MUHHUCTEPCTBO ITPOCBEILEHUES POCCUICKOI ®EJEPALIMNA
Komurer no o6pazoBanuio [IpaButensctBa Cankr-IleTepOypra
Anmvunuctpanus Cankr-IlerepOypra
Otnen o6pazoBanus [lymkunckoro paitona Cankr-IlerepOypra

I'bOY mikona Ne 315

PACCMOTPEHO YTBEPXIAIO

[lenarormyeckuii coBer Jupexrop /A. A. MupenkoBa/

ITporokos Ne 1 ot 28.08.2024 r. ITpuka3 Ne 83 ot 28.08.2024 r.
MopnucaHo undpoBoi NOANUCHIO:
MwupeHkoBa AnvHa AnekcaHapOBHa
DN: cn=MwnpeHkoBa AnuHa AnekcaHapoOBHa,
0=IBOY wkona N 315 lMNywKNHCKOro pamoHa
CaHkT-lMeTepbypra, ou=upekTop,
email=school_315@mail.ru, c=RU

PABOYAS I[TPOTPAMMA

yuebHoro kypca «buonorus»

1utst ooygarormxcst 10-11 kmaccoB

Cankr-IletepOypr

2024-2025



MNOACHUTEJIBHAS 3AIINCKA

PaGouasi nporpamMmMma cocraBJ/ieHa HA OCHOBe:

. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanumn» ¢ U3SMEHEHUSIMH;

. ®denepalibHOTO TOCYIapCTBEHHOIO0 O0pa30BaTEIbHOTO CTaHJApTa OCHOBHOIO
oOmero oOpa3oBaHMs, YTBEP)KICHHOTO MpPHKa3oM MuUHHCTEPCTBA OO0pa3oBaHUS W HAYKH
Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 (3apeructpuposan 05.07.2021 Ne 64101)

. IIpukaza Mununcrepcta npocsemienust Poccuiickoit ®enepaunn Ne 568 ot
18.07.2022 “O BHeceHMU M3MEHEHUH B (efepalibHBIN TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIN
CTaHJapT OCHOBHOTO 0011ero oopazoanus” (3apeructpuponan 17.08.2022 Ne 69675)

. @®OIl  ocHoBHoro obmero obpasoBanusi (Ilpukas  MunucrepcTBa
npocBemieHust Poccuiickoit ®enepaumu ot 18.05.2023 Ne 370 “O06 yTBepkIeHHH
dbenepasibHON  00pa3oBaTENBLHONM  MPOTPAMMBI  OCHOBHOTO  oO0mmiero  oOpa3oBaHus’
)(3apeructpuposan 12.07.2023)

. [Tpukaza MunuctepctBa npocsenienus P® or 02.08.2022 Ne 653 «O6
yTBepKIEHUH  (hefepalbHOrO TMEPedHs  AJIEKTPOHHBIX  00pa30BaTENBHBIX  PECYPCOB,
JOMYIIEHHBIX K KCIOJb30BAaHUIO MPU  peald3allid HMEIOIUX TOCYydapCTBEHHYIO
aKKpenuTanuio oOpazoBaTenbHBIX mporpamm  HOO, OO0, COO» (3apeructpupoBaH
29.08.2022 Ne 69822)

. @enepanbHOro mnepeyHss y4yeOHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHHUIO TPH
peaiv3allii HMMEIOIIKUX TOCYJAapCTBEHHYIO aKKpeIUTaIio o00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOTO 00IIIeT0, OCHOBHOT'O OOIIEro, CpeaHero odIero o0pa3oBaHus OpraHU3AIMIMH,
OCYWIECTBISIONIMMUA  OOpa30BaTeIbHYI0  JEATENBHOCTh,  YTBEPXKICHHOTO  MPHUKAa30M
Munnpocsemienust Poccun ot 21 centabps 2022 r. Ne 858;

. [locranoBienust ['maBHOrOo  rocygapcTBEHHOTO  CaHUTApHOTO  Bpaua
Poccutickoit @epepanun ot 28.09.2020 Ne 28 "OO yrBepkaeHun caHuTapHbIXx mpaBui CII
2.4. 3648-20 "CaHuTapHO-3ITUAEMHUOIOTHYECKUE TPEOOBAHHS K OpPraHU3alKsIM BOCIIUTAHUS U
o0ydeHUs1, OTJbIXa U 03[JOPOBIICHUS JCTECH U MOJIOJICKH";

o [TocranoBnenusa ['7aBHOrO TOCYJapCTBEHHOI'O CaHUTApHOro Bpaya PD ot
28.01.2021 N 2"OG6 ytBepkneHun caHuTapHbix npaBwi W HopMm CanlluH 1.2.3685-21
"I'uruennyeckne HOpPMAaTHBBI M TpeOoBaHMA K oOecrmeyeHHIo Oe30macHOCTH U (WJIH)

0e3BpeAHOCTH IS YeroBeKa (paKTOpPOB Cpeibl oOuTaHus";



. VcraBa ['ocynapcTBeHHOTO OIOIHKETHOT O 00111e00pa30BaTEILHOTO
YUpeKIEHUs cpeaHeit obmeodpazoBarenbHON mKoabl Ne 315 ITymkuackoro paiiona CaHKT —
[TetepOypra;

. Kanenmapuoro yuenoro rpadpuxka I'BOY mkonsr Ne 315 IlymkuHckoro
paiiona Cankrt-IlerepOypra Ha 2024-2025 yueOHbIi TO/;

. VYyebHoro mimana ocHoBHOro o6Omiero oOpaszoBanus ['BOY mkonsr Ne 315
[Tymkunckoro paiiona Cankt — [TerepOypra na 2024-2025 y4eOHbli TO;

. [Tonoxenus o padounx mporpammax ['BOY mkomnsr Ne315, yTBepkaeHHOTO

npuka3om aupektopa Ne32 ot 30.08.2023r.

[Tpu pa3zpaboTke mporpaMMsbl IO OMOJIOTUU TEOPETHUECKYIO0 OCHOBY JJISl OTIPE/IeNICHUs
MOJIX0A0B K (DOPMHUPOBAHUIO COZAEpKaHUS ydeOHOro mpeamera «buONOTHS» COCTaBUIIM:
koHnentyaiabHble nonoxeans @I'OC COO o B3auM0o00yCIOBICHHOCTH LIEJIeH, CoepKaHus,
pe3yNbTaToB 00y4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00
OOIIMX HENSIX ¥ MPUHIHUIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpasoBanusi B Poccuiickoit ®enepannu, a Takke IMOJOKEHUS O creuupuke
Ouosiornu, e 3HAUYCHUM B TO3HAHWU >XMBOW MPUPOIABI U OOECIEUYEHUH CYIIECTBOBAHUS
yenoBedyeckoro oodmiecTBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSM, OINpEAENIEHbl OCHOBHbBIE
(GyHKIMH PpOrpaMMbl TI0 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Owuonormm Ma€T mpeACTaBlIeHHWE O MesaX, 00 oOmel crpareruu
o0y4yeHMs, BOCHUTAHHUA M pPa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4YeOHOro mpeamera
«buonorus», omnpenenser o0sf3aTeIbHOE MPEIMETHOE COJEpP)KaHUE, €ro CTPYKTYpY,
pacmpezielieHue Mo pasfelnaM U TeMaM, PEeKOMEHIYEeMYI0 MOCIeI0BaTeIbHOCTh H3YUYECHUS
y4eOHOro Marepuana ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTEeNBFHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOINXCA.

B mporpamme mo OuoNOTMHM TakKe YYUTBHIBAIOTCS TpeOOBaHUS K IJIAHHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM 00ydeHHs B (HOpMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH/YYEOHBIX NEHCTBUI 00yJarOIIUXCs
10 OCBOCHHIO COZIEPKaHMsI OMOJIOTMYECKOT0 00pa30BaHUsL.

B nporpamme no 6monorun (10-11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH MPUHIIUTI
MPEEeMCTBEHHOCTH B M3y4Y€HUM OHOJOruM, Onarojaps uyeMy B HeW MpocMaTpUBaeTCs
HANpaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-

HAay4YHOT'O MHPOBO33pPCHU, OEHHOCTHBIX OpI/IeHTaI_[I/II\/'I JIUYHOCTH, 9KOJIOTHYCCKOT'O



MBIIUICHUS], TPEACTAaBIECHUN O 340pOBOM o0Opa3e XH3HU U OepexHbIM OTHOUICHHEM K
OKpy’KaroIie npupomaHou cpene. [loaTomy Hapsmy ¢ H3ydeHHEM OOIIEOHOIIOTHYECKUX
TEOpHii, a TaKKe 3HAHUN O CTPOCHHMHM >KHUBBIX CUCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX
NPOTEKAIOIIUX B HHUX IMPOLECCOB B TMporpaMmMe MO OHOJOTHHM YIENeHO BHHUMAaHHE
WCIOJIb30BAHUIO TMOJIyYEHHBIX 3HAHUN B MOBCEIHEBHOW KU3HU JJISl PEIICHUS MPHUKIATHBIX
3aa4, B TOM uucie: Npo(UIaKTUKU HACIEICTBEHHBIX 3a00J€BaHHI 4YeIoBeKa, MEIHUKO-
TCHETHYECKOT0  KOHCYJBTHPOBAaHUS, OOOCHOBAaHHS  SKOJOTHYECKH  I€Ieco00pa3HOro
MOBEJCHUS B OKPYXAIOIIEH MPUPOAHON Cpele, aHaiau3a BIWSHUSA XO3SHMCTBEHHOM
NeSITeIbHOCTH YeJIOBEKa Ha COCTOSTHUE MPHUPOJHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHIIEHUE
BHHUMaHUA K MPUKIIAJHON HANpaBICHHOCTH y4eOHOro npeaMera «buonorus» mpoaukToBaHO
HEOOXOMMOCTBIO OOECIIEUEeHUsI YCIOBUH JUIsl pEUIeHHs OJHOW M3 aKTyalbHBIX 3a/ad
IIKOJILHOTO OHMOJIOTHYecKoro oOpa3oBaHUs, KOTOpas mpeamnojaraeT (HOpMHUpPOBAHHE Y
oOyJaromuxcsi CIOCOOHOCTH aaNTUPOBAThCS K U3MEHEHHUSIM AMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT0 MHpA.

Buosnorus Ha ypoBHe cpeqHero oduiero oopa3zoBaHus 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (popMupoBaHUE y OOYHAIOUIUXCS MPEACTABICHUH O HayYHOW KapTHHE MHUpAa,
pacimupsier ¥ 0000I1aeT 3HAHHUA O >KUBOM HpUpoOJie, €€ OTIIMYUTENIbHBIX MpHU3HAKaX —
YPOBHEBOM OpraHU3allid WU HBOJIOLUHU, CO3MAET YCIOBHUS JUIS: MO3HAHUS 3aKOHOB KUBOM
npupoasl, GopMHpoBaHUSA (DYHKIIMOHAIBHOW TI'pPaMOTHOCTH, HAaBBIKOB 370pPOBOTO H
6e3omacHoro o0pa3a JKW3HH, HKOJOTHYECKOTO MBIIIJICHHUS, LEHHOCTHOIO OTHOILEHHS K
YKUBOU MIPUPOJIEC U YETIOBEKY.

bonbuioe 3HaueHue OWONIOTHS HMEET TaKkKe MJIS pPELIEHUS BOCIUTATENbHBIX U
pa3sBUBAIOMIMX 33Ja4 CpeAHEro oOlmiero oO0pa3oBaHUs, COLHUATU3AIUH  OO0YYaIOLIHXCS.
W3ydenue Owuosoruu obecreyrBaeT ycIoBHUA s (OPMHUPOBAHUS HHTEIUICKTYAJIbHBIX,
KOMMYHHUKAIIMOHHBIX W MH(QOPMALMOHHBIX  HABBIKOB,  JICTETUYECKOW  KYJIBTYpBHI,
CHOCOOCTBYET MHTETpally OUOJIOTMYECKUX 3HaHUH C MPEICTaBICHUSIMH U3 IPYTUX yUeOHBIX
NPEeIMETOB, B YaCTHOCTH, (HM3MKH, XUMHM M reorpaduu. HasBaHHBIE MOJIOKEHUS O
npeJHasHauYeHUH y4eOHOro mnpenMeTra «bBHOJOTHS» COCTaBHIM OCHOBY ISl ONpEACTICHHS
MOJIXOJIOB K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJIEPKaHus, IIPEICTaBICHHOIO B IpOrpaMme
110 OMOJIOTHH.

Otb6op coxmepxkanust yuebHoro mpenmera «buonorus» Ha 6a30BOoM ypoOBHE

OCYIIECTBIEH C TMO3MIUNA KyJIbTYpPOCOOOPa3HOTO MOAXO0Jd, B COOTBETCTBHH C KOTOPBIM



oOyuJaroluecs: JOJKHbl OCBOMTH 3HAHUSA M YMEHHMsI, 3HaUMMble ISl (hopMUpOBaHMs 0OIIEH
KYJBTYpBI, ONpPENEISAIOIINE aJIeKBaTHOE IOBEJICHUE YEJIOBEKAa B OKPY)KAKOUIEH MPUPOIHON
cpezne, BOCTpeOOBAaHHBIE B MOBCETHEBHOM JKM3HM M MPAKTHUECKOH nestenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHMM 3aHUMAIOT JIEMEHTBI COAEPIKAHMS, KOTOPBIE CIIY’KaT OCHOBOM
u1st pOpMUPOBAHUS TIPEICTABIICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA U
LIEHHOCTHBIX OPHUEHTAlUSAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHM3aIlMM OHOJIOrMYECKOTo
o0Opa3oBaHUsI.

