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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa no ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmu mpenojaBaHus Yy4eOHOTO
npeaMera «Pu3nukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3Y4eHus (U3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit PI'OC OOO Kk T1IaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHHus, a  TakkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo ToJaM
oOyueHust (1o KJjaccam), HpeAjaraeT NIPUMEPHYIO IOCIEAOBAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpeIMETY.
dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (pH3MUEcCKue 3aKOHBI JISKAaT B OCHOBE NMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueli, actpoHOMHUeH M GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IVIaBHBIX 33aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® MHTEPNPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyY€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenoaaBanus ydeOHoro npenMera «®usmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HAaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HaIlrpaBJICHHUU.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

¢ OCBOCHHC MCTOOOB pPCHICHUA HpOCTCfIH.IHX paC‘-IéTHLIX 3aJad C HCIIOJb30BaHUECM
busznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® Pa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTI) NpUPOAHBIC SABJICHUA W  BBIINOJHATHL  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcCBOeHHE MPHUEMOB PabOTHI ¢ HWH(pOpMaIMer (U3NUECKOro COACP)KAHUS, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO cO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

PabGouas mporpaMmMa cocTaBlieHa C Y4Y€TOM BOCHUTATEIbHOM MHpOrpaMMbl TMMHA3UU.
Ha wusyuenme ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
OTBOJIUTCS B 7 KJlacce — 68 4acoB (2 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gusmke nepeueHsb Ja60paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKre SBICHUSA: MEXAHHYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
[TorpemnHocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢u3uka m npyrue ecrecTBEHHblE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(GUBUYECKUX SBJICHUHN C TTOMOIILI0 MOJIEICH.

Hemoncmpayuu.



1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHl U MPOLEAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U IH(PPOBHIM
npudopom.

Jlabopamopuwvie padbomot u onvimeol.

OnpezneneHue LEHbI 1eJIEHUS KAkl U3MEPUTEIBLHOI0 IpUoopa.

W3mepenne pacCcTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpeznenenue pa3MepoB MaJlbIX TeJl.

N3mepenne TemrepaTypbl NpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TeMIEpaTyphl.

arwdE

6. IlpoBemenue wuccineqOBaHUS O TPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBuwxxenue uactui BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YAaCTUL C TEMIEPATYPOM.
bpoynosckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTaIMyecKkux) Ted. B3auMocCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTrHbIxX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. Habmopenue nudpdys3un.

3. HaOmonenue sBieHM, 0OBSCHSIIOMMXCS MPUTSDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OTmBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI M0 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSKEHHSL.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHH. Pacy€r myTH v BpeMeHH IBUKEHUSI.

SlBenne wHepuMH. 3aKOH WHEpUMU. B3aummopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOPOCTH JBMKEHHUS Tel. Macca Kak Mepa MHEpTHOCTH Tena. IlnotHocTs BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia Kak XapakTepucTHKa B3aumojencTBus Tten. Cuma ymnpyroctw u 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMOUIIBIO TUHAMOMETpa. SIBlIeHWE TIATOTeHHs W cuja Tsoxectd. Cuiia
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoii. PaBHozaelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO JABHKEHHS Tela.

2. HW3mepeHune CKOPOCTH MPSIMOJIMHEIHOTO IBUKECHHUSI.

3. HalGnroneHue siBeHUs UHEPITUU.



4. HalOnroneHue u3MEHEHHS! CKOPOCTH TTPU B3aMMOJICHCTBHUH TElL.
5. CpaBHEHME Macc 110 B3aUMOJACHCTBUIO TEI.
6. CnoxxeHue CHJl, HaIPaBJICHHBIX IO OJTHOW TPSIMOM.
Jlabopamopuwvie padbomot u onvimeol.
1. Ompenenenrie CKOpPOCTH PAaBHOMEPHOTO ABMXXKEHMS (LIApUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPAOTO TeNA.

