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1. TlosicHuTe/ bHAas 3aNMCKA

1. lean u 3agaun

[Tporpamma 1o pu3uke Ha YpPOBHE OCHOBHOTO OOIIET0 00pa30BaHus COCTABIIEHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUMN K pe3ylbTaTam
OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM MporpaMMel, ipenctaBiieHHBIX B DI'OC 00O, a Takxe ¢ yu€tom deaeparbHOn
paboueii mporpammsl BoctiuTanus 1 Konnenuuu npenogasanus yueonoro npeamera «dusukay. O1Ha U3 I1aBHBIX 3a/1a4 (pU3HMYECKOro
00pa3zoBaHus B CTPYKTYype o011ero oopa3oBaHusi COCTOUT B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe Y
00ydJaromuxcs.

W3yuenne ¢pu3uku Ha 6a30BOM YPOBHE IIPEIITOJIAraeT OBJIAJICHUE CIISAYIONUMHU KOMIIETCHTHOCTSIMHE, XapaKTePU3YIOIIMMH €CTECTBEHHO-
HAay4YHYIO TPaMOTHOCTb:

® HAay4HO OOBSACHATH SABJICHUS,
® OLCHMBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'O UCCJICJOBAHUS,
® HUHTEPIPETUPOBATh JAHHBIC U UCII0Jb30BaTh HAYYHBIC JOKA3aTCJIbCTBA JJIA IMOJIYUCHHUA BBIBOJOB.

Llenu u3yyenus GU3MKK Ha ypOBHE OCHOBHOI'O 00IIIero o0pazoBaHus onpeaeieHsl B KoHmenuu npenoaaBanus yaeOHOro npeamera
«Dusznka» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit deneparuu, peaqn3yommx OCHOBHBIE 00111e00pa3oBaTeIbHbIC TPOTPAMMEI,
yTrBepkaEHHOI pemenneM Komerun Munncrepcrsa npocsenienus Poccuiickoii @enepanun (mpotokoi ot 3 aekadpst 2019 r. Ne I[IK—4sH).
[enu nzydeHus: GU3NKU:

. MPUOOpETEHUE HHTEPECA U CTPEMIICHHUS 00yUYaAIONTNXCSA K HAYIHOMY U3YUCHHIO PUPOJIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJIE MIO3HAHUS U (POPMUPOBAHUE UCCIICIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIIHM
SIBIICHHSIM;

. (hopMUpOBaHHE HAYYHOTO MUPOBO33PECHHSI KaK Pe3yabTaTa U3YUCHHSI OCHOB CTPOSHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;
. (dbopMHUpOBaHKE TIPEICTABICHUH O PO (PU3UKH TSI PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA,

. pa3BUTHE TIPEJCTABICHUN O BO3MOXHBIX cepax Oymymiei mpodeccnoHanbHON NeATeTbHOCTH, CBSI3aHHOM ¢ (PU3HUKOM, TTOJTOTOBKA K

JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.
JlocTikeHne 3THX 1eJiel MporpaMMsl 1o (pU3HKe Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHusl 00ECTIEYMBACTCS PEIICHUEM CIIeTyIOIINX 3aau:

. MpHOOpeTeHne 3HaHUI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TETJIOBBIX, dJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

. MPUOOpEeTEeHNE YMEHUH OMUCHIBAaTh U OOBACHATH (U3UUYECKUE SBJICHHS C CIOIF30BAHUEM MOTyUYEHHBIX 3HAHUI;

. OCBOEHHE METOJIOB PEIICHHUS IPOCTEHINNX paCYETHBIX 33/1a4 ¢ UCTIOIB30BaHUEM (PU3NIECKUX MOJICNIeH, TBOPUECKHUX U MPAKTUKO-
OpPUEHTHUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUU HAOIIOIaTh TPUPOTHBIC SBIICHUS M BBITIOIHSTE OIBITHI, JIJA0OpATOPHBIC PA0OTHI M SKCTIEPUMEHTAIILHEIC
UCCJIETOBAHMSI C UCIIOJIb30BAaHNEM U3MEPHUTENBHBIX PUOOPOB;

. OCBOEHHE TPUEMOB paboThI ¢ HH(pOpMaNel GPU3MIECKOTO COACPIKAHUS, BKITFOUast MH()OPMAIIHIO O COBPEMEHHBIX JIOCTHIKEHHUSIX

(1)I/I3I/IKI/I, aHaJIu3 U KPUTHUUICCKOC OICHUBAHUC I/IH(bOpMaI_II/II/I;



. 3HAaKOMCTBO €O cpepamu poheCCHOHATLHON IEATEIIEHOCTH, CBSI3aHHBIMH C (PH3UKOM, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH
Ha JIOCTIDKEHUSAX (PU3NYECKON HAYKH.

Ha u3yuenue ¢pusnku (6a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus 0OTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B
HEZIeNo), B 8 kacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 102 vaca (3 yaca B Hefiento).

2.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBUIETO
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

W3ydenne HU3MKU HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs HAMPABICHO Ha JIOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U TIPESIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

B pesynbTaTe nzydueHus GpU3NKMA Ha ypOBHE OCHOBHOTO 0O0IIero 00pa3oBaHus y oOydatomerocst OyayT copMupoBaHsbI CIEAYIOIINE
JUYHOCTHBIE Pe3yIbTaThl B YACTH:

1) naTpuoTHUYECKOTrO BOCTIUTAHUSI:

*TIPOSIBIICHHE WHTEPECca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (PM3NYECKOM HAYKU;

*IICHHOCTHOE OTHOIIIEHHE K JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-"(DU3UKOB;

2) rpaXx/1aHCKOI0 U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

*TOTOBHOCTH K aKTUBHOMY Y4YacCTHIO B OOCYJICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOIJIeM, CBA3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JTOCTIKCHUN (DU3HKHY;

*0CO3HAHUE BaXKHOCTH MOPAJIbHO-"3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

3) 5CTETHYECKOT0 BOCITUTAHMS:

* BOCIIPUSATHE ICTETUUECKUX KauecTB (PU3MUECKON HAyKH: €€ TApMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) ICHHOCTH HAy4YHOTO TO3HAHUS:

*0CO3HAHUE IEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBHI Pa3BUTHSI TEXHOJOTUH, BasKHEHIIIeH
COCTABJISIIOLIEN KYJIBTYPBI,

* pa3BUTHE HAYYHOMU JTI0003HATEIHLHOCTH, HHTEPECA K UCCIEA0BATEILCKOM NeATEIIbHOCTH,

5) bopMUPOBaHUS KYIbTYPHI 30OPOBBSI M IMOIIMOHATILHOTO OJIATOTIOTYYHSI:

*0CO3HAHUE IIEHHOCTH 0€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MPaBUJI 0€30MacHOTO MOBE/ICHUS Ha
TPaHCIIOPTE, HA IOPOTAX, C MIEKTPUISCKUM U TEIUIOBBEIM 000PYIOBAHUEM B IOMAIITHUX YCIOBUSX;

*c()OpMUPOBAHHOCTH HaBbIKA pedIieKCHU, TPU3HAHKE CBOETO MpaBa Ha OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

