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HopmaTuBHO-IpaBoBoOe o0ecnevyeHne NporpaMmmbl

Vka3 Ilpesunenta Poccuiickoit ®enepanmuu ot 9 HosiOps 2022 1. No 809 «O6
yTBepkaeHnn OCHOB TOCYJApCTBEHHOW IOJIMTUKU IO COXPAHCHHIO M YKPETUICHHIO
TPAIUIIMOHHBIX POCCHMCKUX TYXOBHO HPABCTBEHHBIX IIEHHOCTEH

Vka3 IIpesuaenta Poccuiickoii @eaepanun ot 2 urons 2021 r. Ne 400 «O Crpareruun
HalMoHaJIbHON Oe3onacHocTu Poccuiickoii denepanum»

®3 ot 29.12.2012 N 273-®3 (ot 29.12.1012 roma) «O6 obpazoBanuu B PD» (B
penakiuu ot 04.08.2023 N 4-3);

Vka3 IIpesunenta PO ot 21 urons 2020 r. Ne 474 «O HallmoHaIbHBIX LIEJSIX Pa3BUTHUA
Poccuiickoit @enepannu Ha nepuoa 10 2030 roga»

[lacopt HaumoHanbHOro mnpoekta «OOpazoBaHHE», YTBEPKACHHBIA MPE3UTUYMOM
Cosera mipu Ilpesuaente Poccuiickoit denepanuu Mo CTpaTeru4ecKOMy pPa3BUTHIO U
HAIMOHAJILHBIM ITpoeKTaM (MpoTokoi oT 24 nekadbps 2018 . Ne 16)

Crtparerusi rocy1apCcTBEHHOM HallmoHaabHOU nonutuku PO Ha nepuon 1o 2025 roaa.

[11aH OCHOBHBIX MEPOTIPHUATHI, TPOBOAUMBIX B paMmkax [lecaruerus nercrsa Ha 2021 -
2024 roasl u Ha niepuon 10 2027 roxa.

KoHnuenuus pa3BuTHs AOMOJTHHUTENBHOTO oOpazoBanus aereit B PO go 2030 roxa,
yTBepkAeHHas pacropsikeHueM [IpaButenscrBa PO ot 31.03.2022 roma Ne 678-p (B
pen. ot 15.04.2023 r.)

Konuenuus pazButus AeTcKo-toHolIeckoro cnopra B PO no 2030 roaa, yrBepKaeHHAas
pactiopsikenueMm IIpaButensctBa P® ot 28.12.2021 roma Ne 3894-p (B pen. ot
20.03.2023 r.)

[Ipuka3 MunucrtepctBa mpocBemenuss Poccum ot 27 wmrona 2022 1. Ne 629 «O6
yTBepxkaeHun Ilopsiaka  opraHuM3anMu W OCYLIECTBIICHHS — 00pa3oBaTesIbHOM
JESTENHHOCTH TI0 IOTOJIHUTEIBLHBIM 00IIe00pa30BaTEIbHBIM MPOTPAMMaM))

[Tpuka3 MuwunuctepcrBa mnpocsemieHusi Poccum ot 03.09. 2019 r. Ne 467 «O6
yTBepxkaeHun lleneBoil MoJenu pa3BUTUSA PETHOHANBHBIX CHUCTEM JIOMOJHUTEIBHOIO
oOpazoBanus netei» (B pegakiuu oT 21.04.2023 1.)

[Ipukaz MunuctepctBa oOpazoBaHusa U Hayku Poccuiickoir @enepanuu oT 23 aBrycra
2017 1. Ne 816 «O6 yrBepxkaenun llopsnka TmpUMEHEHUSI OpraHU3ALUIMM,
OCYHIECTBIISIIONIMMHA  00pa30BaTEIbHYIO  JIESTEIBHOCTh, AJIEKTPOHHOTO OO0y4YeHWS,
JUCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTUW MpU peanu3alnuu 00pa3oBaTEeIbHBIX
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[Ipuka3 MunucrtepcTBa oOpa3zoBanus 1 Hayku Poccuiickoil @enepauuu u MuHucrepcTsa
npocBemienus Poccuiickoit ®enepanuun ot 5 asrycrta 2020 r. Ne 882/391 «O6
OpPraHM3allMA U OCYIIECTBICHUM O0pa30BaTENbHON AESITEIBHOCTU IO CETeBOU (popme
peanu3zanuu o0pa3oBaTEIbHBIX TPOTPAMM

[Ipuka3z MunuctepcTBa Tpyna UM couuanbHOW 3amuThl Poccuiickoit @enepauu ot 22
ceHTs10psa 2021 1. Ne 6521 «O06 yrBepxkaeHun npodeccuonanbHoro cranaapra «llegaror
JOTIOJTHUTENIBHOTO 00pa30BaHUs JIETEH U B3POCIIBIX)

Konuenuus pa3BuTUs  JIONOJHUTEIBHOTO oOpa3oBaHus Jeredl B PecnyOnuke
bamkoprocran ~ (yTBepkiaeHa  mnocTtaHoBieHuem  llpaButenbctBa  PecnyOnuku
bamkoptoctan ot 01.11.2022 1. Ne 690)

[ToctanoBnenneM ['71aBHOTO TOCYZapCTBEHHOTO CaHMTAapHOTO Bpauda Poccuiickoit
Oenepauuu ot 28.09.2020 1. Ne 28 "OO6 yrBepxknenun canutapubix npasuin CII 2.4.
3648-20 "CanuTtapHO-3IUAEMHOJIOTHYECKHE TPeOOBaHUS K OpraHU3aldsIM BOCIUTAHUS U
oOyueHUs1, OTABIXA U 03J0POBIICHUS J€TEeH U MOJIOIEKH"

denepanbHBIM MPOSKTOM «YCIeX Kaxaoro pedbeHka», yreepxkaeHabid 07 gexadps 2018
.

Crtparerust pa3Butusi Bocniutanusa B Poccuiickoii ®@eneparuu Ha nepuona a0 2025 roxa
(pacniopsbxenue IlpaBurenscTBa Poccutickoit @eneparuu ot 29.05.2015 . Ne 996-p);

[Tpuka3 @enepanpHOI CIYKOBI IO HAI30pY B chepe 00pa3oBaHUS U HAYKH OT
14.08.2020 Ne831 «O06 yTBepkaeHnH TpeOOBAHHM K CTPYKTYpe O(PHUIIHAIBHOTO caiTa
o0pa3oBaTeIbHON OpraHU3aIui B HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON CETH
«uTepHeT» U popmary npenacTaBiieHuss Ha HeM HHpopManmu (B peJakiliy OT

12.01.2022)

[Tucsmo MunucrepctBa oOpazoBanust u Hayku Poccun ot 18.11.2015 N 09-3242 "O
HarpasieHnn nHpopmarnuu" (BMecte ¢ "MeToan4ecKuMu peKOMEHTaHsIMU

M0 MPOEKTUPOBAHUIO JOTIOTHUTEIHHBIX 00IIEPA3BUBAIONTUX MPOTPAMM (BKITFOYAS
Pa3HOYPOBHEBBIE MPOTPaMMBbI)")

MMCbMO MUHUCTEPCTBA OBPA3OBAHIA 1 HAYKU POCCUMCKOU
OEAEPALINU ot 29 mapra 2016 r. N BK-641/09 «O HATIPABJIEHNUA
METOJMYECKHNX PEKOMEHJAIII» Bmecte ¢ METOJMUECKUMMU
PEKOMEHIALMAMMU 110 PEAJIM3ALINN AJJTAITTUPOBAHHBIX
JOIIOJIHUTEJIBHBIX OBILIEOBPA3OBATEJIBHBIX ITPOT'PAMM,
CIIOCOBCTBYIOIINX COLIMAJIBHO-IICUXOJOT MYECKON



PEABWINTALIMU, [TIPOOECCUOHAJILBHOMY CAMOOIIPEJIEJIEHUIO JETEN
C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbB S, BKJIFOUAS JIETEM-
MHBAJINIOB, C VUETOM X OCOBbIX OBPA3OBATEJILHBIX
[TOTPEBHOCTEM

METOIMYECKHNE PEKOMEH/JJALIMU no ¢popmupoBaHuio MEXaHU3MOB OOHOBIICHHUS
coJiep KaHusl, METOJIOB ¥ TEXHOJIOTMI O0y4eHHsI B CUCTEME JIOMOJIHUTEIBHOTO
oOpa3oBaHus JeTel, HAPaBJIEHHbBIX HA MMOBBIIICHHE KAa4eCTBA JIONOJHUTEIBLHOTO
oOpa3oBaHus JeTel, B TOM YUCIE BKIIOYEHNE KOMIIOHEHTOB, 00€CTIeYnBaOIINX
dopmupoBanue ¢GyHKIMOHATBHOM IPAMOTHOCTH U KOMIIETEHTHOCTEH, CBSI3aHHBIX C
AMOIMOHATBHBIM, (U3NYECKUM, UHTEJUIEKTYaJIbHBIM, JYXOBHBIM Pa3BUTHEM YEJIOBEKA,
3HAYMMBIX JJ1s1 BXOKIeHUs! Poccuiickoit Penepanuu B YMCIIO IECATH BENYIIUX CTPaH
MUpa 10 KauyecTBY 00IIero 00pa3oBaHusl, IJIsl peaiu3aliii NPUOPUTETHBIX HAaNpaBIEeHUN
HAy4YHO-TE€XHOJIOTUYECKOTO U KYJIBTYPHOI'O Pa3BUTHSI CTPAHBI, YTBEPKICHHbIE
MunuctepcTBoM npocBemnieHust PO ot 29.09.2023 roxa Ne Ab — 3935/06