4. OmnbITI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTSDKCHUS (IedopMaIiui) MPYKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIMUEHUS J1aBlieHUs. J{aBieHue raza. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béMma, Temneparypsl. [lepenaua naBnenus TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapamokc. CooOmiaronuecss  cocyasl.  [mapaBiuueckue
MEXAHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ansi u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BeiTankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBhI.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mnpaBnnyeckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHON dYacTH Tena W

IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 1uiaBaHMs TeN: IUJIaBaHUE WM TOTPY)KEHHE TeJl B 3aBUCHUMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BhEMa MOTPYKEHHOU B KUIKOCTH
YacTH TeJna.

2. OmnpezneneHue BBITAIKUBAIOMIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNo, IMOTPYXEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Tela.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUICH CHIIBI, EHCTBYIOMIEH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUIKOCTH.
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5. KoHcTpympoBaHue apeoMeTpa MWJIM KOHCTPYMPOBAaHUE JIOJKHM M OIpeIeNeHHe e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

poruara. IlpumeHeHne mpaBuiia paBHOBECHS phlyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHHKH.
KIIJ mpocTbix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanandeckas OHEpIus. Kunernueckas wun IMOTCHUHAJIbHAasd JSHEPIus. HpeBpameHHe

OJHOI'0O BHJA MEXaHUYEeCKOMH OHEpPIuu B ,Z[perfI. 3akoH COXpPaHCHUA DHCPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenrie paOOTBI CHUIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUM Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HWccnemoBanue yciaoOBHIA paBHOBECHS phlyara.

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUU.

w

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O

OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHMUA

W3ydyeHne QUMK Ha YpPOBHE OCHOBHOIO 0OIEero o0pa3oBaHUs HaIlpaBI€HO Ha

JOCTMIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U TPECAMETHBIX 06p330BaTeHBHLIX PE3YIbTATOB.

B pesynprate wusydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIero 0O0pa3oBaHUS Y

oOyuatoterocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA

[l mposiBIeHHE UHTEepeca K HCTOPUM U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (hruznyeckoi
HayKH;

(] HEHHOCTHOE OTHOIIIEHHUE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX --(PU3UKOB;

2) rpaIaHCKOI0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] rOTOBHOCTb K @KTUBHOMY YYaCTHIO B 00CYKJ€HUH OOILECTBEHHO 3HAYUMBIX U 3THUYECKHX
po06JieM, CBA3aHHBIX C MIPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUN PU3UKH;

[J 0CO3HaHME BaXKHOCTU MOPAJIBHO--3TUYECKUX IIPUHLIAIIOB B IEATEIIBHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

[ BOCHIpUSITHE 3CTETUYECKUX KauyecTB (PU3MUYECKOW HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUA:

[] oco3HaHHE IEHHOCTH (pU3MUecKod HayKd Kak MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHUIIIEN COCTABIIAIONIEH KYJIbTYPBI;

(] pa3BUTHE HAYYHOH JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATENbCKON e TEIbHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS M IMOIMOHAJBHOTO 0J1ar0NOJTy M :

[] oco3HaHME IIEHHOCTH Oe3omacHoro obpasa >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI OE30MaCHOTO TIOBEACHUS HAa TpPaHCIOpPTE, Ha J0porax, ¢
JIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMALIHUX YCIOBUSX;



[ copMUpOBaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKE CBOETO MpaBa Ha ONIMOKY M TaKOTO

e MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYZ0BOIO BOCIIUTAHMSA:

e [] aKTUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30oBaTEeIbHOM
OpraHm3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOyIOUINX B TOM Yuciie U GU3NYECKUX 3HAHMUIA,

e [J MHTepec K MPaKTHYECKOMY U3YUEHUIO podeccuii, CBA3aHHBIX C (PU3HUKON;

e 7)3K0JIOrNYeCKOIro BOCIIMTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (U3MUECKUX 3HAHUM A peleHus 3aaad B oljacTu
OKpY>Karolllel cpeibl, MIAHUPOBAHUS MOCTYINKOB M OICHKHM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPYXKAIOIIeH cpeibl;

e [] oco3HaHue r100albHOI0 XapakTepa S3KOJIOIrMYECKUX Ipo0ieM U MMyTe UX peLeHUs;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIbLHOI W MPUPOIHON cpelbl:

