duszuka

DdenepanbHas pabodas mporpaMma o yaeoHomy npeamery «Dusnka (6a30BbIii YPOBEHB).

®denepanbHas pabodas mporpamMma 1o ydeOHomMy mpeamery «®Dusuka» (0a30BBI ypPOBEHB)
BKJIIOUAET TOSCHUTEIbHYIO 3alHCKy, COAepkKaHHe OOy4YeHHs, IUIaHUPYEMBbIE pPe3yJIbTaThl
OCBOEHUS ITPOrPaMMBI 110 (PU3HKE.

[TosicuutenbHas 3amUCKa.

[Iporpamma mo ¢Qu3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
NOJIOKEHUH © TpeOoBaHMI K pe3yabTaraM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takxe ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMIUHU MpernojaBaHusi y4eOHOTro
npenmera «Ou3nKa.

Copepxanue mporpaMmbl 1o (u3MKe HampaBlieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOLINXCS M OPTaHU3AIUI0 M3YYEeHUsT (PU3UKU HA JEATEIbHOCTHOI ocHOBe. B
nporpaMMe 1o (PU3MKE YYMUTBHIBAIOTCS BO3MOXHOCTH YYEOHOTO TIpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO Kk nuaHUpPyeMbIM JUYHOCTHBIM U METalPEIMETHBIM pe3yJibTaTaM
oOydYeHHUs, a TaKXKe MEXKIIPEJAMETHbIE CBSI3U ECTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o (¢u3MKe yCTaHABIMBAEeT paclpelesieHue yuyeOHOro Marepuana Mo TojaaM
oOyueHust (o KJjaccam), NpeAjsaraeT MPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Ppa3BUTHS TPEAMETHOTO COJCpKAaHUS M YUETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[IporpamMma no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHHUS METOJWYECKOM MOMOIIM YYMUTETIO B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY MpeIMETY.

@dusnka SBISAETCS CHCTEMOOOPa3yIOUIMM JUIsl €CTeCTBEHHO-HAy4YHBIX YYEOHBIX IpPEIMETOB,
MOCKOJIbKY (PM3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOBHU SIBICHUH, M3ydaeMbIX XUMHEH,
Ouonorueil, actpoHoMueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MpeloCcTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa U3 TIaBHBIX 3a]a4 (PU3UYECKOr0 00pa3oBaHMs B CTPYKType 0011ero oopa3oBaHus COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.
N3yuenne ¢u3uku Ha yrIyOJEHHOM YpPOBHE IMPENINOJaracT OBJaJeHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTB:!

Hay4YHO OOBSCHSTH SIBJICHUS,
OILICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHMUS;

HHTCPINPETUPOBATE MOAHHBIC W HCIOJbB30BATH HAYYHBIC JIOKA3aTCIbCTBA MJIA IMOJTYYCHHA



BBIBOJIOBY.
Llenu uzyueHust GU3UKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OINpPEIEIIEHbl B KOHIETIIUN
npernojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
denepannu, peaTu3yrouX OCHOBHbBIE 0011e00pa30BaTEIbHbBIE TPOTPAMMBI.
Lenu n3yyenus pu3nKu:

IpUOOpeTeHNe HHTEpeca U CTPEMIIEHUS 00YYaroIUXCs K HAyYHOMY U3Y4YEHUIO IPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOA€ TO3HaHuS u  (OPMHPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHpoBaHUE MPEICTABICHUNA O posid (PU3MKU Ul Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHaIbHOM
JESITEIbHOCTH, CBSI3aHHOM C (U3MKOM, MNOJArOTOBKAa K JajbHEilleMy OOyYeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTmkeHne S3TUX IeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIETO
0o0pa3oBaHus 00ecIeurnBaeTCs PelICHUEM CIISAYIOLINX 3a/1a4:

pUoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHHUH BEIECTBA, O MEXAHUYECKHX, TEIIOBbIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

pUOOpeTeHne yYMEHUN ONMCHIBAaTh UM OOBSICHATH  (PU3UYECKHE  SIBICHUS C
MCIIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB pELIeHMs] TMPOCTEHIINX pacu€THBIX 3a7ad C UCIOJIb30BaHUEM
bu3nUecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOI01aTh IPUPOAHbIE SIBICHUS U BBIIOIHATH OMBITHI, JJAOOPATOPHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCTIOJIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

OCBOGHHME MNpPHUEMOB paboThl ¢ HHPopManuend (GU3NUECKOro COJepKaHUs, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OLIEHUBaHUE
uH(pOopMaLnu;

3HAKOMCTBO cO chepaMu mpoecCHOHATTEHON ACSITEIHHOCTH, CBA3aHHBIMU ¢ (DU3UKOU, 1
COBPEMEHHBIMU TE€XHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHUIX (PU3UUECKON HAYKH.
OOmiee 4uCIIO 4acoB, PEKOMEHJIOBAHHBIX Ul M3y4yeHUs (u3MKM Ha 6a30BOM ypoBHe, —238
gyacoB: B 7 kjacce — 68 vyacoB (2 Jaca B Helero), B 8 kiacce — 68 yacoB (2 yaca B Helemo), B 9
kiacce — 102 yaca (3 yaca B Henenio).
[Ipennaraemselii B mporpamme no (u3MKe MepeueHb J1abopaTOpHBIX padOT U OMBITOB SIBJIAETCS

PEKOMEHIaTeNIbHBIM, YUUTENb JeJlaeT BHIOOp MPH MPOBEACHUN Ja00paTOPHBIX paboT U OIBITOB C



y4€TOM MHAUBUIYAIBHBIX 0COOEHHOCTEH 00Y4arOLMXCsl, CIIUCKA SKCIICPUMEHTAIbHBIX 3aJaHHH,
Ipe/IaraéMblX B paMKaX OCHOBHOT'O I'OCYJapCTBEHHOI0 3K3aMeHa MO0 (H3HKE.

Conep:xanue o0y4enusi B 7 Kjiacce.

7 Kk1ace

Paznen 1. ®u3uka u eé poJib B NO3HAHHU OKPY’KAIOLIEro MUPa

®dusnka — Hayka o npupoje. SABnenHus npuponasl. GU3NUECKUE SIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuMHbL. M3mepenue Qusnueckux BeauuuH. Duznueckue MNpUOOPBHIL.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka n apyrue ecrecTBeHHbIE HAyKH M3y4aroT NpHpony. EcrecTBeHHO-Hay4HBbIH
METOJ TMO3HAaHMA: HaAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKCHHE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
(bU3nUeCKUX SBJICHUN C ITOMOLIbIO MOJIEIEH.