METOANYECKHE PEKOMEHAAILINU 110 ITPOEKTHUPOBAHUIO
JOTIOJIHUTEJIbHBIX OBIIIEOBPA30OBATEJIbHBIX OBIIIEPA3BUBAIOIINX
I[TPOI'PAMM (Y da-2022 ron)

MYHI/IHI/IHaHBHaﬂ HOPMATHUBHO-IIpaBOBasi1 6333, Kacaromaiacsa ACATCIbHOCTU CUCTEMBI
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JlokanpHbIe akThl caMuXx opranu3aunii J{O

AKTYaJIbHOCTD IPOrpaMMbl ONpEIEIAECTCS HEOOXOIMMOCTBIO
AKOJIOTUYECKOT0 O0pa30BaHUs MOJPACTAIOMIETO MOKOJIEHUS, HAUMHAs C PAHHETrO
JIETCTBA, KOTOPAasi B CBOIO OYepeib 00yCIOBIEHA 00OCTPUBIIUMCS YKOJIOTHIECKUM
kpusrcoM. CoBpeMeHHbIe MPOOIeMbl B3aUMOOTHOIIIEHU N YeJIOBEKA C OKPY KaIoIIeh
MPUPOJIHON Cpelol MOTYT OBITh PEIICHbl TOJbKO MPH YCIOBUU (HOPMUPOBAHUS
LEHHOCTHOTO OTHOLICHUS K NPUPOAE M DSKOJIOTHYECKOTO MHUPOBO33PEHUS Y
MIOAPACTAOIIErO TOKOJICHHUS.

OcoOyi0 BaXHOCTh OSTOT BONPOC TPUOOPETaET B YCIOBHUSAX TMepexoia
OTEYECTBEHHOM LIKOJIBI HA CTAHAAPTHI HOBOT'O NOKOJIEHHUs, nopydeHun [Ipesnaenra
Poccuiickoit ®epepanuu 0 BKIYEHMH B HHUX Y4YeOHOro mpeameTra IO
AKOJIOTUYECKOMY 00pa30BaHUIO, a TAKXKE C YUETOM MEXIYHApPOJAHBIX 0053aTEIbCTB
P® mno peanuzanuu 00pa3oBaHMsl i1 YCTOMYMBOTO Pa3BUTHUS, B KOTOPOM



HKOJIOTMYECKOe 00pa30BaHUE 3aHUMAET BEAYIINE TO3UIUU.

JlononHuTenbHOE 00pa30BaHUE KaK YHHMKalIbHAash U KOHKYPEHTOCHOCOOHas
collMalibHasl MpaKTUKa HApaU[MBaHWS MOTHMBALIMOHHOTO MOTEHLMANA JUYHOCTH U
WHHOBAIIMOHHOTO TMOTEHIMalla oO0IlecTBa IMO3BOJAET pPEOCHKY MpuodpecTH
3HAYUTENBHBIA  COIMAIbHBIA  ONBIT KOHCTPYKTMBHOI'O  B3aUMOJECUCTBHUS U
IIPOAYKTUBHOU JEATEIIBHOCTH B OKPYKAIOWIEH JNEHUCTBUTENBHOCTH. IIpu 3TOM
Ba)KHasl POJb OTBOJAMTCS €CTECTBEHHOHAYYHOMY HAIMpPABIECHUIO 00pa30BATEIbHOMN
paboTHI ¢ yHAIIUMHUCH.

HeoOxonumocths pa3paboTku u  peanuzauuu nporpammbl  «HOHDKO»
onpejieNieHa MOTPEOHOCTSIMU pebeHKa M €ro CeMbH B €CTECTBEHHOHAYYHOM
oOpa3oBaHMU, C OJHOM CTOPOHBI, M COLMAIbHBIM 3aKa30M OOIECTBa Ha
(dbopMHUpoBaHUE TBOPUECKON, KPUTUUECKH MBICIISIIEH, CAMOCTOATENbHON TUYHOCTH,
C Ipyrou.

[Iporpamma MMeeT ecTeCTBEHHOHAYYHYI0 HanmpaBJieHHOCTh. OcBoeHUE ee
coJiepKaHMsl CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOM KAPTHUHBI MUpPA Ha OCHOBE
U3Y4YEeHHs] TPOLECCOB M SIBICHUM NPHUPOABI, DKOJOTUYECKH OTBETCTBEHHOIO
MUPOBO33PEHHUS, HEO0OXOIMMOTO TUTSE MOJIHOIIEHHOTO MPOSIBICHUS
MHTEJJICKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEW JIMYHOCTU peOeHKa B CHUCTEME
COLIMAJIbHBIX OTHOILICHUH.

Hacrosimiass nmporpamma pas3paboTaHa M TOCTPOCHA HAa Pa3HOYPOBHEBOM
o0yJeHUH.

Ilon pa3sHOypOBHEBBIM OOyuy€HHEM IOHMMAaeTCsi COOJIOACHHE IIpH
pa3zpaboTke M peanu3aluyd OporpaMM JIONOJHUTEIBHOTO O0pa30BaHUs TaKUX
HNPUHIUIIOB, KOTOPBIE MTO3BOJISIIOT YUYUTHIBATh Pa3HbIM YPOBEHb Pa3BUTHS U Pa3HYIO
CTENEHb OCBOCHUS MaTepualia JIeTbMHU. TeXHOJIOIMsl pa3HOYPOBHEBOI'O OOyuYEHUs
OpenojaraeT Co3JaHue MeJaroruueckux YCJIOBUM JJIsi BKJIIOUYEHUS KaxKIOro
o0Oyyarouierocsi B JI€ATEIbHOCTh, COOTBETCTBYIOIIYIO 30HE €ro OJymxaifiero
pa3BuTus. PazHOypoBHEBOE 00yU€HUE MPEIOCTABISAET IAHC KaXAOMYy pEOEHKY



OpraHu30BaTh CBOE 00YUEHHE TaKUM 00pa30M, YTOObI MAaKCUMAJILHO MUCIOJIb30BATh
CBOM BO3MOXKHOCTU. YpoBHeBas auddepeHunanusi Mmo3BOJISET aKIEHTUPOBATH
BHHMAaHUE IeJ1arora Ha padoTe ¢ pa3IuYHbIMU KaTeTOPUSIMU JIETEH.

Tak kak coJepKaHWEe MpPOrpaMMbl MNPEAINONAracT HAIUYME Y Y4YAIIUXCS
HaJU4YUe CTApTOBBIX YYEOHBIX KOMIETEHIMM JJIsl OBJQJACHUS CJIOKHBIMU
MOHATUSIMU U TEXHOJIOTHSIMH TPOBEJICHUSI MOHUTOPUHIOBBIX HMCCIIEIOBAHUM, TO,
CJIeI0BaTEIbHO, IPEAYCMOTPEHBI TOJBKO 0a30BbIN U MPO(UIBHBIN YPOBHHU.

ba3oBblii ypoBeHb IpEyCMAaTPUBAET UCIIOJIb30BAHUE U PEATTU3ALIAI0 TAKAX
dbopm OpraHu3aiuu Marepuana, KOTOpbIE JOITyCKAKOT OCBOEHUE
CIIEUAJIM3UPOBAHHBIX 3HAHUN U TEPMUHOJOTUM, TAPAHTUPOBAHHO OOECIIEUYNBAIOT
TPAHCIAIMIO OOIIe W 1EeJOCTHOM KapTUHBI B paMKax CoOJlepKaTeIbHO-
TEMATUYECKOT O HAIIPaBJICHUS IPOrPAMMBI.

IIpoaBUHYTHIII YPOBEHBb MPEIOJIAraeT UCTOIb30BaHNE (POPM OpTraHU3aAINH
Marepuana, o0ecreunBaroIux JOCTYII K CJIOKHBIM (BO3MOXHO,
y3KOCTICIIMATU3UPOBAHHBIM) U HETPUBHAIBHBIM pa3jernaM, TakKe Ipearosiaraet
yrayOJICHHOE€  M3yYeHHE  COJAEp)KaHUs  MporpaMMbl M JIOCTyI K €€
npodeccHoHaIbHBIM  3HAHUSM B paMKaX  COJIEP)KATEIbHO-TEeMAaTHYECKOTO
HaIpaBJICHUS.

Moaynu 0a30BOro ypoBHSI TPEIONAralOT paclIMpeHue W yriyOsiaeHue
3HAHUW 1O BBIOPAHHOW OOYYAIOIIMMUCS €CTECTBEHHOHAYYHOU JUCHUILIUHE.
NHTepec K M3y4EHUIO COCTOSHMS MPUPOJHON CpeAbl Pealu3yeTcs B MPOEKTHOU
NEATEIbHOCTH, B XOJI€ KOTOPOM OCBAWMBAKOTCA M MPUMEHSIOTCS METOIUKH,
COOTHOCHMBIE C ITOCTaBICHHBIMU MPOOIEMaAMHU.