CTpyKTypupOBaHHE COJIEpXKaHUA Y4eOHOro MarepHaja B MporpaMMme Mo OHOIOrUu
OCYIIECTBJIEHO C Y4Y€TOM MPHOPUTETHOIO 3HAYEHHUS 3HAHUM 00 OTIMYHUTEIHHBIX
OCOOEHHOCTSIX KHBOW TMPHUPOJBI, O €€ YypOBHEBOW OpraHU3allMd M HBOJIONWU. B
COOTBETCTBHH C 3THM B CTPYKType yueOHOro mpeamera «bHonIorus» BbIIEICHbI CIEAYIONIHe
coJiepKaTeNbHble JIMHNU: «buosorus kak Hayka. MeTolbl Hay4HOro nosHaHus», «Kierka
Kak Oumosornyeckas cucreman, «OpraHu3m Kak Ouosoruyeckas cucremayn, «Cucrema u
MHOT000pa3ue OpPraHu4ecKoro Mupa», «IBOJIONUS >KUBOM MPUPOIBD», «IKOCHUCTEMBI U
MIPUCYLINE UM 3aKOHOMEPHOCTH.

Henp u3yuyenus ydeGHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE
00y4aroIUMUCs 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHON OpraHu3ali KHUBBIX CHUCTEM
pa3HOTO paHra M NpHOOpEeTEeHHWE YMEHUM HCIONb30BaTh 3TH 3HAHUS JJI T'PAMOTHBIX
JCUCTBUI B OTHOUIEHWH OOBEKTOB >KMBOM MPUPOIBI U PEIICHUS PA3JINYHBIX >KU3HEHHBIX
npooeMm.

Joctrxenne nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTcs peleHrueM CIeAYOMUX 3aay:

OCBOCHHME OOYHYAIOUIMMHCSA CHUCTEMbI 3HAHUH O OMOJIOTHUECKUX TEOpPHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIaX, CIyXKalluX OCHOBOH JUIsl (POPMUPOBAHUS
MIPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJAaX HAYYHOrO IO3HaHUS,
CTPOCHHH, MHOTOOOPa3uN U OCOOEHHOCTSX KMBBIX CHUCTEM Pa3HOI'O YPOBHSI OpraHu3allvu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

(dopmupoBaHUe y 00yYaIONINXCS TTO3HABATENBHBIX, HHTEIUIEKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTE B Mpoliecce aHalu3a JaHHBIX O MYTAX Pa3BUTHS B OHOJOTUH HAyYHBIX

B3TJIA10B, H,Heﬁ " IOAXO0J0B K U3YUCHUIO KMBBIX CUCTEM PA3HOT'O YPOBHA OpTraHHU3allNH;



CTAaHOBJICHHE Yy OOydJaromuxcsi oOmieil KyJbTyphl, (YHKIIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SBJICHUS OKPY’KAIOLIETO MUpPA >KMBOW MPUPOIBI
Ha OCHOBAaHUU 3HAHUI U OTBITA, MOTYYCHHBIX IPH U3yUYECHUN OUOJIOTHH;

dbopMupoBaHUe y 00yUYaIONUXCS YMEHUH HILTIOCTPUPOBATH 3HAUEHHUE OMOTOTHYECKIX
3HAHUWA B MPAKTHYECKON NEATENbHOCTH YeNIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA,

BOCTIUTaHHE YOSKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YETIOBEKOM >KUBOUM MPUPOIBI,
HEOOXOIUMOCTH OEpeXHOro OTHOIICHUST K HeH, COONIOAEHUS STHYECKUX HOPM IIpH
MPOBEICHUH OMOJIOTMYECKUX HCCIIET0BaHUT;

OCO3HAHHWE IIEHHOCTH OHWOJIOTUYECKUX 3HAHUM JJI1  TOBBILIEHUS  YPOBHS
AKOJIOTHUYECKOH KYJIbTYPHI, U (POPMHUPOBAHUS HAYTYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MTPUOOPETEHHBIX 3HAHUIH U YMEHUN B TMIOBCETHEBHON YKU3HU JJISI OLIEHKU
MTOCJICICTBHI CBOCH NESITEIIBHOCTUA MO OTHOIIEHUIO K OKPYXKAaIoIIeH cpejie, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE U COOJIOICHHE Mep PO MITAKTUKH 3a00JI€BaHUIMA.

B cucreme cpennero obmiero obpasoBanusi «buosnorus», usydaemas Ha 0a30BOM
YpOBHE, SBISIETCS OO0SI3aTENILHBIM YYEOHBIM MPEAMETOM, BXOMSIIAM B COCTaB MPEIMETHOM
o0nactu «EcTecTBeHHO-HayUHbIE TPEAMETHI.

Jnst w3ydenuss Ouosjorun Ha 0a30BOM YPOBHE CpEIHEro o0O0mero oOpa3oBaHUS
otrBoauTcs 68 vacos: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B

HEJIEITIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUECKUMHU U APYTUMU
€CTECTBEHHBIMH HaykKamH, ¢uinocopueil, STUKOH, 3CTETUKONH M mpaBoM. Ponb Omosnoruu B
(dhopMUpOBaHUH COBPEMEHHOUN HayYHOU KapTHHBI Mupa. CucTteMa OMOIOTUYECKUX HaYK.

Metoapl TO3HaHMS KUBOW NpUponbl (HaAOIIOAEHHE, DSKCHEPHUMEHT, OIHMCAHUE,
U3MEpeHHe, KinaccuuKaIus, MOICTUPOBaHUE, CTAaTUCTUYECKass 00paboTKa TaHHBIX ).

JdemMoncTpanuu:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

IIpaktuueckast padora Ne 1. «Mcnosnp3oBaHue Pa3TUYHBIX METOAOB NpPU U3yUEHHH
OMOJIOTUIECKIX 0OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aI U,

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosorun. OTIMdue KUBBIX
CUCTEM OT HEOPraHU4ECKON PUPOJIBI.

CpoiicTBa OuocucteM M HUX pazHooOpasue. YPOBHHM OpraHM3alUUd OHOCHUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIA, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJSAIIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTEOIEHOTUYECKH I ), OMOCHEPHBIN.

JdemMoncTpanuu:

Tabmuupl u cxembl: «OCHOBHBIC MPU3HAKH KU3HWY», «YPOBHU OPraHU3ALUHU KUBOU
MIPUPOJIBD).

O6opynoBanue: moaenb Mosekysbl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHAYECKUA  COCTaB  KJETKH. XHUMHYECKHE  JJIEMEHTBI:  MAaKpPO3JEMEHTBHI,
MHKpPO3J1eMEHTHI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

@yHKIMH BOABI 1 MUHEPAJIbHBIX BeUIECTB B KieTke. [logaepkaHne 0CMOTHYECKOTrO

Oayauca.



benku. CoctaB u cTpoeHHEe O€NIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble ¥ 3aMEHUMBIE AMHHOKHCIOTBI. AMMHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OCJIKOBOW MOJEKyNbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAsS W UYETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bronornueckue GyHKIMH OETKOB.

depMeHTHI — OroJoTHUecKre KaranuzaTopbl. CTpoeHHe (pepMeHTa: akKTUBHBIA IIEHTD,
cyocrpatHas cnenuduyHocth. Kodepmentsl. Butamunbel. Otimuus ¢GepMeHTOB OT
HEOPraHUYECKUX KaTallnu3aTOpPOB.

VYrneBoasl: MoOHOcaxapuibel (TJIOKO3a, pubo3a U J1e30KCHpuO03a), Aucaxapusl
(caxapo3sa, J1lakTO3a) W TOJIMCAaXapuabl (Kpaxmal, TIUKOTEeH, IeJUIoj03a). buonornyeckue
(YHKIMH YTJICBOJIOB.

Jlunuasl: Tpurauuepuasl, dochonunuabl, crepounsl. ['uapodunbHO-rHAPODHOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu iununoB. CpaBHEHHE YTIIEBOJIOB, OCNKOB M JIMIIHIOB
KaK UICTOYHHKOB 3HEPTUH.

Hykneunoseie kucnotel: JIHK m PHK. Hykneornabsl — MOHOMEpBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkmuu JIHK. Crpoenne n ¢ynkinun PHK. Buast PHK. AT®:
CTpoeHHUE U (YHKIIHH.

[utonorust — Hayka o kierke. Kinertounast Teopusi — npuMep B3aUMOJICUCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUeHUs KIETKH.

Krerka kak menoctHass xwuBas cuctema. OOmMe NPU3HAKH KIETOK: 3aMKHYTas
Hapy>kHas MmeMOpana, MoJsiekyel JIHK kak reHernyeckuii annapar, cucreMa cuHTe3a Oenka.

Tunsl KJIETOK: 3yKapuoTHuYecKas M MpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTHUecKo KieTku. Knerounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHASI CTEHKA, TIMKOKAIUKC, UX (QYHKIIHIH.
[Tnasmarnueckass memOpana, €€ cBoiictBa W (yHknuu. l[{urtommazmMa u e€ opraHOWIBI.
OnnomemOpannble  opranouasl  kimetkw: OIIC, ammapar ['onbmKu,  JHU30COMBI.
[TonyaBTOHOMHBIE OpraHOMAbl KJIETKH: MUTOXOHApUM, MacTuael. [IpoucxoxaeHue
MUTOXOHJAPHUH ¥ macTua. Bunel mnactua. HemeMOpaHHbie OpraHOUIBI KIETKH: pUOOCOMBI,
KJIETOYHBIM LEHTpP, LEHTPUOJM, PECHUYKH, XKIyTUKA. DyHKIUH OpPraHOMAOB KIIETKH.
Bxirouenns.

Snpo — perynaropHbelii 1eHTp KieTkd. CrTpoeHuwe sapa: saepHas 000J0dYKa,

KapHOIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.



TpaHcHoOpT BEIIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Illneitnen, P. Bupxos, Ix. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panxius, K. M. Bap.

Huarpammbl: «Pacnpenenenne XUMHYECKUX JJIEMEHTOB B HEXKHUBOM MPUPOIEY,
«Pacnipenenenue XuMUYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmune! u cxembl: «llepuoanueckas TabnuIa XUMUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBDY, «buocuHTe3 Oenka», «CTpoeHHe MOJEeKynbl Oenka», «CTpoeHue
dbepmenta», «Hyknennoseie kuciotel. JJHK», «Ctpoenue monexkynbsr AT®y», «Ctpoenue
AYKAPUOTHYECKOM KIIETKU», «CTpPOCHHE >KMBOTHOM KIETKH», «CTpPOCHHE PpPACTUTEIHLHOU
KJIeTKn», «CTpoeHNEe MPOKAPUOTUUECKON KIETKN», «CTpoeHue sSapa KIETKN», «YTIEBOIbDY,
«JIumuaen.

O06opyaoBaHue: CBETOBOM MUKPOCKOT, 000pYI0BaHHUE JJIsI TIPOBEICHUS HAOIIOICHHH,
U3MEpEeHUi, SKCIIEPUMEHTOB, MUKPOTIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas pabota Ne 1. «/3ydeHne KaTaJuTHIECKON aKTUBHOCTH (PePMEHTOB (HA
MIpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHasi padota Ne 2. «l3yueHune CTpOCHHS KIETOK PACTCHUH, KUBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHHEY.

Tema 4. ' KuzneneareJLHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0oJM3M. ACCUMWIAIMSA (TJIaCTUYCCKUA OOMEH) u
TUCCUMIIIALINS (SHEPTETHUECKU OOMEH) — JIBE CTOPOHBI €IMHOIO IMpoiecca MeTaboan3Ma.
Poub 3aK0HOB COXpaHEHHS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOGHBIN U TeTepoTpodHbIA. Ponb ¢pepmeHTOB B 0OMEHe
BELIECTB U MPEBPAILLEHUYU SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas U TeMHOBas a3l ¢orocuHTe3a. Peakuuu dotocunTesa.
OddexTuBHOCTh PoTOCHHTE3a. 3HAaYeHHEe (OTOCHMHTE3a Ui KM3HM Ha 3emie. BrusHue
ycIIoBUH cpenibl Ha (OTOCUHTE3 U CIIOCOOBI MOBBILIECHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UpPYIONe OakTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HU

Ha 3eMII€.



DHepreTuyeckuidi OoOMEH B KIeTKe. PacimernsieHue BEIIeCTB, BBIACICHUE U
aKKyMyJINPDOBaHME DSHEPTUM B KJIETKE. OTalbl JHEpreTudeckoro oOmeHa. [nukonwus.
Bpoxenue u ero Buasl. Kucinopoinoe okuciaeHue, Wi KJIeTouyHoe AbixaHue. OKUCIUTENIbHOE
dochopunmupoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peaknmun marpuunoro cuurte3a. I'enernueckas mHdopmanus u JIHK. Peammzarnus
TeHETUYECKON MHpOpMalUK B KJIeTKe. | eHeTuUecKnii KoJl U ero cBoicTBa. TpaHCKpUIIus —
matpuunblii cunte3 PHK. Tpaucmsaums — OwocuHTe3 Oenka. JTambl  TpPaHCISALUH.
Koauposanue amuHokucaoT. Ponb pubocom B GnocuHTe3e Oemka.

