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[IporpamMMa mo ¢u3ukKe Ha ypOBHE OCHOBHOI'0 OOIIEro 0Opa3OBaHMS COCTABJIEHA HA OCHOBE MOJIOKEHUH W TpeOOBaHMM K
pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM o0Opa3oBaTesibHOM mporpammel, npeacraBieHHbix B ®I'OC OO0, a Ttakxe ¢
yuétoM deaepanbHoi padodeil mporpamMbl Bociutanus U KoHieniuu npenoaaBanus yaeOHoro npeamera « Ousukay.

Copepskanue mporpamMmbl 1o (pu3uke HampapiieHO Ha GOPMUPOBAHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH OOYYAIOUIUXCS U
OpraHu3aIuio U3y4eHus (PU3NKHU Ha JESTEeNbHOCTHON OocHOBe. B mporpamme mo (u3MKe y4MTHIBAIOTCS BO3MOKHOCTU Y4e€OHOTO
npeameta B peanuzanuu TpedboBanuii ®I'OC OO0 k MmiIaHUpyeMbIM JTUYHOCTHBIM U METANpEeAMETHBIM pe3ysibTaraM OO0ydeHUs, a
TaK)Ke MEXIPEAMETHBIE CBA3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa30oBaHUsI.

[Iporpamma no ¢u3nke ycTaHaBIMBAET paclpeesieHne Y4eOHOro Marepuala mno rojaaMm oOydeHus (IO Kjiaccam), Mpeasiaraet
MIPUMEPHYIO MMOCJIEIOBATEILHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IPEAMETHOTO COJICPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00y4YaroUIUXCSl.

[Iporpamma no u3zuke pazpadoTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKON MOMOIIY YUYHUTENIO B CO3IaHUH padoYeil mporpaMMBbl IO
y4eOHOMY TIpeMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOUUM Il €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIBKY (DU3MYECKHE 3aKOHBI
JeKaT B OCHOBE MPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOruel, acTpoHOMueH U Gpu3nueckoi reorpadueii, BHOCUT BKJIaja B
€CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEOCTaBIsieT Hauboliee sicHble 00pa3Ibl IPUMEHEHHSI Hay4YHOT O METO/Ia [MO3HaHUs, TO €CTh
crioco0a MoJy4yeHHs JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 riaBHBIX 3a7ad  (PU3MUECKOrOo 00pa3oBaHUsI B CTPYKType oOiiero oOpa3oBaHUsi COCTOUT B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTU U UHTEPECA K HAyKe y 00yJaroInxcsl.

Nzydenne ¢usmku Ha 0a30BOM YpPOBHE MPEANOJAraeT OBJAJICHUE CIECAYIONIUMHU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBACHSTH SBJICHUS;
e OIICHWBAThH Y MTOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJICI0BAHUS;
e UMHTEPIPETUPOBATH JAHHBIE U UCIOJIb30BaTh HAYYHbIC JJOKA3aTEIbCTBA JJIsl TOJYYEHUS BBHIBOIOB.

[enu m3ydeHus GU3MKKA HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus ornpesnenacHbl B KoHIenuu npenogaBaHus yueOHOTO
npenmeta «Dusnka» B 00pa3zoBaTenbHBIX opranu3ainusax Poccuiickoit degeparuu, peaan3yomuX OCHOBHBIE 00111e00pa3oBaTeIbHbIC
nporpamMMmbl, yTBepKaéHHoU penienreM Komternn MunuctepetBa npocsetienus: Poccuiickoii @enepanuu (mpoTokoa oT 3 nexadpst
2019 r. Ne [IK-4BH).



Heaun usyyenuss puU3UKH:

npUOOpETeHNE UHTEpPECca U CTPEMJICHHS 00YYAIOUIUXCS K HAYYHOMY M3YYEHHIO MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaIbHBIX
U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUA O HAyYHOM METO/e NO3HaHUs U (OPMUPOBAHHE MCCIEAOBATENBCKOTO OTHOIIEHHUS K
OKPYKAIOIIUM SIBJICHUSIM;

dbopMHUpoBaHUE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjibTaTa H3Y4€HUsST OCHOB CTPOCHHUS MaTepuu U (GyHAaMEHTaJIbHBIX
3aKOHOB (DM3UKH;

dbopmupoBaHue MPEACTABICHUN O PO PUUKYU JJIs1 pa3BUTHS APYTUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH;
pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oyayiied mpodeccuoHaTbHON AESITEIbHOCTH, CBA3aHHOM € (PU3UKOA,
MOJATrOTOBKA K AalbHEHIIEMY 00YyYE€HUIO B ’TOM HaIllpaBJICHUH.