Mopyiu nNpoaABMHYTOI0 YPOBHSI OINPEACIAIOT (POPMUPOBAHHUE TOCTATOYHO
rIIyOOKMX CHEHAM3UPOBAHHBIX 3HAHUM Yy YyYalluXcsi, YBEPEHHOE OBJAJCHHE
METOJaMU E€CTECTBEHHOHAYUYHBIX MCCIIEIOBAaHUN M MPAKTUYECKHUMHU MpHEeMaMu
NPUKIAHON AesTeNbHOCTU. CYIIECTBEHHYIO POJIb MPUOOPETAET OPUEHTUPOBAHUE
oOyJaromuxcs Ha  NPOPECCHOHAIBHYI  JEATEeIbHOCTb,  CBSI3aHHYIO  C
€CTECTBEHHBIMHM HayKaMH M UX Pa3HOOOPA3HBIMU MPHUKIAIHBIMU HATIPABICHHUSIMHU.

B 3aBucuMOCTM OT KaTeropuu ydalluxcs, HUX 00pa30BaTEIbHBIX
MOTPEOHOCTE M WCXOIHOTO YPOBHS 3HAHWW W YMEHHM Ompeaensercs Ha0op
MOJyJeH, mpecTaBIs o co00i 00pa3oBaTEIbHBI MAPIIPYT IS TOM WIIK UHON
1eaeBoi rpynmbl. GaKTHUECKH KaXKI0W KaTEropuu 00ydaroluXcsi COOTBETCTBYET
CBOW MapuIpyT U3yYEHHUS] MOAYJIBbHON NPOTrPaMMBI.

Anpecatr nporpammbl. [Iporpamma «HOHDKO» OpuUeHTHpOBaHA Ha JETel
MOIPOCTKOBOTO Bo3pacTa: 11 — 13 ser.

[TogpoCTKM HAaYMHAIOT [I€JIaTh YCIEXU B KOHKPETHOM BHUJAE ACATEIBHOCTH,
BBICKAQ3bIBaTh MBICIM O Oyaymed mnpodeccun. Y TOAPOCTKA (GOpMHUpPYETCS
CaMOCO3HaHWE W CaMOOIICHKA KaK OCHOBHOU perynaTop noBenaeHus. CmocoOHOCTh
K IMOCTAHOBKE MEPCIEKTUBHBIX 3a/lad MPUAACT HOBBIA CMBICI 00pa3oBaTelbHON
NEATENBHOCTA TOAPOCTKA, OCYIIECTBISIETCS MOBOPOT K HOBBIM 3aJa4yaM
CaMOCOBEPIIEHCTBOBAHUS, CAMOPA3BUTHSI, CAMOAKTYaIU3aLH.

[Iporpamma mnpenHa3HayeHa sl IIKOJBHUKOB JAHHOW  BO3PACTHOM
KaTeropuu, KOTOpble OOJIaal0T JIOCTATOYHOW CTENEeHbI0 C(HOPMUPOBAHHOCTH



MOTHUBALMM K HM3YYCHHUIO €CTECTBEHHOHAYUYHBIX AUCLMIUIMH, UMEKT CTapTOBBIC
HKOJIOr0-OMOJIOTMYECKUE  3HAHUA U MPOSBISIIOT MHTEpPEC K  MPaKTHKO-
OpPUEHTUPOBAHHOW MPOEKTHOMN U HCCIIE0BATENbCKOM padoTe.

Hens mnporpamMmmbl —  pacliupeHHMe W yriayOJeHUE  CHUCTEMBI
€CTECTBEHHOHAYYHbIX 3HAHUM M yMeHUH, (OpMHUpOBAHUE TNpPEJICTaBICHUNA 00
DKOJIOTMYECKOM MOHHUTOPUHIE U OTBETCTBEHHOI'O OTHOLICHMS K OKpYyXKaroueu
cpene, MPUOOPETEHHE OIbITa MPAKTUYECKOW MPOEKTHOM U HMCCIEA0BATEIHCKOM
JESATENbHOCTH B HKOJIOr0-OMOJIOTMYECKOM HANpaBiI€HUH, HEOOXOIUMOIo IS
CaMOOIIpeeNICHUs U MPOPECCUOHATIBHON OpUEHTAIUH.

3agaum nporpamMmsi:

U YCBOCHHC 3HAHUN 110 9KOJIOT'UH, 00 OCHOBHBIX DJKOJIOTHYECKHUX
IMMOHATHUAX U 3aKOHAX, OBJIaICHUC OCHOBHBIMH HAYYHBIMH MCTOdAMM,

U 3HAKOMCTBO C MOHSTHEM DKOJIOTMYECKHUU MOHHUTOPHUHI' 1 OCBOCHHC
OCHOBHBIX MCTOOUK IIPOBCACHUA ITPAKTHUYICCKUX MOHUTOPUHT OBBIX HCCHCHOB&HHﬁ;

U (l)OpMI/IpOBaHI/Ie yCTOﬁQHBOFO MO3HABATCJIbHOT'O MHTCPCCA K U3YUCHUTIO
CCTCCTBCHHOHAYYHBIX TUCIHUIIINH,

0 Pa3BUTHUC SKOJOTHYCCKOTIO MBIIJICHUA, q)OpMI/IpOBaHI/IG YCTAHOBKH Ha

OepeXHOE OTHOIIEHHWE K TPUPOJHBIM pecypcaM M TOTOBHOCTH K aKTUBHOMU
NEATEIIbHOCTH 110 COXPAHEHUIO OKPYKAIOIIEN CPEbL;

[ dbopMupoBaHue aAKTHUBHOW  TPaXIAHCKOW  TMO3UIMH, Pa3BUTHE
COLIMAJILHOTO Kpyro3zopa u (opMUpOBaHHE MHTEpEca K U3YYEHHUIO IKOJIOTHYECKUX
po0OJIeM CBOETO PETHOHA;

[ dbopMHUpOBaHUE HABBIKOB KOMMYHHKATHBHOI'O  B3aUMOJEHCTBUS,
KOMaHJHOW pabOThl M OpPraHU3allii COBMECTHOW IESTEIHHOCTH U TOTOBHOCTH K
COLMAJIBHOMY B3aUMOJICVCTBHIO B COLMAIIBHO 3HAYUMOM JEATEIIbHOCTH;

N npuoOpeTeHHEe  HEOOXOMWMBIX 3HAHWW, CTUMYJIOB H  OIBITa
PAKTUYECKOU JeATEILHOCTH JUIsl CO3HATEIILHOTO BhIOOpa Oyaymiei npodeccuu;
N dopMupoBaHue  YMEHHH  IUIaHWUPOBaTH W OPTraHU30BHIBAThH

WHIUBHYaJIbHYIO pa0boTy, CTaBUTh y4eOHYIO 3ajady, MPUMEHATh HEOOXOTUMBIN
WHCTPYMEHTApHi  JUII  PEIICHUs  MPaKTUYeCKUX  3aaad, paboTrath ¢
MH(OPMAITMOHHBIMUA UCTOYHUKAMU U 00pabaThiBaTh HHPOPMAIIUIO;

O dbopMupoBanue ymMmeHUN (HOPMYIHPOBATH, BHICKA3bIBATh M 3aIIUIIATH
CBOC MHEHHE, TPE3EHTOBATh PE3yJIbTAaThl CBOETO TPyAd, MPUOOPETCHHS OIBITA
y4acTus B IUCKYCCUAX, ebaTax, 00CYKIIEHUSX, ITyOTMYHBIX BBICTYIUICHUSX;

[ dbopMHUpOBaHUE OCHOBHBIX TIPOEKTHBIX U  HCCIEIOBATEIBCKUX
HABBIKOB, a TaK)K€ CO3/IaHHME YCIIOBUU I MPUOOPETCHHsI MPAKTUUECKOTO OIBITa
OpraHu3aluy MPOEKTHOM U UCCIEA0BATEIbCKON AEATEIBHOCTH.



Coaepxanue nporpaMMmsl

IIpumepHbIi y4eOHbIH IVIaH

HazBanue moayis

«O0u1as KOJIOTUs»

«OCHOBBI METEOPOJIOT U

«OCHOBBI FKOJIOTHYECKOTO MOHUTOPUHT
«xoiorust arMochepbby

«IKOJIOTHS IOYB)»

«xonorus ruipochepb»
«MccnenoBaTenbCKUid MPAKTUKYM)

~N OO WN -

Conep:xxkanmne moayJasi 1 «O0mas 3k0a0rus»

Tema 1. UTo Takoe 3xoJI0rus?

OnpeneneHue TOHATHUS <«AKOJOTHS». IJTalbl CTAHOBICHHUS JKOJOTHMHU Kak
Hayku. UTO m3ydaeT HKOJOTHS: 1IeNH, 3aJa4i U 1podsiemMbl. MecTo, 3aHMMaeMoe
DKOJIOTHEN cpelu Npyrux Hayk. Paznienbl SKOJOTMH: ayTIKOJOTHUs, AEMAIKOJIOTHS,
CUHAKOJIOTHS, TioOanbHast sKojorusi. CoBpeMeHHasi 9KOJOTWYecKas CUTYyalus B
MUpPE U B CTpaHe. 3HAUYMUMOCTb [IOHMMaHUS OCHOBHBIX 3KOJIOTUYECKHX
3aKOHOMEPHOCTEH HA COBPEMEHHOM J3Talle Pa3BUTHS YEJIOBEYECTBA. 3aKOHBI b.
Kommonepa. OCHOBHBIE HKOJIOTHYECKHE MPOOJieMbl. 3HAKOMCTBO C OCHOBHBIMHU
9KOJIOTUYECKUMHU MPOdecCusiMU OyayIIero.

