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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXXEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUSA Ha
0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTEIbHOM MNpPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoMm paboueid mporpaMmbl BocnuTaHus u Konuenuuu
npenojaBanus yueoHoro npeamera «Duznkay.

Copepxanue mnporpaMMmbl 1o (U3UKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH OOYYalOLIUMXCSl W OpraHu3alUi0 HU3Y4YECHHS
bu3uKM Ha JESITeNbHOCTHOM OcHOBe. B mporpamme 1o ¢u3uKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METAaNpeJIMETHBIM pe3yibTaTaM OOyuYeHHS, a TakkKe
MEXIIPEMETHbIE CBSI3M €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma mo (u3uKe yCTaHABIMBAET paclpeiesieHue Y4eOHOro marepuaina
no rogaMm oOydeHus (MO KiaccaM), MpejularaeT MPUMEPHYIO IMOCIeI0BaTEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPKAHUSI U yUéTe
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

[Iporpamma no ¢usuke pa3zpaboTaHa C I1EJIbI0 OKa3aHUS METOJINYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISIETCS CHUCTEMOOOPA3YIOIIUM [JIs €CTECTBEHHOHAYYHBIX YUYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEH U Pusnueckoil reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTUHY MHUpa, MNPEIOCTaBISET HauOoyee SICHbIE
oOpa3ibl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh Crocoba MOTydeHUus
JOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 THaBHBIX 3a7ad (U3MYECKOro OOpa3oBaHUs B CTPYKTYpEe OOIIETO
o0pa3oBaHus COCTOMT B (HOPMHPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPE/IOJIAracT OBIAICHUE CICTYIOIINMHU
KOMIIETEHTHOCTSIMHU, XapaKT€pU3yIOUIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATH JAHHBIE U UCIOJIH30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTS1 IOJTy4E€HUS! BBIBOJIOB.

emn w3ydyeHus UMK Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
omnpenenceasl B Konmenmuu mpemnogaBanus yudeOHoro mnpenmera «Dusuka» B
oOpa3oBaTeIbHBIX Opranu3anusax Poccuiickoit denepanuu, pearu3yonux OCHOBHBIE
oOmeoOpazoBaTebHbIE  TPOTPAMMBbI,  yYTBEPKIEHHON  pemennem  Kommeruu
MunucrepctBa mpocBelieHuss Poccuiickoit denepanuu (mpoTokon oT 3 aexalps
2019 r. Ne [1K48H).



Ieaun n3zyyenus pusuku:

MpUOOpPETeHNE WHTEpeca W CTPEMJICHHS OOYYaloIMUXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJE TMO3HAHUA W (HOPMHPOBAHUE
UCCIICIOBATEIBCKOTO OTHOIIECHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
(dbopMHUpOBaHNE HAYIHOT'O MHUPOBO33PCHHs KaK PE3yJIbTaTa M3yUYCHHUS OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKHU;

dbopMHUpOBaHUE TPEACTABICHUNH O ponu (QU3UKH UISI Pa3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHI;

pa3BUTHE MIPEICTaBIICHUNA 0 BO3MOKHBIX chepax Oymymei
npo(eCCHOHATBHON NESITEILHOCTH, CBSA3aHHOW C (PU3MKOW, IMOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

JlocTrkeHue 3TUX Lenel nporpaMmmsl 1o (GU3MKe Ha YpOBHE OCHOBHOTO OOLIETO
00pa30BaHUs 00ECTIEUNBAETCS PELIEHUEM CIIEAYIOIINX 3a/8a4

PHOOPETCHHUE 3HAHUH O JTUCKPETHOM CTPOCHHMH BEIICCTBA, O MEXaHUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NPHOOPETCHHE YMCHHI OIHUCHIBATH M OOBSCHATH (PU3MUCCKHE SBICHUS C
UCII0JIb30BAHUEM TIOJyYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB  pCIICHUS TMPOCTCHIMX  pacdyCTHBIX 3adad  C
UCTIOJIh30BaHUEM buznyecKux MOJIETICH, TBOPYECKHX u
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMCHHI HAOIIOAATHh TPUPOIHBIC SIBICHUS M BBIOJIHATH OIBITHI,
nabopaTtopHble  pabOTBI HW  JKCICpUMEHTAIBHBICE  HMCCICJIOBAaHUS  C
MCTIOJIh30BAaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBoeHHE MPUEMOB paboThl ¢ MH(pOpManueld (GU3NIECKOro CONEpIKaHus,
BKJTFOYasi WH(POPMAIIMIO O COBPEMEHHBIX IOCTH)KCHUAX (DU3WKH, aHAIH3 U
KPUTHYECKOE OICHUBAaHUE HH(OPMAIIWH;

3HaKOMCTBO CO chepamu MPOPECCHOHATBHON JEITCIPHOCTH, CBSI3aHHBIMU C
(GU3NKOH, U COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTH)KCHHUSX
bu3uYecKoi HayKH.

Ha wu3ydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus B 7 Kiacce otBoguTcs 68 wyacoB (2 daca B HEJCNIO).

COIEPKXAHUE OBYYEHUA



7 KIIACC

Paszpnen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®dusuka — Hayka o mpupoze. fIBineHus npuponsl. PU3UYECKUE SBICHU:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMuMHbL. M3Mepenue Qusnyeckux BenuuuH. Duznueckue
npubopsl. [lorpemuocts n3mepennit. MexxayHapoaHasi cuicTeMa eIMHHII.