e [] morpeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJTHEHUU UCCIECJOBAHUA U TMPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

e [] OBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeTbHOCTD;

e [] morpebHOCTh B (pOPMHpPOBAHMHM HOBBIX 3HAHUH, B TOM uucie (HOpPMyIHpPOBATH HIIEH,
MIOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e [] oco3HaHue AepUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (U3KKH;

e [] ruIaHUPOBAaHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PHU3UUECKUX 3HAHUI;

e [] cTpemJieHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M NPUPOJBI, OOLIECTBA H
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUN;

e [J] omeHKa cBOMX JEHCTBMH C Y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO CPely, BO3MOKHBIX

JI00ATBHBIX TTOCIIEICTBHA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHMsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanust y oOyuatomierocs OyayT cGhOpMHUpPOBaHbI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME T[103HAaBaTeIbHbIE YHHMBEpCAJbHbIE Yy4yeOHbIe JEHCTBHUS, KOMMYHUKAaTHBHBIE
YHHUBEpCalbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC yUECOHbIE 1EHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JJornueckne geicTBUs:

® BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHH );

® YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS TSI 0000IICHUS
Y CpaBHEHUS,

® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUMSI B pacCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOJTIOZICHUSX, OTHOCSTINXCS K (PU3UYIECKUM SIBIICHUSIM;

® BBIABIATH NMPUYHHHO--CJICICTBEHHBIC CBSI3W TPH H3YUYCHHH (PU3WYECKHX SIBIICHUU W
MPOIIECCOB, JIeNIaTh BBIBOJABI C WCIOJb30BAaHUEM JIEYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKIJIFOU€HHH, BBIJIBUTATh TUTIOTE3BI O B3AMMOCBS3SIX (PU3NUECKUX BEITUYHH;



CaMOCTOSITEIbHO ~ BBIOMPAaTh CHOCOO pemieHus y4deOHOW (U3MYECKOW  3amadu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHUs, BBHIOOpP Hambojee MOIXOAIIEr0 C
y4E€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOAWTh TIO CAMOCTOSITENIbHO COCTABIICHHOMY TIUIAHY  OMBIT, HECIOXHBIN
(bU3HYECKUI IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PHU3UIECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICTIOBAHMSI MITU KCTIICPUMEHTA;

CaMOCTOSITENIbHO  (hOpMYJIMpOBaTh OOOOIIEHUST H  BBIBOJABI 10  pe3yJbTaTaM
pOBEAEHHOTO HAOIIOAEHUS, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JAJIbHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIIONIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh Pa3UYHbIE METOJbI, UHCTPYMEHThl M 3aIpOChl MPU MOHUCKE M O0TOOpe
uH(pOpMaLIMU WIN JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIHIO PA3TUIHBIX
BUJIOB U (hOpM MpecTaBICHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (DOpPMY MNpPEACTaBICHHS WHPOPMALUU U
WJUTFOCTPUPOBATh PEIIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu, HHOU
rpaduKoil ¥ NX KOMOMHAIIUSAMHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

B XoJe OOCyXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX padboT u
MIPOEKTOB 3a7]aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBI M BBICKA3bIBATh HJIEH,
HAaIleJICHHbIE Ha pellieHUe 3a/1a4l U MoAJIepKaHre OJ1aroKenaTeIbHOCTH OOIIEeHNUS;
COITIOCTAaBJIATHE CBOH CY)KIICHI/U[ C CY)K)IGHI/ISIMI/I }IpyFI/IX yqaCTHHKOB Jauaiora,
0oOHapyXUBaTh pa3U4Ke U CXOJCTBO MO3UIHII;

BI)Ipa)KaTB CBOIO TOLIKy 3pCHI/I$I B YCTHI)IX U ITMCBMCHHBIX TEKCTaX,

nyOMMYHO  TPEJICTaBISITH  PE3yAbTaThl  BBIOJHEHHOTO  (DU3MUECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

MOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHUIYATBLHON pPabOTHI
MIPU PEIICHUN KOHKPETHON (U3UUYECKON MPOOIeMBL;