Pabora mo rpymmam. OOGcyxnenue 3akoHOB b. Kommonepa. Ilombop
MIPUMEPOB JICMCTBHUS 3aKOHOB. PelieHne 3K0JI0rn4ecKux 3aad.

Tema 2. Okpyxkawimasi cpeia 1 3K0J10ru4eckoe npaso.

[Tonsitue 06 3kocucreme. Ilpuponma. IloHsTHe 00 OKpyXaromen cpeje.
bnaronpustHas npupoanas cpena. OxpaHa OKpy»Karolleil cpebl. DKOJIOrHYeCKOoe
npaBo. OCHOBHbIE JOKYMEHTBI, PEryJupYyIOLIME B3aWUMOOTHOIIEHUS YE€JIOBEKa M
OKpyXaromei  cpenbl.  MeXIyHapoJHO-TIpaBOBbIE  aKThl B 0o0yacTu
MPUPOAONONIB30BAHNASL U OXPaHbl OKpYXKarollen cpeasl. MexayHapoaHble U
poccuiickie oOpraHu3allid MO OXpaHe oOKpyxkaromei cpenbl. [Ipodeccun:
CIIEIMATIUCT IO 3KOJIOTUYECKOW OTBETCTBEHHOCTH, IOPUCT IO MEKIYHAPOIHOMY
MIPUPOAOOXPAHHOMY IPABY, YKOBOXKATBIN, SKOIPOIIOBEAHUK, SKOIIPOIIOCED.

Pazbop skonormyeckux cutyaruii «30Ha OTBETCTBEHHOCTH». OpraHu3amus
IUCKyccud «MBbl B OTBETE 3a )KU3Hb HA IIJIAHETE.



Tema 3. OcHOBHBIE IKOI0THYECKHE (PAKTOPBHI.

OcHoOBHbIE  3KOJOTHYECKHE (DaKTOpbl: aOUOTHYECKHE, OUOTUYECKHUE,
anTponorenHsle. OOLME 3aKOHOMEPHOCTH JEHCTBUS KOJIOTMYECKUX (PaKTOPOB Ha
KUBbIE opraHu3Mbl. BzaumoneiictBue (hakTopoB. 3aKOH ONTUMyMa U MUHUMYMa.
Jlumutupyromuii paxrop. [IJAK (mpeaenbHo gomyctumas konuentpauus) u [I1Y
(npenenbHO JOMYCTUMBIA  ypOBEHb). I[IpUpOTHO-aHTPONOTEHHBI  KOMILIEKC.
[IpomMblliieHHBIE W TOpojAckue 3kocuctembl. [Ipodeccun: ypOanuct-3Ko0IIOT,
HKOAPXUTEKTOP, MAPKOBBINA IKOJIOT, IKOJIOT-JIOTHUCT.

Pa30op 3amanuii Ha BBISIBIEHUE JIMMUTUPYIOIMIMX (HAKTOPOB. DKCKypCuUs
«["opoxckas skocucTeMa: 3KONIOrMYeckue (PakTopbl U OCOOCHHOCTH BBIKUBAHUS
OPUPOJHBIX OOBEKTOBY.

Tema 4. Dkosioruueckue npoodjaeMbl COBPEMEHHOCTH.

[Ipobnema mapaukoBoro 3ddekra. I[Ipobiema omycThIHUBAHUA U
oOe3necenust TiaHerbl. [IpobiieMa pagMoOaKTUBHOCTH B OKpYXalolleld cpeje.
[lectuumapl, Hutparsl. Ilpobiema o30HOBOro cios. KucinotHeie mgoxau.
Hemorpaduueckas npodsema. [IpoOGraembl pecypcoB. 3arpsi3HEHHE OKpYKarolieu
cpenbl. PammanumonHoe u OakTepuaiabHOE 3arpsi3HEHHE OKPYKAIOIIEH Cpefibl.
XUMHUYECKOEe M IIYMOBOE 3arpsi3HEHUE OKpYy»Karoleh cpenbl. ['a3oBbie BBIOPOCHI,
CTOYHBIE BOJbI, OTXOJbl MPOMBIIUICHHBIX MPEANPUATANA. IDKOJOTrHYecKas
OIMACHOCTh OTXOA0B. Mepbl, MPUHUMAEMBbIE Il YAYUYIICHUS] COCTOSTHUS TOPOJCKON
cpelpl. OKOJOTMYeCKHe IMpoOJIEMbl pPEruoHa. OKOJIOTMYECKUMH KpPHU3UC |
sKosiornyeckass katactpoda. IIpodeccus: cnenmanuct 1O IPEOJOIECHUIO
CUCTEMHBIX IKOJIOTHYECKUX KaTacTpod.

CocraBieHue KapTbl-CXEMbl NPEANPUATHHI, BIMSAIOIUX HA OKPY>KAOIIYIO
cpely BbIOpaHHOro paiioHa. Bo3MoOXHBIE MEpONpHUATHS IO MPEIOTBPALICHUIO
HKOJIOTHYECKUX TIpoOsieM (pa3paboTka TpynmoBbIX MpoekToB). OdopmiieHue
IUTaKaTa-KoJIaXka Ha TeMY «OKOJIOTUs OKPYKAIOIIEH CPeabD».

Conep:xkanmne moayJsi 2 «OCHOBbBI MEeTEOPOJIOT MDY

Tema 1. UTo TaKkoe MeTeOPOJIOTHUs?

[Ipeamer u 3agaun MeTeOpONOTrHHU. MeETeopoJOTHYEeCKUE BEJIUYHMHBI U
atMocdepHbie sBiaeHusA. [loroga n kaumar. MeTeoposorus 1 KOHTPOJIb COCTOSTHHS
npupoaHol cpenbl. HeOGnarompusiTHbie METEOPOJIOTHYECKUE SIBICHUS. 3HAYCHUE
METEOPOJIOTHH JJIsl IPAKTUUYECKON JESITEIbHOCTA YeJIOBEKA M OXpaHbl IPUPOTHOM
cpeasl. Hapoaubie npumetsl o moroje. CHHONTHYECKHWE CBOWCTBA PACTCHUM M
KUBOTHBIX.

Oxckypeusi «Habmronenus 3a norojoi». CocTaBieHre U BeJICHUE THEBHUKA
HaOJFOICHH 32 TTOTOI0N.

Tema 2. Opranusanusi MeTeopoJIOru4ecKuX HA0II01eHUIA.

Merteoponornyeckue CTaHMU. MeTreopoJsiorndeckass  IUIOMIAAKA, €€
ycTpoiictBo. Mereoponoruueckue npudbopel U obopyaoBaHue. IIpocTeie
METeonpuoOopbl Jisi  ompejaesieHus: noroabl. OCHOBHBIE METEOPOJOTHUYECKUE
HaOJIFOICHHUS.



Okckypeust  «MeTeoponorudeckas — CTaHIus». M3ydeHune  yCTaHOBKH
puOOPOB Ha METEOPOIOrnYecKoi miomanake. CocTaBIeHUE CXEMBI PACIIONIO0KEHUS
pruOOPOB Ha IMJIOLIAJKE.

Tema 3. [loroaa, ee 3J1eMeHTDI.

Temneparypa W BJIaXHOCTh BO3ayXa. lemmeparypHbid pexum. llopsamok
U3MEpEeHHs] TEeMIIepaTypbl M BI@XHOCTH Bo3ayxa. CpeacTBa HW3MEpeHUs
(tepmomeTtp, rurpometp). OOpa3oBaHue, BHUABI U CHOCOOBI H3MEPEHUS
atMocdepHbIx ocagkoB. O6mnaka. Buasl o6akoB. Ocankomep. TymaH, yciioBUs €ro
oOpazoBanus. HaGmoneHue 3a CHEXXKHBIM TOKPOBOM. 3HAUEHHE CHEKHOTO TTOKPOBA.
AtmocdepHoe naBneHue, mpuOOPHI U €NUHUIBI eTo u3MepeHus. bapomertp. Berep.
W3mepenue xapaktepuctuk BeTpa. dDmiorep. HabOmronenue 3a atMochepHBIMU
SABIICHUSIMU (CYMEpKH, 3apsi, MHpaxu, panyra). OCHOBHBIE XapaKTEPUCTUKH
orpeeneHus] aTMOC(HEPHBIX SIBJICHUH.

JlaGoparopHast pabGora «M3Mepenue TemmepaTypbl Bo3ayxa, 00paboTKa
pe3ynbratoB u3MepeHui». JlabopatopHas paborta «M3mepeHue BIaXHOCTH
Bo3ayxa. OrmpesienieHne XapaKTepUCTUK BiaxkHOCTH». JlaGoparopHas pabota
«Habnronenue 3a oOnauyHocThio. BusyanbHoe ompeneneHUEe BBICOTHI HUKHEH
rpaHuiel - 00makoB. Pabora ¢ armacom oGnakoBy. Jlaboparopnass pabota
«M3mepenune konmuyecTBa ocaikoB». Jlabopatopnas pabora «l3mepenue
aTMOC(EpHOTo JaBICHUS OAPOMETPOM-aHEPOUIOM.