* aKTMBHOE y4acTHE B PEHICHUU MPAKTHUECKHX 3aja4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3ally, TOPOa, Kpasi) TEXHOIOTUIECKOH 1
COIMATILHOW HATIPABIIEHHOCTH, TPEOYIOIMIUX B TOM YHCIE U (PU3HUUSCKUX 3HAHUI;

* UHTEpEC K MPaKTUIECKOMY M3yUeHHI0 podeccui, CBI3aHHBIX C (PUIUKOM;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

*OpHEHTallMs Ha IPUMEHeHUe PU3NYeCKUX 3HAHUN I pelIeHus 3a7a4 B 00JIaCTH OKPY KaloIIei cpebl, MIIaHUPOBAaHUS TOCTYIIKOB M OLEHKU



MX BO3MOXKHBIX IIOCJIEICTBUN JUIs1 OKPYXKAIOIIEH CPENBL;

* OCO3HaHMeE INI00ANBHOTO XapaKTepa 3KOJOTMUECKUX NpoOIeM U MyTel UxX pereHus;

8) amanTaiy K U3MEHSIOUIMMCS YCIOBUSAM COIIMAIbHON U IPUPOIHOM Cpeabl:

*II0TPEOHOCTH BO B3aMMOACHUCTBUH ITPH BHIMOJIHEHUH UCCIIE0BAHUI U IPOEKTOB (PU3NUECKOI HAIIPAaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM
APYTHX,

* IOBBILICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTD;

*10TpeOHOCTH B (POPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4HCIIE POPMYIUPOBATH UAEH, TOHATHS, TUIIOTE3bl O GU3NYECKUX OOBEKTAX U SBJICHUSX;
*0CO3HaHUE JIe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;

* [JIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (DU3HUECKUX 3HAHUM;

* CTPEMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U IKOHOMHKH, B TOM YHCIIE C UCIIOIb30BaHUEM (PU3NUECKUX
3HAHUII;

* OIICHKA CBOMX JICHCTBUI C YUETOM BIMSIHUS Ha OKPY)KAIOLIYIO CPely, BO3MOXKHBIX INTOOANBHBIX MOCIEACTBUN.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHuUs MpOrpaMMel 1o (PU3KMKE Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus y 00ydaromerocst 0yayT cpopMUpPOBaHBI
MeTalpeIMETHBIE Pe3y IbTaThl, BKIOYAIOIINE T03HABATEIIbHbIC YHUBEPCAIbHBIE yUeOHbIC ICHCTBISI, KOMMYHUKAaTHBHbBIE YHUBEPCATIbHbIC
yueOHbIe IeMCTBUS, pETyJISTUBHBIC YHUBEPCAIbHbIC yueOHbIE JeHCTBUS.

[lo3HaBarenbHbIe YHUBEpCATbHbIC YUeOHbIC ICHCTBHS

ba3oBrle mornueckue neficTBUA:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMIA);

. yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIINN, OCHOBAHUS JUIsl 0000IIECHUS U CPAaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B pacCCMAaTPUBAEMBIX (aKkTax, JaHHBIX U HAOJIOJICHUAX, OTHOCALINXCS K (PU3MUECKUM
SIBIICHUSIM;

. BBISIBJISITH IPUYMHHO -CJIEJICTBEHHBIE CBSA3H NPU U3yUYEHUH (PU3NYECKUX SBJICHUI U MPOLIECCOB, JI€JaTh BHIBObI C UCIIOIb30BAaHHEM
JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOUCHU, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3AX (PU3NICCKUX BEITUYHH;

. CaMOCTOSITENILHO BBIOMPATh CLIOCO0 pelieHus yueOHou (pu3nyeckoil 3a1auu (cpaBHEHUE HECKOJIbKUX BapUAHTOB PELICHUs, BHIOOD

HanOoJiee MOIXOASAIMIETO C YUETOM CAMOCTOSTENLHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBele uccnenoBarenbckue qeMCTBUA:

. HCI0JIb30BaTh BONPOCH! KaK UCCIIEN0BATENbCKIII HHCTPYMEHT MIO3HAHMUS;

. IIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABICHHOMY IIaHY OIIBIT, HECIOXKHBIN (PU3MUECKuil SKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE
(U3UYECKOTO SIBIICHHUS,



. OLICHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIE0BAHUS WIH IKCIIEPUMEHTA;

. CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, OIBITA, UCCIICIOBAHUS;

. MIPOrHO3UPOBATh BO3MOYKHOE JaJIbHENIIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEATNOI0KEHUSI 00 UX Pa3BUTHH B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Pabota ¢ uadopmarmeii:

. MIPUMEHSTh Pa3INYHbIe METO/IbI, HHCTPYMEHTBI U 3allPOCHI NP MOUCKE U 0TOOpe MH(POPMAITUH WU TaHHBIX C YI4ETOM MPEII0KEHHON
y4aeOHON (PU3UIECKOM 3a7a9H;

. aHAJIM3UPOBATh, CHCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIKIO PA3THUHBIX BUIOB U (DOPM IIpE/ICTABICHHUS,

° CaMOCTOSATCIIBHO BI)I6I/IpaTB OINITUMAJIbBHYIO (pOpMy MMpEaACTaBJICHUA I/IH(l)OpMaHI/II/I 1 WIITIOCTPUPOBATE PCIIACMBIC 3a1a4l HECIIOKHBIMU

cXeMaMH, AMarpaMMamMu, HHOHM rpadukoil 1 uX KOMOUHAIMAMU.
KomMMyHHKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1EHCTBUS:

. B X0JIe 00CYXAeHHS y4eOHOr0 MaTepHaa, pe3yibTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 33aBaTh BOIIPOCHI 110 CYIIECTBY
00CyX1aeMOi TEMBI U BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHUE 33JIa4H U TOJIJIepyKaHue 01arokenaTeIbHOCTH OOIICHUS;

. COTIOCTABJIATH CBOU CYXJICHHUSA C CYKACHUSIMH IPYTHX yYaCTHUKOB AMAJIOra, OOHAPY>KUBATh PA3IMYUE U CXOJICTBO MO3ULINI;

. BBIPA)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIMOTHEHHOTO (PU3UYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA);

. MMOHMMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIUBUAYATbHON paOOThI PU PEIICHUN KOHKPETHOU (pu3nueckoi
npoOIeMbl;

. MPUHUMATD L€ COBMECTHOM AESITeTbHOCTH, OPIaHU30BbIBATh ICUCTBUS MO €€ JOCTHKEHUIO: pACIpEIesTh POJU, 00CYXKAAaTh
MIPOIIECCHI U Pe3yIbTAThl COBMECTHOU paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTIOICH;

. BBITNIOJIHATH CBOIO YacTh pabOTHhI, JOCTUTasi KAUECTBEHHOTO pe3yJsibTaTa [0 CBOEMY HAIIPABJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C
JIPYTHUMH 4JIEHAMU KOMaH/IbI;

. OLICHHBATh KAYECTBO CBOEr0 BKJIaJa B OOIIMN IPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBU.