JlocTrKeHHe ATUX LieJIed mporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OOECIIEUMBACTCS PEUICHUEM

CIENYIOUIUX 3a1a4:

npruoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKHUX, TEIJIOBBIX, JIEKTPUUYECKUX, MAarHUTHBIX U
KBaHTOBBIX SIBJICHUSIX;

npruoOpeTeHrne YMEHHI ONMKUCHIBATh U OOBICHATh PU3NUECKUE SABJICHUS C UCIOIH30BAHUEM MOJYUCHHBIX 3HAHUH;

OCBOCHHE METOAOB PEIICHHS MPOCTEUIINX PacUYETHBIX 3a/lady C HMCIMOJb30BaHMEM (U3UUECKUX MOJENEH, TBOPUECKUX U
MIPAaKTUKO-OPUEHTUPOBAHHBIX 33a4;

pa3BuTHE yMEHUH HaOJIOAaTh MPUPOAHBIE SIBICHUS U BBIIOJHATH ONBITHI, JabopaTOpHbIe pabOThl U SKCIEPUMEHTAIbHbIE
UCCJIEIOBAHUS C UCIIOJb30BAHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOCHHE MpPUEMOB paboThl ¢ uHpoOpMamuel (U3NYECKOTO CcoIepX aHus, BKIOYas HWHPOPMALHMIO O COBPEMEHHBIX
JOCTKEHUAX (QU3HKH, aHAIN3 U KPUTHUECKOE OIleHMBaHNE UH(POPM LUK,

3HAKOMCTBO €O chepamu NMpodhecCUOHAIBHOU JeATeIbHOCTH, CBSI3aHHBIMH C (DU3UKOUN, U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTHUKEHUSIX (PU3MUESCKON HAYKH.

Ha u3ydenue ¢pu3nku Ha ypoBHE OCHOBHOI'O 0011Ier0 00pa3oBaHusi OTBOAUTCSA B 7 Kiacce — 68 "acoB (2 yaca B HE/IEIIO).

HpeﬂHaFaGMBIﬁ B IIporpamMme 110 (1)I/ISI/IKG IMNEPCUCHb Ha60paT0pHBIX pa60T N OIIBITOB HOCHUT pCKOMeHI[aTeHBHBIﬁ XapakKTep,
YUUTCIIb OCJIACT BBI60p MMPpOBCACHUA J'Ia60paTOpH]':>IX pa60T H OIBITOB C y‘léTOM NHIUNBUAYAJIBbHBIX 0COOEHHOCTEH 06yqa}01unxc51,
CIIMCKa SKCIICPUMCHTAJIbHBIX 3aHaHHﬁ, npecajIaracMbIX B paMKaX OCHOBHOT'O T'OCYJAAapCTBCHHOI'O 9K3aMCHaA I10 (I)I/I?)I/IKC.



COJEP)KAHHUE OBYYEHMUS
7 KIIACC

Paznen 1. ®uzuka u €€ posib B NO3HAHUYU OKPYKAKOIIEr0 MUPA.

®du3uka — Hayka o npupoze. Asnenus npupojbl. Ouznueckue sIBICHUS: MEXaHUUECKUE, TEIJIOBbIC, DJIEKTPUUECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUUHbL. M3Mepenne ¢usndyeckux BeauunH. Ouzndeckue npudopsl. [lorpemnocts nu3mepenuii. MexnyHapoaHas
CUCTEMa EJIMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT Mpupoay. EcTecTBeHHO-HAydyHbId METOJ IMO3HAHUS: HaOJIOJICHUE,
MOCTAHOBKA HAaYYHOT'0 BOMPOCA, BBIABMKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, 00BsSCHEHHE HaOIII01aeMOro sBJICHHU SI.
Onucanue puU3NYECKUX SBICHUN C MOMOIIBIO MOJETIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.

2. ®Ousuveckue NpruOOPHI U MPOIEYypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IIU(POBLIM TPHOOPOM.

Jlabopamopnvie padomot u onvimol.

OrnpeneneHue UEHbI JeJICHUS MKl U3MEPUTEILHOTO TPUOOPA.

HN3mepenne paccTOSHUMN.

N3mepenue 06bEMa KUAKOCTU U TBEPIIOTO TEA.

Ornpenenenne pa3MepoB MaIbIX TEIL.

N3mepenne TeMnepaTypbl IpU MOMOIIHN KUJKOCTHOTO TEPMOMETPA U TaTUMKa TEMIIEPATYypPHhl.

[IpoBenenue ucciienoBaHus MO MPOBEPKE THUIMOTE3bI: JAaTbHOCTh MOJIETA MIAPUKA, MYIIEHHOT'0 TOPU30HTAILHO, TeM OO0JIbIIE, YeM
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Oosblie BpICOTA ITYCKa.
Paspnen 2. IlepBoHavasibHbIe CBeleHHS O CTPOCHHUH BellecTBA.
CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepbl. ONBITHL, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.
JIBmkenue wyactuil BemecTtBa. CBA3b CKOPOCTH JBWXKEHHS YACTUL C Temmneparypoill. bpoyHoBckoe nBuxkenue, audoysus.
B3anMozenicTBue 4acTHI] BEIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.



ArperatHbple COCTOSIHHUSI BELIECTBA: CTPOCHHE Ta30B, >KUAKOCTEH W TBEPABIX (KPUCTAUIMUECKUX) Tell. B3auMocBs3zb MexIy

CBOICTBAMHM BEIIECTB B pa3HBIX arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbiX
COCTOSIHHUM BOJIBI.

Jemoncmpayuu.

1. HaGmoneHnune OpOoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBieHuid, 00BSICHAIOUIUXCS TPUTHKEHUEM UITM OTTATKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnuie padbomout u onvimot.

1. OreHka guaMeTpa aToMa METOAOM PSAI0B (C UCTIOIb30BaHKEM (hoTorpadmii).

2. OnbIThI 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUSL CUJI MOJIEKYJISIPHOTO TTPUTSKEHHUS.

Pa3nea 3. /IBukeHne U B3auMOJeCTBHE TeJl.