Tema 4. IIporuo3 norojasl.

OO6paboTka pe3yibTaTOB U3MEPEHUST OCHOBHBIX METEOPOJIOTHYECKUX
BeanunH. CHHONTHYECKas KapTa. AHajiu3 CHHONTHYECKOW KapThl U METOAMKA
COCTaBIIEHUS KPATKOCPOYHOT'O MPOTHO3A MOTOIbI.

[Tpaktuueckas padota «CocraBieHue rpaguka TeMrepaTypbl, po3bl BETPOB
o cBouM HaOmoaeHussMy». [Ipaktuueckas padora «CocTaBieHrne KpaTKOCPOYHOTO
nporxo3a noroje». CrokeTHo-poseBas urpa «Meteo0ropoy.

Conep:xanue MoayJsi 3 «OCHOBBI IKOJIOTHYECKOTO MOHUTOPHHI2»

Tema 1. Jko0ru4ecKuii MOHUTOPHHT.

[Tonsitue 00 sKomormyeckoM MoHUTOpuHTE. llenu u 3amaun, 0OBEKTHI U
CyOBEKTHl MOHHUTOpPUHTA. BuUABl MOHUTOpWHTa B 3aBUCUMOCTH OT MAacHITaboB
OpraHu3alid ¥ OT YPOBHS TpaHChOpMAIUii YETOBEKOM OKpPYXKAIOMIEH CpeIbl.
KonTtakTHbIi, TUCTAaHIIMOHHBIN u OMOMHINKAIITMOHHBII MOHUTOPHUHT.
DKOJIOTMYECKHUM ayJIUT, SKOJIOTHYECKas OLIEHKA, SKOJIOTUUECKUN KOHTPOIb.

Okckypcus: «Bpibop o00BeKTa MOHUTOPHHTA. OKOJOTHYECKAas OIlCHKa
HCCIIEyeMOU TeppUTOpUN. buonHIuKanus».

Tema 2. Opranu3anus 3K0J0r14eCKoro MOHMTOPHHIA.

Opranuzanus MoHuTopuHra. MccnenoBarenbckue padOThl IKOJbHUKOB KaK
YacTh AKOJOTMYECKOTO MOHHMTOPUHTa. 3HAKOMCTBO C  HCCJIEAOBATEIBCKOM
NEeATENbHOCTHIO.
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AHanu3 u 00paboTka UCCIEAOBATEILCKON AEATETbHOCTH (HAa MpUMEpE
ucclenoBaTeabCckux pador). OdopmileHHE HCCIeNoBaTeNbCKOM paboThl  (Ha
IPUMEPE UCCIE0BATENbCKUX padoT).

Tema 3. OCHOBBI CTATHCTUYECKOI 00Pa0OTKM JTAHHBIX

[Tonstue O  JOCTOBEPHOCTH M  CTAaTUCTUYECKOM  3HAYUMOCTH.
OrpaHnyeHHOCTh BO3MOKHOCTEN nccnenonatend. [Ipoba u Beibopka. lpusnaku u
napaMeTpel, (Qu3nueckue M XUMHUUYECKHE XapakTepucTuku. KadecTBeHHbIE U

KOJIMYECTBEHHBIC TaHHBIC. PacnpeeneHrs BEIUYMH U CIIOCOOBI UX OMHUCAHUS.
Crnioco0bl onucaHusi BRIOOPKU: CpeliHee, MeIMana, Mojia, JUCIIEPCHsl, CTAaHAapTHOE
oTkioHeHue. IIporpamMmbl JUIsl CTaTUCTHUECKOH 00paboTku maHHBIX: EXCel,
Statisitica. OcHoBHBIC (DYHKIIMK JJIs pacyeTa CTaTUCTUYECKUX mapameTpoB B Excel.

Pacuer craTucTuueckux mapamMeTpoB Ha OCHOBE JIFOOOM BHIOOPKHU JaHHBIX B

nporpamme Excel. B kauecTBe qaHHBIX MOTYT CIIY)KHTh POCT, BEC, BO3pacT
YUYEHHUKOB, JJAaHHbIC U3 HAOJIFOCHUHN 3a MOTOI0M.

Tema 4. bazoBble MeTOAbl CTATUCTHYECKOT0 AHAJIH3A.

[TocTtanoBKa cratucTHUecKuX runoTe3. Ommubka nmepBoro U BTOPOro poja, p-
3HaueHue. [lapameTpuueckne U  HemapaMmMeTpUUECKUE KPUTEpPUU. MeTobl
cpaBHeHusi BbIOOpok: TecT CrhrofeHTa, Tect ManH-YutHu, tect Kpackena-
Yomnuca. MeToabsl HCCIEIOBaHUS B3aMMOCBSA3M MEXIY TMpU3HAKAMU W/UIH
napamMeTpamu: KOPPEJISIITUOHHBII aHau3 (Koppensuu Cnupmena),
perpeccuoHHblii aHanu3. Jucnepcuonuwii ananmusz (F-tecT), cratucThka Xu-
kBazpat. ['paduyeckoe npeacraBieHue pe3yabTaToOB aHAIH3A.

CpaBHEHHE YYaCTHUKOB KOJUIEKTHBA Pa3HOTO T0JIa IO POCTY, BECY, BO3PACTY
U JTI00BIM JPYTMM KOJMYECTBEHHBIM NapameTpaM. [loMck 3aKkoHOMEpHOCTEH B
METEOPOJIOTHUECKUX JAHHBIX: JaBJICHUE, TEMIIEPATYpPa, BIAXKHOCTD.

Tema 5. MeToabl MOHUTOPUHIA OHOJOTHYECKHX 00bEKTOB.

buonngukanus. OpraHu3mMbl-OMOMHIUKATOPHI, OTPAHUYEHUS  METOJIOB
ououHaukanuu. buotectupoBanue. CpaBHUTENbHBIA aHAIU3 KOMIIOHEHTOB
ouopazHooOpasus. CBsa3b OMOpPa3HOOOPA3UsI U YUCICHHOCTH PAa3TUMIHBIX KUBOTHBIX
OpraHU3MOB C A0MOTHYCCKUMHU (HaKTOPAMH CPEIBI.

CpaBHeHue Ouwopa3sHOOOpa3Wsi M UYHCICHHOCTH TNTHIl B  Pa3IUYHBIX
AHTPONOTEHHBIX JIaHAmadTax B XO0JA€ HJKCKypcuil. OmnucaHue pacTUTEIHHOCTU
BBIOpAaHHOTO OWOTONA, OMUCAaHWE SKU3HEHHOCTH pAcCTeHUH, WX OOWJIHS.
HNHBeHTapu3anus 3eJIeHbIX HACAKICHUM.

Conep:xanne Moy 4 «JkoJiorust atmocgepbp)

Tema 1. Uto Takoe atmocdepa?

[Tonsitue o6 armocdepe. ['panunbr atmochepsl. CTpoeHHE U COCTaB
atmMocdepbl. Cnom armocdepsl. [lpoucxoknenne wu pa3BUTHE aTMOCHEPHI.
[TpoGmema 030HOBOTO ci10s1. ATMOChepHBbIE OHMOIIEHO3bI. 3HAaUeHUE aTMOChEPHI IS
KU3HU Ha TUIaHETe.

Okckypcusi «HaOmronenust 3a arMocepHbIMU  siBIeHUsIMUY». 3yueHue
cxembl «Ciou atMocdepbl. 30Ha KUZHI.



Tema 2. 3arpsizHenue atmocdepbl.

3arpsisHeHue  atMocepsl.  Buuabl  3arpsi3HEHUN:  €CTECTBEHHOE U
aHTponoreHHoe. Tumbl aHTPOMOIEHHOrO 3arpsA3HEHUst aTMOC(Epbl: JOKaIbHOE,
MECTHO€, peruoHaigbHoe, riobanbHoe. Kiaccudukanuss BbIOPOCOB BpEIHBIX
BEILIECTB [0 arperaTHoMy cocTosiHuio. Aspo3onu. Knaccudukanus OCHOBHBIX
BELECTB—3arpsi3HUTeNe arMocdepbl MO XUMUYECKOMY cocTaBy. (OCHOBHBIE
MCTOYHUKM TEXHOI€HHOTO 3arpsi3HeHus Bo3ayxa. [IlpobiemMa mapHUKOBOIO
s dexTa. IKOIOrHUecKre NOCIEACTBUS 3arpsA3HEHUST aTMOC(EPHI.

Okckypeus «Bunbl 3arpsizauteneit armocdepsl B ropojie. ABTOTPaHCIOPT.
IIpaktnueckoe 3ananue «lloacuer aBTOTpaHcmopra Ha Maructpain», «OleHKa
YUCTOTHl BO3JlyXa I0 BEIMYMHE ABTOTPAHCHOPTHOW HArpy3km». CocTaBieHHE
CXEMBI «3arpsi3HEHUE BO3IyXa».

Tema 3. MOHMTOPUHT COCTOSIHUA aTMOC(eEPHI.