Heknerounsie ¢opmbl ku3HM — BUpYyCHl. Mctopuss otkpeitTus BupycoB (. U.
NBanoBckuii). OcOOCHHOCTH CTPOEHUS M >KM3HEHHOTO IMKJIa BUPYCOB. bakrepuodarmu.
bosesHn  pacteHwmii, KUBOTHBIX M  YEJIOBEKAa, BbI3bIBAEMBIE BHUpycamu. Bupyc
ummyHonedpummra uvenoBeka (BUY) — BozOynurtens CIIM/la. OOpaTHas TpaHCKpUIILUS,
peBeprasa u uHTerpasa. [Ipodunaktiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanum:

Hoptpersi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer u  cxembl: «Tumbsl  muranus», «Merabomuzm», «MUTOXOHAPHUSY,
«JHepreTnueckuii ooMen», «Ximoporacty, «Potocuate3y, «Ctpoenne JTHK», «CtpoeHue
u (QyHKIUOHWUpOBaHHE TeHay, «CuHTe3 Oenkay, «l['eHeTmueckuit kom», «Bupych,
«bakrepuoparn», «Crtpoenue u sxku3HeHHBbIH w1uka Bupyca CIIMa, Oakrepuodaray,
«Penmmukanmsa [JHK».

O6GopynoBanue: Moxaenu-ammukanuu — «Yasoenne JIHK w  tpanckpumimsy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil UK, WM KU3HEHHBIH LUK KiaeTku. MHTepdasza u muro3. Ilpomeccs,
npotekatomue B uHTep(daze. Permukamnus — peaknus matpuanoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JIUTIOUIHBIN M TanjJouIHbI XPOMOCOMHBIE
HaOopel. Xpomatunbl. L[uTOMOTMYECKHUE OCHOBBI PAa3MHOXKEHHS W WHAMBHIYAIBHOTO
Pa3BUTHUSL OPTaHU3MOB.

Henenue knetkun — muto3. Ctaguu muto3a. [Ipouecchl, MpOUCXOASIIME HA Pa3HBIX
CTaAUSAX MUTO3a. BHOIOrM4ecKuil CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIeTKH — aloITo3.



@opMbl  pa3MHOXKEHHS OpraHU3MOB: Oecrmojoe u mojoBoe. Bunabl OGecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiio3. Ctaguu Meiiosa. [Iporeccel, mpoucxoasmme Ha craausx meios3a. [loBenenue
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMbIC ¥ 3HaYEHUE MeH03a.

lamerorenes — mporecc oOpa3oBaHMs TOJIOBBIX KJIETOK y JKUBOTHBIX. [loioBbie
Kele3bl: CeMEHHMKH M suyHUKU. OOpa3oBaHHe W pPa3BUTHE IOJIOBBIX KJIETOK — rameT
(cmepmaro3ouj, sHIEKIETKA) — cHepmaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS
SIMIIEKIIETOK U ciepmato3ou1oB. OmnonoTBopenue. [laprenorenes.

NunuBuayansHOE pa3BuTHe (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbel SMOPUOHAIBHOTO PAa3BUTHUSL y MO3BOHOYHBIX XKUBOTHBIX: JPOOJICHUE, TacTpyJsius,
opranorenes. IloctamOpuoHanbHOe pa3zBuTHe. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHS:
npsiMoe, HempsMoe (JTUYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJNH Pa3BUTHA.

JdemMoncTpanuu:

Tabmuubt u  cxembl: «®DOpMBI  Pa3MHOXKEHHUS ~ OpPraHU3MOB»,  «JlBoiiHOe
OIUIOJOTBOPEHNE Yy LBETKOBBIX pacTeHUW», «BererarnBHOE€ pPa3sMHOXKEHUE PpACTEHUN,
«Jlenenne knetku Oaktepwit», «CTpOEHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBI»,
«Knerounbrii mukny», «Pemmukauus JHK», «Mwuto3», «Mehos», «lIpsmoe u Hempsimoe
pazButue», «l'ameroreHes y MIEKONUTAOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOII, MUKpOITpenaparsl «CriepMaTo30u sl
MJIEKOIUTAIONIETO», «SIilekiieTka MileKonuTawmeroy, «KapuokuHes B KIeTKax KOpellka
JIyKa», MarHuTHas Mojenb-anmmkanus «Jlenenue xnerku», wmoxaens JHK, wmoxens
MeTadazHoi XPOMOCOMBEI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «HaOnrogeHrne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa

Ha FOTOBBIX MUKpOIIpenapaTax».



JlaGopaTopnast pabota No 4. «V3ydeHHe CTpOEHHUS IOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax».

Tema 6. HacsieqcTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHeruku. Vcropust pasButuss reHeTukd. Posb nuronoruu u
SMOpHUOJIOTUM B CTAHOBJIICHWU TEHETHKU. Bkian poccuilckux u 3apyOeHBIX YYEHBIX B
pa3BUTHE TEHETHKU. MeToapl TeHeTHKH (TMOpPUA0NIOrMYecKUid, UUTOTeHEeTHYECKHIA,
MOJIEKYJISIpHO-TeHETHYeCKHi).  OCHOBHBIE  I€HETHYECKME  MOHATHA.  ['eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPELIMBAaHUM.

3aKOHOMEpPHOCTH HACJEJOBaHMsS TPU3HAKOB, YyCTaHOBIEHHbIe [. Menaenem.
MonoruOpuaHOe CKpeIBaHue. 3aKOH €AMHO00pa3us TUOPUIOB TEPBOTO IOKOJEHUS.
IIpaBmwiio noMUHUpPOBaHUA. 3aKOH pACLIEIUIEHUS NIPU3HAKOB. ['MIOTE3a YHCTOTHI TaMer.
ITosHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAaHUA. AHAJIM3UPYIOLIee CKpEIIUBaHuUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTPEeTICHUs TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana mo CIrenJIeHHOMY
HacJeA0BaHUIO reHoB. HapynieHue crenieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

l'eneruka mnona. XpoMOCOMHOE OIpeleleHHEe Mmoja. AyTOCOMBI M IOJIOBBIE
XpoOMOCOMBI. ['OMOraMeTHble U TreTeporaMeTHble opraHu3mbl. HaciemoBaHue INpU3HAKOB,
CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHJIbI M3MEHUMBOCTU: HEHACIEACTBEHHAsl M HacleICTBeHHas. Pousb
cpeabpl B HEHACIEICTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(DUKAITUOHHON
M3MEHYMBOCTH. BapuanuoHHbl psl U BapuauuoHHas Kpusas. HopMma peakuuu npusHaxa.
KonndecTBeHHBIE M KAaYeCTBEHHbIE TNPU3HAKM M HMX HopMa peakuud. CBoKMCTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

HacnencrtBenHasi, WM TeHOTHNHMYECKas, W3MEHYMBOCTb.  KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 M MOJIOBOM MpolecC — OCHOBAa KOMOWHATHBHONH H3MEHYHBOCTH.
MyrtaunonHas u3MeHUMBOCTh. Kiaccudukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE,
reHoMmHbIe. YacToTa ¥ mpUYMHBI MyTaluid. MyTareHHbIe (aKTOPhl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacieACTBEHHOM n3meHunBocty H. M. BaBunoga.

BHGH,Z[epHa}I HaCJICACTBCHHOCTh U U3MCHUYHBOCTD.



I'enetuka yenoseka. Kapnotun yenoBeka. OCHOBHBIE METObI T€HETHKU YEJIOBEKA!
TCHEATOTUYECKUN, OJIM3HEIOBBIM, ITMTOTCHETHYECKUN, OMOXUMUYECKHA, MOJEKYISIPHO-
reHeTuyeckuid. COBpEeMEHHOE ONpe/eNIeHUE TeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUITUPOBaHUE, B TOM ynciie ¢ momombto [11[P-ananu3a. HacnencrBennsie 3a00neBaHus
YyelioBeKa: TEHHble OoJie3HH, OOJEe3HM C HACJIEJCTBEHHOW MpPenpacroiokKeHHOCTHIO,
XxpoMocoMmHble Oonie3Hn. CoMmaTthyeckue W reHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  340pOBOTO  O0pa3a KU3HU, [UATHOCTUKH, TNPOPWIAKTHKHA U JICUYCHUS
TeHETUYECKUX  Ooyie3Heil.  MeaHMKO-TeHEeTHYeCKOe  KOHCYJIBTHPOBAHHME.  3HAUCHUE
MEAUIMHCKOW TEeHETUKU B TNPEJOTBPAIICHUMM U JIEYEHUH TE€HETUYEeCKUX 3a0ojieBaHUM
YelioBeKa.

JdemMoncTpanuu:

Hoptpersr: I. Mennens, T. Mopran, I'. ne ®Ppus, C. C. UYersepukos, H. B.
Tumodees-PecoBckuii, H. 1. BaBuiios.

Tabmunpel u cxembl: «MOHOrMOpPHIHOE CKpEUIMBAaHUE M €ro IIUTOreHETHYeCcKas
OCHOBa», «3aKOH PacCUICIUICHUS U €r0 LIUTOIT€HETUYECKas OCHOBa», «3aKOH YUCTOTHI TaMeT,
«JurubpunHoe ckpemnuBanue», «L{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS,
«Meino3», «BzauMonencTBue aJUIeTbHBIX TE€HOBY», «l'€HEeTHYeCKHe KapThl paCTECHHH,
KUBOTHBIX U 4elloBeKay, «['eHeTuka monay, «3aKkOHOMEPHOCTH HACJeI0BaHUs, CLEIICHHOTO
¢ nonom», «Kapuotunbsl uenoBeKa M KUBOTHBIX», «BHIbl  M3MEHUHMBOCTWY,
«Moaudukanmonnas U3MEHUYUBOCTh», «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnmn
KpOBU», «MyTalliOHHAs! U3MEHYUBOCTDY.

O6opynoBanue: Moaenu-anmiukanuu « MoHnoruOpunHoe ckpermuBanuey», «HemnomaHoe
JOMUHHUPOBaHUEY», «JlurubpumHoe ckpemmBanue», «[lepekpéct XxpomMocom», MUKPOCKOI U
Mukpomnpenapar «Jlpozoduna» (Hopma, MyTtanmuu (GOPMBI KPBUIBEB M OKpPACKU Tena),
repOapuii «I"0pox MOCEBHOM.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopatopHass pabora Ne 5. «/3yuyeHue pe3ylbTaTOB MOHOTHOPUAHOTO U
TUTUOPUIHOTO CKPEIUBAHUS Y PO030(HIBl HAa TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopnass pabora Ne 6. «M3ydyenne MOAM(PUKAIIMOHHOW W3MEHYUBOCTH,
MOCTPOEHUE BapUAIMOHHOIO PSAIa U BAPUALIMOHHOU KPUBOW.

JlaGopatopHass pabora Ne 7. «AHamu3 MyTtanmmii y Jpo30ouiasl Ha TOTOBBIX

MHUKpOIpernapaTax.



[TpakTuueckas padota Ne 2. «CocTaBlieHHE U aHATIN3 POJAOCTOBHBIX YEJIIOBEKAY.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v MPoIEecC. 3ap0oKICHHUE CeJIEKIIUU U JoMecTuKanus. Yuenue H.
H. BaBunoBa 0 LeHTpax MPOUCXOXKACHUS U MHOT000pa3usl KyJbTYPHBIX pacTeHui. LleHTpsI
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpPT, MOpoAa, IITAMM.

CoBpeMEHHBIE METOJIBI CEJICKIIMA. MacCcoBbIi W WMHIWBHUAYaJbHBI OTOOPHI B
CEJICKIIUU PAaCTEHUM M KUBOTHBIX. OLIEHKA SKCTepbepa. bIu3KOpOACTBEHHOE CKPEIIMBAHUE —
uHOpuuHT. Yncras muHust. CKpelrBaHue YUCTHIX TUHUHN. ['eTeposuc, nim rudpuHas cuia.
Heponcrsennoe ckpemmBanue — aytOpunuur. OrganénHas ruOpuauzanus U e€ yCHeXu.
HckyccTBEHHBIN MyTareHe3 U MoJy4eHUEe MOJIUIUIONIOB. JJOCTHKEHUS CeJIEKIUU PACTEHUH,
KUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHonorust kak oTpaciab NPOU3BOACTBA. ['€HHAsT MHXKEHEepHUsl. DTamnbl CO3/IaHUS
pekomOunantHoi JIHK um Tpancrenneix opranmsmoB. Kierounas mmkenepus. Kierounsie
KYJIbTYPBI. MukpokIoHaIbHOE pa3MHOXEHUE pacTeHui. KnonunpoBanue
BBICOKOITPOJTYKTUBHBIX CEIbCKOXO035UCTBEHHBIX OPTraHMW3MOB. DKOJOTUYECKHE U ATHUYECKUE
npo6iembl. MO — reneTndecki MOAUGPUITMPOBAHHBIC OPTaHU3MBI.

JeMoHCcTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmunel u cxembl: KapTa «L{eHTpBI TPOUCXOKIACHUS U MHOTO00pa3us KyJIbTYpPHBIX
pactenuit», «lloponbl gOMamHUX KUBOTHBIX», «CopTa KyJbTypHBIX PpacTEHUI»,
«Otnanénnas rubpuausanus», «Paborel akagemuka M. ®. HMBanomay, «llomummoumusy,
«O0BEKTHI OMOTEXHOIOTUNY, «KIIeTOuHbIe KyIbTYyphI U KIOHUpOBaHUE», «KOHCTpyrpoBaHue
U TIEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKH TUIOJOB U KOPHEIUIOJOB TUKHUX (POPM M KYJIBTYPHBIX COPTOB
pactenuid, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Oxckypcusi « OCHOBHBIE METO/BI U IOCTUKEHUS CEJIEKIIMU PACTEHUHN U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO0 ()epMy, COPTOUCTIHITATENILHBIN yU4acCTOK, B TEIIIMIHOE

XO035ICTBO, 1a0OpaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC



Tema 1. IBosronMOHHAsA 0HOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOPUS U €€
MeCTO B OMOJIOTHH. BiusiHre 3BONTIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CupzerenscrBa 3BomonuK. [lageoHTOIOrHYECKHE: TOCIEN0BATENILHOCT OSABICHUS
BUJOB B IAJICOHTOJOTHUYECKOW JIETONMCH, MepexoaHsle (opmbl. buoreorpaduueckue:
CXOJICTBO H paznuuue (payH u HJop MaTepuKkoB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXO/ICTBA U PA3TUUMS SMOPHOHOB PAa3HBIX BUOB MTO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Teopuss Y. [lapBuna. [Ipennochuiku BO3HMKHOBEHMS JapBUHU3MA.
JIBIDKyIIMe CHJIBI 3BONIOUMM BHUIOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IMPH
OIPaHUYEHHOCTH PECYpPCOB, HEONpenenéHHas HM3MEHYMBOCTb, O0OphOa 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIEC OJIOKEHHUS.

MuxkposBomtonus. [onynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBrxymue cuiisl (hakTopsl) 3BOMIOLMN BUJOB B IPHpoie. MyTallMOHHBIN MpoLecc U
KOMOMHATHBHAs W3MEHYMBOCTb. l[lomymnsuuoHHbIE BOJIHBI M Jpeid renoB. M3omsauus u
MUTpaLus.

EctecTBeHHbI 0TOOp — HampaBisitonii GpakTop 3Boonuu. PopMbl €CTECTBEHHOTO
orbopa.

[TpucnocoOaeHHOCTh  OPraHU3MOB  KaK  pe3yjbTaT  3BodonMU.  [Ipumepsl
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMopdO3bl M WIH0AAATI TAIUH.

Bun u BugooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BHI00OpPA30BAHMSA:
reorpaguueckoe, 3K0JI0rHIeCcKoe.

MaxkpoaBomronus. Dopmbl IBOJIIOLIMHN: dueTnueckas, IUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh BOITIOIHH.

[IpoucxoxaeHnue OT HeCHEUMAIU3UPOBAHHBIX  HpenakoB. [Iporpeccupyromas
Crenyuanu3annsa. AganTuBHas paidanus.

JdemoncTpanum:

[oprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. Bap, 3.
I'exkens, @. Mromnep, A. H. CeBepios.



Tabmumpl u cxembl: «Pa3BuTHe opraHWyeckoro Mupa Ha 3emiie», «3apoJbIIn
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a CYIIECTBOBAHHUEY,
«EctecTBennsiit  otbop», «MHOroobpasue copToB pacTeHui», «MHOroodpasue Mopox
KUBOTHBIX»,  «llomymsimum»,  «MyTallmoHHAasE  U3MEHYUBOCTBY,  «ApoMop(ho3bD»,
«mmnoananrtanuny, «O0mas nerenepamnus», «/[Bmwkymiue cuisl sBomonun», «Kapra-cxema
MapmipyTa mytemectBus Y. [lapsunay, «bopnba 3a cymectBoBanue», «IIpucmocobieHHOCT
opranusMoBy, «['eorpaduyeckoe B11000pazoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMH TUIIAMHU OKpAacKd, HabOp
IJI0JI0B U ceMsH, KosuteKuus «[Iprumepsl 3alUTHRIX IPUCIIOCOOICHUN Y )KUBOTHBIX)», MOJIEh
«OCHOBHBIE HaNpaBlIEHUS SBOMIONUN», 00bEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MMO3BOHOYHBIX».

buoreorpaduueckas kapra mmpa, KoUteKIus «DOpMBI COXPAaHHOCTH HCKOITA€MBIX
KUBOTHBIX M pacTeHui», wMoxaenp ammumkanusa «llepekpéct XpomMocoM», BIIaXKHbIE
npenapaThl «Pa3Butne Hacekomoroy», «Pa3Butue JATyHmIKN», MUKpomnpenapar «/po3oduna»
(HopMa, MyTanuu GOPMBI KPBUILEB M OKPACKH TEJIA).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabora Ne 2. «Omnmcanwe TPUCIOCOOICHHOCTH OpraHu3Ma U e€
OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emJie.

JlonayuHble mnpencTaBieHUs O  3apOKIAEHUMM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: abHoreHe3 W MaHCHEepMHUsA. XUMHUYECKas SBOJIOLUS.
AOUWOTEHHBI CUHTE3 OPraHWYECKUX BEUIECTB M3 HEOPTraHWYECKHX. JKCIEPUMEHTAIHHOE
MOATBEPIKICHNE XMUMHYECKON HBoMonMu. HadanmbHble 3Tanbl OMONIOTHYECKON 3BOIIOLUU.
['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H BO3HHKHOBEHHE
npoTokyIeTku. llepBrie KneTkn u ux sBomonus. POpMHUPOBAHWE OCHOBHBIX T'PYII KMBBIX
OpPraHHU3MOB.

PasButne xusHum Ha 3emsie 1o spaMm M nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lanmeo3oiickas spa u e€ mepuoabl: KEMOPHUIMCKUN, OpPIOBUKCKHUH,
CUITyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUM, MEIIOBOMU.

Kaiino3olickas apa u €€ nepuo/ipl: NajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.



XapakTepucTuKa KJIMMaTa U Te0JIorHueckux npoueccoB. OCHOBHBIE 3TAMbl HBOJIIOLNH
PacCTUTENBHOTO W JKUBOTHOTO MHpa. ApoMopd03bl y pacTeHH W KUBOTHBIX. [losiBeHue,
paciBET U BEIMUPAHUE TPYTII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MwHpa Kak OTpakeHue dBojouud. OCHOBHBIE
CUCTEMaTHYEeCKHUE TPYIIIbI OPraHu3MOB.

OBOJIIOLIMST YEJIOBEKAa. AHTPOIOJOTHS Kak Hayka. Pa3BuTuhe mpencTraBieHUd o
MPOUCXOXKACHUM 4YeloBeKa. MeToapl H3yueHus aHTpororeHe3a. CXoacTBa U pa3iandus
YeJIoBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YEIOBEKa.

JBwxkymue cuibl (pakTtopsl) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTh H
eCTeCTBeHHBIH 0TOOp. OOmecTBeHHBI 00pa3 >KU3HMU, H3TOTOBJICHHWE OPYIUHA TpYyaa,
MBIIICHHE, PEYb.

OCHOBHBIE CTaIMM W BETBH IBOJIOLNU YEJIOBEKA: aBCTPATONUTEKH, UETOBEK yMETIbIi,
Uenosek mnpsmoxoasuui, YenoBek HeaHnepranbekuid, YenoBek pazymublid. Haxonku
UCKOMAEMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, O00JIaCTh pACIPOCTpaHEHHs, OOBEM
TOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYIusl.

Yenoseyeckne packl. OCHOBHBbIE OOJBIINE pachl: €BporeougHas (eBpaszuiickas),
HErpo-aBCTpAIONIHAs (IKBATOpPHAIbHAS), MOHTOJIOUIHAS (a3UaTCKO-aMepUKaHCKas). UepThl
MPUCTIOCOOJICHHOCTH TPEACTaBUTEIECH YeNOBEYECKMX pac K YCIOBHSIM CYyIIECTBOBaHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemMoncTpanuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuner ©  cxembl: «Bo3nukHOBenne ConHEUHOM cucTeMbl», «Pa3ButHe
OpPraHUYECKOTO MHpay, «PacTutenvHas kieTkay, «KuBoTHas kieTkay, «lIpokaprorndeckas
KIeTka», «CoBpeMeHHasi CUCTeMa OPraHNYecKoro Mupay, «CpaBHEHHE aHATOMHYECKUX YepT
CTpOCHHMSI ~ 4eJoBeKa UM  YeJOBEKOOOpa3HbIX  00e3bsH»,  «OCHOBHBIE  MecTa
MaJIC€OHTOJIOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YelloBeKay», «JlpeBHeHIe Joam,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE TI0N», «HeoBeYecKue pacoh».

Oo6opynoBanue: mymnsiku «lIporcxoxkaeHue dYenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTanblla, KPOMaHbOHIIA), CIENKH WIM H300paKeHHUs KaMEHHBIX
OopyAuil IEpBOOBITHOTO YeIOBEeKa (KaMHU-YOIIIEPHI, pyOrIa, CKpebiia), TeOXPOHOJIOTHYECKAS
Tabnuna, Koymekius «DopMbl COXpaHHOCTH MCKOMAEMbBIX JKUBOTHBIX M PACTCHHID.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:



[Ipaktuueckass pabdotra Ne 1. «/3ydyeHme HCKOMaeMbIX OCTaTKOB pAacTEHUU W
KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypeust «IBOIONKS OPTAaHHYECKOT0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN
WM KpaeBeTUECKUI My3el).

Tema 3. Opranusmbl 4 OKpY Karolias cpejaa.

OKoJIOrusl Kak HayKa. 3aJadyd M pas3ielibl 3KOJOTMU. MeToabl 3KOJIOTHYECKUX
UCCIIEI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'O UEIOBEKaA.

Cpenpl oOuTaHWS OpPraHW3MOB: BOAHAs, HA3eMHO-BO3JAYIIHAS, [TOYBECHHAs,
BHYTPUOPTraHU3MEHHaSI.

DKOJIOTHYECKUE (bakTopBhI. Knaccudukanus  3KOIOTHUECKHX (hakTOpoB:
abuoTtuyeckne, OMOTHYECKHE U AHTPONOTreHHbIE. JeHCTBHE HIKOJOTHYECKUX (HaKTOpOB Ha
OpPTraHHU3MBI.

AbGuotnueckue (QakToOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocoOneHuss OpraHU3MOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buomormueckue
PUTMBL.

buotnueckue Qaxkrtoppl. Buuel OHOTHYECKMX B3aMMOACUCTBUI: KOHKYpPEHIUS,
XHUIIHAYECTBO, cHUMOMO3 u ero ¢opmel. [lapasutusMm, Koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJCOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAUCHHUE
OMOTHYECKMX B3aUMOJEHUCTBUN  JUIsI  CYNIECTBOBAHHS OPTaHW3MOB B  MPUPOTHBIX
cooOriecTBax.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMmyssiuu. OCHOBHBIE MOKAa3aTedH MOMYJISLIUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTh, MHPUPOCT, Murpanus. JuHamuka
YUCIIEHHOCTH TIOMYJISIIAY U €€ peryJsiusl.

JdemMoncTpanuu:

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

Tabmumpl w cxembl: kapra «lIpupomnsie 30HBI 3emin», «Cpeabl OOUTaHUA
opranu3moBy, «®Doronepuonansm», «llomynsauum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH
noMyJSN HHPY30pHH-Ty Penbkuy, «IIuieBbie menm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padora Ne 3. «Mopdomoruueckue 0COOCHHOCTH PaCTEHUN U3 Pa3HbIX

MECT OOUTaAHUAY.



JlaGopatopnast pabora Ne 4. «BnusHme cBeTa Ha POCT M pPa3BUTHE UYEPEHKOB
KoJIeycay.

[Ipaktuueckass pabora Ne 2. «Ilogcu€T mMIOTHOCTH MOMYNALUMI pa3HBIX BUIOB
pacTeHUI».

Tema 4. Coo01iecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobOmiectBo  opraHu3mMoB — OwmorieHo3. CTpykTyphl OWOIlEHO3a: BHJIOBasi,
POCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Buabl-noMmuHanTsl. CBsi3U B OHOLIEHO3E.