PerynatuBHble yHUBEpCaIbHbIE YueOHbIC IEHCTBUS

Camoopranusanus:

. BBISIBJIATH TIPOOJIEMBI B )KH3HCHHBIX M YUECOHBIX CUTYAIUSX, TPEOYIOUIUX /ISl pEIIeHUs] PU3MUECKUX 3HAHUI,

. OPUEHTHPOBATHCS B PA3IUYHBIX [MOIX0/IaX MPUHATHUS PEeUIICHUH (MHANBUIYAIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHITHE PEIICHUN
TPYIIION);

. CaMOCTOSITEIIEHO COCTABJISITh aJITOPUTM PeIIeHUs] (PU3UUYECKON 3a/1a4U WM TUTaHA UCCIICIOBAHMSI C YIETOM UMEIOIIUXCSI PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh MpeIaraéMble BAPHAHThI PEIICHUH;

. JeNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTPOJIb, SMOIMOHATBHBIA UHTEIUICKT:

. J1aBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUIaH €€ U3MEHEHNUS;

. OOBSACHATH MPUYHMHBI JOCTHXKEHUS (HETOCTHKEHNUS) pe3Yy/IbTaTOB ACSITENbHOCTH, 1aBaTh OLEHKY MPHOOPETEHHOMY OTIBITY;

. BHOCHUTbH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B X0/ BHIIIOJHEHUS (PU3NUECKOT0 UCCIIEJOBAHUS MM IIPOEKTA) HA OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIIMXCS CUTYAllul, YCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEN;

. OLICHMBATb COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM,;

. CTaBUTH ce0sl HA MECTO JIPYroro YeJIoBeKa B X0JIe CIopa UM IUCKYCCUHU Ha HayYHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY
ApYToro,

. MIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnU (U3NUECKUX 33/1a4 WIK B YTBEPKACHUAX Ha Hay4HbIE TEMbI U TaKOE K€ MIPaBO
JIpYroro.

INPEAMETHBIE PE3YJIBTATHI

K koHiy o0yuenus B 7 Kiacce npeMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHHIA:
. HCIOJIb30BaTh NOHATHA: (PU3HUECKHE U XUMUYECKUE SBJICHMUS, Ha0II0IeHNE, SKCIIEPUMEHT, MOJIeJb, TUIIOTe3a, €AUHULIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPOE, )KUAKOE, ra3000pa3Hoe), MEXaHWYECKOE JIBUKECHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MIPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYOIIAs cuia, nedopmaius (yrnpyras, IiIacTu4ecKas), HEBECOMOCTb,
co0OLIaoNIUECs COCY/IbI;

. paznuuath sBiaeHus (qudys3us, TEII0BOe ABMKEHHUE YaCTUIl BELIECTBA, PABHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBHKEHUE,
WHEpLUs, B3aMMOICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BpALEHUs, IIepeiada JaBICHUS TBEPABIMU TEIaMH,
KHUJIKOCTSIMU U razamu, aTMoc(hepHoe JaBiieHue, IUIaBaHue TeJl, IPEBPALICHUs] MEXaHMUECKON SHEPIHH) M0 OMHCAHUIO UX XapaKTEPHbIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBIICHUN B OKPY)KAIOIIEM MUPE, B TOM yuciie GU3nuecKue BJICHUS B IPUPOIE:
IIPUMEPBI JBUKEHUSI C Pa3IMUHBIMU CKOPOCTSAMU B )KMBOW M HEXKUBOM IPUPOJE, NENCTBUE CUIIBI TPEHUSI B IPUPOLE U TEXHUKE, BIUSHUE
aTMoc(epHOTro JaBJeHHs Ha KUBOM OpraHu3M, IJIaBaHUE PbIO, pplyaru B Telle YeJI0BEKa, PU 3TOM IEPEeBOAUTH MPAKTUUECKYIO 3a/1auy B
yueOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHK) (PU3NIECKUX SBICHUI;

. OIHCHIBAaTh U3yYEHHBIE CBOICTBA Tel U (PU3NUECKUE SBJICHUS, UCTIONb3Ysl (PU3NUECKHe BETUYUHBI (Macca, 00bEM, IIOTHOCTH BEILECTBA,
BpEMs, IyTh, CKOPOCTb, CPEJHSS CKOPOCTb, CHJIa YIPYTOCTH, CHJla TSYKECTH, BEC TeJa, CHUila TPEHMsI, JaBJlIeHHUe (TBEPAOro Tema, KUAKOCTH,
ras3a), BHITAJIKMBAIOIIAs CUjia, MEXaHH4YecKasi paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KOO (PHUIIMEHT [OJIE3HOTO ACHCTBUS
MEXaHU3MOB, KWHETHYECKas ¥ OTECHIIMAIbHAS SHEPTHUs ), IPHU ONUCAHUH MIPABUIHHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIONIb3YEMbBIX BEJTHYHUH,
uX 0003HAaYCHUS U eTUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPpa)uKN U3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

. XapaKkTepu30BaTh CBOWCTBA Tell, (PM3NYECKUE SBJICHUS U MPOLIECCHI, UCIIOIB3YS MPaBUIIa CII0KEHUS CUIT (BIIOJIb OJTHOM MPSAMOIf), 3aKOH
I'yka, 3axon Ilackans, 3akoH ApxuMesa, IpaBUiIo paBHOBecHs pbruara (0J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS



MEXaHUYECKOW YHEPTHH, IPH STOM JaBaTh CIIOBECHYIO ()OPMYITHMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHUE;

. OOBSICHATH (PU3UUECKUE SIBJICHUS, TPOLIECCHI U CBOWCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE CUTYallMi IPaKTUKO "OPUEHTUPOBAHHOTO
XapakTepa: BhISBIATH IPUUMHHO-"CIICCTBEHHbIE CBSI3U, CTPOUTH 00bACHEHNE U3 1—2 TOrMYecKUX 1IaroB ¢ Onopoil Ha 1-2 u3yyeHHbIX
CBOMCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiats pacu€THbIe 3a1a4u B 12 1eHCTBUS, UCTIOIb3Ysl 3aKOHBI U (OPMYJIbI, CBA3bIBaIOIINE (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33J]auyl 3alMChIBaTh KPATKOE YCIOBHUE, MOICTABIATh (PU3NUECKUE BETUYUHBI B (POPMYJIBI M TPOBOAUTH PACUEThl, HAXOIUTh
CIPaBOYHbIE JAHHbIE, HEOOXOIMMBIE [Tl pEIICHUS 3a/1a4, OLIEHUBATh PEAIUCTUYHOCTh MOTYyUYEeHHON (PU3HUECKON BEIUYUHBL;

. pacro3HaBaTh PoOIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIH (PU3UYECKUX METO/I0B, B OMIMCAHUH UCCIICIOBAHUS BBIACTAT
IIPOBEPSAEMOE MPEINOJIOKEHNE (TUIIOTE3Y), Pa3IndyaTh U UHTEPIIPETUPOBATH MTOIYUEHHBIIN pe3ynbTaT, HaXOAUTh OLIMOKHU B XOJ€ OIbITA, JIe]aTh
BBIBOJIBI 10 €TI0 PE3YJILTATAM;