[Ipo6nema HexBaTKM YHUCTOrO BO3ayxa. OLEHKa YHUCTOTHI BO3AYXa.
3anbUIeHHOCTh BO3AyXa. buomHaukanuus coctostHUs atMmocdepbl. Opranuzanus
Habo1eHnit 3a atmocdepoii. OCHOBHBIE 3a/1a4ui MOHUTOpUHTA aTMocdepsbl. [TocTh
HAOJIIOICHNIA: UX BHJIbI, KOJMYECTBO, MECTAa pa3MeElIeHUN. ABTOMATU3UPOBAHHAS
CUCTEMa  MOHUTOPHMHIa  BO3AyIIHOM  cpenpl.  OmnpeneneHue  mepeyHs
KOHTPOJIMPYEMBIX BeliecTB. MeTonbl aHanu3a 1pod. [Ipuboper u o6opynoBaHue.
OcHOBHBIE HarpaBjieHusi padOThl MO CHIKEHHUIO 3arps3HEHHs aTMoc(epHOro
OacceitHa. MeponpusTus, HalpaBjieHHbIE HA YJIY4YIIEHWE COCTOSHUS BO3MYIITHOM
Cpepbl.

buovHIuKanus 3arps3HEHUs BO3JlyXa MO COCTOSIHUIO COCHBI. OmnpeneneHue
YUCTOTHI BO3/1yXa MO COCTOSIHUIO JIUIIANHUKOB. OnIpeieieHue YUCTOTHI BO3/lyXa MO
CHEroBomMy NOKpoBy. MccinenoBaHue BO3[ayXa Ha COAEpKaHUE MbUIM U TBEPIBIX
npumeceit. [loaroroBka u npe3eHTanus MpoekTa «YucThiil BO3TYX».

Conep:kanmne MoayJs 5 «IK0JI0Tvs MOYBY

Tema 1. IlouBa u ee cBoOliCTBA.

[TouBa — 6uokocHoe BemiecTBO. CTpoeHue mouBbl. [louBeHHBIE TOPU3OHTHI,
X paszHooOpaszue. CrucremMa CUMBOJIOB M JIMATHOCTHKU MMOYBEHHBIX TOPU30HTOB.
[TouBennsiii mpoduiib, ero crpoeHue. DakTopbl 00pa3oBaHUS MOYBEHHOTO
npoduiis. OCHOBHBIE BapuaHTHI MOYB, MPEACTABICHHBIX Ha TeppuTopuu Poccum.
Mexannueckuii coctaB 1mouBbl. Kinaccudukarus modys mo MEXaHMIeCKOMY COCTaBY.
Oprannyeckoe BemecTBO MouB. Polib )KHUBBIX OPraHU3MOB B (DOPMUPOBAHHUH ITOYBHI.
I'ymyc u ero oOpa3zoBanue. Boga B mouse. Kateropum u cocTosiHus MOYBEHHOMU
BOoJbl. Posib Bo/bl B (hOPMUPOBAHUU IUIOAOPOAUS MOYBBI. Bo3nyniHo-puznyeckue
cBoiicTBa mouB. Bo3myxooOmen nmoussl. [1nomopoaue moys. D1eMeHTHI TI00PO IS
MOYB.

CocraBiieHHE CXE€M CTPOEHUS MOYBEHHOrO IOKPOBA pPAa3JIMYHBIX THUIIOB.
N3yuenne Mop¢onornyeckux MNPU3HAKOB TMOYB (HA TMOYBEHHBIX oOO0Opasiax).
JInarHoCTHKa MEXaHUYECKOTI0 COCTaBa MOYBHI.
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Tema 2. @akTopbl NOYBOOOPA30BAHMSA.

I'opHas nopona — matepuaibHass OCHOBA NOYBBL. KiMMar 1 MHTEHCUBHOCTH
MOYBEHHBIX IMpoleccoB. Penped TeppuTopHH, €ro posiib B MOYBOOOPA3OBAHUM.
Bpems. AGCOMIOTHBIA M OTHOCUTENIbHBIN BO3pacT Mo4B. buonornyeckue pakTopsl
no4yBooOpa3oBaHus. PacTeHuss Kak OCHOBHOM (akTop JeneHus MOYBbI Ha
TE€HETUYECKHE TOPU30HTHI, KAK HICTOYHUK I'yMyca U epepaclpeeeHNs dJIEMEHTOB
B MOYBEHHOM npoduie. Ponb  MUKpOOPraHu3MOB UM KUBOTHBIX B
OYBO0Opa3oBaHUU. JleaTenbHOCTh YeaoBeKa Kak (pakTop MNoYBOOOpa30BaHU.

CocraBieHue Mo JUTEPaTypHbBIM HUCTOYHUKAM HCTOPUM OOpa30BaHUs MOYB
CBOET0 PErMoHa.

Tema 3. Jkosornueckue GyHKIMHU MOYBBI.

I'unpocdepnsie hynkuuu noys. [IpeobpazoBanue aTMocPEpHBIX 0CATKOB B
rpyHTOBBIE BOJbl. [louBEHHBIE COEIUHEHUS U OMONMPOAYKTHUBHOCTH BOJIOEMOB.
[TouBa kak 3aIMTHBIA Oapbep BOJAHBIX aKBATOPHUl. ATMOChepHbIe GYHKIMU TOYB.
Boigenenne mo4Boil ra3oo0pa3HbIX MNPOAYKTOB B atmocdepy. Bmaroobopor
atMocdepbl U 1moYBbl. DyHKIMS TOTJIOMIEHUS M OTPAKEHHs] MOYBOW COJHEUHOMN
paguanuu. I[loyBa Kak MCTOYHMK TBEPIABIX BEUIECTB M MHUKPOOPraHU3MOB B
atmocdepe. Jlutochepnas ¢pynkuus noys. [louBa Kkak MHAMKATOP MECTOPOKICHUMN
PYIHBIX TMOJIE3HBIX HCKOMaeMbIX. buonornueckue ¢ynkuuu noys. [lousa — cpena
oOWTaHUs HA3eMHBIX OPraHU3MOB, CBS3YIOIIEE 3BEHO B OHOJOTUYECKOM
KPyrOBOPOTE BEIECTB M DHEPIUU, UCTOYHUK IHUTAHHUS HA3€MHOI'O MHPA >KMBBIX
cymectB. [louBa Kak MeCTO IIMTENBHOIO COXPAaHEHUS 3a4aTKOB OPraHHU3MOB B
KHU3HECTIOCOOHOM cocTostHUU. CaHUTapHast (yHKIHS [TOYBBHI.

CroxeTtHo-poseBas urpa «Poiib nous B 6uocepe 1 KU3HU YETOBEKaY.

Tema 4. IouBbI — rIIaBHOE NMPUPOTHOE OOraTCTBO POAHOTO Kpasi.

OCHOBHBIE THUIIBI TIOYB B PETHOHE. 3AKOHOMEPHOCTU PACIPOCTPAHEHUS I10YB
B pervoHe. EcTecTBeHHbIE U aHTPONOr€HHbIE (PAaKTOPHI, BIMSIOIIME Ha KaueCTBO
IIOYB POJTHOTO Kpasi.

Okckypens «llouBsl pernona». OnpeneneHue aHTPONOTEHHBIX HapyLICHUI
NOYBbl. XapaKTEPUCTUKA KA4YECTBA IOYBBI C IOMOIIBIO PACTCHHI-UHANKATOPOB.
HccnenoBanre MOpPOIOrHIECKUX MPU3HAKOB TUIIMYHBIX MOYB PErHOHA.

Tema 5. IIpo0JiemMbl HCTI0JIB30BAHNS, 3aTPSI3HEHHUS U OXPAHBbI MO4B.

OCHOBHBIE TEHJECHIIMN U3MEHEHHSI [IOYBEHHOTO TOKPOBA 3€MJIM B PE3YJIbTATE
NEATEIIBHOCTU 4YEJIOBEKA. YMEHBIIEHUE MPOAYKTUBHBIX 3€MEIBHBIX PECYPCOB.
AHTpPOIIOr€HHOE OIYCTBIHMBAaHUE II0YB. Opo3usd 1nouB. Jlerpamanusi mouB.
[laTonorusi MOYBEHHBIX TOPU30HTOB U Tpodmias mouB. PagnoakTuBHOE W
XUMHMYECKOE 3arpsA3HEHUE MTOYB. 3arpsi3HEHNE IOYBEHHOI0 TOKPOBA U €0 BIIUSHUE
Ha 3]10pOBbe yenoBeka. [IpodiieMbl 3arpsi3HeHNs U OXpaHbl TIOYBbI B PETHMOHE.

CoctaBnenue kaptel «IIpoOjembl HCHONB30OBaHMS W 3arpsi3HEHUS
ITOYBEHHOI'0 IIOKPOBA B PETHOHEY.

Tema 6. [louBeHHBII MOHMTOPUHT.

[louBeHHBII MOHHUTOPHWHI: LEIW, 3aJa4d, TOHATHUS, IOKA3aTEId, BUIBI,
Metozsl. [loneBsle nccnenoBanus mousB. KOHTPOJIbL KUCIOTHOCTH M IIEIOYHOCTH
nouB. KoHTposb costeBoro pexxuma nous. KoHTposib pU3n4eckoro cocTosiHUS MOYB.
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Kontpons  3arpsi3HeHHss MOYB  TSDKEJIBIMU — METallaMU,  IECTULIUJIaMH,
HedTenpoaykramu u T.1. O000IIEHHE Pe3yIbTaATOB MOHUTOPUHTA.

