3ydeHue CTPOEHHUS KJIETOK DPACTEHHH, >XMBOTHBIX W
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BemecTB, WIM MeTabonu3M. Accummianusa (TUIACTHYECKUH  OOMEH) |
JUCCUMUIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe€ CTOPOHBI €IMHOTO Tpoliecca MeTaboausma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIM3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U rerepoTpodHsbi. Pons pepmeHTOoB B 00MEeHE
BEIIIECTB M MPEBPAILIEHUH YHEPTHHU B KIIETKE.

®orocunre3. CBetoBas u TeMHOBas (a3bl (oTocuHTe3a. Peaknuum QorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIIUE OakTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisi KU3HMU Ha
3emuie.

Ouepreruyeckuii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KwucmopomHoe OKHCICHHE, WIM KIETOYHOE aAbixaHue. OKHCITUTETbHOE
docdopunupoBanne. IPPeKTUBHOCTH IHEPTrETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunte3a. ['enermueckass unopmamus u JHK. Peanuzanums
TeHeTUYeCKON HH(popMalu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitast BupycoB (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHuil, >)KUBOTHBIX M YEIIOBEKA, BBI3BIBAEMbIE BUpYyCaMH. Bupyc nMMyHoneuITa YeioBeKa

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, /1. . Usanosckui, K. A. Tumupszes.

Tabmuet  u cxembl:  «Tunbl  muTaHus», «Metabonuzmy»,  «MHUTOXOHIPUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Crpoenue u
dbyHKIMOHUpoBaHue TreHa», «CuHre3 Oenmka», «l['eHeTmueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u kuszHeHHbIH 1uKka Bupyca CIIWJ{a, Oaxrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-ammiaukauu «Yasoenune [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM UKk kineTku. MuTepdaza u mutos. Ilpomeccsr,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckre OCHOBBI Pa3MHOKEHUS U WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wierkm — muto3. Cramum murtosa. [Ipomecchl, mpoucxoasmme Ha pa3HbIX
CTaJusX MUTO3a. BuoNornueckuii CMbICII MUTO3A.

[Iporpammupyemasi TuOenb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsI OpPraHHM3MOB: Oecroioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUYECHUE A
CEJIEKLIAH.

[TomoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.



Meiios. Craguu meiosa. Ilporeccsl, mpoucxoismiye Ha cragusx meiosza. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AiilleKsieTka) — crepmatoreHe3 u oBoreHe3. (OCOOCHHOCTH CTpOCHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYIISIUA,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriustHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTa U
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUN», «lleleHne KIEeTKH
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN IHKI,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'ameroreHes y
MJIEKOMUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A).

O6opynoBaHue: MHUKPOCKOI, MuKpornpenaparsl «CriepMaTo30U/bl MIIEKOIMUTAIOLIET0Y,
«Siueknerka miekonutarouiero», «KapuoknHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-amInKanms «/lenenue ketkny, moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropust pasBuTuss reHeTuku. Ponb nurtonoruu u
AMOpHOJIOTHN B CTAHOBJIEHUU I'eHETHKHU. BKitag poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOTMYEeCKUH, LUTOreHETUUYECKUH, MOJEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcJelOBaHUS  NPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MoHorubpunHoe ckpenBanye. 3akoH eIUHO-00pa3ust THOpUI0B nepBoro nokosaeHus. I[Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCMMOIO  HACJEJIOBaHUS  IPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIEHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemIeHHOMY
HacJleJoBaHHIO reHoB. HapyieHnue cuensieHus reHoB B pe3ysbTaTe KpOCCHHTOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALUOHHOW HW3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE 1
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.