Mexanuueckoe ABMkKeHUE. PaBHOMepHOe M HepaBHOMeEpHOEe nBMkeHue. CkopocTtb. CpelnHssi CKOpPOCTh HpPH HEPABHOMEPHOM
IBUKEHUU. Pacu€r myTH U BpeMEeHU JBUKCHHUS.

SBneHne nHepuuu. 3aKOH UHEPIUU. B3anmopencTBue Teln Kak NpUYMHA U3MEHEHUS CKOPOCTH JIBWXEHHMs Ten. Macca Kak mepa
uHepTHOCTH Tena. [InorHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJTUYECTBOM MOJIEKYJ B €lMHHUIIE 00BEMA BEIIECTBA.

Cuita kak XapakTepUCTHKaA B3auMoJeucTBUs Ten. Cuila ynpyroctu u 3akoH ['yka. MI3Mepenue cuiibl ¢ TOMOIIBIO TUHAMOMETPA.
SBnenue tarorenusa u cuiia TsokecTu. Cuila TS)KecTr Ha Apyrux IaHerax. Bec tena. HesecomocTs. CrioxkeHune Cui, HAIPaBJIEHHBIX 10
onHoM npsaMou. PaBronericTByromas cui. Cuiia TpeHus. TpeHue CKOJIbKEHUS U TPEHUE NTOKOsI. TpeHrne B IPUPOE U TEXHUKE.

Hemoncmpayuu.

1. HaGmoneHne MexaHU4YEeCKOro JBH>KEHUS Tela.

2. M3MepeHune CKOPOCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

3. HabGmoneHue sBiaeHUS] MHEPLIMH.

4. HaGmoneHne uaMeHeHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TEJl.

5. CpaBHEHHE MacC MO B3aUMOAEHCTBUIO TEJL.

6. CJI0)EHHE CHJI, HAlIPABJICHHBIX 110 OJHOM MPSMOM.

Jlabopamopnvie padomot u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JIBMKEHUS (IIIapUKa B )KUAKOCTH, MOAEIH SJIEKTPUUECKOT0 aBTOMOOUIIS U TaK Jajiee).
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Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS OpyCcKa WK IIapyKa M0 HAKJIOHHOM MJIOCKOCTH.

Ornpenenenue mIO0THOCTU TBEPAOIO Tea.

OMNBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsikKeHus (neopmariun) npy>KUHbI OT MPUIOKEHHON CHJITBI.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHHS OT BEca Tela M XapakTepa CONPUKACAIOIIUXCS
ITIOBEPXHOCTEM.

Paznen 4. /laBiienune TBEPABIX TeJ, JKMIAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUST M yBeIWdeHUs naBieHus. JlaBienuwe raza. 3aBUCUMOCTh [aBJIEHUS raza OT 0ObEMma,
temneparypsl. llepemaua naBiieHuss TBEPABIMH TEJIAMH, XUAKOCTAMU M ra3amu. 3akoH I[lackana. [lHeBMaTMyeckue MaIlIWHBI.
3aBUCUMOCTD JTaBJIEHUS KUIKOCTU OT IIyOuHbl. ['uapoctatuueckuii napagokc. CooOmaroniuecs cocyasl. ['uapaBindyeckue MEXaHU3MBbI.

Atmochepa 3emin u atmochepHoe napieHue. [IpuumHbl cymiecTBoBaHUS BO3AYIIHOM 00onouku 3emun. Onbit Toppuyesuin.
N3mepenue atMocpepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 IaBJIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl 11t usmepenus
aTMOoC(EepHOro 1aBJICHUS.

JlelicTBUE )XUIKOCTH U ra3a Ha MOrpyXKEHHOE B HUX Teno. BelTankuBaromas (apxuMe0Ba) cuia. 3akoH Apxumena. [lnaBanue Ter.
BosznyxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmraronuecst COCy/Ibl.

['mapaBnuyeckuii mpecc.

[IposiBnienue nericTBUs aTMOC(EPHOTO TaBICHUS.

3aBHCUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCcTH Tea U MIIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CHIIbI BECY BHITECHEHHOW KUIKOCTH.

vk N
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YcnoBue niaBaHus TeN: TJIaBaHUE WM TTOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOIIIEHHUS IIOTHOCTEH Tejla M )KUIKOCTH.
Jlabopamopnwie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B KUJKOCTh YaCTH TEa.

2. OmpeneneHre BHITAIIKUBAIOIIEH CUJIBI, IEWCTBYIOIIEH HA TEJ0, MOTPY>KEHHOE B )KUIKOCTh.

3. IIpoBepka HE3aBUCHMOCTHU BBITAJIKMBAIOIIEH CUJIIBI, IEUCTBYIONIEH HA TEJIO B )KUIAKOCTH, OT MACCHhI Tea.



4. OnpITHl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAIKUBAIOIIEH CHJIBI, JEWCTBYIOIIEH Ha TEIO0 B KHUJAKOCTH, OT O0BEMa
MOTPY>KEHHOM B )KUJIKOCTh YAaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyHnpoBaHme apeoMeTpa Uil KOHCTPYUPOBAHHE JIOAKU U OTNpeeIeHHEe €€ TPy30MoabEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTD. JHEPrus.