Jlemoncmpayuu

1. MexaHu4eckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usnueckue MpuOOPHI U TPOILEAypa MPSAMBIX M3MEPEHHN aHAJIOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopmvie pabomul u onvimol

1. Omnpenenenue LeHbl AeICHUS HIKAJIbl H3MEPUTEIBHOTO MpUOOpa.

2. V3mepeHne pacCcTOSHUH.

3. M3mepenue 00bEéMa )KUIKOCTH U TBEPAOTO TEa.

4. OnpeneneHue pa3MepoB MajbIX TeJl.

5. M3mepenue TtemmepaTypsl MHpU IOMOIIM KHJIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIepaTyphI.

6. IlpoBeneHune ucciaenoBaHUs IO MPOBEPKE TUIOTE3bl: AAJBHOCTb MOJETA ILAPUKA,
MYILEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nean 2. [lepBonavaibHble CBeleHUs 0 CTPOEHMHU BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHL, 10Ka3bIBAIOLINE
JTUCKPETHOE CTPOCHME BeliecTBa. J[BrkeHue dactuil BemiecTBa. CBsi3b CKOPOCTH JABUKEHUS
yacTull ¢ TemmepaTypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumopeiicTBue uacTHIL
BEIIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHW M  TBEPABIX
(KpuCTaITMYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbix
COCTOSTHUSIX U UX aTOMHO-MOJEKYISpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Llemoncmpayuu

1. Habmoienue OpoyHOBCKOTO IBUKEHHUSI.

2. Habmonenue nuddysun.

3. HaGnronenue siBneHnid, 0OBSICHIIOMUXCS TPUTSDKEHUEM HITA OTTATKUBAHUEM YaCTHIT
BEIECTBA.

Jlabopamopmvie pabomvl u onvimol

1. Ouenka auamerpa aToma METOAOM PsIIOB (¢ UcIoyib3oBaHueM (oTorpaduii).

2. OnbITHI IO HAOJIO/IEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHUSI.

Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl

Mexanudeckoe ABWKeHHE. PaBHOMepHOe UM HepaBHOMEpHOE JBIKEeHHE. CKOpPOCTh.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SlBnenve wHepruu. 3aKOH WHEPHUH. B3ammonelcTBHE Tel Kak MPUYMHA H3MEHEHHS



CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BElIeCTBaA.

Cwia kak xapakTepuCTHKa B3aumojeiictBus Tten. Cuna ynpyroctd u 3akoH ['yka.
H3mepenune cuiibl ¢ MOMOIIBIO JHWHAMOMETpa. SIBleHHEe TATOTeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusna TpeHus. TpeHre CKOJbKEHHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jlemoncmpayuu

1. HaGmronenrne MeXaHU4YeCcKOTo JBMKEHHUS Tea.

2. 3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HabnroneHue siBIEeHUS UHEPLIUU.

4. HaGnroieHre n3BMEHEHHUs1 CKOPOCTH MPU B3aUMOACHCTBUU TEl.

5. CpaBHeHHUE MacC MO B3aUMOJICHCTBUIO TEJL.

6. Clo)xeHue CuJl, HallpaBJICHHBIX 110 OAHON PSMOM.

Jlabopamopnvie pabomul u onvimoi

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JABMKEHHUs (IIapuKa B KUAKOCTH, MOJEIU
IIEKTPUICCKOTO aBTOMOOWJIS | T. T1.).

2. OmpeneneHue cpeiHed CKOPOCTH CKOJIbKEHHUS Opycka WM HIapuKa MO0 HAKJIOHHOM
IJIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (AedopMannu) MPY>KUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHHS CKOJBKEHUS OT CHJIBI
JABJICHUSI U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB

Hasnenue. CiocoObl yMEHBIIICHUS U yBeJIMUeHUs JaBiieHus. [{aBnenue raza. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus: TBEPABIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH I[lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe AaBieHue. [IpHUMHBI CYIIIECTBOBaHMS BO3TYLTHOU
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOTPY:KEHHOE B HUX TeNo. BriTankuBaromas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Llemoncmpayuu

1. 3aBUCUMOCTD JaBJIEHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenava aBieHUs! )KUJKOCTBIO U Ta30M.

3. Coo0mIaronifecs: COCyIbl.

4. I'mapaBiardeckuit mpecc.

5. [IposiBnenue necTBust aTMOCHEPHOTO TaBJICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT O0BEMa MOTPYKEHHON YacTH Tena H
MJIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BHITECHEHHOM KUJKOCTH.

8. YcnoBue TUTaBaHWS TeJN: IUIaBaHWE WM TIOTPY)KCHHE Tel B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopmvie pabomvl u onvimol

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOTPYKEHHOM B JKUIKOCTH YACTH
Tena.

2. OnpeneneHune BHITAIKUBAIOIIEH CUJTBI, IEHCTBYIONIEH Ha TEJI0, MOTPYKEHHOE B



YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKHUBAIOIIEH CHIIBI, TEUCTBYIONIEH Ha TEJIO B )KUAKOCTH,
OT MaccChl Tena.

4. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOIICH CUJIBI, IEHCTBYIOIIEH Ha
TEJO B )KHUJIKOCTH, OT 00hEMA MOTPYKEHHOU B HKUJAKOCTh YaCTH TEJIA U OT TUIOTHOCTHU KHUJIKOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

Mexannueckast pabora. MourHoctb. IIpocThie MexaHU3MBbI: pblyar, 0J0K, HaKJIOHHAS
IIJIOCKOCTb.

[IpaBuiio paBHOBecus peiuara. [IpumeHeHHe mpaBuia paBHOBECUS phlyara K OJIOKY.
«3onortoe mpaBmwioy mexaHuku. KITJ nmpocteix mexanu3moB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas u noreHuuanbHas saeprus. [Ipespaiienue oqHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Jlemoncmpayuu

1. [IpuMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopmvie pabomul u onvimol

1. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Tella o
TOPU30HTAIILHON ITOBEPXHOCTH.

2. UccnenoBanue ycioBUl paBHOBECHUS phluara.

3. Usmepenne KII/] HakTOHHO# MIIOCKOCTH.

4. N3ydeHue 3aKkOHa COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Ilnanupyemsblie pe3yibTarTbl 0CBOeHUS (Ppu3uku (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOIO
001ero oopazoBaHus.