HacnencreenHasi, uin TeHOTHIIMYECKAsl, U3MEHUMBOCTh. KOMOWHATHBHAS M3MEHUHUBOCTD.
Meiio3 W T0ONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHUYMBOCTh. Kimaccudukarusi Myranuid: TeHHbIE, XpPOMOCOMHBIC, T¢HOMHBIe. YactoTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUe, B TOM uucie ¢ nomompio III[P-ananmu3a. HacnenctBennsle 3a0oseBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeIpacroiiokKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTUOPUIHOE CKPEUIMBAHUE M €r0 HUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Mero3y, «B3anmMoneincTBre ajiesIbHbIX T'€HOBY, «[ €HETHUUEeCKUE KapThl PACTEHUM, JKMBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C I1OJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoaudukamuoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpymn KpoBu», «MyTallMOHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHe», «/lurubpuanoe ckpemuBaHue», «llepekpécTt Xpomocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moceBHOW».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHue Moau(puUKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyramuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U TIpoliecc. 3apoKJIeHUe CeleKInu 1 goMectukaius. Yuenue H. U.
BaBuiioBa 0 IEeHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, TOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CENEeKIIUU. MacCoBBIi U WHANBUAYAIBHBIH OTOOPHI B CENEKIIMU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wnm THUOpUAHAS —CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJIy4YeHUE MONUIUIONI0B. JIOCTMIKEHMSI CENEeKUUU PACTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Knerounas wumxenepus. Knetounsie



KyIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiioHupoBaHre BBICOKOMPOIYKTUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpets: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. IBaHOB.

Tabmuiel U cxembl: kKapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3usl KYyJIbTYPHBIX
pacteHui», «llopoabl JoOMamIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHun», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHIKEHHUS CEJEKLMU PACTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBosrronMOHHAs OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOIMOHHAS TeOopus U e&
MeCTO B Orosoruu. BinsHue 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CupgerenbcTBa HBOJIOLMM. [laeoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh OSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIMCH, Tepexoanbie GpopMbl. buoreorpadudeckne: cxoICTBO
U paznuuue GayH u Giop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKyle CHiIbl  9BOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHAas W3MEHYMBOCTh, OOpb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLUU BHJIOB B Mpupojae. MyTalMOHHBIN IMpolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl mpucnocodaeHuni
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kputepum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomrorus. PopMbl 3BONIOLUHU: (puieTHdYecKas, JAWBEPreHTHAs, KOHBEpPTreHTHasd,
napajuienpHasi. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paauanus.



JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHudeckoro mupa Ha 3emiie», «3apoJblliu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX», «ITomynsum», «MyTanuoHHas U3MEHYMBOCTbBY, «ApoMop(o3bI»,
«Munoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bodonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymiectBoBanue», «IIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJICKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MII0I0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HAIpPAaBIICHUS IBOIIOLUNY, 00bEMHAS MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

Buoreorpaduyeckas kapra wmupa, KoywieKuus «QPOpMBI COXPAaHHOCTH HCKOMAEeMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «JIpozodumay (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpakTHYeCKUE PadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JlonayuyHble MpeACTaBICHUS O 3apOKACHUU XU3HU. HayuHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIOLUsS. AOHUOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKON 3BoJitony. HavanbHble Tansl Ouonorudeckoit somtonnu. ['mnoresa PHK-mupa.
®opmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpHONbl: KEMOPHUHCKHUM, OpPJIOBUKCKUM,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iicKkas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJI€0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIOTMYeCKuX MpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIMH
pPACTUTENBHOIO M XHBOTHOIO MHpa. Apomopdo3bl y pacTeHH U >XKUBOTHBIX. [losiBnenwue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)k€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
IpyHIbl OPTaHU3MOB.

OBoironusl 4elnoBeKka. AHTpPONOJIOrMs Kak Hayka. Pa3BuTHE NIpeICTaBICHHH O
IIPOUCXOXKICHNUN YesloBeKka. MeTo bl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MTOJI0KEHHNE YEIIOBEKA.

JBuxymue cuibl  (paxTopsl) aHTpomorenesa. HacnencTBeHHas HM3MEHYHMBOCTh H
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUM Tpy/aa, MBIIIJICHHE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs,, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoeueckue pacbl. OCHOBHbIE OOJIBILIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAs), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl



NpUCHOCOOJICHHOCTH TPEACTABUTENEH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3HukHoBeHne COHEUHON CUCTEMbI», «Pa3BUTHE OpraHM4YeCcKOro
mupa», «PacturenpHas kietka», <«OKuBoTHast kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJI0BEeKa U YelOoBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTHUYECKUX HAXOIO0K
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/Ipesnue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecke pachl».

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue uenoBeka» (OIOCThI  aBCTPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblla, KPOMAaHBOHIIA), CICTIKK WM U300paKeHHsT KaMEHHBIX OpYAHH
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebia), reoXpoHoJIorndeckas Tabiaua,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «3ydeHne MCKOMaEeMbIX OCTATKOB PAaCTECHUM M KMBOTHBIX B
KOJUTEKIIUSAX .