Mexanuueckast pabora. MOITHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [IpaBmiio paBHOBecHs pbruara. [[pumeHeHWE TpaBUiIa PaBHOBECHS
ppraara k 010ky. «3omotoe npaBuino» mexanuku. KIT/[ mpocTeix Mexanu3moB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 3Heprusa. KuHernueckas M moTeHUHanbHas sHeprus. lIpeBpaimieHne OJHOrO BUAA MEXAHUYECKOW SHEPTHU B
IpYyrou. 3aKOH COXPAHEHHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnvie padomot u onvimeol.

1. Onpenenenue padOTHI CUJIbI TPEHUS TP PABHOMEPHOM JABUKEHHH TeJla [0 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnegoBanue yCcioBUM paBHOBECHS pblyara.

3. H3amepenue KIIJ] HaKJIOHHON MIIOCKOCTH.

4. M3yyeHue 3aKOHA COXpPaHECHUS MEXaHUYECKOU IHEPIHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBLI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUSA

HBy‘ICHI/Ie (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6H_[€FO 06p330BaHI/I$I HaIpaBJICHO HA OOCTUKCHHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U

MpCAMCTHBIX O6paBOBaTeJ'I]'::HBIX PE3yIbTATOB.

B pesynbTare uzydenust Gu3MKU Ha ypOBHE OCHOBHOTO 00I11eT0 00pa3oBaHus y oOydarouierocs OynyT chOpMHUpPOBaHbI CIIE1YIOLINE

JIMYHOCTHBIC PE3YJIbTAaThlI B HaCTU:

1) mIaTpMOTHYECKOr0 BOCIIUTAHUSA:
— MIPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NUYECKOM HAYKU;

— IE€HHOCTHOC OTHOICHUC K JOCTHXKCHUAM pOCCHfICKPIX y‘IéHBIX--(I)I/I?;I/IKOB;
2) IrpaxIaHCKOro 1 1IyXOBHO-HPaAaBCTBCHHOI'O BOCIIMTAHUA

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYKJIE€HHUH OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUHN (QU3UKH;

— OCO3HAHHE BAKHOCTH MOPAIbHO--3TUUECKUX MPHUHITAIIOB B J€ATEILHOCTH YUEHOTO;
3) 3¢TeTHYECKOr0 BOCTIUTAHUS

— BOCIIPUATHUE ICTETUUECKUX KaueCTB (PU3NUECKON HAYyKHU: €€ TapMOHUYHOTO TOCTPOCHHUS, CTPOTO CTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI' 0 MO3HAHUA:

— OCO3HAHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOI'0O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaKHEHUIIICH
COCTaBJISAIOIIEN KYJIbTYPHI;

— pa3BUTHUE HAy4YHOU JIF0OO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AESTEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbS U SMOLMOHAJBHOI0 0JIAr ONOJIYYHS:

— OCO3HaHHuC HIECHHOCTU 0e30I1acHOI0 06pa3a JKU3HN B COBPCMCHHOM TCXHOJIOTMYCCKOM MHPC, BAXXHOCTH IIPABHUIJI 0e30I1acHOro
IMOBCACHHA HAa TPAHCIIOPTE, HA AOPOrax, C 3JICKTPUIYCCKUM U TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCJIOBHAX;

— c(hopMUpOBaHHOCTH HaBbIKA peieKcuu, MPU3HAHUE CBOETO MpaBa Ha OIMOKY U TaKOT'O e MpaBa y APYroro 4eja0BeKa;
6) Tpya10BOT0 BOCTIMTAHMS:

— AKTUBHOE y4yacTHE€ B pPEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CeMbU, 0Opa30oBaTeNbHOW OpraHu3alvu, Tropoja, Kpas)
TE€XHOJIOTUYECKON U COIMAJIbHOW HAIPaBIEHHOCTH, TPEOYIOIIHUX B TOM YU ClIe U PU3NUYECKUX 3HAHUM;
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— MHTEPEC K MPaKTUUYECKOMY M3Y4EHHIO Npodeccuil, CBI3aHHBIX C (HU3UKOI;
7) 3K0J10rM4eCKOro BOCIIUTAHHUA:

— OpHEHTAIlUs Ha MPUMEHEHNE (PU3NUECKUX 3HAHUH I PEIICHUs 3a/1a4 B 00JIACTH OKPYXKAIOIIEH CPEeabl, TUIaHUPOBAHUS TTOCTYIIKOB
Y OIICHKH MX BO3MOXKHBIX ITOCIIEACTBHM JIJII OKPYKAOIIECH CPEIbI;

— OCO3HaHHUE rI00ATLHOT0 XapaKTepa dKOJIOTHYECKUX MPOOJIeM U TyTe UX pelieHus;

8) ajanTanun K U3MEHSIOUIUMCS YCJIOBUAM COLUMAJIBLHOM U MPUPOAHOM CPe/bl:

— OTPeOHOCTHh BO B3aMMOICHCTBUY MIPH BHITIOJIHCHHH UCCIICAOBAHUN U MMPOSKTOB (PU3MUECKON HAIPABICHHOCTH, OTKPBITOCTH OIBITY
Y 3HAHUSIM JIPYTHUX;

— TOBBINICHUE YPOBHS CBOECH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JeATEIbHOCTD;

— OTpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM uncie GOPMYITUPOBATH UJICH, TIOHITHS, TUIIOTE3bI O PU3HMUECKUX 00bEKTaX U
SIBJICHUSAX;

— 0CO3HaHue 1e(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

— IJTAHKPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUU HOBBIX (PM3UUYECKUX 3HAHUM;