Dkonoruyeckre cuctemsl (3kocucteMsl). IlonsTue 06 ’xocucTeMe U OHOTEOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLEHTbI, KOHCYMEHTBI, PEIyLCHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPTHHM B dKOcucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble menu U cetd. OCHOBHBIE IOKA3aTeNd IKOCUCTEMBI: OmMoMacca,
NPOAYKLMS. DKOJIOTUYECKUE MUPAMUAbL: MPOMYKIMH, YHCICHHOCTH, Ouomacchel. CBOMCTBa
HKOCHCTEM: YCTOWYMBOCTD, CAMOPETyJIsLusl, pazButue. CyKieccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep M PEK. DKOCHUCTEMa XBOWMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOMOTreHHBIE YKOCUCTEMBL. ATPOIKOCHUCTEMBI. Y pOo3kocucTeMbl. buonorunueckoe
1 XO3SIICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak  (QakTtop  ycroiumBocTH  dKocucteM. CoxpaHeHme
OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuipsl, coctaB u CTpyKTypa OHOChEpHI.
Kupoe BemecTBo U ero pyHkiuu. OcodeHHOCTH OMOChephl Kak Ti100aTbHON SKOCHCTEMBI.
JlunaMuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMUYECKHE LMKIIBI 3JIEMEHTOB (yTiepoja, a3ora).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omocdepe 3emiau. AHTPOINOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanpHBIC SKOTOTUYECKHE TPOOIJIEMBI.

CocymecTBoBaHuEe NpUPOAbI U uenoBedecTBa. CoxpaHeHHe OnMopazHOOOpasusi Kak
ocHOBa ycToHuMBOCTH Omochepsl. OCHOBa palMOHATBHOTO YIPABICHHUS MPUPOJHBIMU
pecypcamu U UX Hcnosib3oBaHue. JlocTukeHHst OMOJIOTHH U OXpaHa IPUPOJIBI.

JdemoncTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.



Tabmumplt u cxemsl: «llumessie menw», «bUOIEHO3: COCTaB W CTPYKTYypaw,
«IIpuponnsie coodmecTBay, «llenn mutanusy», «IKonmorudyeckas nupamuaa», «buochepa u
YEJIOBEK», «DKOCHUCTEMA IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTEMa XBOMHOTO Jiecay,
«buoneno3 Bomoémay, «ArpoiueHos3», «lIpuMepHbie aHTPOINOreHHBIE BO3ACHCTBUA Ha
pupoay», «BaxHelne UCTOYHHUKHU 3arpsi3HEHHsI BO3AyXa M TPYHTOBBIX Boa», «llouBa —
BaKHEWIIAs cocTaBisromas Oouochepsr», «DakTopbl nerpaganuu mouBy», «llapHUKOBBII
apdexT», «DakTopsl pPATHMOAKTUBHOTO 3arpsisHeHUs Ouocheps», «OOmas CTPyKTypa
ouocheprr», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH 3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdeper», «kKpyroBopot a3zora B mpupoie».

OOGopynoBaHue:  MojeNb-amuIMKanus  «TunudHable  OMOIEHO3B»,  TrepOapuii
«PacturenpHble  cooOmiecTBay, Koymekuuu «buoneHno3», «BpemuTenu BaxHEHIINX
CEIIbCKOXO3SUCTBEHHBIX KYJNbTYp», TepOapuu © KOJUIEKIMM PACTCHHA U KHBOTHBIX,
MIPUHAJUIeKAIME K pa3HbIM JKOJOTMYECKMM TIpyImaM oJHoro Buaa, KpacHas kHura

Poccuiickoit ®eneparuu, u300paK€HUsS OXPAHAEMBIX BHIOB PACTEHUM W KUBOTHBIX.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O ObPA3OBAHUMA

Cornacio ®I'OC COO, ycranaBiuBaloTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00y4aroIUMUCS POrpaMM CPEIHEro 00Iero 00pa3oBaHMsl: JMYHOCTHBIM, METAIIPEAMETHBIM

" NIpCAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJIbTATOB OCBOEHUs NpeameTa «bruosiorusy BbIIEIEHBI
CIIEAYIOIIME COCTABJIAIONINE: OCO3HAaHHE OOYyYalOIIMMUCS POCCHUHCKOM TIpakIaHCKOU
UJIEHTUYHOCTH — T'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTU U CaMOOIPEACIICHHUIO,
HaJIMYMe MOTHBAIMM K OOy4YeHHIO OHMOJIOTHH, IIeJICHANpaBlI€HHOE Ppa3BUTHE BHYTPEHHHUX
yOXKIEHUI JMYHOCTH Ha OCHOBE KJIIOYEBBIX IEHHOCTEH W HCTOPUYECKUX TPAAMIIMIA
pa3BUTHUS  OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTH U  CIHOCOOHOCTh  OOYyYaroIuxcs
PYKOBOJACTBOBATbCS B CBOEU JACATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU yCTAaHOBKaMHU,
MNPUCYIIUMH  CHCTEME OHOJIOTMYECKOro  O0pa3oBaHWs, HaJMYUMe  HKOJIOTMUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LENIU U CTPOUTH KU3HEHHBIE TJIaHbI.

JlnyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bruoaorusy 10CTUraroTcsi B €IUHCTBE
y4eOHOUM U BOCIIUTATENILHOU JESTEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHA POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMHU
B 00IlIeCTBE NMpaBUIaMH U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOLIecCaM CaMOIIO3HAHUS,
CaMOBOCHUTAHUS U CAaMOPA3BUTHUSA, PA3BUTHUSI BHYTPEHHEH MMO3UIIMH JIMYHOCTH, NATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABOMOPSIIKY, YEIIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO, B3AUMHOI'O
yBaXKEHHs, OEpeKHOTr0 OTHOIIEHUS K KyJIbTYpHOMY HAcIEAMI0 M  TPaJULIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoi @enepanuu, NpUpoJie U OKPYKAIOIIEH cpee.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOro mnpeamera «buoNoTHs TOMKHBI
OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTh OO0YUAIONINXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEH TO3ULMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAlMi, IO3UTUBHBIX
BHYTPEHHUX YOEXKICHWUH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO
o0I1ecTBa, pacIupeHNe )KU3HEHHOTO OMBITA U OTBITA JACSITEILHOCTH B TIPOIECCE peaTn3aiui

OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIUTATEIHHOMN ACATCIIbHOCTH, B TOM YHCJIC B HaCTU:



1) rpaKIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXJAHCKOW TMO3ULMK O00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 4JIEHa POCCUICKOTr0 O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA W
MIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM MEATENbHOCTH MPH CO3JaHUM Y4eOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEIBHBIX 33]a4, BBIIIOJHEHUU OHOJIOTHYECKHX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONPENENSATh COOCTBEHHYIO MO3UIUIO MO OTHOLIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIC C pa3HbIMH YOEXKIECHUSMHU, KYyIbTYPHBIMU IICHHOCTSIMH U
COLIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOLIECCE COBMECTHOTO BBIMOIHEHUS YUYEOHBIX,
MMO3HABATENbHBIX U MCCIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO OTHONIEHUS K MHEHHIO
OIITOHEHTOB MPH 00CYXJICHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COMNEPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh  POCCHICKOW TpPaXKTAHCKOW HMICHTUYHOCTH, MaTPHOTU3MA,
YBaXKEHHUS K CBOEMY HapoJy, UyBCTBAa OTBETCTBEHHOCTH mepen PoauHoii, ropaocT 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM SI3bIK M KYJIBTYPY, MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccuu;

LEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O W TMaMITHHUKAM MPUPOJIbI,
JOCTHKEHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCThH OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBIIEHHE U pa3BUTHE
OMOJIOTMH, TOHUMAHUS 3HA4YeHUs OHOJOTMM B MO3HAHMM 3aKOHOB NPHUPOIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIIEeCTBA;

uaeciiHass yOexJAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O © 3ammuTre (OTedecTsa,
OTBETCTBEHHOCTH 32 €ro0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0O HApOAa;

Cq)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUS, STUICCKOTO IMOBCACHUA,



CIIOCOOHOCTh ~ OLEHMBATh CUTyallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSCh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIEro;

OTBCTCTBCHHOC OTHOLICHUC K CBOUM pPOAUTCIIAM, CO3JaHHIO CCMbU Ha OCHOBC
OCO3HAHHOTO TIPUHSATHS IEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUU C TpaaulUSIMU
HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYas OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTL K CAMOBBIPAXXCHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPCMJICHUC MPOABJIATH
KauecTBa TBOPUYECKOU JTMYHOCTH,

5) ¢u3uyeckoro BocnUTAHUS, (OPMHPOBAHUS KYJIbTYPbl 310POBbSI M
AMOLUMOHAJIBLHOTO 0JIArONOTyYHs:

NOHMMAaHWE W pealn3alusi 37A0poBOro M Oe30macHoro obpasa >KHU3HU (370pOBOE
MUTaHUE, COOJIIOICHNE THTUEHUYECKUX MTPaBUI U HOPM, cOalaHCUPOBAHHBINA PEKUM 3aHATHHA
W OTHbIXa, peryispHas (u3udecKkas aKTUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHYECKOMY 3/10POBbIO;

MOHUMAaHHUC NCHHOCTU IMPaBHUJI HHAUBUAYAJIBHOIO MW KOJUJICKTHBHOI'O 6630HaCHOFO
MOBEICHUS B CUTyalUsAX, YTPOKAIOIIMNX 3J0POBBIO U )KU3HHU JIFOAEH;

OCO3HAHHUE IMOCIIECJCTBUI 1 HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOIECHUS aIKOT OIS,
HapKOTHUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTL K TPyAy, OCO3HAHUC ICHHOCTH MAaCTCPCTBA, TPYI[OHIO6I/IG;

FOTOBHOCTh K AKTUBHOW  JIEATEIBHOCTHM  TEXHOJIOTMYECKOM W COLMAIbHOMN
HaIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENIBHO BBITIOIHATh
TAaKYIO0 JCATCIBbHOCTD,

UHTEpEC K pa3iu4yHbIM  chepaM TpodecCUOHATBbHONW JIEATENIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBI BBIOOP Oyaymed mnpodeccur W peaTn30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpPA30BaHUIO HA MPOTSHKCHHUH

BCEM KU3HU,



7) IKOJIOTHYECKOT0 BOCTTUTAHUS:

9KOJIOTHUECKH I1€JIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBaHUS;

MOBBIIICHUE YPOBHSI IKOJIOTUYECKOU KYIbTYphI: TPUOOPETEHHE OMBITA TNIAHUPOBAHUS
ITOCTYNKOB ¥ OLICHKN UX BO3MO>KHBIX IIOCIIECTBUN JIJIs1 OKPYIKAIOIIEH CPEMBL;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HCIIONIB30BaTh MPHOOpETaeMble TPU HM3yUYECHUU OUOJIOTUW 3HAHUS U
YMEHHUS TIPH PEHICHUH TPoOJieM, CBS3aHHBIX C pPaIlMOHAJIBHBIM IPUPOIOIOIH30BAHHEM
(cobnroienne mpaBUI MOBEICHUS B MPUPOJE, HAMIPABICHHBIX HA COXPAHEHHUE PaBHOBECHS B
IKOCHCTEMaX, OXPaHy BHJIOB, YKOCHUCTEM, OHocdephl);

AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCSIINX Bpell OKPYKAIOLIEH TPUPOAHON cpele,
yMEHUE MIPOTHO3UPOBATH HEeOIaronpusITHBIE 9KOJIOTUYECKUE MOCJIE/ICTBUS
MPEINPUHUMAEMBIX ICHCTBUI U IPEAOTBpAIIATh UX;

HaJU4Me Pa3BUTOrO HKOJIOTMYECKOTO MBILIUIEHUS, SKOJOTHUECKOW KYJIbTYpHhI, ONbITA
NESATEIbHOCTH 3KOJIOTMUECKOW HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOM NPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTHUYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHON TPAaKTHKH, OCHOBAHHOTO Ha JHAJore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE  S3BIKOBOM W  YUTATENbCKOM KYJIbTYpbl KaK CpEICTBa
B3aUMOJCHCTBUS MEXKY JIFOJIbMH U MIO3HAHUSI MUPA;

NOHMMaHHe crenn(uKr OUOJIOTUHM KaK HAayKH, OCO3HAHMA €€ poiH B (JOPMHPOBAHUU
palMOHAIbHOTO HAYYHOTO  MBIIUICHHUS,, CO3JaHUU IEJIOCTHOrO TMpejAcTaBiIeHus 00
OKpYy’XKarollleM MHUpe KaKk O €JUHCTBE MPHUPOAbI, YeloBeKa U OOIIecTBa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH TPOOIIEM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCT, B 3HAYMMOCTH OWOJNOTMHM JUIS COBPEMEHHOH I[MBHIIM3AINH:
o0ecrieueHrss HOBOTO YypOBHS  Pa3BUTUSL  MEAMIMHBI, CO3/aHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pelIaTh pecypcHbIe MPoOIeMbl Pa3BUTHUS YEJIOBEUYECTBA, TOUCKA

nyTed BBIXOJA W3 TJIOOAJIBHBIX SKOJIOTMYECKHX MpobieM M olecredeHus Iepexoja K



YCTOWYMBOMY PAa3BUTHUIO, PAllMOHAIBHOMY HCIIONb30BAaHUIO MPUPOIHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHHM OMOJOTMYECKMX 3HAHUH B IIENAX IOBBIIICHUS
o0mmeil  KynbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  YacTH
(YHKIIMOHATEHON TPAaMOTHOCTH 00y4aroImmxcs, GOpMUPyEeMOi TPH U3yYeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAHUS JUIS aHaIN3a U OOBACHEHHs SBJICHUN
OKPY’KaIOIIET0 MHpa U MPOMCXOIAIINX B HEM M3MEHEHMH, YMEHHE JelaTh 00OCHOBAHHBIC
3aKJIIOUYEHHS HAa OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIMXCS JaHHBIX C LENbI0 MOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U PELICHUS
po0JieM B pealibHBIX KU3HEHHBIX CHUTYaIUsX;