N3yuenune ydye6HOro mpeamera «®dusnka» Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHUs
JOJDKHO — oOecrieuMBaTh  JOCTHIXKEHHE  CIEAYIOIIUX JIMYHOCTHBIX, METANpeAMETHBIX U
NPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.

JIuunocmnuie pesynomamaot

Ilampuomuueckoe socnumanue:

- IPOSIBJIEHNE UHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pu3nyecKkoit
HayKH;

- LIEHHOCTHOE OTHOILIEHUE K JIOCTH>KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPABCMBEHHOE 80CNUMAHUE:.

- TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKJI€HUU OOLECTBEHHO3HAUUMbIX M ATHYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUHN PU3HKHY;

- OCO3HaHHME BAKHOCTHU MOPATbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

dcmemuyeckoe 60cnumanue.

- BOCHPUSITUE ICTETUYECKUX KauecTB (PM3MUECKON HAyKU: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Llennocmu nayuno2o no3HaHusi.

- OCO3HaHHUE IIEHHOCTHU (PpU3MUYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOT U, BaKHEHNIIIEH COCTABIIAIOLIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH.

Dopmuposanue Kyibmypbl 300p06bs U IMOYUOHATLHO20 O1A2ONONYUU.

- OCO3HaHUE LEHHOCTH Oe30macHoro odpasza *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPpaBHJI 0€30I1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POTax, ¢ JIEKTPUUECKUM
U TETUIOBBIM 000PYZ0BaHUEM B JOMAIIHUX YCIOBUSIX;

- c(OPMHUPOBAHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOro
JKe MpaBa y Jpyroro 4eaoBeKa.

Tpyoosoe 6éocnumanue:



- aKTUBHOE y4yacTHE B PELICHHWU MPAKTUYECKUX 3a]ad (B paMKax CeMbH, LIKOJbI, FOpPOa,
Kpas) TEXHOJOIMYECKOM M COLMAJIbHOM HaNpaBIEHHOCTH, TpeOYIOIMX B TOM 4YHCIE U
bu3nUecKux 3HAHUH;

- HHTEpEeC K MIPAKTUYECKOMY U3YUEHUI0 Npodeccuil, CBA3aHHBIX ¢ (PU3MKOM.

IKon02uyeckoe gocnumanue:

- OpHMEHTAalMs Ha IpUMEHEHHE (QU3UYECKUX 3HAHMM A pelleHus 3ajad B o0jacTu
OKpY’Kalollel cpeibl, TUIAHUPOBAHMS MOCTYIKOB M OIIEHKH MX BO3MOXHBIX TOCIEICTBHUA IS
OKpY’Karollel cpesbl;

- 0CO3HaHHE TTT00ANBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IyTe UX PeIICHHS.

Aoanmayus ob6yyaiowje2ocs K USMEHAIOUWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOU CPeObL.

- MOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCICAOBAHUA M TPOEKTOB
(bu3n4ecKoil HaPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

- IOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IS TeIbHOCTB;

- MOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4YHCiIE (POPMYIMPOBATH WUIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

- 0CO3HaHME Je(PUUUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTU (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpeMJICHME aHaJIM3UpOBaTh M BBIABIATH B3aMMOCBS3M HPUPOAbBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C HCIIOJIBb30BaHUEM (PU3NIECKUX 3HAHUM;

- OLICHKa CBOMX JEHCTBHH € yu€TOM BIMSIHMS Ha OKPYKAIOUIYIO Cpely, BO3MOKHBIX
rJ100aJTBHBIX TIOCIIEICTBHHA.

Memanpeomemmnuie pyzenvmamot

Yuueepcanvnvie nosnasamenvhbvie oeticmeus

basosvie nocuueckue oeticmeusi:

- BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA O0OBEKTOB (SIBIICHHH);

- YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHUS Ul 0000IEHHs U
CpaBHEHHS;

- BBIBJIATH 3aKOHOMEPHOCTH W HPOTHBOPEUMs B paccMaTpUBaeMbIX (PakTax, JTaHHBIX U
HaOJFIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

- BBUIBJIATH NPUYMHHO-CJIEJICTBEHHBIE CBSA3M IpPH H3Y4YEHUU (PHU3UUECKUX SBICHUH U
IIPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTHBHBIX U HHIYKTUBHBIX YMO3AKITIOUSHHIH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

- CaMOCTOSITEIbHO BBHIOMpATh CIOCOO pelieHus yueOHOW (pu3nueckoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Haubosee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIIEHHBIX KPUTEPHUEB).

basosvie uccnedosamenvckue oeticmeus:

- UCTIOJIH30BAThH BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

- MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN (PU3NUECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

- OLIEHMBaTh Ha MPUMEHMMOCTb M JOCTOBEPHOCTh MH(OPMALUIO, MOJYYEHHYIO B XOj€
MCCJIETOBaHMSI UJTU SKCIIEPUMEHTA;

- CaMOCTOSTENbHO (POPMYIHUPOBATH 00OOIIEHNUS U BBIBOABI MO Pe3yibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEIOBAHNUS;

- IIPOTHO3UPOBATh BO3MOXKHOE JajlbHENIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paboma c ungpopmayueii:

- TPUMEHSTHh PAa3IUYHBIE METOIbI, MHCTPYMEHTHI W 3alpochl MpPH TIOUCKE W OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MpPeI0KeHHON ydeOHOU (pu3ndecKoil 3a1auu;

- aHAJIM3HWPOBATh, CHCTEMATH3MPOBATH W HWHTEPIPETHPOBATH MHPOPMALUIO PA3TUIHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMYy NpeACTaBiIeHHUs HHGPOpMaLUU H
WITIOCTPUPOBATh pelllaeMble 33]]a4l HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u



X KOMOMHAIUSMH.

Yuueepcanvuvie kommynukamuseHwle oeticmaus

Obuwenue:.