. IIPOBOAUTD OMBITHI 110 HAOTIOACHUIO PU3NUECKUX SBICHUHN UIN GU3NYECKUX CBOMCTB Tell: (POPMYIUPOBATh IIPOBEPSEMBbIE
IPENONI0KEHUs, COOUPATh YCTAHOBKY M3 MPEII0KEHHOT0 000pyI0BaHUs, 3aIIMChIBATh X0 ONbITa U (POPMYIHPOBATH BBIBOBI;

. BBINIOJIHATH MPSMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIbI U TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAIOTOBBIX U
U(PPOBBIX MPUOOPOB, 3aIIUCHIBATh [TOKa3aHUsI IPUOOPOB € YUETOM 3a/laHHON aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHU;

. IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJJHON (PU3MUECKON BETMUMHBI OT IPYrOH ¢ UCIOIBb30BAHUEM MIPSIMBIX U3MEPEHUI
(3aBHCHMOCTH IYTH PaBHOMEPHO JIBMKYIIETOCs Teja OT BPEMEHH JABIKEHHS TeJla, CUJIbl TPEHHS CKOJIBKEHHS OT Beca TeJla, KauecTBa
00pabOTKM NOBEPXHOCTEH TeN U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IIJIOIIAIU COIPUKOCHOBEHMS TEJl, CUIIbl YIIPYTOCTH OT YJUIMHEHUsI IPYKHUHBI,
BBITJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tena U OT IUNIOTHOCTHU YKUJKOCTH, €€ He3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT TITyOHHBI,
Ha KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM IUIaBaHUs Tell, yCIOBUN paBHOBECHUS pbluara U OJI0KOB), y4aCTBOBATh B IUIAHUPOBAHUH Y4EOHOTO
UCCIIEIOBaHMs, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, CIEAYs IPEUI0KEHHOMY IJIaHy, (PUKCUPOBATh pPe3yJbTaThl OJIy4YEeHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE NIPEAJIOKEHHBIX TaOIMIl U IPaUKOB, 1€1aTh BBIBOABI [10 PE3YJIbTaTaM MCCIIEIOBAHNUS;

. MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUMH (IUIOTHOCTH BEUIECTBA )KMIKOCTU M TBEPJIOTO TEJIa, CUIa TPEHUS CKOJIBKEHUS,
JIaBJIEHUE BO3/yXa, BBITAIKMBAIOILAS CUJIA, JEHCTBYOIAs HAa OTPYKEHHOE B )KUAKOCTh T€JI0, KO3((UIUEHT MOJIE3HOTO AEHCTBHS IPOCTHIX
MEXaHU3MOB), CIIe1ysl PEI0KEHHOW HHCTPYKIMHU: TIPU BBIIIOJTHEHUH U3MEPEHUI cOOMPaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATD
3HaYCHUE UCKOMOU BEJIIMYUHBIL;

. co0Jro1aTh MpaBuiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYyI0OBAHUEM;

. yKa3bIBaTh NPUHINIBI ICHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAOIINECS COCY/IB,
GapoMeTp, pelyar, MOABMKHBIA M HEMOIBM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

. XapaKTepU30BaTh MPUHLUIIBI JCHCTBHUSA U3yYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OIOPOH HA UX ONMUCAHUS (B TOM YHCIIE:

HNOJUIMITHUKY, YCTPOICTBO BOAOIIPOBO/AA, TMIPaBIMUYECKUN IIPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBON HACOC, ApEOMETP), UCIIOJIb3YS 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUHN U HEOOXOMMBbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIHIO O MIPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS (PU3HMUECKUX 3HAHUH B TOBCETHEBHOM
KM3HU 17151 oOecriedeHns: 6e30I1acCHOCTH U 00palleHnu ¢ MpudopaMy U TEXHUYECKUMH YCTPOUCTBAMM, COXPAHEHHUS 3[J0POBbs U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEJCHUSI B OKPYKAIOLIEH cpee;



. OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(opMariu B IHTepHETEe B COOTBETCTBUH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE
UMEIOIMXCS 3HAHUM U MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIIENATh HHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUUBOM MIIM MOXKET
OBITH HETOCTOBEPHOI;

. UCMOJIb30BATh MPH BBHIIOJHEHNU YUEOHBIX 3aJaHUI HAyYHO -TIOMYJIIPHYIO JIUTEPATypy (pU3HUecKoro coepkaHus, ClipaBOYHbIC
MaTepuaibl, pecypcbl cetu MHTepHeT, BiageTh npuémMamMu KOHCIIEKTUPOBAHMSI TEKCTa, peoOpazoBaHusl HHPOPMAIIUU U3 OJHOU 3HAKOBOMN
CUCTEMBI B IpYTYIO;

. c03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE 2—3 HUCTOYHUKOB MH(GOpMaluu GU3NYECKOTO
CoJIepKaHus, B TOM YHCIIe MyOIMYHO JeJaTh KpaTKHe COOOLIEHHS O pe3yIbTaTaX MPOEKTOB WIIM YYEOHBIX HCCIEIOBAHUM, IPH TOM T'PaMOTHO
HCIIOJIb30BaTh U3YUEHHBIN MOHATHUIHBIN anmapaT Kypca (U3UKH, COIPOBOXKAATh BBHICTYIJICHHE MTPE3EHTAIIUEH;

. IIPU BBITOJIHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUM pacrpeienaTh 0053aHHOCTH B IPYIINE B COOTBETCTBHHU C MIOCTABICHHBIMU
3aJjauaMH, CJIETUTh 3 BBIMOJIHEHUEM IUIaHa AEMCTBUIA, aleKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIa/ B J€SATEIbHOCTh IPYIIIbl, BEICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUUThIBasi MHEHHE OKPYKAIOLIHX.

K koHI1y 00y4yenust B 8 kjacce mpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:
. HCII0JIb30BaTh OHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA,
KpHUCTAJLINYECKUe U aMop(HbIE TeJa, HACHIIIEHHBIN 1 HEHACHIILEHHBIH Map, BIaKHOCTh BO3/lyXa, TEMIepaTypa, BHYTPEHHSS SHEprus,
TEIJIOBOM JIBUIaTElb, JJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsill, dJIEKTPUUIECKOE T10J1€, IPOBOJHUKH U JUIICKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECCKUN
TOK, MATHUTHOE I10JIE;

. pa3nuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHe, TEIUIoNepeiada, TeII0BOe paBHOBECHE, CMauMBaHUE, KaWILISIPHbIC SIBICHUS,
UCIapeHHe, KOHEHCalus, IUIaBIeHUe, KpUCTaJUIM3alus (0TBEpAeBaHKE), KUIIEHHUE, TeIUIonepeayda (TeIuIonpOBOAHOCTb, KOHBEKIIMS,
U3IIyYEHUE), MIEKTPU3aLUs TEN, B3aUMOEICTBHE 3aps 0B, JEHCTBUS 3JEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IeHCTBHE MarHUTHOI'O 1OJI HA POBOJAHUK C TOKOM, JIEKTPOMAarHUTHas MHAYKIM) IO ONMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3NUECKOE SIBIICHHE;