OCO3HaHHE LIEHHOCTU HAay4HOH JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO
1 UCCIIEZIOBATEIbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M caMO0OOpa30BaHUIO, K
aKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHMHA MO OMOJIOTMM B COOTBETCTBUU C YKM3HEHHBIMU

MOTPEOHOCTSMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE  pe3yJIbTaThl OCBOEHHUs y4eOHOoro mnpeamera «buomorus»
BKJIFOYAOT: 3HAYMMBIE JUIST (dhopMUpOBaHHS MHPOBO33PEHUS 00yJaromuxcs
MEXIUCHUIUIMHAPHBIE — (MEXKIpEIMETHbIE)  OOIIeHay4YHble  TOHSATHS,  OTpPaKalollue
IECJIOCTHOCTH HaquOﬁ KapTI/IHI:I MI/Ipa nu CHCI_[I/I(bI/IKy MECTOAOB ITO3HAHUA, I/ICHOJ'IB3y€MBIX B
€CTECTBCHHBIX HayKax (BEIICCTBO, SHEPrHs, SBJIICHUE, MPOIECC, CUCTEMa, HAY4YHBIA (aKT,
MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIICIOBaHUE, HAOIIOACHHE,
M3MEpeHue, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIC YdeOHbIe AecTBUs (TIO3HABATENBHBIC,
KOMMYHUKATHBHBIC, PETyJIATUBHBIC), obOecneunBaromue (HopMupoBaHue (QYHKIMOHAIBHOM
IPaMOTHOCTH W COITMAIBHOW KOMIIETEHIIMA OOYYalolmUXCsl, CIOCOOHOCTh OOyYaromuxcs
WCIIOJIb30BaTh  OCBOCHHBIC  MEXIHUCIUIUIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUSA U

yYHHUBepcallbHbIe Y4eOHbIE ICHCTBHS B TO3HABATEIHHON U COLIMAIBHOM MPAKTUKE.



MeranpenmeTHbIe pe3yIbTaThl OCBOSHHS TPOTPAMMBI CPETHETO 00IIEero 0Opa3oBaHus
JOJDKHBI OTPaXKaTh:

OsgJ1aieHNe YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEIbHBIMH AeliCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE AeiiCTBUS:

CaMOCTOATENFHO (OPMYJINPOBATh U aKTyaJU3UpPOBATh MPOOJIEMy, pacCMaTpuBaTh ¢
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHMW MPUEMBI JOTMUYECKOTO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CPaBHEHUS, KiIacCH(pHKAIMM, OOOOIICHHUs), pacKphIBATh CMBICI OHOJOTMYECKHX
NOHATHH (BBIAGNATh MX XapaKTepHbIE IPHU3HAKH, YCTAHABIUBATh CBSI3U C JPYTUMHA
TIOHSATHSIMH ),

OTIpeNeNATh IeTH JCSITENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKCHHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTHU C MOCTABJICHHBIMHU IEJISIMU;

UCTIONIb30BaTh OMOJIOTHYECKUE TOHATUS A1 OOBACHEHUS (aKTOB U SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTBH JIOTHUECKUE DPACCYKACHUS (MHAYKTHUBHBIC, ACAYKTUBHBIC, 110 AHAJIOTHUH),
BBISIBIIAITh ~ 3aKOHOMEPHOCTH W TNPOTUBOPEUUsT B PACCMATPUBACMbIX  SIBJICHHUSX,
(bopMyITUpPOBATH BHIBOJBI M 3aKIIIOUCHHUS;

INPUMEHATh CXEMHO-MOJIETIbHBIE CPEACTBA JUIS MPECTABICHHS CYIIECTBCHHBIX CBSI3eH
¥ OTHOIICHUH B HM3y4aeMbIX OMOJOTHMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUU pazHOTO
poJa, BEISIBICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH pemieHns M[poOieMbl ¢ y4€TOM aHaIM3a HMMEIOIIUXCS
MaTepUabHBIX U HEMAaTePHAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB LIEIISIM,
OLIEHUBATh PHCKH MOCIEICTBUI NeATEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PAOOTy B YCIOBHSX pPEAJBHOTO, BHPTYaJbHOTO H
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIBCKHE 1EHCTBHUS:

BIIQZICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIILCKOW W TMPOCKTHOW JIeATEIbHOCTH,
HaBBIKAMH pa3pelIeHHs] MPOoOJIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY
MOUCKY METOJIOB pEIICHUS NPAaKTUYECKUX 3a]ad, NPUMEHEHHUIO pa3IMYHBIX METOOB

MMO3HAHUS;



UCTIOJIB30BaTh Pa3IMYHbIE BHUIBI IEATEILHOCTH IO MOJYYECHHIO HOBOTO 3HAHHUS, €T0
WHTEPIPETAINHU, TPEOOPA30BAHUIO U IIPUMEHEHHUIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIE TIPU
CO3/IaHUU YYEOHBIX M COIMABHBIX TPOEKTOB;

dbopMUpOBaTh HAyYHBI THUI MBIIUICHUS, BJIAQJEeTh HAYYHON TEPMUHOIIOTHEH,
KITIOYEBBIMH MTOHITUSMHU U METOIAMU;

CTaBUTH M (OPMYIUPOBATh COOCTBEHHBIC 3a/1a41 B 00pa30BaTEIbLHON JACATEIHPHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH MTPUYMHHO-CIICICTBEHHBIC CBS3M U aKTyallU3MPOBATh 3a]ady, BBIABUTATH
THIOTE3y e€ pelIeHUs, HaXOJUTh apryMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPIXKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AQHAIM3UPOBATh TIONYUYEHHBIC B XOJE PEIICHUs 3aladll pPe3yJbTaThl, KPUTHUYECKU
OILICHHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATH LEJICHATIPABICHHBINA TTOMCK MEPEHOCa CPEICTB U CIOCOOOB ACHCTBUS B
podecCHOHATEHYIO CPemy;

yMETh TIEPEHOCHTHh 3HAaHWUS B TIO3HABATENBHYI0 U MPAKTHYECKYIHO o001acTu
KHU3HENIEATSITHHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJCH, MpeiaraTh OPUTHHAIBHBIC MOIXOIbI U PEIICHHUS, CTABUTh
MPOOJIEeMBI U 3a/1a4H, TOMYCKAIONINE AIbTEPHATUBHBIE PEIICHHSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX HCTOYHHMKAX WHPOpManuu (TEKCTe Yy4eOHOTo
MocoOus, HAay4HO-TIONMYJSPHON JIUTEpaType, OUONOTHMUECKUX CIOBApSAX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh WH(OPMAILIUIO PA3THYHBIX
BUJIOB H (QOpPM TMPENCTABICHHUS, KPUTUYCCKA OIICHUBAaTh €€ JOCTOBEPHOCTh H
HETMPOTUBOPEYHBOCTb;

dbopMyIHMpOBaTh 3aMpOCHl W MPUMEHSITh PA3TUYHbIE METOMBI MPHU TOUCKE U 0TOOpe
Ononorndeckoit nHGopMaIuu, HeOOXOIUMOM JIJIS BHITTOJIHEHUS yUeOHBIX 3a/1a4;

npuodperaTh OTIBIT UCTIOJTb30BaHUS UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJbTYPY aKTUBHOTO WCIIOJIb30BAaHHS  Pa3IHYHBIX

ITOHUCKOBBIX CUCTEM,



CaMOCTOSITEIIbHO BBIOMPAaTh ONTHMAIBHYIO (OpMY MPEACTABICHUS OHOJIOTHYECKOM
nHpopMmanuu (cxemsl, Tpaduku, JuarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAyYHBIN S3bIK B KA4eCTBE CPEACTBA MpU paboTe ¢ OHOIOTHYECKOU
nH(popMaNUel: MPUMEHATh XUMHYECKHe, PU3NIecKre U MaTEMAaTHUECKUE 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIIOIH30BaTh W IMPEeOoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIQJICTh HABBIKAMH DPACIIO3HABAHWS W 3alIUThl WHPOpMauu, WHOOPMAMOHHON
0€30MacCHOCTH TUYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHM e CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax KHU3HU, aKTHBHO Y4YacCTBOBATH B
JMaNioTe WM JUCKYCCHU IO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/JaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBIMOJIHEHUS IMpeajaraeMoil 3ajayu, y4UTHIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOra WM TUCKYCCHH);

pacrno3HaBaTh HeBepOaTbHBIC CpeACTBa OOILICHUS, TOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, TPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHTyalluii, yMeTh CMST4aTh
KOH(MJIMKTHI ¥ BECTU MEPErOBOPHI;

BJIQJIETh Pa3MYHBIMU cloco0aMu OOIIEHUS M  B3aMMOJCHCTBHS, IOHUMATh
HaMEPEeHUs APYTUX IOJCH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHE K COOCCEAHHWKY U B
KOPPEeKTHOH Gopme (HOopMyIHPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOYKY 3PEHHUS C MCIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) COBMeCTHAS 1eATeIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIEeCTBA KOMAHIHON U WHIWBUIYaITBLHOW PabOTHI
MPU PEIICHHH OWOJOTUYECKON MpoOIeMbl, 0O0OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IpyNNoBbIX (pOpPM B3aUMOJIEHCTBUS IPU PEIIEHNH Y4eOHOH 3a1auu;

BBIOMpATh TEMATHKY M METOJbI COBMECTHBIX JEHCTBHUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO YeHa KOJUICKTHBA,;

NPUHUMATH 1€ COBMECTHOM AESITeNbHOCTH, OPraHU30BHIBAaTh U KOOPIAWHUPOBATH
JEUCTBUA MO €€ OCTHKEHHIO: COCTABJIATh IUIAH JEUCTBUM, paclpenesiarh PoJd ¢ YYETOM

MHEHHMI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;



OLICHMBAaTh KAaueCTBO CBOEr0 BKJIAJa W KaXJOro ydyacTHHKAa KOMaHAbl B OOIIWMN
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UACH C TO3ULMU HOBU3HBI, OPUTMHAIILHOCTH,
IIPAaKTUYECKONU 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUITUATUBHBIM.

OBnageHne yHMBepPCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISIBICHHS MPOOJIEM U HX pEIIeHUs B
KU3HEHHBIX U Y4EOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIeBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHMCTBUSAX M IOCTYIKax IO OTHOIIEHHIO K >KMBOM IPUPOAE, CBOEMY 3JI0OPOBBIO U
3I0POBBIO OKPYKAKOUIUX;

CaMOCTOSITENIBHO ~ OCYIIECTBIIATH ~ NO3HABATENIBHYIO  JI€ATEIIBHOCTh,  BBISABIATH
npoOnemMbl, CTaBUTh U (OpMynupoBaThb COOCTBEHHBIE 3ajadyd B 00pa30BaTEIbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IUJIaH pPEIIeHUs NpoOJieMbl € YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNiaTh OCO3HaHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO LIMPOKOW HJPYIUIMHU B Pa3HbIX
00J1aCTSAX 3HAHMM, TOCTOSTHHO MOBBITIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBECHB.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISM;

BJIa/IeTh HAaBbIKAMU [103HABATEIbHONW peQIEKCMH KaK OCO3HAHMSI COBEPILAEMBIX
JNEUCTBUM M MBICIHUTENBHBIX IPOLIECCOB, MX pE3yJbTaTOB M OCHOBAHMI, HMCIOJIb30BaTh
npuéMsl peIeKCHH Ui OLIEHKU CUTYallud, BHIOOpa BEPHOTO PELLICHHUS;

YMCTb OLICHUBATH PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,



IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX PU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;
3) npuHsATHE CeOs U IPYIrUX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDI

[IpeameTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo Oumonorun Ha 06a30BOM
YpOBHE BKJIIOYAIOT crienuduyeckue A yueOHoro npeaMera «buonorusn HaydHble 3HAHUS,
YMEHHUSI M CcHOCOOBI ACUCTBUI MO OCBOCHMIO, MHTEPIPETALUMU U MPeoOpa3OBaHUIO 3HAHUM,
BHJIBI JIEATEIIBHOCTU MO IMOJIYYEHUIO HOBOTO 3HAaHWSA M MPUMEHEHUIO 3HAHWM B Pa3IMYHBIX
y4eOHBIX CUTYaLUAX, a TAKXKE B peabHbIX )KM3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C OMOJIOTHEH.
B nmporpamme npeaMeTHbIe pe3ysbTaThl MPEACTABICHBI [0 ToJaM 00yUeHHS.