Kak ¢wu3uka u Jpyrue ecTeCTBEHHbIE HAyKHM HM3Yy4alT MPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJl TMO3HAHMS: HAONIOAEHHE, IIOCTAaHOBKAa HAyYHOI'O
BOMPOCA, BBIABUKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
Habonaemoro sieHus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIENeH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckre NpubOOpPbl U TpouUEAypa NPSIMbIX U3MEPEHHUN aHaJOTOBBIM U

U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimeot.
OmnpeenieHue 1EHBI JSICHUS KBl U3MEPUTEIILHOTO prbopa.
N3mepenue paccTosHu.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
Onpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temneparypbl IIpU MOMOIIM JKUAKOCTHOIO TEPMOMETpa U
JaTYrKa TEMIEPaTypPhl.
6. IlpoBeneHue wucciaenoBaHus IO IMPOBEPKE THUIIOTE3BI: JAIBHOCTH IOJIETA
HIapvKa, MyIIEHHOT0 TOPU30HTAJIBHO, TeM OOJIbllle, YeM OOJIbIlie BHICOTA
IIyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHUHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJdbl, WX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne yactull BemlecTBa. CBsSI3b CKOPOCTH  JIBMXKEHUS YacTUL[ C
TeMriepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. B3anmomelicTBue YacTuIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSHMS BEIIECTBA: CTPOCHUE TIa30B, >KUAKOCTEH MU TBEPABIX
(kpucTaIMYecKuXx) Ten. B3auMoCBA3p MeXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUAX U HMX ATOMHOMOJEKYJSpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne 6poyHOBCKOTO ABH)KECHUS.

2. Habmonenune quddysun.

3. HaGmronenue siBneHnit, OOBIACHSIONINXCS MPUTSHKEHUEM WITH OTTaJTKUBAaHUEM

YaCTUI[ BEIIECTBA.
Jlabopamopnuie padbomot u onvimeol.
1. OreHka quamMeTpa aToMa METOJI0OM PsJIOB (C HCIOIb30BaHueM (potorpaduii).
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2. OnbIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUSL.

Paznea 3. /JIBuxkenune u B3anMoaeiicTBUe TeJl.

Mexanuueckoe JBUWKEHUE. PaBHOMEpHOE UM HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh NMPHU HEPABHOMEPHOM JBHKEHHH. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SBnenne wuHepuMH. 3aKOH HHEpUUH. B3auMoneilcTBHE TeNn Kak NpPUYUHA
M3MEHEHHs] CKOPOCTH ABMXKEHUS Tel. Macca kak Mepa WHepTHOCTH Tena. [ImoTHoCTh
BemecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €MHUIE 00bEMA BEILECTBA.

Cuna kak XapakTepucTuka B3auMojedcTBus Ten. Cuia ynmpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl C MOMONIbIO JUHAMOMETpA. fIBJIeHHE TATOTEHMS] M CHUJia
TsokecTd. Cuila TshKecTH Ha JIpyrux ImiaHetax. Bec tena. HeBecomocts. Crnoxenue
CWJI, HAIlpaBJIEHHBIX IO OJHOW mNpsAMoil. PaBHomelcTBytomas cwi. Cuja TpPEHUS.
TpeHue CkoIbXKEHUS U TPEHHE MOKOs. TpeHue B MPUPOJIC U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JIBUKEHUS Tea.
N3mepenune ckopocTu MPSMOIUHEHHOTO IBUKEHUS.
HaGmronenue siBieHus: HHEPIIUH.
HaGmronenre u3meHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TE.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO Tell.
CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.
./Ia6opamopnbte padomul u onvimol.
1. OmpeneneHrue CKOPOCTH PABHOMEPHOTO ABMKEHHS (IIApUKa B SKUIKOCTH,
MOJIEIU DIIEKTPUUYECKOT0 aBTOMOOUIIS U TaK Jajee).
2. Ompezenenue cpeaHed CKOPOCTU CKOJbKEHUA Opycka WM IIapuka Io
HAKJIOHHOM IJIOCKOCTH.
3. OmnpeneneHue MWIOTHOCTH TBEPIOTO TENA.
4. OmBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHHs (Iedopmarun)
NPY>KUHBI OT IPUIOKEHHON CUJIBI.
5. OnbITB, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHS OT
BECa TeJla U XapaKkTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

HaBnenue. CriocoObl YyMEHBIIEHUS W yBEJIWYEHHUs AaBieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBlIeHHWs Traza OT o0BbEMa, Temmeparypsl. llepemaua naBieHUs
TBEPABIMU TEJIaMHU, KUIKOCTAMU W razamu. 3akoH I[lackans. IIHeBMaTtuueckue
MalIuHbBl. 3aBUCUMOCTh JAaBJICHHS JKUIKOCTH OT DIIyOMHBL. [ HMapocTraTudecKkuid
napagokc. Coobmaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emumm u arMmochepHoe maBneHue. [IpuumHBI CylecTBOBaHUS
Bo3aymHONW o6omouku 3emun. Ombit Toppuuermmm. HM3mepenue atmocdepHOTO
JaBJIeHUS. 3aBHCHUMOCTh aTMOC(HEPHOTO JaBIICHUS OT BBICOTHI HAJ YPOBHEM MOpSI.
[Tpubopst qy1st M3MepeHust aTMOCHEPHOTO JTABICHUSI.
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JlelicTBUE KUIAKOCTU M ra3a Ha IIOIPY)KEHHOE B HUX TEiO. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIABJICHHUS Ta3a OT TEMIIEPATYPHI.