- B Xole oOcyXIeHus y4eOHOro marepuaia, pe3yibTaToB JIaDOpaTOpPHBIX paboT H
MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh HJICH,
HAaIleJICHHbIE Ha PelleHUe 3a/1a4H U MoJIepKaHre OJ1aroxKenaTeIbHOCTH O0IIEeHNUS;

- COIOCTABIIATH CBOM CYXACHHS C CYXICHUSMU JIPYIHMX YYaCTHHKOB JHMAJora,
00HapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIIHII;

- BBIPQXKaTh CBOKO TOYKY 3PCHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

- myOJIMYHO TPEACTaBIATh  Pe3yJdbTaThl  BBIIOJHEHHOTO  (PU3UYECKOrO  OMBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Cosmecmuas OessmenbHOCHb (COMPYOHUYECMBO):

- IOHAMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMAH/JIHON M WHAMBUIYAJILHON pabOThI IpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIIEMBbI;

- NOPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH, OpPraHU30BbIBATH JACHCTBHS IO €€
JOCTHKEHUIO: PacIpeleNsiTh PO, 00CYKIaTh MPOLECCHl U PE3YJIbTAaThl COBMECTHOH paboThI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

- BBINOJHATH CBOIO YacTh pabOThI, JOCTUTas KAaueCTBEHHOTO pe3ysbTaTra IO CBOEMY
HAIPABIICHUIO U KOOPAHMHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

- OLICHMBATh KaYeCTBO CBOETO BKJIa/a B OOIIMI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITENHEHO
c(OpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

Yuusepcanvuvie pecynsimuenvie oeticmaus

Camoopeanuzayus.

- BBISBJIATH MPOOJEMBI B KHU3HEHHBIX U YUYEOHBIX CUTYalUsX, TPEOYIOIUX Ji PEIICHUS
bu3nyeCKuX 3HAHMIA;

- OpPUEHTHPOBATHCS B PANIMYHBIX MOAXOAAX MPHUHATHS pelleHuil (MHAMBUAYaJIbHOE,
IPUHSITHE PELLICHUS B TPYIIE, IPUHATHE PELICHUHN IPYIIION);

- CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelIeHus (U3MUECKON 3aladll Wik IJIaHa
UCCICOBAaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeajaraeMble BApUAHTHI PELICHU;

- IefaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pegrexcus):

- TaBaTh aJICKBAaTHYIO OIICHKY CUTYaIllU! U TIpeJyIaraTh IiaH ¢ N3MCHCHHS,

- OOBSICHATH MPUYHMHBI JOCTH)KEHUS (HEAOCTHKEHUS) PEe3yabTaTOB JIEATEIHbHOCTH, AaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

- BHOCHTHh KOPPEKTUBHI B JAESATEIHHOCTH (B TOM YHCIE B XOJ BBHIOJHEHUS (PU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOSKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MCHHBIIUXCS CHUTYaIWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

- OIIEHUBATh COOTBETCTBUE PE3yibTaTa IEJIU U YCIOBUSIM.

OMOYUOHAILHBIU UHMENNEKN.

- CTaBUTH CeOs1 Ha MECTO APYroro 4elioBeKa B XOJIe CIopa WX JUCKYCCHH Ha HAYIHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ipunsamue cebs u opyeux:.

- IPU3HABATh CBOE MPABO Ha OMIMOKY MPH perieHn: (PU3NUecKHX 3a7a4d Win JPyroro.

IIpeameTHble pe3yabTaThl HAa 0a30BOM YPOBHe JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y



00yJaronuxcst yMeHHI:

Ilpeomemmnwie pesynomamaol

7 knacc

[IpenmerHbie pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y
0o0yyaromuxcs: yMeHHi:

- UCIIOJIb30BAaTh MOHATHUA: (U3MUECKHMEe U XUMHUYECKHe sBJICHUs; HaOI0aeHue,
9KCIIEPUMEHT, MOJIeIIb, TUIIOTE3a; SAMHUIIBI (PU3UYECKUX BEIIUYUH; aTOM, MOJIEKYJIa, arperaTHble
cocTOSHUSL  BelecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE); MEXaHWYECKOe JIBH)KEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOACWUCTBYIOIIAs CHJI,
nedopmarus (ynpyrasi, IacTHUECKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

- pasnuyath sBieHUs (Auddys3us; TEIIoBoe IBHKEHHE YACTHIl BEIIECTBA; PABHOMEPHOE
JBUKEHME; HEPAaBHOMEPHOE IBMIKEHME;, MHEPIMs; B3aUMOJEHUCTBUE TEIN; PABHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OChbIO BpAlllEHHUs; Mepeaayda JaBiIeHUs] TBEPIbIMHU TeJaMU, )XKUIKOCTAMU U
razamu; arMocepHOe JaBJICHHE; TIJIaBaHWE TeN; MPEBpPALICHUS MEXaHUYECKON HHEPrHH)
[0 OIHMCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX TaHHOE
buznyecKoe sBICHUE;

- pacmo3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3MUYECKUX SIBICHUN B OKPYXAIOUIEM MHpE, B
TOM 4uclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: PUMEPHI IBUKCHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXMBOW NpUpOJE; ACUCTBUE CWJIBI TPEHUS B NPUPOJE M TEXHHUKE; BIHSIHUE
aTMOC(EepHOTO JABJICHUS HA XMBOW OPraHM3M; IUIaBaHHE PBIO; PhIYAard B Telie YeJIOBEKa; MpHU
9TOM MEpPEeBOJUTh IMPAKTUYECKYIO0 3ajayy B  y4yeOHYIO, BBIIEIATh  CYIIECTBEHHbIE
CBOICTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

- ONHCHIBATh M3YyUEHHBIE CBOICTBa Tel U (U3MUYECKUE SIBICHUS, UCHOJIb3Yys (pU3mdeckue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHla TPeHMs, AaBlieHHe (TBEPAOro Teia, KHUJIKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIa, MEXaHUYeCcKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIMEHT MOJE3HOT0 JECUCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIMalbHAs SHEprus);
IpU ONHMCAHMM MPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIHOJb3YEMBIX BEJIMYUH, HX
0003Ha4YeHHs] U €IUHUIBl (PU3UUECKUX BEJIMYHMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(¢u3NYECKyI0 BEIMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKH M3y4YEHHBIX 3aBHCHUMOCTEH
(bu3UUeCKUX BEIHYMH;