— CTpeMJICHUE AHAJIMU3MPOBATH W BBIABIATH B3aWMOCBSI3UM NPHUPOJBI, OOIIECTBA U PKOHOMHMKH, B TOM YHCIE C HCIOJIb30BAHUEM
bu3znyecKux 3HaAHU;

— O CHKa CBOHX HeﬁCTBHﬁ C y‘léTOM BJIMSAHUA HA OKPYXKAOIIYIO CPpEaY, BO3MOKHbBIX 100 aJIbHBIX HOCJ'ICI[CTBPIﬁ.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHuss mporpamMmmbl IO (U3MKE HA YPOBHE OCHOBHOTO o00IIero oOpa3zoBaHus y oOydaromierocss OynmyT
chopMHUpOBaHE ~ MeTampeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[103HABATCJIBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC  JICHCTBHS,
KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, PETYIITUBHBIC YHUBEPCATIbHBIC YICOHBIC ICHCTBHS.

ITo3naBareabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ

Ba3oBble Jornueckune 1edcTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA 0OBEKTOB (SIBICHHN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAINKA, OCHOBAHUS AJisi 00OOIICHHS U CPAaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEUHsS B paccMaTpuBaeMbiX (akTaX, NaHHBIX W HAOMIONEHUSX, OTHOCSIIUXCS K
(bU3HYECKUM SIBJICHUSIM;

BBISIBJIATh TIPUIMHHO--CJICJICTBEHHBIC CBS3U MPU U3YYEHUM (DU3NYECKUX SBICHHH W TPOIECCOB, JeaTh BBIBOABI C
UCIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh TUIIOTE3bl O B3AUMOCBA35AX (DU3NUECKUX BEIUUHH;
CaMOCTOSITETIbHO BBIOMpaTh CHOCO0 pernieHus y4eOHOM (u3ndeckod 3amaud (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEUICHUS,
BBIOOp Hanbosee NOAXOASIIErO ¢ YUETOM CaMOCTOSITEIbHO BbIAEICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbCKue JeCTBYUA.

UCIIOJIb30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

IPOBOAWTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOKHBIA (DU3UUECKUN SKCIEPUMEHT, HEOObIIoe
uccienoBanre (PU3NIECKOTO SIBICHHUS;

OIICHUBATh HA MPUMEHUMOCTbh M JIOCTOBEPHOCTh HH(POPMAITHIO, TIOJYYCHHYIO B X0J1€ UCCIICIOBAHMS UJIH DKCIIEPUMEHTA,;
CaMOCTOSITENTbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS, OMBITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajibHEWIEee pa3BUTHE (U3UUYECKUX TPOIECCOB, a TAKXKE BBIIBUTATh IPEAMOJIOKEHUS 00 UX
pPa3BUTHUH B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:
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NPUMEHSTh Pa3IUYHBIC METOJbI, MHCTPYMEHTHI W 3allpoChl NpU TMOWUCKE W O0TOOpe WHGOPMAMH WA JAHHBIX C y4ETOM
npeJiokKeHHON yueOHol Puznueckoit 3amauu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(OPMAIIMIO PA3IMYHBIX BUIOB U (DOPM IPEICTABIICHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTHMAIbHYIO (OpPMY TpencTaBieHUs WH(QOpPMAIMU W WIUIIOCTPUPOBATH pElIacMbie 3aTadu
HECJIOKHBIMH CXEMaMH, JUarpaMMaMu, HHOU rpaduKoi U WX KOMOUHAITUSMH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBUA:

B Xo0Jie 00CYXJIeHHsI y4eOHOro Marepualia, pe3yiabTaTOB Ja0OpaTOPHBIX pabOT U MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY
o0cyXk1aeMoli TeMbl U BBICKA3bIBATh UJI€H, HAIICJICHHBIE HA PEIICHUE 3aJ]aud U MOAAep:KaHue OJ1aroXKenaTeIbHOCTH OOIIEHUS;
COTOCTABJISATH CBOU CYXKJEHUSI C CYXKICHUAMU APYTUX YYaCTHUKOB AMAJIOTa, 0OHAPYKUBATh Pa3Inyue U CXOJACTBO MO3ULINIA;
BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MM CbMEHHBIX TEKCTaX;

nyOJIMYHO PEACTABIATh PE3YyJIbTAThI BHITOIHEHHOIO (PU3UUYECKOr0 OMbITa (3KCIIEPUMEHTA, UCCIEIOBAHUS, IPOEKTA);

NOHUMAaTh U HUCIIOJb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIMBUAYAIbHOW pabOThI MPU PEIIEHUH KOHKPETHOW (pu3nueckoi
poOJIEMBI;

IPUHUMATDH LIEJIM COBMECTHOM NIESATENbHOCTH, OPraHU30BbIBATh JACUCTBUS MO €€ NOCTUKEHUIO: PaCIpeAessTh Poiu, 00CyXk 1 aTh
MPOLIECCHI U PE3YJIbTAThl COBMECTHOM padOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOTO PE3yJIbTaTa 0 CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS
C IPYT'MMU 4JI€HAMU KOMaHbL;

OLICHUBATh KAa4ECTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIbHO CHOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aMOJICHCTBHS.