[IpenmeTHble pe3yibTaThl OCBOEHHs ydueOHOro mpeamera «buonorusi» ¢ 10 knacce
JOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJM OMOJIOTUU B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUpA
U HAay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUYEHBIX-OHMOJIOTOB B
pa3Butue Ouonoruu, GyHKIMOHAIHLHOW TPAaMOTHOCTH YeNOBEKa Ui PELIeHMs >KU3HEHHbBIX
3a1a4;

YMEHHE DPACKPBIBATh COJEp)KaHHE OWOJOTHYECKUX TEPMHHOB U TOHITUN: KU3Hb,
KJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEIIeCTB W MPEBpAICHHE HEPTHH), TOMEOCTa3
(camoperynsuus), YpOBHEBas OpraHu3alMsi >KUBBIX CHCTEM, CAaMOBOCIPOHU3BE/ICHUE
(penpoayKIus), HaclIeICTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE H3J1aratb OMOJIOTHYEeCKHEe TeopuH (KJIETOYHAast, XpOMOCOMHasl, MyTallMOHHAs,
LEHTpaJIbHAsT oTMa MOJIEKYJISIpHO# Ouonorumn), 3akonsl (I'. Menaens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 IeHTpaX MHOr000paszus M MPOUCXOXKJEHUS KyJIbTYPHBIX PacTEHUM
H. Y. BaBmiioBa), onpenensTh TPaHUIIBl UX MPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJeTb METOJaMHM HAy4YHOrO IIO3HAHUS B OWOJIOTMH: HAOMIOIEHHEe U

OIMMUMCAHUC IKHUBBIX CHCTCM, IMPOLCCCOB U HBHGHHﬁ, opranuzanuvss W MTPOBCACHUC



OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIBM)KEHUE T'MIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTU MEXKIY
UCCIIEAyEMbIMH BEJIMYMHAMH, OOBACHEHHME IOIYYEHHBIX pPE3YyJbTATOB, HCIIOJIb30BAaHHBIX
HAYYHBIX TIOHSATHH, TEOpUI U 3aKOHOB, YMEHHUE JIEJIaTh BBHIBOJbI HA OCHOBAHUU IOJTyUYEHHBIX
pe3yIbTaToB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT H
9YKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, OCOOEHHOCTH IIPOLIECCOB:
oOMeHa BEIIECTB U TPEBpALCHUS SHEPrMH B KIETKE, (POTOCHMHTE3a, IUIACTHYECKOTo W
HHEPreTUYEeCKOro 0OMEHa, XeMOCHHTE3a, MUT03a, MeH03a, OIUIOIOTBOPEHUS, PAa3MHOXKEHUS,
WHJIMBUIYATHHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3);

YMEHUE NPUMEHSTh MOJYyYEHHbIE 3HaHUS 7151 0ObACHEHU OMOIOTMYECKHX MPOLIECCOB
U SIBIICHUM, IS TPUHATHS TPAKTUUYECKUX PELICHUH B TOBCEIHEBHOW JKHU3HU C LEINbIO
obecriedeHrs: 0€30MAaCHOCTH CBOETO 3J0POBbS M 3I0POBbS  OKPYKAIOMIMX  JIIOJCH,
COOJIFOJICHHSI HOPM I'PaMOTHOTO MOBEJIEHHS B OKpY’Karollled MPUPOJHOHN cpene, IOHUMaHHe
HEOOXOIMMOCTH HCIOJBb30BAHUS JOCTHKEHUN COBPEMEHHOM OHOJOrMM M OMOTEXHOJOTHH
IUISL PallMOHAIBHOTO MTPUPOIOTIONIE30BAHMS;

YMEHHE peuiaTh 3JIeMEHTapHble T'€HETHYECKHE 3aJauyd Ha MOHO- U JUTHOpHAHOE
CKpELIMBAaHHUE, CLEIUICHHOE HACJeJOBAaHUE, COCTABIATh CXEMbl  MOHOTHOPHIHOTO
CKpELIMBaHUA AJIs MpeACKa3aHus Haclel0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOIHATH JAOOpAaTOpHBIE M MpPAaKTUYECKHe paboThl, COONIONATh MpaBMIIa
npu paboTe ¢ yueOHbBIM U JIaOOPaTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH HH(POPMALHIO OMOJIOIHUECKOTO
COJIEp KaHUs, BKJIFOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX UCTOYHHKOB (CpEACTBa
MaccoBOi  MH(OpPMAIMM, HAYYHO-TIOMYJIAPHBIE  MaTepHajbl), O3TUYECKHE  ACHEKTHI
COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTMYECKYI0 HMH(OpPMAIUI0 M3 HECKOJbKHX HCTOYHMKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapat OUOIOTHH.

[IpenmeTHble pe3yibTaThl OCBOEHHs yueOHOro mpeamera «buonorusi» ¢ 11 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOIO 3HAHUSA
€CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUpa

¥ HAay4YHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-OHMOJIOTOB B



pa3zButue Ouonoruu, GyHKIMOHAIHLHOW TIPAMOTHOCTH YeNIOBEKa Ui PELIeHMs >KU3HEHHbBIX
3azady;

YMEHHE paCKphIBaTh COJCpKAHUE OMOJIOTMYECKHX TEPMHHOB W TOHATHH: BUI,
MOMYJSAMUS, TEeHOPOHI, OSBONIONUS, JABIKYyIME CWIBl  ((PaKTOphI)  HBOIIOLHH,
MIPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BUA000pa30BaHUE, IKOJIOTHIECKHE (PAKTOPHI, IKOCUCTEMA,
MPOJYLEHThI, KOHCYMEHTBI, PEIYLEHThl, I[eNu NUTaHWs, OHKOJIOTWYecKas MNHUpamMuiaa,
ouoreoreHos, ouochepa;

yMEHHE H3JaraTh OMOJOTHYECKHe Teopuu (dBonronMoHHas Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs IBOJIIOLNH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojibliieBoro cxoacraa K.
M. bapa, yepenoBaHus TJIaBHBIX HalpaBieHUW U myteit spomornuu A. H. CeBeprioBa, yueHust
o Omocthepe B. U. Bepnanackoro), ompenensrtb TPaHUIBI WX MPAMEHHUMOCTH K >KHUBBIM
CUCTEMaM;

yMEHHE BIJIAJETh METOJaMH HAay4yHOro IIO3HaHWA B Ouoyioruu: HaOMIOJCHHUE U
OMMCAaHWE JKUBBIX CHCTEM, TMIPOLIECCOB U SBJICHHM, OpraHu3anuss U MPOBEJICHUE
OMOJIOTMYECKOTO IKCIEPUMEHTA, BBIIBHKCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY
UCCIIETyeMbIMU BEIMYUHAMH, OOBSCHEHHE TIOTYYCHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX
HAy4YHBIX MOHATUHN, TEOPUN U 3aKOHOB, YMEHUE JIeNaTh BHIBOJbI HA OCHOBAHHUH MOJyUYEHHBIX
pE3yJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPU3HAKK CTPOCHHSI OMOIOTUYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIUNA, TPOYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OI[EHO30B U IKOCHCTEM,
OCOOCHHOCTH TIPOIIECCOB:  HACJIEICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa,
BH1000pa30BaHMs, MPUCIOCOOTICHHOCTH OPTraHU3MOB, JEUCTBHUS SKOJOTHUECKHX (haKTOPOB
Ha OpraHU3MBbI, TEPEHOCa BEIIECTB U IMOTOKA JHEPTUU B IKOCHUCTEMAX, aHTPOIIOTEHHBIX
W3MEHEHUN B DKOCHCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U OMOTCOXMMHYECKHUX
IIUKJIOB B Ouocdepe;

yMEHHE MPUMEHSATH MOTyYCHHbIE 3HAHUS U1 00BICHEHUSI OMOJIOTMUYECKHUX IPOIIECCOB
W SIBICHWM, Ui TPHUHITHS MPAKTUYECKUX DPEIICHUH B TMOBCEIHEBHOW KHU3HU C LEIBIO
oOecriedeHrss 0€30MAaCHOCTH CBOETO 3J0POBbS M 370POBbS  OKPYXKAIOMIMX  JIIOJCH,
COOJIOICHHSI HOPM TPAaMOTHOTO MOBEJIEHUS B OKpY’Kalolllel MPUPOAHON cpejie, TOHUMaHue
HEO0OXOIUMOCTH HCIOJIb30BaHUS JOCTUKEHUN COBPEMEHHON OHOJIOTHH JIJIsl palliOHAIBHOTO

IIPUPOIOIOIB30BAHUS;



YMEHHUE peniaTh dIeMEHTapHbIe OMOJIOTUYECKHE 33]auH, COCTABIISATh CXEMBI ITEPEHOCA
BEIIIECTB U SHEPTHH B DKOCHCTEMaxX (I1eTH MUTAHHUS ),

YMEHHUE BBINOIHATH JAOOpAaTOpHBIE M MpPAaKTUYECKHe paboThl, COONIONATh MpaBMIIa
npu paboTe ¢ yueOHbIM U JIaOOPaTOPHBIM 00OPYJOBAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh U MHTEPIPETHPOBATH HH(POPMAIHIO OMOJIOTHYECKOTO
COJZIep KaHMsl, BKITFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpEACTBa
MaccoBOil WH(pOpMAalNK, HAyYHO-TIOMYJISIPHBIE MaTepHallbl), pacCMaTpPHUBATh TIJI00ALHBIC
HKOJIOTUYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OpPMUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TTO3HUIINIO;

YyMEHHE CO3/aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(OpPMAIMI0 M3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BATh

MTOHSATUNHBIN amrapar ouosorum.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KosaunyecTBo 4acos
DJIeKTpOHHbIe (LM (ppoBbIE)
n/ pa3iesioB U TeM KonTpoJbHbIe IIpakTH4eckne
Bcero o0pa3oBaTe/bHbIE PeCypChl
nn nporpaMmMabl padoThI padoThI
1 5 Ak HAva ’ 05 bubmoreka [{OK
HosorA Hay ' https://m.edsoo.ru/7f41c292
5 JKuBbIe CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
XUMHUYECKHM COCTaB U but6mmoreka [IOK
3 8 1 .
CTPOCHUE KJICTKU https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTD 6 bubmunoreka LIOK
KJIICTKH https://m.edsoo.ru/7f41c292
P
5 aSMHO)Ke:HHe " 5 1 bubmoreka [{OK
RIBHAYATILHO® https://m.edsoo.ru/7f41c292
Pa3BUTUC OPTaHHU3MOB
H
6 aCJICACTBCHHOCTDh U 8 . 5 EHGHHOTeKa HOK
VISMCITTHBOCTD ' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MoB. 3 bubmmoreka [JOK
OCHOBEI OMOTEXHOIOTHHA https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubnuorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO 34 0 4
YACOB I10 ITIPOIT'PAMME



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 KUIIACC

HanMeHoBanue KoJan4gecTBO Yacos
Ne DJIeKTpOHHbIe (LM (poBbIE)
Pa3acjioB U TEM KonTtpoabHubie IIpakTH4eckune
n/n Bcero o0pa3oBaTejibHbIE PecypChl
NporpamMmsbl padoThI padoThI
1 DBOIOIMOHHAS 9 1 but6mmoreka [IOK
ouoorus https://m.edsoo.ru/7f41cc74
5 B;SBI;HTI;IZO;:ZE; " 9 0.5 but6mmoreka [IOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
3 OolfraiZfoML;: 5 1 but6mmoreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0
4 3K00(;1011rl§tclzi;e 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesenBHoe Bbe ’ bubmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YJACOB IIO 34 0 2.5

[NPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




INOYPOYHOE IINTAHUPOBAHHUE

MHHEPAIBHBIC COJIN

10 KJIACC
Ne KoanuecTBO 4acoB
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KouTpoabHbie IMpakTHyeckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
/ padoThbI padoThbI
. pecypchl
bu6mmoreka [IOK
https://m.eds00.ru/863e6
Buomnorus B cucreme
1 v 1 122
H
Y https://m.edso0.ru/863e6
32a
MeToapl mo3HaHUI
YKUBOU IIPUPOLBL.
II o
) I:(E?H:ecjjﬂap a6eom N bubmmoreka [IOK
ITOJIB30BAHHN
2 1 0.5 https://m.edso0.ru/863e6
paBHI/I‘IHBIX METOA0B HpI/I 1 2 2
W3yUYeHUHN -
OMOJIOTNYECKUX
00BEKTOBY
BHONOMIECKIE CHOTe bubmuorexa [JOK
HNOJIOTHUY 51 HNCTCMBI
3 ’ 1 https://m.eds00.ru/863e6
MPOIIECCHI U UX U3yYCHHE
564
XUMHUYSCKUM COCTaB Bbu6nmuoreka [JOK
4 KkieTku. Boga n 1 https://m.edso0.ru/863e6