[Tepenava naBneHHs KUJIKOCTHIO U Fa30M.
Coobmiaromuecst COCYIbI.
I'mppasinueckuii npecc.
[IposiBneHue neicTBus aTMOCPEPHOTO AaBICHUS.
3aBUCHUMOCTH BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja U
MJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.
VYcnoBue naBaHus TeN: MJIaBaHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIIEHHUS TJIOTHOCTEN TeJIa U )KUIKOCTH.
Jlabopamopnuie padomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOrpy:KEHHOM B
KUJIKOCTh YacTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOUICH  CHJIBI, JCHCTBYIONIEHW Ha  TeEJoO,
MOTPY>KEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIONIEH CUIIBI, JEUCTBYIOIIECH HA TEIO B
KUJIKOCTH, OT MACCHhI TeJa.
4. OmnpITBl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIIKUBAIOIIEH  CHIIBI,
JEUCTBYIONIEH Ha TEJNO B JKUJIKOCTU, OT 00BEMA MOTPYKEHHOU B SKHJIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U OIIPEIEIICHUE

€€ Ipy30I0AbEMHOCTH.
Paznea 5. Pa6ora u MOIIHOCTDH. DHEPrus.
Mexanuueckast pabota. MOIIIHOCTS.
[IpocTbie MexaHW3MBbI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IlpaBumio
paBHOBecHus phiuara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky. «30710TOe
npaBuiao» mMexanuku. KIIJ[ mpocteix mMexanu3moB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHHUKE.
Mexannyeckass dHeprusa. KuHernueckas W NOTEHIMAIbHAS  DHEPIUSL.
IIpeBpaiienre ogHOTO BUJa MEXAaHUYECKOU 3HEPruu B APYroil. 3aKOH COXpPaHEHHS
SHEPrUU B MEXaHUKE.
JHemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimeol.
1. Omnpenenenue pabOThl CUJIbI TPEHHS MIPU PABHOMEPHOM JIBUKEHUU TeJla 10
TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBanue ycaoBHM paBHOBECHS pblyara.
N3smepenne KII/] HakTOHHOM ITIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUU.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue Qpu3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAMPABIEHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate uzyuenus Gu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y
oOyyarorerocss OynyT chOpMUpPOBaHBI CIEAYIONIME JIMYHOCTHBIC PE3YyJIbTaThl B
YacTu:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

e — MpOSIBICHHE HHTEpPeca K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
du3NIEeCcKOii HAYKH;

e — IIEHHOCTHOE OTHOIICHHE K JTOCTHKEHHSIM POCCUICKUX yUEHBIX-(DU3HKOB,

2) rpa:kKIaHCKOro M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXKJICHUU OOIIECCTBEHHO 3HAUYMMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHECHHEM JOCTHKCHUUN
buzuky;

e — OCO3HaHUE BAXHOCTH MOPAIBHO-ITUUYECKUX TMPUHIIUIIOB B JCSITEIHHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

e — BOCHPHATHE JCTETUUYCCKUX KaueCcTB (PU3MYECKONM HAyKh: €€ TapMOHUYHOTO

OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

e — OCO3HaHUE IIEHHOCTH (HU3MYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUSI MUpPA, OCHOBBI PAa3BUTHS TEXHOJIOTHH, BaKHEWILEHW COCTaBISIONICH
KyJbTYPBI;

e — pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, HMHTEpeca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI 1 IMOLMOHAJIBLHOI0 0J1ATONOTYYHSsA:

e — OCO3HAaHHE IIEHHOCTH Oe3omacHOro obOpa3a JKH3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJI 0OE30MacHOTO TMOBEIEHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpPYJOBaHHEM B
JOMAITHUX YCIOBUAX;

e — copMHUPOBAHHOCTH HaBbIKA pedeKcuH, MPU3HAHUE CBOETO IMpaBa Ha OLITUOKY
Y TAKOTO0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

e — QAKTHMBHOE Yy4YacTHE B pELICHHM NPAKTUYECKUX 3ajlad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpPTaHU3AIu, TOPOJIa, Kpasi) TEXHOJIOTHIECKON M COIMATbHOMN
HAIPaBICHHOCTH, TPEOYIONMUX B TOM YUCIIE ¥ (U3MUECKUX 3HAHHA;

e — MHTEPEC K MPAKTUIECKOMY M3YUYCHUIO PO(ecCHii, CBI3aHHBIX C (DU3UKOMH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS



e — OpHUEHTalMs Ha NPUMEHEHHE (PU3NYECKUX 3HAHUM JJIs pElleHUs 3adad B
0o0JacTH OKpyXaroueid cpeabl, IUIaHUPOBAaHUA TIOCTYIKOB M OLEHKH MX
BO3MO’KHBIX ITOCHEACTBUN IS OKPYKAIOIEW CPEJIbI;

e — OCO3HaHUE TJIOOATBHOTO XapaKTepa 3KOJIOIMYECKUX MpoOjieM U MyTed Hux
peleHns;