PerJ'lﬂTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH

Camoopranuszanus:

BBISIBJIATH MTPOOJIEMBI B AKU3HEHHBIX U YUECOHBIX CUTYALUSIX, TPEOYIOMIUX JJIs peiieHust GU3NUeCcKuX 3HaAHUH;

OPUEHTHUPOBATHCSA B PA3MUYHBIX MOJXO0JaX MPUHSITHUS pelIeHUuN (MHAWBUAYAJIbHOE, NMPUHATHE PEIICHUS B TpyMIe, NPUHSATHE
pelIeHUH TPYIIoN);

CaMOCTOSITETbHO COCTaBJIATh aJNTOPUTM pelieHus (PU3NUEeCKON 3a7auyu WIM IUIaHa HCCJIENOBAHUS C Y4ETOM HUMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH Ipe/jlaracMble BApUaHThI PEIICHUM;
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Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPO/Ib, SMOIMOHAJIBbHBIH HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluHd U MpeAjararh mjiaH €€ U3MEHEHHUS;

OOBSACHITh TPUUMHBI TOCTIKEHUS (HEAOCTHKEHUS ) PE3YJIbTATOB JCSITEIbHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTHUBHI B IESATEIHHOCTh (B TOM YKCJI€ B XOJ BBINOJHEHUS] (PU3HUUECKOr0 UCCIEIOBAHUS WA MIPOEKTAa) HA OCHOBE
HOBBIX 00CTOSITENLCTB, U3MEHUBIIUXCS CUTYAllMH, YCTAHOBIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEAU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U
JIOTHKY APYTOro;

MpU3HABaTh CBOE MpPaBO Ha OMIMOKY MpHU pelieHUH (PU3NYECKUX 3a7ad UM B YTBEPXKACHUSX HAa HAy4YHbIE TEMBI U TaKOE€ XKe
IIpaBo Jpyroro.
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HNPEAMETHBIE PE3YJIBTATDBI

K KOHITY O6y‘{eHI/I$I B 7 KJacce NpeaAMCTHBIC PC3YJIbTATBI HaA 0a3o0BOM YPOBHC IJOJIKHBI OTpPAXKATH C(I)OpMI/IpOBaHHOCTB y

00y4aroIuXcsi yMEHUM:

UCIOJIb30BAaTh MOHATHUS: (PU3MUECKHEe W XUMUYECKHE SIBJICHHS, HaONIOJEHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIIBI
(bU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS BeliecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHMIECKOE
NBIKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHs, paBHOAEHCTBYIOIIas cuiia, negopmanus (ynpyras,
MJIACTUYECKAsl), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasznuyath sBieHUS (Auddy3us, TEIIOBOE NBUKEHHUE YACTHUIl BEIIECTBA, PABHOMEPHOE JABWIKCHHUE, HEPABHOMEPHOE JIBUKEHUE,
WHEPIMs, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OChbIO BpallleHHs, Tepeada JaBiIeHUs TBEPIAbIMU
TeJIaMHu, XKUIAKOCTSIMH U TazaMu, aTMoc(epHoe JaBieHue, IJIaBaHue Tell, MPEeBPAIICHUS MEXaHUYECKOW IHEPTUH) MO OMKUCAHUIO
WX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (U3UUECKOE SBIICHHE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SIBIICHUH B OKPYKAIOIIEM MHUPE, B TOM YHCIIC (U3NYECKHE SBICHUS B
IPUPOJIC: IPUMEPHI IBHIKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KHUBOW U HEXKUBOH MPUPOJIE, ICHCTBUE CUITBI TPCHUS B MIPUPOJIC U
TEXHHUKE, BIMSHHEC aTMOCPEpPHOTO MABICHUS HA KUBOW OpraHW3M, TJIaBaHHWE DPBIO, phIYard B TeJe YeIOBEKa, MPH ITOM
MIEPEBOIUTH MTPAKTUUYECKYIO 33/1a9y B y4€OHYIO, BBIJIETAThH CYIIECTBCHHBIC CBONCTBA (TpU3HAKH) (PU3NIECKUX SBIICHUM;
ONMHCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DM3WUECKHUE SBIICHUS, UCTIONB3YyS (DU3UYECKUE BEIMYMHBI (Macca, 00bEM, TUIOTHOCTH
BEIIECTBA, BpEeMs, MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Teja, CHJIa TPEHUs], JTABJICHHE
(TBEpHoro Tema, KUIAKOCTH, T'a3a), BHITAIKUBAIONIAS CHJIA, MEXaHW4YeCKas paboTa, MOIIHOCTh, TJICYO CHUJIBI, MOMEHT CHIIBI,
KOO (DUIIMEHT TOJIE3HOTO IEHCTBUA MEXaHW3MOB, KMHETHUYECKas M MOTCHIMAIbHAs SHEPrus), NpH OMHCAHWUHU TPABUIHLHO
TPaKTOBaTh (DU3UUECKUU CMBICT HCIOJB3YEMBIX BEIUYHH, UX O0O3HAYEHUS U €IWHUIBI (DU3UUYECKUX BEIUYHH, HAXOAUTHh
dbopMyIbl, CBA3bIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpaQUKd HM3yUYEHHBIX
3aBHCUMOCTEH (DU3NICCKUX BEIIMUUH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOIECCHI, MCIOIB3YS MPABHIIA CIOKCHHS CUJI (BIOJIb OTHOU MPSIMON),
3akoH ['yka, 3akoH Ilackans, 3aKk0H ApXxuMena, MPaBUIIO PaBHOBECHs pbrdara (0J0Ka), «30J0TOC MPABHIIO» MEXAHUKH, 3aKOH
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COXpaHEHUs] MEXAHUUECKON SHEPTUU, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA M 3aMMCHIBATH €r0 MATEMaTUYECKOE
BBIpaKCHUE;