HpI/IHI/IMaTI) neiu COBMGCTHOfI JACATCIIbHOCTH, OpFaHI/ISOBBIBaTB HeﬁCTBHﬂ mo eé
JTOCTHIKEHUIO: PACHpPEeNIATh POJId, 00CYXKIIaTh MPOLECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHTas KAueCTBEHHOTO pE3yJIbTaTra IO CBOEMY
HanpaBneHmo 158 KOOp)II/IHI/IpySI CBOH HeﬁCTBHﬂ C leyrl/IMI/I YJICHaMH KOMaH/bI,
OIICHWBATh KAa4eCTBO CBOET0 BKJIaJa B OOMIMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUSIX, TPEOYIOIIMX ISl PeIICHHS
(bU3UYEeCKUX 3HAHU;



OpUEHTUPOBATHCSA B PA3IMUYHBIX MOAXOAAX MPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
MPUHSITHE PELICHUs B TPYIIE, MPUHATHE PELICHUMN IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaydl WM IUIaHa
UCCJIEIOBAHMSI C YYETOM HUMEIOUIMXCS PECypCoOB U COOCTBEHHBIX BO3MO>KHOCTEH,
apryMeHTHpPOBAaTh MIpearaéMble BApUaHThI PELLICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHHUE.

CaMOKOHTPOJIb, IMOLIUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3YJbTAaTOB JAESITEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCIIC/IOBAaHUST WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LICJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY HpU peUleHHHn (GU3UYECKUX 3aJad Wid B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 7 Kjacce ImpeIMETHbIE pe3ybTaTbl HA Oa30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

UCIIONIB30BAaTh TMOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHHS, HaOII0JCHHE,
HKCMIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, Ta3000pa3HOe), MEXAHMYECKOE
NBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIHHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYECKasi), HEBECOMOCTD,
COOOLIA0NIUECs COCYIbI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIDKEHUE, MHEPIUs, B3aHMMOJCICTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpaIleHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH H Ta3aMH, aTMOC(HEPHOE TaBJICHUE, ITIABAaHHUE Tell, IPEBPALCHNUS
MEXaHUUYECKOM HEPTUM) MO OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B
TOM uucie (pU3UYecKHe SIBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOW NPHUPOAE, NEHUCTBHE CUIBI TPEHUS B NPUPOJAE U
TEXHUKE, BIHSHUE aTMOC(EpPHOTrO JaBICHHWS Ha JKMBOH OpraHW3M, IUIaBaHHE DHIO,
pbhlYard B TeJe YelOBEKa, MPU STOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHI;

OTIHCHIBATh M3YYCHHBIC CBOMCTBA Tel M (pU3MUECKUE SBICHUS, UCTIONB3Ys (PH3NIECKUE
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCTh, CPEIHSISI
CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CWJIa TpPEHUs, NaBJICHUE
(TBEpmoOro Tena, KUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYEeCKas padora,



MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOA()(HUIMEHT TOJIE3HOTO JACHCTBUS
MEXaHU3MOB, KMHETUYECKAs] M TMOTCHIMAIbHAS 3HEPrusi), IPH OMHUCAHUM MPABUIHHO
TPAKTOBATh (PUINICCKUI CMBICI HCIIOJIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U SUHUIIBI
(GU3UYECKUX BEIWYMH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE JIAHHYIO (HU3HYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKh H3y4EHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
npaBujia CJIOXKEHUs cuil (BIOJIb OJAHOU mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJI0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpPaHCHHUS MEXAaHMYECKOM DHHEpPruu, IpPU OTOM JlaBaTh CJIOBECHYIO
(GhOpMYyIUPOBKY 3aKOHA U 3aIlIMCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;