Onpenenenue PH MOYBEHHOW BBITSXKKM U OLIEHKA KHUCIOTHOCTH TOYBBHI.
OnpeneneHue  3acCOJICHHOCTM TOYBBI MO  cojieBoMy  octatky. OrleHka
AKOJIOTUYECKOTO COCTOSIHUSI TOYBBI IO COJICBOMY COCTaBY BOJHOW BBITSKKH.
BrnusiHue MCKYCCTBEHHBIX SKOJIOTHYECKHX CpeJl Ha pacTeHus (MOJeIUpOBaHUE
HKOJIOTHYECKUX cuTyauuid). OmnpenesneHne OpPraHuyecKoro BEIIEeCTBA B IIOYBE.
OOGHapyXeHHe TsKENIBbIX METaUIOB B MOuYBaxX U Bojoemax. Kpyriwiii cton
«IKOJIOTHS TIOYB: UTOTH, MPOOJIEMBI, TEPCIIEKTUBBD.

Conep:xanne MmoayJs 6 «Ikosrorusi rugpochepon

Tema 1. Uto Takoe rugpocgepa?

[Tonsitue o rumpocdepe. Ponws ruapocheprr. Boaubsie pecypebl. ExmncTBO
BCEX BHUJOB NPHUPOJIHBIX BOJ. PesepByapHass Mozenb rugapocdepsl 3eMiu.
Kpyrosopot Boabl B 6uocdepe. 3HaueHue ruapocdepsl Uil )KU3HU Ha TJIAHETE.
MupoBoii okeaH. /[BuxeHHe BOJIbl B OKeaHe. Boa kak peryiasaTop KIMMaTHYeCKUX
IpoLIECCOB Ha IiaHeTe. Bogoemsbl cymn. bUOLEHO3bI BOJOEMOB. DKOJOTHYECKUE
CBs3M B BojoeMax. Yenosek u ruapochepa. Bogonorpednenue.

Okckypeus «KuzHb BomoeMa». M3ydenue cxembl «Pe3epByapHas MoOJIENb
ruapocdepsl 3eminy. ugaktudeckas urpa «3aceiud BojoeM (OHMOTHYECKUE CBS3H
B BOJOEMAaX PA3JIUYHBIX THUIIOB)».

Tema 2. Dxosioruueckue mpoodaeMbl ruapochepsbl.

DKkojoruyeckue mpoodseMsl ruapocdepsl. 3arpsi3HEHHE BOJHBIX PECYPCOB.
Bunbl 3arpssHeHust Bonbl: GU3MUECKOe, TEIUIOBOE, OMOJIOTMYECKOe, XUMHYECKOe,
OpraHUYecKoe, NOBEPXHOCTHOE. OCHOBHBIE UCTOYHUKHU 3arpsi3HEHUSI U 3aCOPEHUS
BOJAOeMOB. ATMochepHble ocaaku. Briusaue aTtMochepHBIX OCaJKOB Ha
HAKOIUICHUE W MUTPaAlMIO 3arps3HeHui. KHUCIOTHBIE [OXKIM, MX CBOMCTBA U
AKOJIOTUYECKasi OMACHOCTh. DKOJIOTMYECKUE MOCIEACTBUS 3arpSA3HEHHS] BOJIOEMOB.
OBTpoduKkanus. 3arpsiHeHHe pek. HV3MeHeHusT B MOPCKHUX JKOCHCTEMax.
CrocoOHOCTh BOJHBIX PECYpPCOB K CaMOOOHOBIIEHHIO U caMoouuieHnto. OxpaHa
BOJIOEMOB U COXpaHEHUE THAPOCHEPHI.

XapakTepuCcTHKa 3arpsi3HeHUI BOJIHBIX 00beKTOB. Habmonenue 3a coctaBom
aTMocdepHbIX ocanakoB. MccnenoBanue nmpod q0XK/s, CHETa.

Tema 3. IIpobsema yncToi BOAbI.

[IpecHas uwncTass BoJa KaKk HEOOXOAUMBIA pecypc Uil BbDKHWBAHUS
yeyoBeyecTBa. HepaBHOMEpHOCTh pacmpeneneHus W JAeUIUT MPECHOW BOJIBI.
Pe3koe yxynuienue kadecTBa mpecHOU BOJbI. Pecypcel mpecHoit Bonbl B Poccun.
PernonanbHupie mpoOIEMBbl ¢ 3arps3HEHUEM BojoeMOB. [IpobGrema HexBaTKH
MPECHON MUTHEBOW BOJBI KaK TJIOOANbHAS MpobOiieMa COBpEMEHHOCTH. Mephl 1o
COXpaHEHHMIO 3aMacoB YUCTOM MpecHOM BOJbl. OuncTKa CTOYHBIX BoA. TpeboBaHus
K NUTbeBOM BoJie. OlLIEHKa KauecTBa.
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OmnpeneneHue  OpraHOJENTHYECKUX  MOKAa3aTele  KayecTBa  BOJIBL
Onpenenenne (QU3NYECKUX CBOMCTB  BOJIBI: IBET, MPO3PAYHOCTH, 3amax.
Omnpenenenue BogopoaHoro nokaszarenst (pH) Boasl. VMccnenoBanue mpoO BOJIBIL:
ocaJioK, oOHapykeHue HepTenpoaykToB. OnpeaeneHue U yCTpaHEHUE KeCTKOCTH
BOJIBI.

Tema 4. MOHMTOPHUHT COCTOSIHUA TUAPOC(eEPHI.

OcCHOBHBIE 3alauyl M CTPYKTypa TOCYJapCTBEHHOTO 3KOJIOTHYECKOTO
MOHHUTOPHHTA TTOBEPXHOCTHBIX BOJ. OpraHM3aiiusl CeTH IMyHKTOB HAOJIOACHHUH 3a
MOBEPXHOCTHBIMH ~ BOAHBIMH  0OBeKkTamMHu. OrmpeaesieHne KOHTPOIUPYEMBIX
THIPOJIOTHUECKUX, THAPOXHUMHYECCKUX ¢ THIPOOHMOJIOTHYECKUX ITOKa3aTeICH.
Ot60p npo6 u ux noarotroBka. HaGmroaeHust 3a KauecTBOM JOHHBIX OTIOKCHHM.
buonHMKaMOHHBIE METOABl. bHOWHAWKaMsS BOJOEMOB. buoTecTHpOBaHHE.
Boanabie 6ecrio3BOHOYHBIE — OMOMHIMKATOPHI BOJIOEMOB.

buonornuecknii KOHTpONb BomoemMa MeTofamu campoOHocTn. OleHka
TpOUUECKMX CBOWCTB BOJOEMa C HCIIOJIB30BAHUEM BBICIIUX PACTCHUH.
OmnpeneneHue KadecTBa BOJbI B IPECHOBOJHOM BOJOEME [0 BHJIOBOMY
paszHooOpaszuro MakpodputoB. OmpeserneHre KadecTBa BOJIBI B TPECHOBOIHOM
BOJIOEME I10 BUJOBOMY pa3zHooOpasuio 3000eHTOca. [loaroroBka u mpe3eHTaIus
poeKToB «YucTas Bosa.

Conep:xkanne moayas 7 «cciaenoBaresibCKUil MPAKTUKY M)

Tema 1. BBegeHue B HCCJIEI0BATENbCKYIO 1eSITEJIbHOCTD.

Uto Takoe uccienoBaHue? 3HAYEHUE HCCIIEI0BATEIbCKON NESITEIbHOCTH B
XKU3HU 4YesioBeka. Hayka, mo3HaHnue u TBopuecTBO. METObl HAYYHOrO MO3HAHUS.
OcCOoOEHHOCTH  €CTeCTBEHHOHAYYHOTO HCCJICAOBaHUSA. 3 OCHOBHBIX OJIOKa:
OMOIKOJIOTHSI, SKOCUCTEMBI U 3eMHBIE C(epbl, YeJIOBEK U Mpupoja. BrisiBnenue u
MIOCTAaHOBKAa TMpOOJEMbI, OCHOBHbIE TOAXOAbl. EE akTyanbHOCTh, HOBHU3HA,
3HAYMMOCTh. XapaKTePUCTHKA OCHOBHBIX MOHATUN HAYYHOTO UCCIIEOBAHUS: TEMA,
npeaMer, oO0beKT ucciemaoBanus. [loaXxoapl K ONpENETIeHUIO TEeMbl, MpeaMeTa,
00BeKTa CYOBEKTHOTO MCCIICIOBAHUS 110 YKOJIOTHH.

Tpenunr «BblsBieHUE U ONpeaeaeHrne IKOJIOTUIECKUX Mpodiiem». TpeHUuHT
«Kaxk BbIOpaTh TeMy HJisi UCCIENOBATEIbCKONH paboThI?». Pemenne mpoOieMHBIX
3a/1a4 Ha pa3BUTHUE UCCIIEIOBATEIbCKUX HABBIKOB.

Tema 2. JTan onpeneneHus mesieii B MCCJieI0BaTeNbCKOI padoTe.