OKcKypeusi «IBONIOLUS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

DOkonorusi Kak Hayka. 3agadyd M pa3felibl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAas, I[OYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue ¢akrtopbl. Knaccudukanus skonoruueckux (pakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTpONIOreHHbIe. JlelicTBHE HKOJIOTMUECKUX (aKTOPOB Ha OPraHU3MBI.

AlGuotuueckue  (QaxkToOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0MOTHYECKUX (akTopoB. bruongornueckue puTmsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKUA NOMysAnuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCJIEHHOCTHU NOMYJIALMU U €€ peryJsiusl.

JdemoHcTpaumuu:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «Ipupoausie 3081 3eMany, «Cpeapl 0OUTaHUST OPraHU3MOB,
«®Dotonepunoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uHpy30pun-Tyenbkn», «llumepsie nenmu».

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pa6ota Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH PACTEHHUI U3 PA3HBIX MECT
oOUTaHUSDY.

JlabopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONMYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01ecTBa U 3K0JI0TrHYeCKHe CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHo3a:  BHJOBasd,
MPOCTPAHCTBEHHAs, Tpopuueckas (muuienasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckne cucteMbl (dkocuctemsbl). [loHsTHe 00 3KOCcHcTeMe W OHOreoIeHO3eE.
OYHKINOHATIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTHI.



KpyroBopot BemecTB M MOTOK 3HEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeaM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE NHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJIsiius, pazputue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03Ep M peK. ODKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMBbl. buonornyeckoe u
XO0351CTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycToMunBOCTH 3KOocucTeM. CoxpaHeHHe OHOJIOTrHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpykTypa Omochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOcepbl Kak TI00adbHONW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotbl BemecTB M OMOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
9KOJIOTHYECKHUE MTPOOIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMOpa3Ho00pas3msi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBICHHs MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTrkeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JdeMoHcTpanum:

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

Tabmuuel u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cOCTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBay, «llemn mnuraHusY, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOIUCTBEHHOTO Jeca», «IKOCHUCTeMa XBOWHOro eca», «buoienos
BOZOEMaA», «ArpoueHo3», «lIpuMepHbIE aHTPOIOIEHHbIE BO3JACHCTBHS Ha IIPUPOLYY,
«BaxHelme MCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeifmias
cocrapstoas ouocgeps», «DakTopsl Aerpagannuu nousy, «Ilapaukossiii 3¢ dexT», «PakTopsl
PaMOaKTUBHOTO 3arpsi3HeHus onocdepsn», «O0mas cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MO/Ieb-aNIIuKaLUs «Tunuynele OMOLIEHO3BI», repbapuii
«PactutenbHble  coobmiecTBa»,  Koylekuuu — «buomenos», «BpenuTtenun — BakHeHIImMx
CENIbCKOXO3SUCTBEHHBIX ~KYIBTYp», TepOapuui ¥ KOJUIEKIIMM pAcTeHUH W  IKUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpymnaM ojHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXPaHIEMbIX BHIOB PACTEHUH M KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBLIET'O OBPA3OBAHUA

Cornacho ®I'OC COQO, ycraHaBnuBalTcsd TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aromyMUCs MPOrpaMM CpeHEero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNPEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pE3yIbTaTOB OCBOEHHMs IpenmMera «bHonorusy BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIONIUE: OCO3HAHUE OOy4YarOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOINPEIEIIECHHUIO,
HaJIMYue MOTHBAIlMM K OOy4YeHHIO OHOJIOTHH, LEJeHANPaBICHHOE pPa3BUTUE BHYTPEHHUX



yOeXACHHUI JIMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEW M MCTOPHYECKHUX TPAIUIUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATCNLHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHWs, HaJMYMe SKOJOTMUYECKOTO IMPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD )KU3HEHHbBIE TUIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS TpenMmera «bHONOTHs» TOCTUraloTCs B CIUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPHOTHU3MA,
YBa)XCHUSI K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBOXKCHHS, OEPEeKHOTr0  OTHOIICHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaJUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUupojie U OKpYyKarolen cpere.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TO3WUTHBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTU3allud OCHOBHBIX
HAIpPaBJICHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUICKOT0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MpaB M OOA3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JAHUHN YY€OHBIX MPOEKTOB,
pelIeHnN yu4eOHBIX U MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYSCKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIGHUIO K SBICHUSM
COBPEMEHHOM JKU3HH U OOBSICHSATH €€