14e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benakn. CocraB u

Bbubnmuoreka [JOK

5 https://m.edso0.ru/863e6
CTpOCHHE OEJIKOB
b72
®epMeHTBI —
OMOJIOTUYECKHEe
KaTaanu3aTophl.
Jlaboparopnast pabota No bubmuorexa [JOK
6 1 «3yucuue 0.5 https://m.eds00.ru/863e6
KaTaJIATHYECKOU b72
AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe amuIIasbl
WJIA KaTaJia3bl)»
bu6mmoreka [IOK
7 VraeBonsl. JIumuasl https://m.edso0.ru/863e6
870
HyxenHoBbIE KUCIOTHI. Bubmiorexa LIOK
8 https://m.edso0.ru/863e6
ATO
d5c
Hctopust u meTosl bu6mmoreka [IOK
9 H3yYEHUS KIETKH. https://m.edso00.ru/863e6
Knerounas Teopus e88
10 Kiertka xak nenoctHas
KHUBas cCTeMa
Crpoenue bubmmoreka [JOK
11 | syKapuUOTHYECKON 0.5 https://m.edso0.ru/863e6f

kieTku. JlaboparopHas

fo



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

pabota Ne 2 «M3yuenue
CTPOCHHUS KJIETOK
pacTeHuH, KUBOTHBIX,
rpu0OB U OaKTepuit MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OTTHCAHUE)

https://m.edso0.ru/863e7
16¢

12

OOMEH BEIECTB UIN

bu6mmoreka [IOK
https://m.edso0.ru/863e7

MeTaboIn3M 66c
DOTOCHHTES. bu6mmorexa [IOK
13 https://m.edso0.ru/863e7
XeMocHHTE3
c98
bu6mmorexa [IOK
14 | DHepreTHuecKuii 0OMeH https://m.edso0.ru/863e7
aae
Ku3HeHHbIA UK
KJICTKH. J{elleHne KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubmuorexa [JOK
15 «HabmoaeHne MuTO3a B 0.5 https://m.edso0.ru/863e7
KJIETKaX KOHYMKA dc4
KOpeIlKa JyKa Ha
T'OTOBBIX
MUKpOTIpenaparax»
16 Buocunres Ocka. Bbu6nmuoreka [JOK



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Peakuus MmatpuuHoro

https://m.edso0.ru/863e7

CHHTE3a 96e
Tpancisms — bubmuorexa [JOK
17 https://m.edso0.ru/863e7
OMOCHHTE3 OeliKa
96e
Hexnerounsie ¢popmbl bubmmorexa LIOK
18 https://m.edso0.ru/863e7
YKW3HU — BHUPYCHI
540
bu6mmoreka [IOK
R — https://m.edso00.ru/863e8
19 OpraHu3MOB 106
https://m.edsoo.ru/863e8
3le
Bbu6nuoreka [JOK
20 | Meiio3 https://m.edsoo.ru/863e7f
4a
OO6pa3oBaHue 1 pa3BUTHE
ITOJIOBBIX KJICTOK.
Orio10TBOpEHHUE.
HaGO;[aTopraﬂ pabota Ne Bubmorexa LIOK
21 0.5 https://m.edso0.ru/863e8
4 «M3y4yeHue cTpoeHus 106
MTOJIOBBIX KJICTOK HA
TOTOBBIX
MHUKpOIIpenapaTax»
99 NunuBunyansHoE Bbubnmuoreka [JOK

pa3BUTHE OPraHU3MOB

https://m.edso0.ru/863e8



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

436

I'eneruka — Hayka o

bu6mmorexa [IOK

23 HACJIEICTBEHHOCTH U https://m.eds00.ru/863e8
W3MEHUYUBOCTH 6f2
3aKOHOMEPHOCTH
HaCJIEIOBAHUA bu6mmorexa [IOK
24 | TpU3HAKOB. https://m.eds00.ru/863e8
MonorubpuaHoe 878
CKpeIlMBaHUe
JlaruGpunoe bubmuorexa [JOK
pg | CHpeHMBANHC. 3axon https://m.edsoo0.ru/863e8
HE3aBHUCHUMOT'O 9ad
HacJIeJ0OBaHUs IIPU3HAKOB -
CuenieHHoe
HacJIeI0BaHUE
MIPU3HAKOB.
JlaGopatopnast pabota Ne
5 «3yuenne bubmmoreka [IOK
26 | pe3yabTaToB 0.5 https://m.eds00.ru/863e8
MOHOTHOPHUIHOTO H c60
JTUTHOPUTHOTO
CKpEITUBaHUS Y
Ipo30(UIIBl HAa TOTOBBIX
MUKpOTIpenaparax»
I'enernka moma. bu6mmoreka [IOK
27 | HacnenoBanue https://m.eds00.ru/863e8

MMPU3HAKOB, CHCTIJIICHHBIX

60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

C IIOJIOM

28

H3MeHYHnBOCTb.
HenacnencrsenHnas
W3MEHUYUBOCT.
JlaGopatopnas pabota Ne
6. U3yuenue
MoAU(GUKAITMOHHOU
U3MEHYHUBOCTH,
MOCTPOEHUE
BapHallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

0.5

Bbu6nuoreka [JOK
https://m.edso0.ru/863e8
efe

29

HacnencrBennas
M3MEHYUBOCTb.
Jlaboparopnast pabota No
7. «AHanu3 MyTauuu y
Ipo30(UIIBl HAa TOTOBBIX
MUKpOTIpenaparax»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8
efe

30

I'eneTuka uenoBeka

bu6mmoreka [IOK
https://m.edso0.ru/863e8
d78

31

Pe3epBHbIii ypok.
O0o001eHue Mo TeMe
«HacnencTBeHHOCTE U
H3MCHYHUBOCTD
OpraHUu3MOB)

32

Cenexkuus Kak HayKa 1
npoiiecc

bu6mmoreka [IOK
https://m.edso0.ru/863e9



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

214
MeToabl ¥ NOCTHKEHUS bu6mmorexa [IOK
33 | cenekiuu pacTeHU U 1 https://m.edsoo.ru/863e9
JKHBOTHBIX 214
Brnorexnonorus kak bubmorexa HOK
34 1 https://m.edso0.ru/863e9
OTpacib IPOU3BOACTBA 336
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOITPAMME
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11 KUIIACC

Ne KoanuectBo yacos
JIEKTPOHHBIE
Hara undgposbie
I Tema ypoka KonTpoJibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThbI padoThbI
0 pecypcsbl
OBOJIONNS U METOABI €& bubmmorexa LIOK
1 " A 1 https://m.edso0.ru/863ea
U3YYCHUS
20e
Ucrtopus pazsutus bubmuorexa [JOK
2 peACTaBICHH 00 1 https://m.edso0.ru/863e9
DBOJIIOLIUHN 570
Bbu6nuoreka [JOK
3 MHUKPOIBOTFOIIHS 1 https://m.edso0.ru/863e9
cle
[TomysAnus kax
QJICMCHTAapHas CANHUILA
BUJa Y DBOJIIOIIMH. bu6mmoreka [IOK
4 JlabopaTopuas paborta Ne 1 0.5 https://m.edsoo.ru/863e9
1 «CpaBHEeHUE BUIOB 110 9c6
MOP(OJIOTHIECKOMY
KPUTEPUIO»
JIBIOKYIIIME CHIIBI bu6mmoreka [IOK
5 (31eMeHTapHBIC 1 https://m.edsoo.ru/863e9

(haKTOpHI) SBOTIOLNH

da4



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

EcrecTBenHsbIit 0TOOp U

Bbubnmuoreka [JOK

6 er0 hopME: https://m.edsoo.ru/863e9
ed0
Pe3ynprarsl sBoIIOLIMK:
MPUCTIOCOOTICHHOCTD
OpPraHHU3MOB U
BH000pa3oBaHUe.
JIaI(;opaIT)opHaﬂ pabota Ne bubnuorexa LIOK
7 0.5 https://m.edsoo.ru/863e9f
2 «Onucanue de
MPUCTIOCOOJIEHHOCTH —
opraHusma 4 e€
OTHOCHUTEIILHOT'O
XapakTepa»
Hanpasnenus u mytu bubmuorexa LIOK
8 https://m.edsoo.ru/863e9
MaKpO3BOITIOIIUU
cle
9 Heob6patumocts
3BOJIIOIAN
10 Uctopus xu3nu Ha 3emiie
Y METOJBI €€ N3yUCHUS
I'unotTessr Bbu6nuoreka [JOK
11 MIPOUCXOKIACHUS KU3HU https://m.edso0.ru/863ea
Ha 3emie 5a6
PasBurtue xnu3Hm Ha Bbu6nmuoreka [JOK
12 | 3emue o spam u https://m.edsoo0.ru/863ea

TeproIamMm

6be
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https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3TaINbI
SBOJIIOLIUN

PacCTHTEIHLHOTO
KUBOTHOT'O MUDA.

bu6mmorexa [IOK

13 | IIpakrtuueckas pabora Ne 0.5 https://m.edsoo.ru/863ea
1 «3yucuue 8bc
HCKOIIAeMbIX OCTAaTKOB
pacTEeHUN U KUBOTHBIX B
KOJUTEKITHSIX)
CoBpemeHHas cucrema bubmuorexa LIOK
14 https://m.edsoo.ru/863ea
OpraHUYecKOro Mupa
48e
OBOJIIONMS YEJIOBEKA bubmorexa [JOK
15 https://m.edsoo.ru/863eac
(aaTpOTIOTEHE3)
2c
JIBIOKYIIIME CHIIBI bu6mmorexa [IOK
16 | (daxTopsl) https://m.edsoo.ru/863ea
aHTPOITOTeHE3a da4
17 OCHOBHEIE CTaguu
ABOJIIOLIMU YeJIOBEKa
Yenoseueckue pacel U bubmmoreka [IOK
18 | mpupoaHBIC aganTaun https://m.edsoo.ru/863eae
YyeJIoBeKa a2
Pe3epBHblii ypok.
19 O060061IeHue o TeMe

«Bo3HUKHOBEHHE U



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Pa3BUTHUC KU3HU HA

3emiie»
20 | Dxomorus Kaxk HayKa
Cpensl oOuTanus u bubmorexa [JOK
21 https://m.edsoo.ru/863eaf
IKOJIOTHYECKHE (PaKTOPHI oc
AbGuoTtnveckue (HhakTopHhI.
Jlaboparopnast pabota No
3. «Mopdonornueckue
0COOEHHOCTH PACTCHHI BuGmorexa LIOK
pp | ' PasHAIXMECT 0.5 https://m.edso0.ru/863eb
OOUTaHUSD. 106
Jlaboparopnas pabota Ne -
4. «Bnustnue cBera Ha
POCT U pa3BUTHE
YepeHKOB KoJIeyca»
Bbu6nuoreka [JOK
23 | buortuueckue GakTopbl https://m.edsoo.ru/863eb
348
DKOJIOTHYECKHUE
XapaKTePUCTUKHU
MOMYJISIIINH.
24 [TpakTrueckas pabota Ne 0.5

2 «IloxcuéT miIoTHOCTH
MOMYJISAIUN pa3HbIX
BUJIOB PACTEHUI»



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

Coob1ecTBa OpraHu3MoB

Bbubnmuoreka [JOK

25 https://m.edso0.ru/863eb
— OuoIIeHO03
46a
A KOTOMIHECKIE CHOTE bubmuorexa [JOK
JIOTHUY J51 NCTCMbI
26 https://m.edso0.ru/863eb
(9KOCUCTEMBI)
46a
OcHOBHBIE TIOKa3aTeIn
SKOCUCTEMBI. bubmuorexa [JOK
27 | Dxonormyeckue https://m.edso0.ru/863eb
nupamusl. CBoiicTBa 5fa
skocucteM. Cykueccust
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPOIIOTE€HHbIE
9KOCHCTEMBI
bu6mmoreka [IOK
b — 17100
30 Hocepa — raobanbias https://m.edso0.ru/863eb
AKOCHCTEMA 3eMJIU
bSe
3aKOHOMEPHOCTH bubmuorexa [JOK
31 CYIIIECTBOBAHHMS https://m.edsoo.ru/863eb
onocdepsl d16
YenoBeuecTBO B
32
ounocdepe 3emnmn
CocVILECTROBAMIC bubmuorexa [JOK
TBOBAHU
33 i https://m.edso0.ru/863eb
MIPUPOJBI U YEIOBEUECTBA
ale
34 Pe3epBHbIil ypok.
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

O06001IeHUE TEMBI
«Coo0urecTBa u
HKOJOTUYECKUE CUCTEMBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* buonorwus, 10 knacc/ Cuornazos B.U., Canun M.P., Kamenckuit A.A., AKMoHEepHOE
obmmecTBo «M3narenscTBO «lIpocBemnienne
* buonorus, 11 knacc/ Cusornazos B.1., Canun M.P., Kamenckuii A.A., AKIIHOHEpHOE

obmectBo «M3natenbcTBO «IIpocBenieHne

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

buonorus. 10 knacc. Meroaudeckoe mocooue aBTopbl: Kupunenkosa Baientuna
Huxomaesna, CuBoria3os Bnagnciaas UBanosuy

Buomnorus. 11 knace. Meronuueckoe nocobue aBTopsl: CuBornazoB Bianucnas MBanoBuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bu6mimoreka L{OK - https://m.edsoo.ru/
Poccuiickas anexTponHas mkosna - https://resh.edu.ru/subject/5/
PIIOKOMNT - https://do2.rcokoit.ru/

®OI'BHY «MHCTUTYT cTpaTeruv pa3BuTUs 00pPa30BaHUS»

MarepnanbHO-TeXHH4YeCKOe o0ecreyeHue

Oo0pa3zoBaTtenbHblii Ha0Op «AMnepka», Ilnata Arduino Uno, niiara
MHMKPOKOHTpOJIepa Arduino, (poTopesucrop

JdaTunk HaK/I0HA, JlaTYUK JUHUM, TEPMUCTOP, [ABYyXKoJécHoe maccu podora
CepBonpuson

Texcrosslii ZKK-3xpan
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