OOBSACHATh (U3UYECKUE SBJICHHS, MPOILECChl W CBOWCTBA TN, B TOM 4YHUCIIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEpa: BBISBIATH MPUUUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHUHM, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadud B -2 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMCHIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (DU3MUYSCKUE BEIMYUHBI B (POPMYIBI U
MIPOBOJIUTh PACYEThl, HAXOJIUTH CIPABOYHBIC JAHHBIC, HEOOXOJIUMBIC IS PEUICHUs
3a[a4, OLICHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3UUECKOM BETUYMHBL;
pacmo3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPU TOMOIIN (U3HIESCKUX
METO/IOB, B OIMCAHUM UCCIEIOBAHUS BBIJACIATh MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pa3nuyaTh W HWHTEPIPETHPOBATH TMOJNYUEHHBIH pe3ynbTaT, HaXOIUTh
OIMOKH B XO/JI€ OTIBITA, JIEJIaTh BHIBOIBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten: (GOpMYyIUPOBaTh TMPOBEPSEMBIE TPEAINOIOXKEHUs, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHHUS, 3aMMUCHIBATh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPEHHIA;
IIPOBOAMTH MCCIIEOBAHHE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BETUYMHBI OT JIPYrou C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JBWIKEHUS TeJa, CHUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KadyecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHS OT TIUIOIIaan
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWHEHHUS MPYKUHBI, BHITAJKUBAIOIIEH
CHWIBI OT O0BEMa MOTPYKEHHOM 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJIYyOWHBI, HA KOTOPYIO TIOTPYXEHO TeJo,
YCJIIOBHM TIJIaBaHUSI TeJ, YCJIOBHW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIENOBaHMS, COOMpaTh YCTAHOBKY U  BBHITIOJTHSTH
U3MEpEHUs, CIeAysl MPeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTAThl MOJTYYCHHOMN
3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHJE MPEMIOKEHHBIX Tabmuil M rpaduKoB,
JienaTh BBIBOJIBI TIO PE3yiIbTaTaM MCCIICI0BAHMUS;

MPOBOANTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKUX BEIUYUH (TUIOTHOCTh BEIIECTBA
KUJKOCTM W TBEPAOro Tela, CUJIAa TPEHUS CKOJbXKEHHS, JaBJIICHUE BO3AyXa,
BBITAJIKMBAIONIAsl CWUJIa, JIEUCTBYIOIIAs Ha TMOrPYXKEHHOE B IKUAKOCTH TEJO,



KOA(PUITMEHT TMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHHU3MOB), CIENys MPEII0KCHHOU
MHCTPYKLWU: TIPU BHIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYHCIISTH 3HAYCHNE HCKOMOW BEIMYHHBI;

coOnrofaTh TMpaBuja TEXHUKM Oe30macHOCTH mpu  paboTe ¢ 1abOpPaTOpPHBIM
00opyI0BaHHEM;

yKa3bIBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HEMOJIBUKHBINA OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECCKUX SIBICHHUNA U HEOOXOIUMBIC
dbuznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsl oOecreyeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXKarolliei cpene;

OCYIIECTBIISITh OTOOp HMCTOYHHKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUHM U TyTEM CpaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIICISATh HH(OPMALINIO, KOTOPAsl SBJSETCS TPOTUBOPEUMBOMA
WJI MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIAJIeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKHhe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB WIN YYeOHBIX MCCIEIOBAHUMN, IPU STOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBHICTYIIJICHUE NPE3EHTAIUEH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
rpymIe B COOTBETCTBUH C MOCTaBIEHHBIMU 337a4yaMHy, CIEIUTh 3a BBIIOJIHEHUEM IJIaHa
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, YIUTHIBast MHEHHE OKPYKAIOIIHX.
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padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2 0 0
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/I ITO3HAHUS 1 0 1 bubmorexa LIOK
' i A https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHIE BEMecTna https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 0 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ATrperaTHbIe COCTOSIHHSI BEIIECTBA 2 0 0 htP:pSJ,I:I;I/?r:.eeKdasg).ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 0 0 nommorexa [O