- XapaKTepu30BaTh CBOWCTBA Tell, (pU3HUECKUe SBICHUS U MPOLECCHI, UCIIONIb3YS MpaBHiIa
CJIO’KEHUS CHJI (BAOJb OAHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpruM; TMpU OBTOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alHUCBIBaTh €ro
MaTeMaTUYeCKOE BhIpAKEHUE; —OOBICHATH (DU3MUECKUE SIBICHUS, MPOLECCHl U CBOMCTBA Tell,
B TOM 4YHCIIE M B KOHTEKCT€ CHUTYyallUd MPaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BbBISBIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHUE U3 1-2 TOrMYecKuX 11aroB ¢ onopoi Ha 1-
2 U3y4EHHBIX CBOICTBA (U3NYECKUX SIBIICHHUH, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

- pematb pacuéTHble 3agauyd B 1-2 nefcTBHSA, MCHONB3Ys 3aKOHBI W (POPMYIIBL,
CBsI3bIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HAXOJHTh CIIPAaBOYHbIE JaHHBIE, HEOOXOJUMbIE JJIs PEIIEHUs 3a]a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTYYCHHOW (PU3MUECKON BETUYUHBI;

- pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NUECKHX METO/I0B;
B OINMCAaHUU HCCIIEOBaHUS BBIIEIATH MPOBEPSEMOE MPEANoIoKeHNne (TUIOTEe3y), pa3iudyaTh U



MHTEPIPETUPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OMbITA, A€]aTh BBIBOJbI
II0 €ro pe3yJbTaTaMm;

- IPOBOJIUTH OIBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUU WINM (U3NYECKUX CBOWCTB
Tes: (opMyTUpOBaTh MPOBEPSIEMbIE MPEAIONIOKEHHS, COOUPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

- BBINOJIHATh IPSMbIE U3MEPEHUs PACCTOSHUSA, BPEMEHH, MAacchl Tejla, 00bEéMa, CHUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB; 3aUCHIBATH IIOKA3AHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEUIHOCTH U3MEPEHUN;

- IPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYroi
C HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JBMKYILErocs Tela
OT BPEMEHHU JIBUKCHUS TeJla; CUJIBI TPEHHS CKOJIBKECHHUS OT CHJIBI JaBJICHHsI, KauecTBa 00pabOTKU
MIOBEPXHOCTEN TE€l1 M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOLIAJN COIPUKOCHOBEHUS TEN; CHJIbI
YIPYTrOCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTpYKEHHON yacTu
TeJa U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€la, OT IIIyOWHBI, Ha
KOTOPYIO IOTPYXKEHO TeJIO; YCJIOBUH IIaBaHMs Tell, YCIOBUH paBHOBECUs pblyara U OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IIIaHy, (UKCHpOBaTh pe3ysbTaThl MOJYYEHHOM
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, NIeNaTh
BBIBO/JIbI 110 p€3YJIbTaTaM MCCIIEJOBAHMUSI,

- IPOBOJIUTh KOCBEHHBIE H3MEpPEeHHsS (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPJOrO Teja; CUJla TPEHUS CKOJIbKEHUS; JAaBJICHUE BO3/lyXa; BbITAJIKUBAIOIIAs
cuiia, NeHCTBYIOIAs Ha MOTPYXEHHOE B JKUAKOCTh TEO; KO3(PPULUUEHT MOJE3HOro ACUCTBUSL
IPOCTBIX MEXAaHU3MOB), CIEIys IMPEIOKEHHOW HHCTPYKLIMU: NPH BBINIOJHEHUU H3MEPEHUi
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAaUEHUE HCKOMOM BEJIMUHHBI;

- coOmolaTh  MpaBWJIa TEXHUKUM O€30MacHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

- YyKa3bIBaTh MPUHIUINBI JAEWCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOIIAIOUINECS] COCyAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

- XapaKTepu30BaTh NPUHIIMUIIBI IEUCTBUS U3YUEHHBIX PUOOPOB U TEXHUYECKUX YCTPOICTB
C OmOpoHM Ha HX ONHUCaHusA (B TOM YHCIE: NOMUIMIIHUKHM, YCTPOMCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HAcoc, apeoMeTp), UCHONb3ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHUH M HeoO0XoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- IPUBOJUTh TMpHUMEpPhl / HAXOAMTh MHPOPMALMIO O MpPUMEPAX MPAKTHUYECKOTIO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWHM B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu obOpamieHuu ¢ OpuOoOpaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10pOBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KalOIEel cpeie;

- OCYILECTBJISATh OTOOP MCTOYHHKOB MH(OpMAIMM B ceTH MHTEpHET B COOTBETCTBUH C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOUIMXCA 3HAHWMM M IYyTEM CpaBHEHHUS
Pa3IMYHBIX HMCTOYHHUKOB BBIACNATH HMH(OPMAIHIO, KOTOpas SBISETCS MPOTHUBOPEUMBON WU
MOXET OBITh HEJJOCTOBEPHOM;

- HCIIOJIb30BaTh TPU BBINOJHEHUH Y4E€OHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATYPY
bu3znyecKkoro cojaep:KaHus, CIpPaBOYHBbIE MaTepHalbl, pecypchl cetu HHTepHeT; Bianerh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM U3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;



- cO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUChbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE 2-3
NCTOYHHUKOB I/IH(i)OpMaI_[I/II/I (I)I/I3I/I‘-I€CKOFO COI[ep)KaHI/IH, B TOM 4YUCIIC HYGJII/I‘IHO JcJ1aTb KpaTKI/IC
COOOINEHUsSI O pe3yNibTaTaX MPOCKTOB WM YYEOHBIX HCCIICOBAHMI, MPU 3TOM TPAMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBHICTYIUICHUE
MPE3EHTALUEM;

- IPY BBINTOJHEHUU YYEOHBIX MPOCKTOB W HCCIEAOBAHUN pacHpeneisTh O0sS3aHHOCTH B
rpyIIe B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJadyaMH, CJICAWTh 3a BBHINIOJHCHHEM ILJIaHA
JIEHCTBHM, aJleKBATHO OIEHWBATh COOCTBEHHBIH BKJIAJl B JIEATEIHLHOCTH TPYIIbBI; BHICTPAHUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasE MHCHUE OKPYKAIOIIUX.
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https://resh.edu.ru/subject/lesson/2603/start/

BrisBiieHue pa3nuuuii MEXAY GU3MUSCKUMH U XUMHUECKUMH
npeBpaiieHusMy. Pacro3HaBanue u Kiaaccupukaims GU3ndecKux
SIBIIGHUN: MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUYECKIX, MAaTHUTHBIX
1 cBeTOBBIX. HaOmroneHue u onmcanne pU3HIecKux sSBICHUI.