8) amanTanun K U3MEHSAIOIIUMCS YCJIOBUAM COUMATBHON U IPUPOAHOI CPeabl:

e — MOTPEOHOCTH BO B3aUMOJICHCTBUU IIPU BBHIMIOJHEHUU UCCIEAOBAHUN U TPOEKTOB
(¢u3nuecKoi HapaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — TIOBBIIIEHWE YpPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NS TENbHOCTD;

e — MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4HcCie (HOPMYIHPOBATH
UJieH, MOHATHUS, TUTIOTE3bI O PU3UUECKUX 00BEKTAX U SIBICHUSIX;

e — OCO3HaHUE ACPUUUTOB COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e — IUITAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTpPEMJICHHE aHAJIM3UPOBATH M BBISBISATH B3aUMOCBS3U NMPUPOJIbI, 00IECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCTIOJIb30BaHHEM (QU3HUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JIEWCTBHI C Y4YETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHM.
METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbprate ocBOEHUS MpOrpaMMbl O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cpopMHpOBaHBl MeTalpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE TO03HABATEIbHBIC YHUBEpCAIbHbIC y4eOHBIC IEWCTBUS,
KOMMYHUKATHBHBIE  yYHHBEpPCAJIbHBIC  y4eOHBIE  JCWCTBHS,  PETYJIATHBHbBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jiorn4ecKkue 1ecTBUA:

e BBIBIATP M XapaKTECPU30BaTh CYIIECTBCHHBbIC IPU3HAKH OOBEKTOB
(sIBIEHUI);

e YCTaHABJIMBATh CYIIECTBCHHBIM IMPU3HAK KIAacCU(DHMKAIMU, OCHOBAaHHS IS
000011IeHNS U CPAaBHEHUS,

e BBIABIIATh 3aKOHOMEPHOCTH W IIPOTHBOPCYMS B pacCMaTpHUBAaeMbIX (haKTax,
JAQHHBIX U HAOJIOICHUSAX, OTHOCSAIIUXCS K (DU3UUECKUM SBJICHUSIM;

e BBIBIATH MNPUUYUHHO-CICACTBCHHBIC CBSI3M MPU H3YYCHUH (PU3HYCCKHUX
SIBJICHUH M MPOIICCCOB, J€JaTh BBIBOIBI C MCIOJIb30BAHHEM JICIYKTUBHBIX H
UHAYKTHBHBIX yMO3aKIIOUCHUH, BBIJBHIaTh THIOTE3bI O B3aUMOCBS3SAX
(bU3UIECKUX BEITNMYNH;



CaMOCTOSITETTFHO BBIOMPATh COCO0 perneHus] yueOHON Qu3udeckor 3amadu
(cpaBHEHHE  HECKOJIbKMX  BapUaHTOB  peElIeHHs, BbIOOp  HaumbOosee
MOJIXOSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebcKue 1eHCTBHUA .

MCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKII HHCTPYMEHT O3HAHUS;
OPOBOAUTH MO CAMOCTOSATENBHO COCTABICHHOMY IIJIAHY OIBIT, HECIOXKHBIN
(¢u3nueckuii  SKCIEpPUMEHT, HeOOJbIIOe HCCIAeOBaHUE (PUIUYECKOTO
SBJICHUS,

OLICHMBATh HA MPUMEHUMOCTb U TOCTOBEPHOCTh MH(POPMALIHIO, TTOJTYYCHHYIO
B XOJI€ MCCJIE/IOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POpMyNIMpOBaTh O0OOIIEHUS M BBIBOABI MO PE3yJbTaTaMm
NpOBEAEHHOTO HAOIIOAEHMS], OIIbITA, UCCIIEA0OBAHUS;

OPOrHO3UPOBATh  BO3MOXHOE  JlajbHEiIIee  pa3BUTHE  (DU3MUECKUX
IPOLIECCOB, & TAK)KE€ BBIIBUTATH MPEJIONIOKEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATh Pa3IMYHbIC METOJbI, HHCTPYMECHTBI M 3alpOChl MPHU IOUCKE U
orOope WH(OpPMAIMKW WJIM JAaHHBIX C YYE€TOM TIPEIJIOKCHHOH ydeOHOM
dbuzndeckoi 3a1aun;

aHAJM3UPOBaTh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM MIPEICTABICHNUS;

CaMOCTOSITETTLHO ~ BBIOMPATh  ONTUMANBHYIO  (QOpMYy  NpEeACTaBICHUS
UHPOPMAINH ¥ WLUTIOCTPUPOBATH pelllaeMbIe 3a]]a9i HECIOKHBIMU CXEMaMH,
JararpaMMaMu, HHOW rpauKol U MX KOMOMHAIIUS M.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBUS:

B Xo0/€ OOCYXJIeHHs ydyeOHOTro Marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYX IaeMOi TEMBbI U
BBICKA3bIBATh WJICW, HAIICJICHHBIE Ha pEIICHHWE 3a/ladyd M MOJJIEepKaHHe
0J1aro’KeaaTeaIbHOCTH OOIIEHMS;

COTIOCTABJISITh CBOM CYXACHHS C CYXICHHUSMU JAPYTUX YYACTHUKOB JUANIOTa,
O0OHapyKUBATh Pa3IMUUE U CXOACTBO MO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPECTABISATh PE3yJbTAThl BBIIOJTHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

MOHUMATh W HMCTOJB30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHUIYaJIbHOM
paboThI MPU PEIICHUH KOHKPETHON (PU3UIECKOM TPOOIeMBbI;

NIPUHUMATH [IEJTH COBMECTHOM JEATETHHOCTH, OPTaHN30BBIBATh JICHUCTBUS 110
e€ MOCTIKEHHIO: PaCIpelelsiTh PO, 00CYXKIaTh MPOIECCHl M PE3yIbTAThI
COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIbKUX JIIOJICH;

BBITIOJHSATh CBOIO YacTh Pa0OTHI, JOCTUTAs KAYECTBEHHOTO pPe3ysbTaTra IO
CBOEMY HAMPABIICHUIO U KOOPJIWHUPYS CBOU ACHCTBHUS C IPYTUMHU WICHAMH
KOMaH/IbI;