YMEHHE YUYUTHIBAaTh B CBOMX JECUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBHYS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSMHU, KYJbTYPHBIMH [IEHHOCTSMH U COITUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENBHBIX M UCCIEIOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYX JACHUU CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO CONCPIKAHNS,

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCHICKON TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH Inepex PoauHONM, ropaocTu 3a CBOW Kpai, CBOIO
Poauny, cBO# S3bIK U KYJIBTYpY, MPOILIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TIPUPOJHOMY HACICAHIO W TAMSATHHUKAM IMPUPOIBI,
JIocTXKeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHUCKHX YYEHBIX B CTAHOBIICHUE W pa3BHUTHE
OMOJOTUH, TOHUMAaHW 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yoe:K IEHHOCTh, TOTOBHOCTb K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;



CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O NPUHATHS LIEHHOCTEM CEMEHHOM KU3HU B COOTBETCTBUU C TPAJULIMIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJABI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peajn3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX MPaBUJ U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI U OTIbIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HMHAMBHIYABHOTO M KOJUIEKTHBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHMOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPY10II00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON 1 COLMAIIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIbHO  BBINOJHATH  TAaKYIO
JIeATEIbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm mpodecCHOHATBHON NEeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIIeii mpodeccruu u pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH I[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

OCO3HaHHeE TI00aTBHOTO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;

CIOCOOHOCTH MCIIOJIh30BaTh NMPUOOpETaeMble TIPU U3YYCHUH OUOJIOTHUU 3HAHHUS U YMEHHS
IpU pelIeHuu MPOOTIEM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIBE30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHBHOE HEMPUSATHE JEHCTBHM, NMPUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTHMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4KMe pPa3BUTOTO HKOJIOTHYECKOTO MBIIIIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM TpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIbTYPHOM MHUPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M UNTATEIICKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBHS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue cnenuduku OHONOrMM Kak HayKH, OCO3HaHHMA €€ poyid B (OPMHPOBAHUU
PaLMOHATIBHOI'O HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpEe KaKk O eIMHCTBE NPUPOABI, YeJIOBEeKa U oOmecTBa, B TMO3HAHWU NPUPOIAHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOJIeM COXPAaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECIIEUEHUs
HOBOI'O YPOBHS pa3BUTHs MEAMILMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA MyTeH BBIX0/a U3 TI00aTbHBIX
9KOJIOTUYECKUX MPoOsIeM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHMM B LIEJISX MOBBILIEHUS OOIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOHl TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoit pu U3y4eHuu ONoJIOoTuH;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHMsS, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHaluu3a M OOBSCHEHUS SBICHUN
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHBIE
3aKJIIOYCHUsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po0JIeM B PEATIbHBIX )KM3HEHHBIX CUTYALIMSIX;

OCO3HAHHE LICHHOCTH HAayYHOH IEATENbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOCKTHYIO U
HCCIIEN0BATENIBCKYIO IESITENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENpPEpbIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS Y4eOHOTO mpenmera «BbHONOTHS» BKIIOUYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHHUS  OOYUAIOMIMXCS  MEXKIUCHUIIMHAPHbIE
(MeXTpenMeTHbIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs,
SIBJICHHE, TPOIeCC, CHCTEMa, HAay4HBIA (DaKT, MPHUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1MO3HAaBaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISATHUBHBIE), 00ECIEUNBAOIINE
(dopmupoBaHre (HYHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHLHH OOy4aroIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOEHHsI MPOTpaMMbl CpeIHEro oOIiero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;



UCIOJIb30BaTh MpPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCUpUKaAIMU, OOOOIIeHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
HOHATHUH (BBIIENIATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH ITOHIATHSIMH );