. pacro3HaBaTh [IPOSIBJICHNE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKpPY’KaIOIIEM MHUpE, B TOM 4yHcie (pU3nUecKue ABICHHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSKEHUE U KAIMJUIIPHBIE SBJIECHUS B IPUPOJIE, KPUCTAIIBI B IpUpOE, n3nyuenue CollHLa, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHKE POCHl, TYMaHa, MHES, CHETa, JJIEKTPUUECKHUE ABICHUA B aTMOC(EpE, SJIEKTPUUECTBO KHUBBIX OPIrAHU3MOB, MArHUTHOE T10JI€
3emiH, Apeid moocoB, poiab MArHUTHOTO TOJS JUIs )KU3HH Ha 3eMile, MOJIIPHOE CUSHUE, IIPU 3TOM IEPEBOJUTH IPAKTUYECKYIO 33]1auy B
y4eOHYI0, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBJICHUIA,

. OIMCHIBATh U3yUCHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCTIONB3Ys (PU3NUYecKre BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHs,
KOJINYECTBO TEIUIOTHI, y/IeIbHas TEMJI0EMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHNUS, YAEIbHAs TEIUI0Ta IapooOpa3oBaHus, yAeabHasl
TETIOTA CTOPAHUsSI TOTINBA, KO3 PHUIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAKHOCTh BO3/1yXa, 3JCKTPUIECKUI
3apsil, Cuja ToKa, JIEKTPUUECKOe HANpsKEHUE, CONPOTUBIIEHUE IPOBOAHUKA, YICIBHOE COIIPOTHBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb
AIIEKTPUYECKOTO TOKA), TP ONMCAHUH MTPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICIT HCIIOJIb3YEMbIX BETMYNH, 0003HAYCHHS U €IMHHIIBI
(GU3NUECKNX BEIMUYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUYHMHY C APYTHMHU BEJIMYUHAMU, CTPOUTH I'paduKu
U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;



. XapaKTepu30BaTh CBOMCTBA TeM, (PU3NYECKHE SBJICHUS U MPOLIECCHI, HCIOIB3YsI OCHOBHBIC TIOJI0KEHUS MOJICKYIISIPHO-"KHHETUIECKOM
TEOPHH CTPOCHUS BEIECTBA, PUHIUI CYNEPIO3ULIUH 1T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa /171 ydacTka
uen, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUsl IHEPTUH, ITPU STOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCHIBATH €0
MaTEMaTHUECKOE BBIPAKECHHUE;

. OOBACHATH PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYallli IPAaKTUKO "OPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISATH IPUUMHHO "CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BICHEHHE U3 1—2 JTIOTMYECKHX ILIAaroB ¢ OMOpoii Ha 1—2 u3yueHHbBIX CBOMCTBA
buznyeckux ABIEHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHbIe 3aJjauu B 2—3 AEHCTBUS, UCIOIb3Ys 3aKOHBI U (POPMYJIBL, CBS3bIBAIOIINE (PU3MUECKUE BETUUMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3aJ]aui 3alHUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUISl pEIICHUS 3a]1a4M, BHIOMPATh 3aKOHBI U (POPMYJIbI,
HEoOXoIuMbIe 1711 €€ pelIeHus], IPOBOAUTH PACUEThl U CPAaBHUBAThH MOJYyYEHHOE 3HaYeHHE (PU3NUECKOI BETMUMHBI C U3BECTHBIMHU JIaHHBIMU;

® pacrio3HaBaTb np06neMm, KOTOPBIC MOKHO PCIIWTD ITPU IMOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOO0B, UCITIOJIB3YA OIIMCAHNUC UCCIICIOBAHUA,
BBIACIIATD MTPOBEPACMOC IMMPCAIIOJIOKCHUC, OCHUBATL NPABUIJIBHOCTD IMMOPAJAKA IIPOBEACHUA UCCIICAOBAHUS, NCIATh BBIBObI,
® IIPOBOAUTDL OIIBITHI ITO Ha6J'IIO}IeHI/IIO (1)I/ISI/I'~IGCKI/IX SIBIICHUM WIIN q)HSquCKI/IX CBOMCTB TEJ (KaHI/IJ'IJ'IHpHI)Ie SABJICHUS, 3aBUCUMOCTD

JABJICHUS BO3JlyXa OT ero o0bEMa, TeMIepaTyphl, CKOPOCTH MPOIECCa OCThIBAHUS U HATPEBAHUS MIPU U3ITyUYEHUU OT I[BETa H3ITydarolen
(morsomaroieii) MoBEpXHOCTU, CKOPOCTh UCTIAPEHUSI BOJBI OT TEMIIEPATYPHI )KUIKOCTH U IJIOLIAIU €€ TOBEPXHOCTH, AIEKTpU3ALUs Tel U
B3aUMOJICCTBUE JIEKTPUUECKHUX 3apsiI0B, B3aUMOACHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJIM3al[1sl MArHUTHBIX 0JI€ MOCTOSIHHBIX MAarHUTOB,
JENCTBHSI MATHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM, CBOMCTBA 3J€KTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTaTelIsl TOCTOSSHHOTO TOKA):
(dbopMynMpOBaTH MPOBEPsAEMbIE MPEAON0KEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOT0 000PY/JOBaHUS, ONMCHIBATh X0 OMbITa U
(dbopMyIUpOBaTh BBIBOJIBI;

. BBITIOJIHATH HPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHON BIAXKHOCTH BO3/yXa, CHJIbI TOKA, HAPSXKEHUSI C UCTIOIb30BAHHEM
AQHAJIOTOBBIX MPUOOPOB U TaTYMKOB (PU3NYECKUX BETUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI ¢ yUETOM 3aJaHHOM a0COJIIOTHOM
HOTPELIHOCTH;

. MIPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUUHBI OT IPYroi ¢ UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI
(3aBHCHMOCTB COIIPOTHBIICHHSI TPOBOIHUKA OT €T0 JUIMHBI, IJIOLIA/IU ONEPEYHOTO CEYCHHUS U YACTBHOTO CONPOTHUBIICHHS BEIIECTBA
IIPOBOJIHMKA, CHJIbI TOKA, HIIYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS HA IPOBOJIHUKE, UCCIIEI0BAHUE ITOCIIEN0BATEIBHOTO U APAJIEIBHOTO
COCIMHEHUI MPOBOHUKOB): TNIAHUPOBATH UCCIICIOBAHKE, COOUPATh YCTAHOBKY U BBIMOIHITh U3MEPEHUS, CIIEAYS MPEATI0KEHHOMY TIaHy,
(buKcHpoBaTh Pe3yJabTaThl NOJYUYEHHOM 3aBUCMMOCTHU B BUJE Ta0IuIl U TpaduKOB, AeJaTh BHIBObI IO Pe3yJibTaTaM MCCIEA0BAHNUS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BENUYMH (yAeIbHAas TEINIOEMKOCTh BELIECTBA, COMPOTHUBIICHUE IPOBOJHHKA, paboTa U
MOIIIHOCTb AJIEKTPUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEI0KEHHOW HHCTPYKIIUH,
Y BBIYHCIIATHh 3HAYCHUE BEJIUYHUHBL;