OLICHMBATh KayeCTBO CBOEro BKJaJa B OOUIMI MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYallUAX, TPEOYIOIUX IS
perieHus: GU3NUeCKUX 3HAHUI;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  IOAXOJAAX  MPUHATHS  pPELICHUU
(MHOIMBHUIyalIbHOE, NPUHATHE pELICHUS B TpYIINe, NPUHIATHE pPEIICHUM
TPYIIION);

CaMOCTOSATENIbHO COCTaBIIATh QJITOPUTM pEIIEHUs (PU3NYECKON 3aJaud WU
IUIaHA HCCJIENOBaHUS C YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPEJIaracMbl€ BApUAHThI PEILICHUMH;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejiaraTh MjaH €€ U3MEHECHUS,
OOBSICHATh  TPUYUHBI  JOCTHKCHHUS  (HEJAOCTIDKECHHS)  PEe3yJbTaTOB
NeATeIbHOCTH, J1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHUTHh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBHITIOJIHCHUS
(M3UYIECKOT0 UCCIICIOBAHUS WU TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIILCTB,
U3MEHMBIIMUXCS  CUTYyallUil,  YCTAHOBJIEHHBIX  OIIHUOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOs HA MECTO APYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
pU3HABaTh CBOE MPaBO HA OMIMOKY MpHU pemieHnu GU3NUecKUX 3a71ad Wiu B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 7 Kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMUYECKUE SBIICHUS, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIIBI (PU3NYECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTtHble COCTOSIHMSA  BemlecTBa  (TBEpHOE,  KUIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOE NBIKCHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
OpSIMOJIMHENHOE), TPAeKTOpHus, paBHOACHUCTBYOIIas cwia, Aedopmanus
(ympyrasi, miiacTU4ecKas ), HeBECOMOCTb, COOOIIAOIIUECS] COCY/IbI;

paznuyarh sBieHUS (qud@ys3us, TEIIOBOE ABMKCHHE YACTHUI[ BEIIECTBA,
paBHOMEpHOE  JBWIKEHHE,  HEPAaBHOMEPHOE  JBWXKEHHE,  HHEpIUS,
B3aUMOJICHCTBHE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHOM OChIO
BpalleHus, nepeaadya JaBJIeHUs] TBEPJBIMU TeJIaMH, KUJIKOCTIMHU U ra3amu,



aTMOC(pepHOE JaBJIICHHE, IUIaBaHUE TeJ, NPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBICHUE  W3YYCHHBIX  (U3MYECKUX  SBICHUU B
OKpYXKalolleM Mupe, B TOM 4YHCiIe (PU3MYECKUe SIBICHUS B MPUPOJIE:
OpUMEPhl JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOM M HEXKUBOU
npupojie, JACHCTBHE CHJIBI TPEHUS B TMPUPOJEC U TEXHHUKE, BIUSIHUE
aTMOC(EpHOro JaBJICHUs] HAa >KUBOW OpraHu3M, IJIaBaHHE pbIO, phlUaru B
TEJI€ YeJOBEKa, MPHU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3ajady B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKHU) (DU3UUYECKUX SIBICHUM;
OMUCHIBATh W3YUYCHHBIC CBOMCTBA TeNl U (DU3UYECKHUE SIBJICHUS, UCTOJb3Ys
dbuznyeckue BeIUYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMSs, MYTh,
CKOPOCTb, CpEIHsISi CKOPOCTh, CHJIA YIOPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cuja TpeHus, JaBlieHue (TBEPIOro Tela, )KUIKOCTU, ra3a), BRITAIKUBAIOIIAS
cuia, MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PUIIMEHT TOJE3HOr0 JICHCTBUS MEXaHU3MOB, KHUHETHYECKas W
NOTCHIMAIbHAsT ~ JHEPTUsl), TMPU ONHCAHWU TMPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICTT UCIIOJIB3YEMBIX BEJIMYMH, UX OO03HAYCHHS M CIIUHHIIBI
bU3UYeCKUX BETWYWH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIWYUHAMH, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tell, (PU3UYECKHUE SIBICHUS U MPOLECCHI,
UCIIONIB3YSl TMpaBWIA CIOXKEHUs cuill (BOOJIb OJHOM mIpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NMpaBUIIO paBHOBecUs pblyara (6Ii0ka),
«30JI0TOE MPABHJIO» MEXaHUKH, 3aKOH COXPAHEHHS] MEXaHWYECKOW >HEPTUH,
IpU 3TOM JaBaTh CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aMUCHIBATH €0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (DU3UYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIEC U
B KOHTEKCTE CUTyalUul MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHUX
IaroB ¢ OMopol Ha 1-2 H3yYEeHHBIX CBOWCTBA (U3UYCCKHUX SIBIICHHM,
(du3MUECKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a1aun B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIONINE (PU3MUECKHE BEJIMYMUHBI: HA OCHOBE aHajW3a YCJIOBHS 3a7a4M
3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKUE BEIMYHHBI B
dbopMynbl W TPOBOIUTH PACUETHI, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOMMMBIE IS  pemieHus  3aj]ad, OIEHWBATh  PEATHUCTHYHOCTH
MOJTY9CHHON (DU3UYECKON BEIIMUNHEI;

pacro3HaBaTh MOPOOJEMBbI, KOTOPblE MOXXHO pEIIUTh NpU  MOMOIIU
(¢u3nIeCcKrX METO/JOB, B ONMCAHWU WCCICAOBAHMS BBIIETSATH MPOBEPIEMOC
npeAnoiokKeHue (TUnoTe3y), pa3inyath U UHTEPIPETUPOBATH MOTYUYECHHBIN



pe3yNibTaT, HAXOAWTh OIMUOKH B XOJNI€ OIBITAa, JAENaTh BBIBOALI IO €T0
pe3ysbTaTam;