OOBSACHATh  (U3MYECKUE SBJICHHS, TIPOIECCHl W CBOMCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCTE CHUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BRISIBISATH MPUYNHHO--CIECTBEHHBIEC CBS3HU, CTPOUTH O0BICHEHUE U3 1—2 JIOTHUECKUX
[1aroB ¢ OMOpoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7a4u B 1—2 nelcTBUS, UCIOJb3Ys 3aKOHBI U (POPMYJIbI, CBSA3bIBAIONINE (DU3MUECKHUE BEIMUUHBI: HA OCHOBE
aHajM3a YCIIOBUS 3aJlaud 3alKChIBaTh KPATKOE YCIOBHE, MOACTABIATh (DU3MYECKHE BEJIUYMHBI B (DOPMYJBI U MPOBOAUTH
pacyéThl, HaXOAUTh CIpPABOYHBIE JaHHBIE, HEOOXOAMMBIE MJIsI pElIeHUs 3a7ad, OLEHUBATh PEATMCTUYHOCTh MOJIYy4YCHHOU
(U3UIECKON BEJIMUNHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE€ MOYKHO PEIIUTh MPU MOMOIIN (PU3HUUYECKUX METOAO0B, B OMKMCAHUU UCCIIEAOBAHUS BBIJICIATD
MPOBEPSIEMOE MPEANOI0KEHUE (TUIOTE3Y), Pa3InyaTh U UHTEPIPETUPOBATH MOJIYYEHHBIN Pe3yabTaT, HAXOJUTh OLIUOKHU B XOJI€
OTIBITA, JIETIATh BBIBOJBI IO €T0 pe3yibTaTaMm;

IPOBOAUTH OMBITHI MO HAOMIONEHUIO (PU3UYECKUX SBICHUN WM (DU3MYECKUX CBOWCTB Tell: (HOPMYyIUPOBATHh MPOBEPsiEeMbIC
IPEIIIONIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHMsI, 3aITUCHIBAThH XOJ OIbITa U (OPMYIHPOBATH BHIBOIBI;
BBIMIOJIHATh MPSIMbIE M3MEPEHUS PACCTOSIHUS, BPEMEHHM, MacChl Tela, O0bEMAa, CUJIBI U TEMMEPATypbl C HCIOJIb30BAHUEM
aHaJOrOBbIX M HU(POBBIX NPUOOPOB, 3aMKCHIBaTh MOKa3aHUs NPUOOPOB C YUYETOM 3aJaHHOM aOCONIOTHOM MOTPEUTHOCTH
VU3MEPEHHI;

MPOBOJIUTh UCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIMYUHBI OT APYroll C HCHOJIb30BAHHEM MPSAMBIX HU3MEpPEHHUI
(3aBUCHMOCTH IYTH PaBHOMEPHO JIBHIKYIIETOCS Tella OT BPEMEHHU JABWKCHUS Tella, CHJIBI TPEHUS CKOJBKEHHs OT Beca Tena,
KayecTBa 00pabOTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTHU CHJIBI TPEHUS OT TUJIOMIAAN COMPUKOCHOBEHHS TeJl, CHJIBI YIPYTOCTH
OT YIJMHEHUS TPYKUHBI, BBITAJIKUBAIOMIEH CHUJIBI OT 00BEMaA MOTPYKEHHOW YacTU Tella U OT IUIOTHOCTH J>KHIKOCTH, €&
HE3aBHUCHUMOCTH OT IUIOTHOCTH TeJja, OT IIIyOHWHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN TIJIABaHMS TEJI, YCIOBHN PaBHOBECHSI
peiuara U OJIOKOB), y4acTBOBaTh B IIAHUPOBAHHWH y4E€OHOTO HCCIEAOBAaHMs, COOMPATh YCTAHOBKY M BBIMOJIHATH HU3MEPCHUSI,
cienys TPeIIOKCHHOMY TUIaHy, (QUKCHPOBATh pPE3YJbTaThl TMOJIYYCHHOW 3aBUCHUMOCTH (U3HYECKUX BEIMYHUH B BHUJIC
MIPEJIOKEHHBIX TabJUIl U TpadUKOB, JAe1aTh BEIBOABI 10 PE3yIbTaTaM MCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIMYHMH (TJIOTHOCTH BEIIECTBA XKUJAKOCTU W TBEPAOrO TeJa, CHJIA TPEHUS
CKOJIbKEHUS, JaBJIEHWE BO3/1yXa, BBHITAJKHBAIOIIAS CHJIA, JCHCTBYIONIAs HAa MOTPYKEHHOE B KUAKOCTb Tejo, KOd(QuiueHt
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MOJIE3HOI'0 JIEMCTBUSA MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0KEHHOM MHCTPYKLUMH: MPU BBIMOJIHEHUU W3MEPEHUU COOUpPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHMCIIATH 3HAUCHUE NCKOMOW BEJIMUUHBI;

cOOJII0/IaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IIPH paboTe ¢ 1a00paTOPHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPUHIIUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETpP, AUHAMOMETP, COOOIIAIOIIHECS
cocyJibl, 0apoMeTp, phluar, MoJABMXHBIN 1 HEMOABUKHBIN 0JIOK, HAKJIOHHAS TIJIOCKOCTH;