[locTaHOBKa U omnpeneneHre Ueau U 3ajady COOCTBEHHOI'O MCCIE0BAaHUS 110
TeMe. BblIBMKEHUE THUIIOTE3bl HSKOJOTMYECKOro wuccienoBaHusi. Yto Takoe
runore3a? @opMUPOBAHUE U CTIOCOOBI MPOBEPKHU TUTIOTE3bl. 3HAUEHNE TUTIOTE3HI B
OMpEeNeNICHNH  CTpaTeruy  UcciefoBaTeNabCcKoro mnowucka. IlpeaBapurenbHas
TeopeTuyeckas oTpaboTka mpoOsembl. M3ydeHune TEOpeTHYECKHMX OCHOB TIO
BbIOpaHHO npobnematuke. [log0op v MpuMeHEeHHEe METOJIOB HA PA3IMYHBIX dTanax
uccienoBanud. [ltanupoBanue B uCCIeI0BATENBCKOMN AeATENbHOCTH. OnpeneneHue
CoJiepKaHusl, CTPYKTYPbI U BUJIa UCCIIEIOBAHMUSI.
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CocraBieHue MHAMBHyalbHOrO pabodyero mjaHa ucciaeqoBaHus. Pemienue
npoOJIEeMHBIX 3a/1ad Ha Pa3BUTHE HUCCIEAOBATEIBCKUX HABBIKOB. TPEHUHT
«KonctpyupoBanue runore3. Kak noaTBepauTh WA OMPOBEPTHYTH TUTIOTE3Y .

Tema 3. IIpuembl noncka u 06padoTku nHGopmManum.

[louck wunpopmanuu. Buasl wundopmauuu: o0030pHas, pedepaTuBHasi,
CUTHaJIbHAsA, cropaBoyHas. (O3HaKOMJIEHHE C METOAAaMHU IIOMCKa, H3y4YeHHeE
JTUTEpaTyphl, paboTa ¢ IUTepaTypHBIMU UCTOYHUKaMU, nouck B Mutepuere. COop,
CUCTEeMaTH3allus U aHalu3 JaHHbIX. bubnauorpaduueckue ccpuiku. LlutupoBanue.
Odopmnenue O6ubIHMOrpaduUecKoro CIHUCKa; MPEACTaBICHUE HWLIIOCTPATUBHOIO
maTepuaina. [Iporpammel 1jist 00paboTku U coxpanenus napopmaruu: Word, Excel.
OcHOBHBIE MpPHEMBI COXpaHEeHHs UHGPOPMAIMU: aHHOTAIUs, pedepaT, KOHCIEKT,
TE3UCHI, crieluprKa U HA3HAYCHUE KaXKIOT0 U3 BUJIOB COXPAHEHUS WH(OPMAIIHH.

N3ydenne nctouHukoB HeoOxoaumon uHpopmanuu. OG30p TUTEPATYPHI 1O
TemaM wuccienoBanuii. OdopmiieHre M peJakTUpPOBaHUE TEKCcTa. TpPEeHUHr IO
0(OPMIICHUIO B TEKCTOBBIX peIaKkTopax OHOIUOrpadUyYecKUX CCHUIOK, LUTAT U
CITUCKA JIUTEPATYPHI.

Tema 4. IIpakTHyeckasi 4acThb UCCIETOBAHUS.

Meronbl  uccinenoBanus. OTO0p HEOOXOAMMBIX I  COOCTBEHHOTO
UCCJICIOBAHUS METOAOB, MCXOMASl M3 IeJH, 3aJad U MNpoOJIEeMATUKU PaOOTHI.
Connoaoruueckuit MeTo 1, METOT HaOJIFOACHUS, DKCIIEPUMEHTAIBHBIM METO/T, METO/T
MOJIETUPOBAHMS. DKCHEPUMEHT W €ro BHUIbl. OKCIEPUMEHTAJIbHBINA 3Tan
uccienoBanusa. OmpeneneHne  METOJIMKH  OpraHU3allMM W MPOBEICHUS
AKCIIEpPUMEHTAIbHOM 4YacTh. BejeHue THEBHUKA HKCIEPUMEHTATBHOU pPaOOTHI.
O06paboTKa MEePBUYHBIX PE3yIbTATOB.

Bei6op Meroauku. COOp Marepuania sl HCCIEAOBATENBCKOW palOTHI.
Pa3paboTka sxcniepuMeHTaAIbHON YacTy UCCIeI0BaHus, ee nmpoBeaeHue. O6padboTka
1 oopMIICHUE PE3YJIHTATOB.

Tema 5. OdopmiieHue ncciIea0BATEIBCKON PadoTHI.

[TonrotoBka pabotel k 3amure. Dopmbl MpeACTaBICHHS PE3yIbTATOB
UCCJICOBaHUsA: Y4YeOHHK, MOHOrpadus, CTaThsi, TE3UCHI, KpPaTKHE COOOIICHMUS,
pedepar, otuer. CTpyKTypHpOBaHHE  HCCJIEIOBATEIHCKOTO  MaTepuana.
Kommnozunus uccrnenoBatenbckoil paboTel. OCHOBHBIE TPeOOBaHUS K O(OPMIICHUIO
paboThl. 3HAKOMCTBO C TpPeOOBaHUSIMH KOHKYPCOB HCCJIEIOBATENbCKUX pPadOT
Pa3IUYHOTO YPOBHSI.

Pa3paboTka 1 BBITIOIHEHHE PUCYHKOB, YepTEkKeEH, CXeM, rpad)uKOB, MAKETOB.
OdopmiieHne uccienoBaTeIbCKOH pabOThI B COOTBETCTBHHM C TPEeOOBAHUSIMH.
Hanucanue crareid, Te3UCOB M0 MaTepuagaM COOCTBEHHBIX UCCIIEIOBAHUM.

Tema 6. IIpencraBienne pe3yjJbTaTOB UCCJI€I0BAHUS.

[IpesenTtanus: TpeOoBaHUSA K COAEPKAHUIO, O(DOPMIICHHIO, IITUTEIHHOCTH.
[TyOnuunbie BeICTymieHUs. llenb, Turan u CTpykTypa BhICTymieHus. HarmsaHo-
WJUTIOCTPATUBHBIA MaTepuaia B BBICTYIUIEHUH, ero 3HauyeHue. [IpaBuiia ycTHBIX
myOJIMYHBIX BbICTYIJIEHUW. OTBETh Ha BOMPOCHL. Bo3MOXxHBIE NpOOIEMBI MpHU
BBICTYIUUIEHUHU, UX pelleHue. [oAroroBka K y4acTHIO B TOPOJCKUX, OOJIACTHBIX,
BCEPOCCUNUCKUX KOHKYpCax, KOHPEpEeHIUsX.
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[Ipaktuueckoe 3amanue «Kak mpaBuiabHO — Jenartbh  JOKJIAI».
[ToaroToBka HarjisIHO-WLIIOCTPATUBHOTO MaTepHala, CTEHAOBBIX TOKIaJ0B.
TpeHuHr mnyOJUYHOrO BBICTYIUIEHUS, peneTuius. TpeHuHrun «YTo Takoe
3amura», «Kak oTBeyarb Ha  BONPOCHD, «OTUKETHbIE (OPMYIIbI
MIPUBETCTBUSA, OKOHYAHUs JToKIanay, «Juckyccus», «Kak 1oka3piBaTh Uuaen».
Tpenunr «IIpezenrtarus B MS PowerPoint».

Tema 7. IlogBenenue wroroB. IlpeseHTanms wu 3ammura
HCCJIeI0BATEIbCKHUX PadoT.

Opranuzanus Hay4YHO-TIPAKTUYECKOU KOH(epeHuuu «Hamm
JOCTWXKEHUsD» B yupekJaeHuu. [Ipe3eHTanuss U 3amura MCCIeI0BaTeIbCKUX
pabor. OOcyxneHue BbINIOJIHEHHOW palOoThl. Pednexcus. [lnanuposanue
nanbHeumen pabotel. IlepcrnekTUBBI  y4acTHsi B HCCIEAOBATENBCKOU
JeSTENbHOCTH.

Pe3yJII>TaTbI, OKNJIa€MbIE ITOCJI€ OCBOCHUSA IPOTrPaMMBbI.

B xoxe peanmmzanuu nporpamMmmbl «FOHDKO» JOJKHBI OBITH CO3/1aHBI
YCJIOBUS ISl JOCTUKEHUS CIAETYIOIINX PE3YyIbTaTOB:
Yyammecs J0/KHbI 3HATH:
00BEKT U3YUECHUS IKOJIOTHH;
OCHOBHBI€ PKOJIOTUYECKUE MOHSTHUSI;
HKOJIOTHYECKHE 3aKOHBI U (PAKTOPHI;
OCHOBHBIE 3KOJIOTUYECKHUE CPENIbl U UX XaPAKTEPUCTUKH;
HKOJIOTHYECKHUE MTPOOJIEMBI: JIOKAJIbHBIE, PETHOHAIIBHBIE U
rJ100aJIbHBIE;
AKOJIOTUYECKOE MPABO;
O OCHOBBI U BUJIbI IKOJIOTUYECKOTO0 MOHUTOPHUHTA;
O KJIacCU(UKAIMIO 3arpsi3HUTENECH OCHOBHBIX Cpell U
MOCJIEICTBUS3aTPSI3HEHHUSL.
Y4yammuecs 10J1KHbI yMeTh:
- HCTOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- IPUMEHSTh OCHOBHBIE HAYYHBIE METOBI;
- BBIOMPATh M MCIIOIH30BATh METOJUKHU MPOBEACHUS ITPAKTUUECKUX
MOHHMTOPHHIOBBIX UCCIIEAOBAHUN;
- OPraHU30BBIBATH IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTb.

N O I O
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