MIPOBOJUTH OIBITHI TTO HAOTIOACHUIO (PM3UYCCKUX SBICHUNA WM (PU3NISCKHUX
CBOMCTB Tei: (HOPMYIMPOBATH MPOBEPSEMBbIC MPEANONOKEHUS, COOUPAThH
YCTAaHOBKY W3 TIPEIJIOKEHHOTO O0OPYIOBaHUS, 3alMCHIBATH XOJ ONBITA U
dbopMyIHUpPOBATH BHIBOJIHI;

BBITIOJTHSATE MPSMBIEC U3MEPECHHSI PACCTOSHUSI, BpEMEHHU, MACChI Tella, 00bEMa,
CHWJIBI W TEMIIepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX W IH(PPOBBIX
npuOOpOB, 3alUCHIBATH IOKa3aHUs MPUOOPOB ¢ Y4YETOM  3aJlaHHOU
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOJUTEL WCCJICIOBAHWE 3aBHCHMOCTH OJHOW (M3MYECKOW BEIMYMHBI OT
JApPYrol C WCIHOJIB30BAHUEM TIPSIMBIX HW3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHIKYIIETOCS Tejla OT BPEMEHHU JBWIKCHUS TEJa, CUIbI TPCHUS
CKOJIbKEHMsSI OT Beca Tejla, KayecTBa OOpaOOTKHM MOBEPXHOCTEH Ten
HE3aBHCHUMOCTH CHWJIBI TPEHHsSI OT IUIOIIAJNA CONMPUKOCHOBEHHS TEJN, CHIIBI
yIIPYTOCTH OT YJIMHCHHS TPYKWHBI, BBITAJIKWUBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHOHN YaCTH Tejla M OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT IIYOMHBI, Ha KOTOPYIO TMOTPYKEHO TEeJO0, YCJIOBHIA
TUTABaHUS TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUN Y4EOHOTO MCCIICTOBaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CleIysl MpeIIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJIbTaThl
MOJIYYEHHON 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BHUJE MPEIJIOKEHHBIX
TabJIUIl U TPpadUKOB, JA€NaTh BEIBOABI MO pe3yIbTaTaM UCCIEIOBAHUS;
IPOBOAUTh KOCBEHHBIE HW3MEpPEHUS (PU3MUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTU U TBEPAOIO Teja, CHia TPEHUS CKOJBXKEHUS, JTaBICHUE
BO3/lyXa, BBITAJIKUBAIOIAs CHUJa, JIEUCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUIAKOCTH TEN0, KOAP(HUIUEHT MOJIE3HOTO JAEUCTBHS MPOCTHIX MEXaHU3MOB),
cienysi TPENIO)KEHHOW WHCTPYKIMU: TP  BBITIOJHEHUU HU3MEPECHHI
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBHIYHMCIISATH 3HAUYCHUE UCKOMOM
BEJIMYMHBL;

coOJIr01aTh TMpaBUjIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHITUIIBI IEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETP, COOOIMIAIONINECS COCYIbl, OapoMeTp, phIvar,
IOJIBWDKHBIN M HETIOJIBMKHBIHN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh  NPHUHIMIB  JEUCTBHS  W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPONCTB C OMOpOM HA WX omucanus (B TOM YHUCIHE:
MOJIITUITHUKA,  yCTPOWCTBO  BOJOIPOBOMA, THIPABIMYECKHN  Tpecc,
MaHOMETp, BBICOTOMED, MTOPITHEBOK HACOC, aPEOMETP), UCTIONB3Ys 3HAHUS O
CBOMCTBaxX (PM3WYECKUX SBJICHUN M HEOOXOAMMBIC (PU3WYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;



MPUBOJIUTH IPUMEPHI (HAXOIUTh MHPOPMAIIMIO O MPUMEPaxX) MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (U3MYECKUX 3HAHUHM B TOBCEAHEBHOM JKHM3HM  JUIS
oOecrnieyeHus: 0€30MaCHOCTH MPU OOpaIIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOICTBAMHU, COXPAaHEHHUS 3/I0POBbsI U COOJIOACHHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

OCYLIECTBJISITh  OTOOpP UCTOYHUKOB HH(popmanuu B VHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CpaBHEHUS  PA3NIMYHBIX HCTOYHHMKOB  BBIJACIATH
uH(pOpMaIIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU BBIMOTHEHUM YYEOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO
AUTEpaTypy (HU3MYECKOro COJIepKaHMs, CIPABOYHbIE MaTepUalibl, PECypChl
cetu UuTepHer, BrageTh NpUEMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KpAaTKUE IMUCbMEHHBbIE U YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHHUKOB MHGOpMAIMKH (PU3UYECKOTO COACpPKaHUS, B TOM
qucliie MyOJIMYHO JIeNIaTh KpaTKUe COOOIIEHUsI O pe3yibTaTax MPOEKTOB WU
y4eOHBIX HCCIIEIOBAHUN, MPU ITOM TPAMOTHO HCIOJIB30BaTh HM3YUCHHBIN
NOHSATUMHBIA — anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYIUICHHE
MIPE3CHTALNEN;