dusnueckue
BEJINYUHBI

Nel

https://resh.edu.ru/subject/lesson/2602/start/

OmnpezeneHne NEeHb! JeTISHHS Kbl H3MEPUTEIEHOT0 IpHOopa.
M3MepeHne THHEHHBIX Pa3MepoB Tl U POMEKYTKOB BPEMEHH C
y4éToM morperHocteil. ismepenue 00bEMa )KUIKOCTH H TBEPIAOTO
Tena. Mi3MepeHue TemMiepatypbl IpH TOMOLIH JKHIKOCTHOTO
TEepMOMETpPa M JaTYHKA TeMIIepaTyphl. BBINOJIHEHNE TBOPYECKHX
3aJIaHMIl 110 MOUCKY CIIOCOOOB H3MEPEHHS HEKOTOPBIX (PH3UIECKHX
XapaKTepUCTUK, HATIPUMEpP Pa3MepoB MaJbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YAAJIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
POMEXYTKOB BpeMeHH. O0CyKaeHHe NpeiaraeMpiX croco0oB.

EcrecTtBenHo-
Hay4YHbII METOJ
MMO3HAHHUS

BI)I}IBI/I)KCHI/IC TUIIOTEC3, O6'I)$[CH)HOIIII/IX IIPOCTHIC ABJICHUA,
HalIpuMeEp: No4YEMY OCTaHABJIMBACTCA ABMIKYUICCC 11O
TOPU30HTAILHOM IIOBEPXHOCTHU TEJIO; IOYEMY B KAPKYIO IIOTOAY B
CBETJION OJleXk /e IpoXJIafHel, yeM B TEMHOM. [Ipennokenue
croco6oB npoBepku rumnores. [IpoBenenue ucciea0BaHus 110
MPOBEPKE KaKOW-IMOO0 THIOTE3bl, HAIIPUMeEp: NalbHOCTh ITONETa
IapHKa, MYIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIIe, 4eM OoIblie
BbIcOTa ITycka. [TocTpoenne npocTelmmx Moaeneit Gu3nuecKkux
SIBJICHUH (B BU/I€ PUCYHKOB MJIM CXEM), HAaIlpUMep HaJCHUE
TpeIMETa; MPSIMOJIMHEIHOE PacIpOCTpaHEHHE CBETA.

IlepBoHaYaJbHBIE CBEAEHUA 0 CTPOEHUH BenlecTBa (5 4)

Crpoenue
BellecTBa

Ne2

https://resh.edu.ru/subject/lesson/1533/start/

Habnroxenue n HHTEpIpPETAIINS ONBITOB, CBUIETEIBCTBYIOLINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: OIBITHI

C PaCTBOPEHHEM Pa3INYHBIX BellecTB B Boze. O1ieHKa pa3sMepoB
ATOMOB M MOJIEKYJI C HCIIONB30BaHNEM (QoTorpaduil, MOTyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockore. OnpeaeneHie pa3smMepoB
MAaJIBbIX TeJl.

JBuxeHue
Y B3aUMOJICHCTBUE
YaCTHII BEIIECTBA

https://resh.edu.ru/subject/lesson/1534/start/

HaGmonenue u o0bsicHeHnEe OPOYHOBCKOTO JBMKCHUS U SIBIICHUS
muddysun. [IpoBenenne n 00bsICHEHHE ONBITOB 110 HAOIIOICHUIO
TEIJIOBOTO paciupenus ra3os. [IpoBenenue n oObsicHEHNHE
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OTIBITOB 110 OOHAPYKEHUIO CHJI MOJIEKYISIPHOTO PUTSDKEHIS U
OTTAJIKWBAHUS.

ArperatHbie
COCTOSTHUS
BelIeCTBa

https://resh.edu.ru/subject/lesson/1532/start/

Omnmcanue (C UCMOIB30BAHNAEM IIPOCTHIX MOJIENEi) OCHOBHBIX
pa3auyuui B CTPOCHUM ra30B, )KUIKOCTEH U TBEPIBIX TEIL.
OOBsCHEHHE MaJION C)KUMAEMOCTH SKUIKOCTEH U TBEPABIX Ted,
Ooxpmoit cxuMaeMocTd Ta3oB. OObACHEHHE COXpAaHESHUS (POPMBI
TBEPABIX TN ¥ TEKY4eCTH XuakocTu. [IpoBeneHune oneIToB,
JIOKa3bIBAIOIINX, YTO B TBEPOM COCTOSIHUH BOJIBI YACTHUIIBI
HaxXOZSATCs B CPEIHEM JAajblie APYT OT apyra (IJI0THOCTh
MEHBIIIE), YeM B )KUAKOM. Y CTAHOBJICHUE B3aUMOCBSI3H MEXIY
OCO6CHHOCTHMI/I arperaTHbIx COCTOSTHUH BOJIbI U CYIIECTBOBAHHUEM
BOJHBIX OPraHU3MOB.

JBu:keHue u B3aumoneiicreue tea (21

4)

Mexannueckoe
JBIDKEHUE

Nel

https://resh.edu.ru/subject/lesson/1488/start/

https://resh.edu.ru/subject/lesson/1525/start/

HccnenoBanne paBHOMEPHOTO IBUXKEHUS U ONPEIEIICHUE €r0
npu3HakoB. HaOmoeHne HepaBHOMEPHOTO IBH)KCHHS U
OINpENENEeHUE €r0 OTIIMYNMA OT PABHOMEPHOT0 IBMXKeHUs. Penenne
3a/1a4 Ha OIIpeCIICHUE IIyTH, CKOPOCTH U BPEMEHH PABHOMEPHOIO
JIBIDKEHUS. AHaiIU3 rpaduKoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT
BpEMEHU.