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



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

bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS > 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Buast i 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 22
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 flapterne xuaKoCTH > 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
No KoJunyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
n/-n Tema ypoxa Beero Konrpoabusie  IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl
1 ®dusuka — Hayka o npupoe. SABieHus 0 0
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 0
3 du3nyecKue BEIIMYUHBI U UX U3MEPCHHE 0
4 JlaboparopHas pabota "Onpenenenue 0 1
MOKa3aHUH U3MEPUTEILHOTO Iprbopa"
5 MeTtobl HayuyHOTO NO3HaHUs. OnucaHue 0 0 bubnnorexa [HOK
(bHU3NIECKUX SIBICHHI C TIOMOIIBIO MOJIETICH https://m.edsoo.ru/ff09f72a
5| rorusmons mmoxpemos srpocic 0 o bubmoreallOK
selecTRa https://m.edsoo.ru/ff09fe0a
7 JIBMIKeHHE YacTHIl BEIIESCTBA 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
3 JlaGopaTtopHast pabota "Onpeznenenue 0 1
pa3MepoB MaibIX Ten"
9 ArperaTHbIe COCTOSHUS BEIECTBA 0 0
o | oo e et e o , mewok
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
11 Mexannueckoe npuxxenue. PaBHomepHoe u 0 0 bubnnorexa [JOK
HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
12 Cxopoctb. EquHUITEI CKOPOCTH 0 0 bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

13 Pacuer myTu u BpeMeHU IBHKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK

14 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.eds0o.ru/ff0a0c10

JlaboparopHas pabota "M3MepeHre MacChl
15 TBepaoro Tena", "M3mepenue oobema
TBEpAOro tena"
16 IInoTHoCTh BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0beMa Tesia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3agau mo teme "I1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cura Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «M3yueHue
20 3aBHCUMOCTH pacTskeHHs (1edopmarvn)
MPYKUHBI OT MPUIIOKEHHOMN CHUITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b MEXTY CHUJION TSHXKECTH M MacCoi
22 Tena. Bec Tﬂeia. Pemienune 3amau no teme bubmorexa [JOK
https://m.edsoo.ru/ff0al778
"Cuna Tsixectn"
Cuna TspKecTH Ha IPYTUX IUTaHEeTax. bubnuoreka [IOK
23
dusnuecKkue XapakTepUCTUKH TJIaHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Msmeperiite cin. JlramomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth bu6mmoreka [IOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a18cc

https://m.edsoo.ru/ff0al778

Crnoxenune JABYX CHJI, HAIIPaBJICHHBIX I10

bu6mmoreka [IOK

26 OJTHOM TIpsIMOiA. PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAsA CHT"
28 Cuita Tpenus u e€ BuIbl. TpeHue B Ipupoe bubnmoreka [JOK
Yl TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHUMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPHUKACAIOIINXCS TIOBEPXHOCTEI»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3a1a4 mo remam: «Bec Tenay,
31 «Fpa(bnqecsoe n300paskeHNe CUID) bubmorexa IOK
. ’ https://m.edsoo.ru/ff0alde0
«Cuibry, «PaBHOJEHCTBYIOMIAS CUID)
KonTposabHnas pabora o Temam:
39 «MexaHnuveckoe JBIKeHUE», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o00paxenue cuimy, «CHUIbD)
33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnmuotexa [JOK
YBEJIMUYCHUS TABJICHHSI https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a bubnmnoreka [JOK
34 .
0T 00BbEMa, TEeMIIEpaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBneHus TBEPABIMU TEIIAMH, bubnnorexka [JOK
SKHUIKOCTSIMH U Ta3aMu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0
36 JlaBlIleHME B )KUJIKOCTH U Ta3e, BBI3BAHHOE bu6mmoreka [IOK

,I[GﬁCTBHGM CHIJIBbI TSAXKECTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718