. coOroAaTh MpaBuia TEXHUKH 0€30IaCHOCTH MpU padoTe ¢ 1ab0paTOPHBIM 000PYI0BAHHEM;

. XapaKTepu30BaTh MPUHIUIIGI IEHCTBHUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPO HA X ONHMCAHUS (B TOM YHCIIE:
CUCTEeMa OTOIUICHHSI IOMOB, THTPOMETP, apoBas TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK SJIEKTPUUECKOI SHEPTUH, IIEKTPOOCBETUTENbHbIE
npuOOPBI, HarpeBaTeIbHbIE JEKTPONPHOOPHI (IPUMEPHI), STEKTPUIECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOIBUTATENb TOCTOSTHHOTO



TOKa), HCIIOJIB3YSl 3HAHUS O CBOMCTBAX (PM3NYECKHX SIBIICHUH U HEOOXOTUMBIE (PH3UUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOHCTBA U U3MEpPUTENbHbIE IPUOOPHI 110 CXeMaM U CXEeMATUYHbIM PUCYHKaM (’KHMIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHMUsI, 3JEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMBbI JIEKTPUUECKUX
Hernel ¢ Mocie10BaTeIbHbIM U apauIeIbHBIM COSJUHEHUEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHHUs JIEMEHTOB 3JIEKTPUUECKUX LIEMei;
. MIPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO UCIIOJIb30BAHUS (PU3UUECKUX 3HAHUHN B IOBCETHEBHOM
KHU3HH U1 o0ecrieueHHs 6e30MMacHOCTH MPpU 00palIeHuu ¢ MpUOopaMH U TEXHUYECKUMH YCTPOUCTBAMM, COXPAHEHHUS 3/I0POBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOILIEH CPEJIE;

. OCYILLECTBIIATH MOMCK MH(pOpMAIK (PU3NYECKOT0 cofiep kaHus B IHTepHeTe, Ha OCHOBE MMEIOLUXCS 3HAHUN U yTEM CpaBHEHHUS
JIOTIOTHUTEIbHBIX UCTOYHUKOB BBIAEIATH HHPOPMALIUIO, KOTOPas SIBJISIETCSA IPOTUBOPEUNBOM UM MOXKET ObITh HEJOCTOBEPHOM;
. UCMOJIb30BATh MPH BBHIIOJHEHUU YUEOHBIX 3a/laHUI HAyYHO-HOMYJISPHYIO JUTEPaTypy (PU3HUecKoro coepx aHus, ClipaBOYHbIE

MaTepHuabl, pecypcsl cetu HTepHET, BiIajeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, TpeoOpazoBanus HHGOPMAIIMHI U3 OJTHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

. co3/71aBaTh COOCTBEHHBIC MICHbMEHHBIC M KPAaTKHE YCTHBIE COOOMIEHUs, 0000111ast HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB
(bu3NYECKOro cofepKaHus, B TOM YUCIIE MyOIUYHO MPECTABIATh PE3yIbTaThl IPOSKTHOM MU HCCIEA0BATEIbCKON NESATEIBHOCTH, IPH STOM
TPaMOTHO MCIOJIb30BaTh NU3YUCHHBIN MOHATUWHBIN anmapaT Kypca (pU3MuKH, COITPOBOXK/IaTh BHICTYIVICHUE MTPE3CHTAINCH;

. IIPY BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U HUCCIEA0OBAHUN (PU3NYECKUX MPOLIECCOB paCIpeesITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMH 3aJ[a4aMH, CJICAUTh 32 BBHITTOJTHCHUEM TUIaHA IEUCTBUIM M KOPPEKTUPOBATH €TI0, aJIeKBAaTHO OIEHWBATh COOCTBEHHBIN BKJIA]l B
JESTENIbHOCTh TPYIIIBI, BEICTPAUBATH KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, TPOSBIISSA TOTOBHOCTH pa3peliaTh KOH(MIHKTHI.

K xoniy o0y4uenus B 9 kiacce npeIMETHBIC PE3YJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH y 00YUAIOIIMXCS YMEHUM:
. WCII0JIb30BaTh MOHATHUA: CUCTEMA OTCUETA, MaTepUaIbHAs TOUKA, TPAEKTOPUS, OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBHXKEHHUS,
nedopmarus (yrnpyrasi, IiiacTudeckas), TpeHHE, [IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTD U TIEPErPy3KH, IICHTP TSIKECTH, aOCOTIOTHO
TBEPIOE TEIO, EHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHNYECKHE KOJIeOaHus U BOJHBIL, 3BYK, HH(PA3BYK U YIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IITIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U TTOTJIOIICHUS,
anbda—, 6eTa- U raMMa-U3ITydeHUs, H30TOIIBI, SITICPHAsI YHEPTeTHKA;

. pasnuyaTh SBJIECHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIMHEHHOE IBIDKCHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE TBUYKCHHE,
CBOOOJHOE Ta/ICHUE Tell, PABHOMEPHOE JIBIKEHHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE JIBIKCHUE, KOJIe0aTeIbHOE IBUKEHUE
(3aTyxaroIue U BBIHYXKICHHBIC KOJIcOaHus), pe30HAHC, BOJTHOBOE JIBIDKCHHE, OTPAKCHUE 3BYKa, IPSIMOJIMHEMHOE PacpoCTpaHEHHE,
OTpa)KE€HHE U MPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JIOKEHUE OEJIOT0 CBETA B CIIEKTP U CIOKEHHE CIIEKTPATbHBIX
IIBETOB, JUCIIEPCHS CBETA, ECTECTBEHHAS PAJHMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JIYYCHHS ) TIO OITUCAHUIO X XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE (PU3UIECKOe SBICHHUCE,

. pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (PU3NYECKUX SBJICHUM B OKpYKArOIIeM MUpPE (B TOM yucie GU3NIECKUE SIBJICHUS B IPUPO/IE:
MPWIMBBI U OTJIMBBI, IBWKEHUE T1aHeT CONTHEUHON CUCTEMBI, PEAKTUBHOE JIBH)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0, I[BETA TEJ, ONTUYCCKUE SBJICHUS B IPUPOJIE, OMOIOTHIECKOE ICUCTBUE BUIUMOTO,
YIBTPAPHUOIETOBOTO U PEHTICHOBCKOTO U3TyYEHHUH, €CTECTBEHHBINA PaIMOAKTUBHBIN (DOH, KOCMUYECKHUE JIYUH, PATUOAKTHBHOE U3ITyUECHUE



IPUPOJIHBIX MUHEPAJIOB, JEICTBUE PaJIMOAKTUBHBIX U3TyYEHUI Ha OpraHU3M YeJIOBEKa), [IPU 3TOM MEPEBOANUTH MIPAKTHUECKYIO 3a1a4y B
y4eOHYI0, BBIIETATH CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBJICHUH;