Nuepuus, macca,
IUIOTHOCTH

Ne2

Ne3
N4
No5

https://resh.edu.ru/subject/lesson/1531/start/

https://resh.edu.ru/subject/lesson/2601/start/

https://resh.edu.ru/subject/lesson/2974/start/

OOBsACHEHHE ¥ TPOTHO3UPOBAHUE SIBJICHHUIT, 00YCIOBICHHBIX
HMHEPLMEH, HATIPUMED: UTO IPOUCXOJUT IIPU TOPMOKEHUU UIIU
PE3KOM MaHeBpe aBTOMOOWIISI, T0OYEMY HEBO3MOKHO MTHOBEHHO
MPEKPaTHTh JIBM)KEHHE Ha BEJIOCHIIE/IE HJIM CAMOKATE U T. JI.
HpOBeI[eHI/Ie 1 aHaJIn3 OIBITOB, ICMOHCTPUPYIOIINX U3MECHCHUEC
CKOPOCTH JBIDKCHHS TeNa B Pe3yJIbTaTe ACHCTBHSA HA HETO IPYTHX
Ten. PenreHne 3a1ay Ha onpezeeHne Macchl Telna, ero o0béma u
wioTHOCTH. [IpoBe/ieHne U aHAIN3 ONBITOB, IEMOHCTPHPYIOLIHX
3aBHCHMOCTD M3MEHEHHS CKOPOCTH TeJla OT €ro Macchl IpH
B3aMOJeHCTBIN Tell. M3MepeHne Macchl Tela pasindyHbIMH
cniocobamu. OrnpeeseHue IIOTHOCTH TeNa B Pe3yJIbTaTe
W3MEPEHHs] €r0 Macchl ¥ 00bEMa.

Cwuna. Buner cun

14

Ne3

https://resh.edu.ru/subject/lesson/2756/start/

https://resh.edu.ru/subject/lesson/2973/start/

https://resh.edu.ru/subject/lesson/2600/start/

https://resh.edu.ru/subject/lesson/2599/start/

https://resh.edu.ru/subject/lesson/1536/start/

https://resh.edu.ru/subject/lesson/2972/start/

Wzyuenne B3anMo1efiCTBHS KaK MPUIHHBI H3MEHEHHSI CKOPOCTH
Tena win ero Aedopmarun. OnrcaHne peaabHBIX CUTyaui
B3aMMOJICHICTBHSA TEJ C TOMOIIBIO MOJIEINEH, B KOTOPBIX BBOIUTCS
MOHATHE U N300paXeHNE CHUIIBL. VI3y4eHne Cuibl yIpyrocTu.
HccnenoBanne 3aBUCUIMOCTH CHIIBI YIIPYTOCTH OT yJTHHEHHS
PE3MHOBOTO IIHYPa WM NPY>KHHBI (C HOCTPOSHHEM IpaduKa).
AHanu3 NpakTU4eCKUX CUTYalil, B KOTOPBIX MPOSBISAETCS
JIEWCTBHE CHIIBI YIIPYTroCcTH (YIPYrocTh Msida, KPOCCOBOK, BETOK
JiepeBa ¥ 1p.). AHAIIN3 CUTYalluii, CBSI3aHHBIX C SIBJICHUEM
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TaroteHns. O0bsICHEHNE OPOUTATHHOTO JBUKCHHUS TIIAHET C
MCIIOJIb30BAHHUEM SIBJICHUSI TATOTEHHS M 3aKOHA HHEPIHH.
Wzmeperne Beca Tena ¢ ToMomIpio tuHaMoMeTpa. O0ocHOBaHME
3TOTO CIOCO0a U3MEpeHHs. AHAU3 U MOJICITUPOBAHUE SBICHHS
HEBECOMOCTH. DKCIIEPUMEHTAILHOE MOJIy4YeHHE IPaBuia
CJIO>KEHUSI CHJI, HAMIPABJICHHBIX BIOJIb OJHOU TPSIMOH.
OmnpezencHre BEIMYUHBI PABHOICHCTBYIONIEH cil. 3yueHue
CHUJIBI TPEHUS CKOJIBKEHHUS U CHJIBI TPCHHUSI [TOKOSI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPECHUS OT CHITBI JABJICHUS
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH. AHAIU3 MPAKTHUCCKUX
CHTyaHHﬁ, B KOTOpI)IX HpO}IBJ’IHeTCH ﬂeﬁCTBHe CHUJIbI TpeHI/IH,
HCTIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS UK YBEITUUCHHS
(karaHue Ha JIBDKAX, KOHbKaX, TOPMOXKEHUE aBTOMOOWJIS,
HCIIONB30BaHME MOAIIUIHUKOB, IUIABAHUE BOIHBIX JKMBOTHBIX
u 1p.).

Peenue 3a1a4 ¢ ucmoap30BaHueM GOPMYIT ATt pacuéTa CHIIbI
TSHKECTHU, CUIIbI YIIPYTOCTH, CHJIBI TPEHHS

JlaBienne TBEpPABIX TeJl, ) KUAKOCTEH U ra3oB (21 4)

10 | dasnenue. https://resh.edu.ru/subject/lesson/2971/start/ | Ananus u 0ObACHEHHE ONBITOB M MPAKTUYECKUX CHTYALUH,
I[lepenaua https://resh.edu.ru/subject/lesson/2598/start/ | B KOTOpbIX MpOsBISETCs CHla AaBieHns. OG0CHOBaHUE CIOCO60B
JaBJICHUS YMEHBUICHUA U YBEJIMUCHUS JTaBJICHUS. I/I3yqu1/Ie 3aBUCUMOCTHU
TBEPABIMHU JaBICHYS Ta38 OT 00BEMa 1 TEMIIEPaTyphI. N3yuenue
TenamMu ocoOeHHOCTEN nepeaavyun JaBJICHUA TBEPAbIMU TCIaMU,

’ KUAKOCTAMMU U Ira3daMHu. O6ocHOBaHUE PE3YJIbTATOB ONIBITOB
KUAKOCTAMU 1 0COOEHHOCTAMU CTpOCHUA BCLICCTBA B TBépI[OM, KUAKOM
rasamMu )5 FaSOO6paSHOM COCTOAHUSAX. 3KCHCpI/IMGHTaHLHOC

J10Ka3aTeJIbCTBO 3aKOHA ITackains. Pemenue 3aa4 Ha pacqéT
JaBJIICHUA TBépZ[O]"O TEia.
11 | JaBnenue https://resh.edu.ru/subject/lesson/1537/start/ | WccrenoBanue 3aBHCUMOCTH AABICHHS KUIKOCTH OT TTyOHHEI
JKUJIKOCTH https://resh.edu.ru/subject/lesson/1538/start/ | mOrpyxenus u mIOTHOCTH XKuakocTh. Habmonernue u 00bsIcHeHNe

https://resh.edu.ru/subject/lesson/2970/start/ | TMAPOCTATHYECKOrO NapajioKca Ha OcHOBe 3akoHa Iackans.
N3ydenne cooOmaromuxcs cocynoB. Pemenue 3a1aq Ha pacdér
naBiaeHus )KuaKkocTn. OObICHEHNE IPUHIINTIA TEHCTBUS
THJIPABIMYECKOTO Tipecca. AHAN3 U OOBSICHEHHE MTPAKTHIESCKIX
chyaunﬁ, JACMOHCTPUPYIOIINX IMTPOSABJICHUC NaBJICHUA ) KUIKOCTU
U 3aKOHa HaCKEU'IH, HampuMep Mpo1ecCcoB B OpraHnu3Me npu
I‘J'[y6OKOBO,Z[HOM HBIpSAHUU.