Pemienue 3anau 1o reme «JlapieHue B

bubmuorexa [JOK

37 JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmarontiecs cocy s https://m.eds00.ru/ff0a2970
39 ['uapaBnuyeckuii nmpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiiHEeBON KUIKOCTHBII
Hacoc
ATmochepa 3eMin 1 IPUIHUHBL €€ bubnnorexa [JOK
41
CYIIIECTBOBAHHMSI https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATmocdepHoe gaBieHue https://m.edsoo.ru/ff0a2b5a
43 Nzmepenne armocdeproro ganenns. OmnbIT bubnnorexa [HOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnuoteka [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmocdepHoe bubnuoreka [IOK
45
JIABJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme " AtmochepHoe
nasieHue"
efCTBUE JKUIKOCTH U ra3a Ha
47 f{lorpynceHHoeﬂB HUX TeJlo. ApXHMeI0Ba Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas pabota «Onpenenenue
48 BLITaJI;KHBI;IOHI:ﬁ CHIIBI nefiiy}omeﬁ Ha bubmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, IOTPY>KEHHOE B JKUKOCTH)
49 JlaGopatopHasi paboTa 1o Teme bub6nuorexa [IOK

((I/ICC.HGI[OBEIHI/IC 3aBUCHMMOCTH BE€Ca TCJIa B

https://m.edsoo.ru/ff0a3514
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BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb
YacTu Teja»

bubmuoreka [JOK
>0 Hlnagarine Tex 0 https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U 1
omnpezeneHue e€ rpy30n0abEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 CYyJIOB. BOSI[I}[/XOHJIaBaHI/Ie» «JlaBienue 0 bubmorexa [JOK
" https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U ra30B»
53 KonTpomnpHas padora o Teme «JlaBienue 0
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bubmuorexa [JOK
>4 Mexaniteckas pabota 0 https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
> Morzocts. Eaurmiet MomHocTH 0 https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacy€t MoIHoOCTH, 1
pa3BUBaeMoi IpH MoabEME 1O JecTHULE"
57 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue 0
CWJT Ha pblyare
Peryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGoparopHas paboTa «};/ICCJII;;())BEHI/IC 0.5 bubmorexa IOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
Pemenue 3agad mo reMe «Y CI0BUS bu6mmorexa [IOK
59 0
PaBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
60 Mexanu3Ma. Jlaboparopras pabota 0.5

«3mepenue KII/] HaKIOHHOHN TIIOCKOCTH



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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61 Pemenue 3amau mo reme "Pabora, 1 0 bubmuorexa [JOK
momHocTh, KITJI" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 0 bubmumoreka [IOK
NOTCHLUAIbHAS DHEPTHS https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEPUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUS KHHETHYECCKON U 1 1
MOTEHIIMATbHON YHEPTHH MPU CKATHIBAHUU
TeJla M0 HaKJIOHHOM MIoCcKOoCTH"
65 KonTponpsHas padora no teme «Pabora u 1 0
MOIIIHOCTb. DHEPT U
66 PesepsHblii ypok. Pabota ¢ TekcTtamu 1o 1 0 bubnnorexa [HOK
teMme "MexaHuuecKkoe JBIKeHHE" https://m.edsoo.ru/ff0adee6
PesepBHslit ypok. Pabora ¢ Tekctamu 1o
67 TeMep”Z[aBJIZII:He TBEPJBIX TEJ, )KUJIKOCTEU U 1 0 bubmorexa HOK
. ’ https://m.edsoo.ru/ffOa4ffe
ra3oB
68 PesepsHblit ypok. Pabota ¢ TekcTamu 1o 1 0
teme "Pabota. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 7 xknacc/ [epeimkua .M., UBanos A.U., AkiimoHepHOoe 00111€CTBO
«U3narensctBo «lIpocBemienue»
A.E.MapoHn, E.A.Mapown, C.B.Ilo3oiickuii "COOpHHK BOIIPOCOB U 33/1a4 K YYCOHUKY

N.M.Ileppiikuna, A.1.MBanoBa "®u3uka-7", Mocksa, "[Ipocsemenue”, 2023

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL

A.E.Mapon, E.A.Mapon "lunaktudeckue marepuaisl K yaeOnuky V.M.Ilepeimknna,
A.N.NBanosa "®usuka-7. bazossiit ypoBens'", Mocksa, "lIpocsemenne", 2023;
A.E.Mapon, E.A.Mapon "CaMocTosiTeTbHbIE B KOHTPOJIbHBIE pa0OTHI K y4eOHUKY

N.M.Ilepoiikuna, A.M.MBanoBa "®dusuka-7. ba3oBsliif ypoBeHb".
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