. OIHCHIBATh U3yYEHHBIE CBOICTBA Tel U (PU3NUECKUE SBJICHUS, UCTIONb3Ysl (PU3NUECKHE BETUYUHBI (CPEAHSISI U MTHOBEHHAs: CKOPOCTh
TEJa [P HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IEPEMEILECHUE, TYTh, YIIIOBAs CKOPOCTb, CHJla TPEHMS, CUJla YIPYTOCTH, CHJla TSAKECTH,
yCKOpeHue cBOOOIHOTO Ma/IeHus, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHH4YecKas padoTa U MOIHOCTb, OTEHLIMAIbHAs SHEPTUs Telna,
MOJIHATOrO HAJl IOBEPXHOCTBIO 3€MJI, TIOTEHIIMAJIbHAS DHEPIHSI CKATOW MPYKUHBI, KHHETUYECKAs SHEPrUs, TOJIHasi MEXaHUYeCKasi SHEprus,
NEepUOJ U YacToTa KoJieOaHUM, AJTMHA BOJIHBL, TPOMKOCTb 3ByKa U BHICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTelb PETOMIICHUS CPE/Ibl), IPU
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICIT HCIIOJIb3YEMbIX BEIMYUH, 0003HAUCHHS U €IUHUIIBI (PU3UUECKUX BETHMYUH, HAXOIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIUUMUHY C IPYTMMH BEIMYMHAMHU, CTPOUTH IPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DPU3NUECKUX
BEJINYMH;

. XapaKTepu30BaTh CBOWCTBA Tell, (PM3UYECKUE SIBJICHHS U MPOLIECCHI, UCIOB3YS 3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHIUI CYNEPIIO3ULIMN CUJI, TPUHLIUII OTHOCUTENBHOCTH ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI
OTpaXeHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOI0 M MACCOBOTO YKCEIN MPH SIIEPHBIX PEaKLUAX, IPU 3TOM J1aBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMaTUYECKOE BhIPAKEHHE;

. OOBSICHATH (PU3UUECKUE MPOLIECCHI M CBOICTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYALUi IPAKTUKO "OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUUMHHO -CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOWCTBA
(bu3nueckux SABICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHbIE 3a1auu (OMHUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCIIOIb3YsI 3aKOHBI U (JOPMYJIbI, CBA3BIBAIOIINE
(u3nyeckre BeJIMYHUHBL: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTAIOLIUE WIH N30BITOUHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIE /ISl PELICHNUs, IPOBOAUTH PACUETHI U OLICHUBATH PEATMCTUYHOCTD MOIYYEHHOTO
3HA4YEHUs PU3NYECKOI BETMUUHBI;

. pacro3HaBaTh POOIEMBbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOLTH (PU3UYECKHX METO/I0B, UCHOJB3Ys OMMCAHUE UCCIICAOBAHUS,
BBJICJIATh IIPOBEPSAEMOE MPEAIIONI0KEHHNE, OLIEHUBATh [IPABUIBHOCTD MOPsAKa IPOBEJCHUS UCCIIEA0BaHMs, AeIaTh BEIBO/bI, HHTEPIIPETUPOBATD
pe3yibTaThl HAOJIIOACHUH U OTIBITOB,;

. IIPOBOJIUTH OIBITHI M0 HAOIIOAEHHUIO (PU3NUECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tell (M3y4eHUe BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHMs SHEPIUH, 3aBUCUMOCTb IIepro/ia KojaeOaH!i MPYKMHHOTO MasiTHUKA OT MacChl rpy3a M XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbI MaJIbIX KOJeOaHUH, PAMOJIMHEHHOE PACIIPOCTPAHEHHE CBETA, pa3jIokKeHHe O€I0ro CBeTa B CIEKTpP, U3yYEHUE CBOICTB
n300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB N300paskeHHsI TpeIMETa B COOMpAIOIIe IMH3e, Ha0II0ICHHE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB
U3JTY4EHUs): CaMOCTOSITEIbHO COOUPATh YCTAaHOBKY M3 U30BITOYHOr0 HabOpa 000pyJOBaHUs, ONIMCHIBATh X0/ OIbITA U €r0 Pe3yJIbTATHI,
(GhopMyIUpPOBATH BEIBOJIBI;

. MPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPECHUH, ONPECIIss CPeIHEE 3HAUCHHE U3MEPSIEMOii BeTHUuHbI ((POKyCcHOE
paccTosiHue coOuparoIei JIMH3b1), 000CHOBBIBATH BEIOOD CIIOCO0a H3MEpeHUs (M3MEPHUTEIBLHOTO MPUO0Pa);
. MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEIIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTbD ITYTH OT

BPEMEHH MPU PAaBHOYCKOPEHHOM JBM)KCHHH 0€3 Ha4aIbHOW CKOPOCTH, MEPUO/Ia KOJIeOaHUI MaTEeMaTHIECKOTO MasTHUKA OT JTMHBI HUTH,



3aBHCUMOCTH yIJIa OTPAKEHUS CBETA OT yIUIa MaJCHHs U YIJla MPEJIOMIICHHS OT yIila MaJeHus): IUIAHUPOBATh UCCIIEJOBAHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (PMKCUPOBATh PE3YyJIbTAThI OJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEJTMUUH B BUJIE TaOIUI] U TpadMKOB, JeaTh BHIBOIbI
10 pe3yibTaTaM UCCIIEJOBAHUS;

. IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETUUUH (CpPEeIHsS CKOPOCTh U YCKOPEHHUE Tella IPU PABHOYCKOPEHHOM JIBUYKEHMUH,
yCKOpeHue CBOOOIHOTO Ma/ieHus, )KECTKOCTh NPYKUHBI, KOA(DPUIMEHT TPEeHUs CKOJIbKEHUS, MEXaHn4yeckasi paboTa U MOILIHOCTh, 4acTOTa U
nepuoJ KojaeOaHuil MaTeMaTH4eCKOTro U MPY>KHHHOTO MasiTHUKOB, ONTHYECKas crjla COOMPAIOLIEH JIMH3bI, palMOAKTUBHBINA (DOH): TNIAHUPOBATH
U3MEpEHUs], COOUPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHMUSI, CAeys MPEVI0KEHHON HHCTPYKIMH, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAIU3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI C YUETOM 33JaHHOM MOIPELIHOCTH U3MEPEHMI;

. coOroAaTh MpaBuiia TEXHUKH 0€30IaCHOCTHU HpU padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHUEM;

. pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PM3MUECKUX MOJIENIEH: MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TEIJIO, TOUCUHBIN
WCTOYHUK CBETA, JIy4, TOHKAs JINH3a, IJIAaHETapHAst MOZEIh aTOMa, HYKJIOHHAs! MOJ/IETThb aTOMHOTO SIpa;

. XapaKTepu30BaTh MPUHIUIIBI 1EHCTBHUS N3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB € OMOPON Ha UX ONHMCAHUS (B TOM YHCIIE:

CIHIOMET], JaTYHKH MTOJIOKEHHSI, PACCTOSIHUS M YCKOPEHUS, paKeTa, 9X0JIOT, OYKH, IEPUCKOI, (hoToammapar, ONTHIECKAE CBETOBO/IHI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), UCIOb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUM U HEOOXOIMMbIE (PU3NUECKUE
3aKOHOMEPHOCTH;