XapakTepu30BaTh MPUHIMUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX omucaHus (B TOM
Yyucie: MOAUIMIHUKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN Mpecc, MAHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCIOIb3Ys 3HAaHUS O CBOMCTBAX (PM3UUECKUX SBJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH TpUMEPHl (HAXOAWTh HH(GOpPMALMIO O MPUMEpPAX) NPAKTUYECKOrO0 HCMHOJIb30BaHUS (PU3HUYECKUX 3HAHUN B
MOBCETHEBHOM >KM3HU sl oOecriedeHus Oe30MacHOCTH MpU OOpallleHUH C MpUOOpaMH M TEXHUYECKHUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 3[I0POBbS U COOJIIOAEHUS HOPM SKOJIOTMYECKOT0 MOBEJICHHS B OKPY>KAIOIIEH Cpefie;

OCYLIECTBJIATh OTOOpP MCTOYHUKOB MH(popMauuu B MIHTepHETE B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MMYTEM CpaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIIESATh MH(POPMAIUIO, KOTOPast sIBISETCS TPOTUBOPEUHBOM
WJIN MOXKET OBITh HETOCTOBEPHOM;

UCIOJIb30BAaTh MIPU BBHIMOJHEHUH Y4E€OHBIX 3aJJaHU HAyYHO--MIOMYJSIPHYIO JIUTEPATypy PU3HUECKOr0 COACPIKAHUS, CIIPABOYHBIE
MaTtepuaibl, pecypchl cetu UnTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusi MH(GOPMAIUU U3 OJJHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTb COOCTBEHHBIE KPAaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(OpManu (HU3NIECKOrO
COJIepKaHMsI, B TOM 4HUCJie TyOJMYHO JIe]aTh KPaTKUE COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WIM Y4€OHBIX MCCIIEIOBAHUM, MPU
3TOM I'PaMOTHO MCIOJIb30BaTh U3y4EHHBIN MOHATUIHBIN anmapaT Kypca (PU3HKH, COMPOBOKIATh BBICTYINICHUE TPE3CHTAIINCH;
IIPU BBITTOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEI0BAHNNA pacIpeeNsiTh 00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTaBICHHBIMH
3a/lauaMu, CIEIUTh 32 BBINOJHEHHWEM IUIaHA JEWCTBHUH, aJIEKBaTHO OIEHHWBATh COOCTBEHHBIN BKIJAJ B JEATEILHOCTH T'PYIIIHI,
BBICTPaBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YIUTHIBAS MHCHHE OKPYKAFOIITUX.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacon
Ne HanmeHoBaHMe pa3aesioB U TeM DJIeKTpOHHbIE (M (poBbIE)
Kontpoabnbie | IlpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTreJibHbIE PecypChl
padoThI padoThI

Paszpnen 1. ®u3uka 1 e€ posib B NO3HAHUHM OKPY/KAKOLIET0 MUpPa
11 ®dusuka - HayKa 0 IpUpojie 2 bubmmnoreka LHOK https://m.edsoo.ru/7f416194
1.2 du3nYeCKre BeITMYNHBI 2 bubmmoteka LIOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/T TO3HAHUS 2 1 bubnuoreka IIOK https://m.edsoo.ru/7f416194

Wroro no pazneny 6

Paszgea 2. IlepBoHayasibHbIe CBeICHUSI 0 CTPOCHUM BeleCTBa
2.1 Crtpoenue BemecTa 1 bubmmoteka LIOK https://m.edsoo.ru/7f416194

BIDKCHHE U B3aUMOJICHCTBHE YaCTH
2.2 A s t 2 1 bubnuoreka [IOK https://m.edsoo.ru/7f416194
BeIlleCTBa

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubnmoreka LIOK https://m.edsoo.ru/7f416194

Hroro mo pazmeny 5

Pazpnen 3. JIBu:keHre U B3aUMOAeHCTBHE TeJl
3.1 MexaHn4ecKoe JIBIKCHUE 3 bu6mmoreka [IOK https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, miI0THOCTD 4 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bungs! cun 14 1 2 bu6muoreka [IOK https://m.edsoo.ru/7f416194

Uroro no pazgeny 21

Paznen 4. JlaBienue TBEPABIX TeJl, ;)KUAKOCTENH U ra30B

1 n

4.1 Jlannene. llepenata AapiCHHs TBEDBIMI 3 bubmuoteka [IOK https://m.edsoo.ru/7f416194

TCJIaMH, )XUJKOCTSAMH U ra3aMu

16




4.2 JlaBIIeHUE KUIKOCTH

bubmoteka [IOK https://m.edsoo.ru/7f416194

4.3 ATtMocdepHoe TaBieHne

bubnmoreka [{OK https://m.edsoo.ru/7f416194

JlelicTBUE )KUJKOCTH U ras3a Ha

4.4 . 7 3 bubnuoreka IIOK https://m.edsoo.ru/7f416194
MOTPYXKEHHOE B HUX TEJIO
Wroro no pazneny 21
Paspnen S. Pabota u MolHOCTB. DHeprus
5.1 Pabora 1 MOIIHOCTH 3 1 bubmumoteka LIOK https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmoteka [{OK https://m.edsoo.ru/7f416194
5.3 Mexanudeckasi SHeprus 4 1 bubnuoteka [IOK https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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