OpY BBHIMOJIHEHWHU YYEOHBIX IPOEKTOB M HCCJIENOBAaHUM paclpenensiThb
00s13aHHOCTM B TpYIIE B COOTBETCTBUU C IIOCTABICHHBIMHU 3aJjauaMH,
CIEIUTh 3@ BBINOJIHEHHWEM IUIaHAa JEHCTBUM, aJeKBaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JAEITEIbHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAasE MHEHUE OKPYKAIOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
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https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue A op
Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 ®du3nKa — Hayka O MPUPO/IE. 1
SIBrieHUS IPUPOIBI 05.09.2023
2 dusndecKue SABICHUS 1 07.09.2023
3 duznyecKkue BEIIMINHBI U HX 1
U3MEpPEeHUE 12.09.2023
Ypok-uccnenoanue "N3mepenne
4 TEMIEPATyphl MPU TOMOIIN 1 1
YKUJIKOCTHOTO TEPMOMETpA U JaTUnKa 14.09.2023
Temneparypsl"”
MeTo/1bl HAy4HOTO TO3HAHMSL.
5 Onucanne GU3NIECKUX SIBICHUM C 1 bubmorexa HOK
N 19.09.2023 | https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
6 JIBY>KEHME YaCTHUII BEIIESCTBA 1 bubmotera [JOK
H et 21.09.2023 | https://m.edsoo.ru/ff0a013e
Crpoenue BemiectBa. OMbITHI,
7 OKa3bIBAIOIINE JUCKPETHOE 1 bubmmorexa [IOK
8 T WICKD 26.09.2023 | https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIleCTBa
JlabopatopHas pabota "Onpeznenenue
8 1 1
pa3MepoB MajbIX Ten" 28.09.2023
9 VYpok-uccnenosanue "[Iposepka 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

THIIOTE3bI: JATLHOCTD MOJIETA
[IapuKa, MyImEeHHOT0 TOPU30HTAIIBHO,
TeM OOJIbIIIE, YeEM OOJIBIIIE BHICOTA

03.10.2023

mycka"
10 ArperatHbie COCTOSIHHS BEIIECTBA 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 BoJibl. O000IIIEHHE 110 pa3Iety bubnuorexa [JOK
«[lepBoHavanbHbBIE CBEJICHUS O 17.10.2023 | https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4deckoe ABMKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubnmorexa [JOK
. 19.10.2023 | https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CxopocTs. EAMHHLEL cKopocth 24.10.2023 https://m.edsogru/ﬁ0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS Bubmmorexa [IOK
26.10.2023 | https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubnmuoreka [JOK
WHEPTHOCTH Tl 31.10.2023 | https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
1 00beMa Tella [0 ero MIOTHOCTH 02.11.2023 | https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEIIa» 07.11.2023
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" 09.11.2023 | https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTUKa
19 B3auMoecTeud ten. Cuna 14.11.2023

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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JlaboparopHas pabota «/3yuenune
3aBHCHUMOCTH PACTSHKECHUS

20 (medopmarnmu) IPy>KHHBI OT 16.11.2023
IIPUIIOKEHHON CUIIBD»Y
21 [[IBnenue Tsrorenus. Cuina TsKeCTH 98.11.2023
CBsi3b M@Ky CUJION TSKECTH U
22 Maccoii Tena. Bec Ttena. Pemenue bubmorexa HOK
30.11.2023 | https://m.edsoo.ru/ff0al778
3amau o teme "Cua Tsokectu”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuorexa [JOK
dwu3nueckue XapaKTePUCTHKH IIAHET 05.12.2023 | https://m.edsoo.ru/ff0al502
bu6moreka [IOK
24 Hsmepetiite ciut. Jlunamomerp 07.12.2023 | https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts 12.12.2023 | https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHbIX
26 10 OJTHO¥ TIPSIMOIA. bubmorera [IOK
. 14.12.2023 | https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIas CHIT
97 Pemrenue 3agau mo reme
"PaBHopeicTByrOMmast crir" 19.12.2023
08 Cuna TpeHus u e€ Buapl. TpeHue B bubnnoreka [JOK
MIPUPOJE U TEXHUKE 21.12.2023 | https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCHUMOCTH CHJIbI TPEHHUS
29 CKOJIbKEHUS OT CHJIBI IaBIICHUS U bubmmorexa [JOK
26.12.2023 | https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS
IIOBEPXHOCTEN
30 Pewienue 3agau Ha onpeneneHue



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJICHCTBYIOLIEH CUIIBI

28.12.2023

Pemenue 3agau no remam: «Bec
Tenay, «I'padudeckoe n300paxeHue

bu6mmoreka [{OK

31
cm», «Cuibl», «PaBHOACHCTBYIOIIAS 09.01.2024 | https://m.edsoo.ru/ff0alde0
CHID»

KonTtposneHast paboTa mo Temam:
«MexaHn4ecKoe JBUKCHUCY,

32 «Macca, IIIOTHOCTEY, «Bec Temay, 11.01.2024
«I"paduyeckoe n300paskeHUE CHIDY,

«Cubl»

33 Hasnenue. CiocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBEIMYCHUS TaBIICHHS 16.01.2024 | https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

34 aBJICHHS Ta3a oT 00bEMa bubmorexa HOK
A ’ 18.01.2024 | https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua maBie é

B | remwm, oot n rasav buGmorera LIOK

e ’ 23.01.2024 | https://m.edsoo.ru/ff0a25b0
3axoH Ilackams

36 JlaBaeHue B )XUIKOCTH U rase, bubnuoreka [JOK
BBI3BAHHOE JIEHCTBUEM CUJIBI TSHKECTH 25.01.2024 | https://m.edsoo.ru/ff0a2718