ONpeNeNATh LeNN AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA AT OOBsSCHeHHS (AKTOB W SIBICHHH KHUBOMH
HIPUPOIBI;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTpUBAEMbIX SABICHMSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUHA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTEePUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLIEHUBATh PUCKH MTOCIEICTBUI e TEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH padOTy B YCIOBHUSIX pPEAJbHOr0, BHUPTYalIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIQ/IETh HaBbIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs MPaKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETAlNU, MPEOOPa30BAaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYaIMsX, B TOM YHCIE MpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMH
HOHATUSMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BAaTENbHOW AESITEIBHOCTU U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIIBUTATh
TUMoTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJTM3UPOBaTh IMOJyYEHHbIE B XOJ€ pELIeHUS 3aJaud pPe3ysbTaThbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

YMETh IEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJbHYI0O U  IPaKTUYECKyl0  obsactu
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE MWJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHMUS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHere), aHaIW3UpOBaThb HH(GOPMALMIO PA3IMYHBIX BHIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;



dbopMynHupoBaTh 3ampoCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbI NPH IOHCKE U OTOOpe
Ouostornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 33714,

npuoOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OPMY MPEACTABICHUS OMOJOTHYECKOU
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TAOIHILIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBII $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOTrHYEeCcKOU
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, MHCIONb30BaTh M MPEOOpPa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH;

BJIQJICTh HABbIKAMHU pACMO3HABaHUS U 3alIUThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHANIOre
WINA JUCKYCCHU TI0 CYIIECTBY OOCY)XKTaeMOH TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHHsI Mpe/iaracMoi 3aJadud, YYWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HEBepOalbHBIE CpEICTBAa OOIICHHS, MMOHUMATh 3HAYEHUE COLHUATbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJECHCTBUS, NMOHMMATh HaMepEeHUs
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(GopMyIUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHUS C HUCIHOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHn OMONIOTNYeCKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBUS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

OPUHUMATh IeJId COBMECTHOM JEATeNbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCHpelesiaTh POJH C YyU4ETOM
MHEHHMH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJO0r0 Y4aCTHHKA KOMaHbl B OOLIUNA pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1€JIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIBHOM JESATCIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHUS MPOOIEMbI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paAMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCThH 32 PEIICHHE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBBI B JICATEILHOCTH, OI[CHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUIN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI peIICKCHH
JUTSL OLICHKY CUTYalluH, BHIOOPA BEPHOTO PEILICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U @PT'YMEHTBI JPYTUX [P aHAIU3E PE3YJIbTATOB JACATEIBHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOs1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII MO OCBOEGHHIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSITeIBbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenMeTHBIE pe3ynbTaThl OCBOEGHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHWE OMOJOTUYECKUX TEPMHUHOB U MOHATUM: KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BEImeCTB M  MpEeBpalleHHuEe DHEPruu), TOMeocTa3
(camoperynsiiusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTenuil H. U.
Baguosa), onpenensaTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M OMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJIECHUH, OpraHu3alMs H MpoBeleHHEe OHUOIOTHYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMBIMU



BEIMYMHAMHU, OOBSICHCHHE TOJMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TOHSTHUH,
TEOPHIl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIJICATh CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHUOT M HYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSThH MMOJYYCHHBIC 3HAHUS NIl OOBSICHEHUS OMOJIOTUYECKUX IMPOIIECCOB U
SIBIICHUH, /17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHHWE HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOJOTNOIb30BAHMS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TIEeHETHYEeCKHe 3a7ayd Ha MOHO- M JAUTHOpPHIHOE
CKpEIlMBaHUE, CIETUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOPATOpHbIE U MPAaKTHUYECKHE pabOThI, COOJIIOATh MpaBHia MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOi MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepHalbl), STHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HWHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON rPaMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PacCKPBIBATh COJICPKAHNE OMOJIIOTHYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIHUSA,
reHo(OHA, SBONIONHS, JBUXKYIUME CHIBI ((aKTOpbl) SBOJIONUHU, MPUCTOCOOIEHHOCTH
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJOrHYecKas nmupamuaa, OuoreoreHos, ouocdepa;

yMEHHME Hu3araTb Ouosnorunueckue Teopuu (dBomtonuoHHas Teopuss Y. JlapBuna,
CUHTETHYECKasl TeOpHs SBOJIOIHH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHBIX HampaBieHud u myted sBomonuu A. H. CesepioBa, yuyeHus o
ounoctepe B. U. BepHanckoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOrO MO3HaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTrO
OKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIY HCCIETYyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3YyNbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIE MTPU3HAKUA CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYILEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOI€OlEHO30B U HSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTHUHU B IKOCUCTEMAX, AHTPOMOTCHHBIX U3MEHEHUN