12 | AtmocdepHoe https://resh.edu.ru/subject/lesson/1535/start/ | DkcriepumeHTaNBEHOE OOHAPYKEHHE ATMOC(EPHOTO TaBJICHHUS.
JIaBJICHUC https://resh.edu.ru/subject/lesson/2969/start/ | AHanu3 1 00bSCHEHHE ONBITOB U NPAKTHYECKUX CHTYALHH,

CBsA3aHHBIX C ﬂeﬁCTBHGM aTMOC(l)epHOFO JaBJICHU. OO0bsacHEHHE
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CyIIecTBOBaHUs aTMOc(epsl Ha 3eMiIe M HEKOTOPBIX IUTAHETaX HIIH
e€ oTcyTCcTBHA Ha Apyrux uiaHerax u JIyne. OObscHeHUE
W3MEHEHHMS TIIOTHOCTH aTMOC(EPHI ¢ BBICOTOH 1 3aBHCUMOCTH
aTMoc(epHOTO JaBICHUS OT BBICOTHL. Perrenue 3aqad Ha pacyér
aTMoc¢epHoro gaBieHus. M3yuenne yctpoiictBa 6apomerpa-
aHepousa

13

HeiicTBue
JKUJKOCTH U rasza
Ha [IOIPY>KEHHOE B
HUX TEJO

Ned

Ne7
Ne§

https://resh.edu.ru/subject/lesson/2968/start/

https://resh.edu.ru/subject/lesson/2967/start/

https://resh.edu.ru/subject/lesson/2966/start/

DKCIIepUMEHTATBHOE OOHAPYKCHUE ICHCTBHS KUKOCTH U ra3a Ha
NOrpyXEHHOE B HUX Tesno. Onpe/eneHre BHTaIKUBAIOIIEH CUIIbI,
JIEUCTBYIOIIEH Ha TeJlo, NOTPYKEHHOE B KUAKOCTh. [IpoBenenue u
00CYX/ICHUC OTIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKMBAIOIIECH CUJIBbL, IEHCTBYIOIIECH Ha TEJIO B )KUJKOCTH, OT
00bEMa OrpyXKEHHOH B )KUKOCTh YaCTH TeJla ¥ OT TNIOTHOCTH
s)kuaKocTy. MccnenoBanye 3aBUCUMOCTH Beca Tejla B BOJE OT
00BEMa IOTPYKEHHOH B KHUIKOCTh YacTH Teia. PemnreHue 3amad Ha
MIPUMEHEHHE 3aKOHA ApXUMeEa U yCIIOBUS IJIABaHUS TEIL.
KoHncTpyupoBanue apeomeTpa mid KOHCTPYHUPOBAHUE JIOJKH

U olnpesiesieHue €€ rpy30n0 bEMHOCTH

Pabora u MomiHOCTD. JHeprus (12 4)

14

Pa6ota
U MOIITHOCTh

https://resh.edu.ru/subject/lesson/2965/start/

OKCcIepUMEHTAJIbHOE OIpeieTICHHe MEXaHUYEeCKOH paboThI CHIIBI
TSKECTH IIPU NAJICHUU TeJla U CUIIbl TPEHUS [IPY PABHOMEPHOM
repeMeleHUH Tejla M0 TOPU30HTANIbHOM oBepXHOCTH. Pacuér
MOUIHOCTH, pa3BUBaeMOM MpHU NOABEME T10 JIeCTHUIIE. PenieHue
3aJa4 Ha pacyEéT MeXaHMYeCKOH pabOThl M MOITHOCTH.

15

IIpocteie
MEXaHU3MBI

Ne9
Nel0

https://resh.edu.ru/subject/lesson/2963/start/

https://resh.edu.ru/subject/lesson/2962/start/

https://resh.edu.ru/subject/lesson/2596/start/

OmnpezeneHne BRIMTPHIIIA B CHIIC IIPOCTHIX MEXaHU3MOB Ha
IpUMepe pblyara, HOABMKHOTO M HETIOJBIKHOTO OJIOKOB,
HaKJIOHHOH MIOCKOCTU. MccnenoBanue ycioBHs PaBHOBECHS
pbraara. OOHapy>KeHHE CBOHCTB MPOCTHIX MEXaHH3MOB B
Pa3IMYHBIX HHCTPYMEHTAX M IPUCIOCOOJICHUSX, HCIIOIb3YEMbIX B
OBITY U TEXHUKE, a TAK)KE B KHUBBIX OpPraHU3MaXx.
DKcnepruMeHTaIBHOE JOKa3aTeIbCTBO PABEHCTBA PabOT NMpH
MIPUMEHEHNH MPOCTHIX MexaHn3MoB. Onpexnenenne KI1J]
HaKJIOHHOH MJIOCKOCTH. Pemenne 3a1a4 Ha MpUMEHEHHUE MTPaBHiIa
paBHOBecHs ppruara U Ha pacu€r KIIJI.

16

Mexannyeckas
SHEprus

https://resh.edu.ru/subject/lesson/2597/start/

https://resh.edu.ru/subject/lesson/2964/start/

DKCHepUMEHTATBHOE OIpeIeTICHNEe NU3MEHEHHS KHHETUIECKOM

n HOTCHHHaHBHOﬁ 3Heprm/1 TCJ1a HpI/I €TI0 CKAaTbIBAHUU I10
HaKJIOHHOM ITIOCKOCTH.

DopMyIUpPOBaHUE HA OCHOBE MCCIIEI0BAHUS 3aKOHA COXPaHEHUS
MeXaHu4decKoi sHeprun. O0CyKIeHHe TPaHHIl TIPUMEHHMOCTH
3aKOHA COXpaHEeHHUs SHepruu. Pelienue 3a7a4 ¢ UCOIb30BAaHUEM
3aKOHA COXPAHEHUS SHEPTUU.
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