37 Pemenune 3ama4d no teme «/laBieHue B bubmuoreka [JOK
JKUJIKOCTH ¥ Ta3e. 3akoH Ilackamnsa» 30.01.2024 | https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 S
(Coobmatontecs cocyAs! 01.02.2024 | https://m.edsoo.ru/ff0a2970

39 I'mpapaBnudeckuii mpecc bubmotera [JOK

P P 06.02.2024 | https://m.edsoo.ru/ff0a3136

40 ManomMmertpel. [lopiiHeBoi

JKUJIKOCTHBIM HacoOC 08.02.2024



https://m.edsoo.ru/ff0a1de0
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Atmocdepa 3eMin ¥ IPUIHHBL €€

bubmuoreka [JOK

41 CYIIIECTBOBAHHUS 13.02.2024 | https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. ATmMmocdepHoe bubnuorexa [JOK
JaBIICHHUE 15.02.2024 | https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTo JaBICHHUS. bubnuoreka [JOK
OmnsiT Toppruenu 27.02.2024 | https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIj)HI:l}I YPOBHEM bubmmorera [TOK
29.02.2024 | https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoun. AtmochepHoe bubnuoreka [IOK
JABJICHUE HA Pa3TUIHBIX BBICOTAX 05.03.2024 | https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaq nmo reme "
AtMmocdepHoe naBieHue" 07.03.2024
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 MOTPY’KEHHOE B HUX TEJIO. bubmorexa OK
12.03.2024 | https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlabopaTtopHas pabora «OnpenenecHue
48 BBITAJIKUBAIOIICH CHIIBL, bubnmuoreka [JOK
JNEUCTBYIOUIEH Ha TEJO, HOTPYKEHHOE 14.03.2024 | https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM 19.03.2024 | https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEJIa»
bu6mmoreka [JOK
>0 llnapatite Tex 21.03.2024 | https://m.edsoo.ru/ff0a3a96
51 JIaGoparopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa uin 26.03.2024
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https://m.edsoo.ru/ff0a2b5a
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KOHCTPYHPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30noabEMHOCTH"

Pemenue 3amaq no remam:
«IInaBanue cynos.

bu6mmoreka [{OK

52
BosgyxomiaBanuey, «/laBienue 28.03.2024 | https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUJIKOCTEH U Ta30B»

KonTponsnas pabora o teme
53 «/laBneHHEe TBEPABIX TEJ, KUIKOCTEH 02.04.2024
Y Ta30B»
bu6moreka [IOK
54 M 0
eramEckad paboTa 04.04.2024 | https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK

55 M .E

OHIHOCTD: LANHHMLE! MOTHHOCTH 16.04.2024 | https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOHII-.I'OCTI/I, paBBI/IBaeM”OI/I pu 1 18.04.2024
MoAbEME TIO JICCTHHUIIS

57 [Ipoctbie MexaHu3Mmbl. Poiyar.

PaBHOBecue cui Ha peruare 23.04.2024
Pbryaru B TeXHUKE, OBITY U TIPUPOJIC.

58 JlaGopaTtopHas pabota 05 bubnuoreka [JOK
«HccnenoBanue ycioBHil paBHOBECHS ' 25.04.2024 | https://m.edsoo.ru/ff0a478e
phryara»

bubmuoreka [JOK
59 4 0
TOTORA KOHTPOIRHEN pabota 30.04.2024 | https://m.edsoo.ru/ff0a4ffe

60 Pemenue 3aga4 no teme «YcCioBus bubmuoreka [JOK
paBHOBECHS pblUara 02.05.2024 | https://m.edsoo.ru/ff0a48a6

61 KoaduimenT noneznoro neicTBus 05
MexaHu3Mma. Jlaboparopnas padora ' 07.05.2024



https://m.edsoo.ru/ff0a3654
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«M3mepenue KIIJI HakIOHHOU
IIJIOCKOCTH»

62

Pemenne 3amag o teme "Pabora,
MomHocTh, KIT/"

09.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckast SHEpTHsl.
Kunernueckas u noteHuMaibHas
SHEPTUs

10.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUHU

14.05.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

KounTponbHas pabota no teme
«PaboTa 1 MOIIHOCTB. DHEPTrUs»

16.05.2024

66

PeseprubIit ypok. PaboTta ¢ Tekctamu
o teMe "MexaHnueckoe aBmKeHue"

17.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEACIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHONW SHEPTUH TIPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
II0CcKoCTH"

21.05.2024

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTS.
Oueprus"

23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

Iepuimkun U.M. @Ousuka: 7-i kiacc: 0a30BbIA YPOBEHL: yueOHUK / 11.M.
[lepbmikun, A.M. UBanoB. — 5-€ u3a., nepepadb. — Mocksa: [Ipocsemienune, 2023. —
239.[1]c.: no.

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Iepuimkun U.M. @usuka: 7-i kinacc: 0a30BbIM YPOBEHL: VuecOHuK / 1.M.

Ilepbmkun, A.M. UBanoB. — 5-¢ u3a., nepepadb. — Mocksa: [Ipocsenienue, 2023. —
239.[1]c.: ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Enunas xomexius LIOP (school-collection.edu.ru)
Komnnexnus Ha caiire ®LIUOP (http://fcior.edu.ru)



JIner koppeKuMu BhINOJTHEHUsI padoyeil MporpaMmbl

[arta

CozaepxaHue U3MEHEHUM

[IprunHa (HOpMaTUBHBIHN aKT,
3aKPEIUISIOMNN U3MEHEHN )

IIpumeuanue
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