B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpPOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIs1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN )KU3HHU C LIETIbI0 00eCreueHHsI
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouosoruu Ui palnKoHaIBLHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/lauM, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LIENU MUTaHUsA);

YMEHHUE BBIOJHATH JIAOOPATOpPHbIE M MPAKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OLICHWBAaTh W MHTEPIPETUPOBaTh MH(POPMALUIO OHOJIOIMYECKOIO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHE CO3JaBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOMIeHHs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

B TOM YHCJIE C y4eTOM paboueill mporpaMMbl BOCIUTAHUS C YKa3aHUEM KOJIMYECTBA YacoB,
OTBOJIUMBIX Ha OCBOEHHUE KaXKJIOM TEMBI

TemaTtuueckoe IJIAHUPOBAHUC OPUCHTUPOBAHO HaA BKIKOYCHHC MCJICBbIX IIPUOPHUTCTOB

BOCIIUTAHMSI, a TakkKe ToJoxkeHus Moayis «llIkonpHbINA ypok» Pabodel mporpaMMbl BOCIIUTAHHUS,

SIBJISIFOIIEHCA YacThio conepxkaTtensHoro pazaena OOIT COO.

10 KJIACC
Koau4gecTBo 4acoB DJIeKTPOHHbBIE
HanmMmenoBanue
Ne a3/1eJI0B  TEM K I (ungposre)
/i ﬁ Ollr - Beero ongpo.m)HLle pﬁaKanecKHe 06 pazoBaTeIbHbIe
porp padoTnI PaooThI pecypesi
bubnunoreka LIOK
1 buonorui kax Hayka 2 0.5 https://m.edsoo0.ru/7f41¢c292
5 JKuBbIe CHUCTEMEI U 1 05 bubnunorexka LIOK
MX OpraHu3aLus ' https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB 5 1 bubmuoreka [IOK
Y CTPOEHUE KIETKHU https://m.edso0o.ru/7f41c292
4 JKuzHenesrenpbHOCTH 6 05 bubnunoreka LIOK
KJIETKU ' https://m.edsoo.ru/7f41¢c292
Pa3smMmuoxenue u
5 WHUBUIyaJIbHOE 5 bubnunoreka LIOK
pa3BUTHE https://m.edso00.ru/7f41c292
OpTaHU3MOB
H
g | Recrmeremoon | Bumorea 10K
https://m.edsoo.ru/7f41c292
OpPTaHU3MOB
Cenexmus
7 OpraHU3MOB. 3 05 bubmuorexa [IOK
OCHOBEI ' https://m.edsoo.ru/7f41c292
OMOTEXHOJIIOTHHU
8 PesepBHOE Bpemst 1 bubmorexa LIOK
p P https://m.edsoo.ru/7f41c292
OO0111€€ KOJIMYECTBO YaCOB 34 0 3
0 MPOTPaMMe



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne pa3jaesioB u (uudposBbie)
/i Tem Beero KOHT%OJILHLIQ HpaKTﬁI/I‘IGCKI/Ie 06pa30OBATEABHBIE
NPOrpamMMbl PaboTel paboTel pecypchl
1 DBOJTFOLIMOHHAS 9 bubmuorexa [JOK
OMOJTOTHS https://m.edsoo.ru/7f41cc74
B
2 " OZi;III;;IzZeHHe 9 bu6mmoreka [IOK
P https://m.edsoo.ru/7f41cc74
KU3HHU Ha 3emMIie
3 OOIE)FaHI;fOMB;ZI 5 1 bubmuorexa [JOK
Py kAol https://m.edsoo.ru/7f41cc74
cpena
Coo06
4 31(00(310?;32(3:;?6 9 1 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHoe 5 bubnuoreka [IOK
BpeMs https://m.edsoo.ru/7f41cc74
OO611ee KOJIMYECTBO 34 1 5
4acoB 10 Mporpamme
PabGoune mporpamma ydeObHOro mpeamera «buonorus» (0a30BBII  YPOBCHB)

dbopMupyercs ¢ yueToM padoueil mporpaMMbl BOCITUTAHUS.
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