. UCIOJIb30BATh CXEMBI M CXEMAaTHYHbIE PUCYHKH N3YYEHHBIX TEXHUYECKUX YCTPOWUCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOIOTUYECKUX
IPOLIECCOB MPH PEHICHNH y4eOHO -TIPAKTUYECKUX 33124, ONTHYECKHE CXEMBI IS IIOCTPOCHNUS M300paykeHNH B INIOCKOM 3epKaiie u
coOuparorieii TH3E;

. HPUBOJUTH PUMEPHI (HAXOAUTH HH(POPMALIUIO O TPUMEPax) MPAKTUIECKOTO MCIIOIb30BAHMS (PU3NUECKUX 3HAHUI B TIOBCETHEBHOM
KHU3HH U1 o0ecrieyeHHs 6e30MacHOCTH MpH 00paleHuy ¢ MprUOopaMH U TEXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHUS 3JOPOBbS U COOJIIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIEH cpefe;

. OCYILECTBIIATH MOMCK MH(OpMAIK (PU3UYECKOTO cofiepkaHus B IHTepHETe, CaMOCTOATENbHO (POPMYIUpYsI TOMCKOBBIH 3a1poc,
HAaXOJUTh ITyTH ONPENIEIEHUS JIOCTOBEPHOCTH MOJIy4€HHON MH(MOPMALMU Ha OCHOBE UMEIOIINXCS 3HAHUHN U JJONOJHUTEIbHBIX UCTOYHUKOB;
. WCTOJIb30BATh MPH BBHIIIOJHEHUU YUEOHBIX 3aJaHH HAyYHO -TIOMYJISIPHYIO JTUTEPATypy (PU3HUECKOro COepkKaHUs, CIIPaBOYHbIE

MaTepualibl, pecypcsl ceTu MIHTepHeT, BiIaaeT NpuéMaMi KOHCIIEKTHPOBAHMS TeKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM
CHUCTEMBI B IPYI'yIO;

. CO371aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHNUSI Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKIX HCTOYHUKOB (PU3UIECKOTO
COJACpIKaHud, Hy6.HI/I‘-IHO MNPEACTABJIATL PC3YJIbTAThI HpOGKTHOfI N I/ICCHGHOBaTeJIBCKOI;’I ACATCIIBHOCTHU, IIPU 3TOM I'PaMOTHO HCIIOJIB30BATh
U3y4YCHHBIN MOHATHUHHBIN anmapaT u3y4aeMoro paszeina (U3UKU U COPOBOXKIATH BHICTYIICHUE MTPE3EHTALMEH ¢ YIETOM 0COOEHHOCTEH
ayJUTOPUHU CBEPCTHUKOB.

3. Conep:xxanne 00y4eHHUs1

7 KIIACC



Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

®dusuka — HayKa o npupone. Asnenus npupoasl. PU3NUECKUE SBICHUS: MEXaHUUECKUE, TEIIOBBIE, AIEKTPUUECKUE,
MAarHUTHBIE, CBETOBbIC, 3BYKOBBIE.

®dusnueckue BenUuuHblL. M3mepenue ¢uznmdeckux BenuuuH. Dusnueckue mpuOopbl. [lorpenHocTts U3MepeHui.
MexnyHapoiHasi CuCTeEMa €IMHULL.

Kak ¢usnka u papyrue ecTeCTBEHHbIE HAyKHM H3Yy4aroT Npupoay. EcTecTBEeHHOHAY4YHBIM METOJ] MO3HAHUS:
HaOJII0/IeHNEe, TTIOCTAHOBKAa HAYYHOT'O BOIPOCA, BBIABMIKEHHE THUIIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHnueckue, TEIIOBbIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®Ousudeckue TpruOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpenenenHue UEHbI IeIEHUs IIKaJIbl U3MEPUTENBHOTO MPUOOpa.

N3mepeHne pacCcTOSHUM.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MajbIX TeJ.

W3mepenue remneparypbl Ipy IIOMOIIHN )KUAKOCTHOTO TEPMOMETPA U JAaTYMKA TEMIIEPATYPhI.

IIpoBeneHue uccae0BaHus O IPOBEPKE TUITOTE3BI: JAJbHOCTD I10JIETA IAPUKA, YIIIEHHOIO TOPU30HTAIBHO, TEM
OoJblle, YeM OOJIbIIEe BHICOTA MTyCKA.

IS

Pa3znen 2. IlepBoHayaibHbIe CBEACHUSI 0 CTPOCHHH BeleCTBA.

CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIbI, UX pasMepsl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BELIECTBA.

JBmwxenne uvactuy BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHUL C TeMIepaTypou. BpOoyHOBCKOe IBHXKEHUE,
g ¢y3us. BzaumoaeiicTBue yacThIl BEECTBA: PUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOEHUE ra30B, JKUJIKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) Tel. B3aumocBs3b
MEX/ly CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHBIX COCTOSHHUSAX M MUX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpauuu.

1. HaOmroneHune OpOyHOBCKOTO JIBH>KEHHSI.

2. HaGmonenue nuddysum.

3. HaGmronenue sBineHui, 0ObSICHIIOMMXCS TPUTIKEHUEM WM OTTAJTKMBAHUEM YacTHI] BEIIECTBA.

Jlabopamopnuwvie padbomel u onvimol.

1. OrmeHka muaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHueM (GoTorpaduwii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSAKEHUS.

Paznen 3. JIBuskeHue U B3auMoOAeCTBHE TeJl.

Mexanuueckoe nBuxkeHHE. PaBHOMepHOe M HepaBHOMEepHOEe nBWkeHHE. CkopocTh. CpenaHsisi CKOpPOCTb IIpHU
HEPAaBHOMEPHOM JIBM)KEHUU. Pacuét myTu U BpeMeHU JBUKEHHUS.

SBnenue uHepuuu. 3aKoH UHEpIMU. B3anmoieiicTBre Tell Kak MpUYrHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tea. Macca
KaKk Mepa HHEpTHOCTH Tena. IlnorHocth BemectBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJT B €IWHHIIC 00BEMaA
BEIIIECTBA.

Cuiia kak xapakTepuCTHKa B3aumojeicTBus Tein. Cuiaa ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
JUHaMoMeTpa. SIBneHue TAroteHus u cuia TsokecTd. Cuia TsSHKECTH Ha JIpyrux IuiaHerax. Bec tema. HeBecomocTs.

CnoxkeHue CUJl, HallpaBJICHHBIX 110 OJAHOU npsiMoil. PaBHoelicTByomas cuil. Cuna TpeHusi. TpeHHue CKOJIbKEHUS U TPEHHE
nokos. TpeHue B NpUpoe U TEXHUKE.

Hemoncmpayuu.
HabGmogenne MexaHnuecKoro JIBUKEHUS TeNa.
N3Mepenune CKOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaGnronenue siBeHUS HHEPLIMH.

CpaBHeHHE MaccC 10 B3aMMOJICHCTBUIO TE.
CroxeHue CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.
Jlabopamopnvie pabomel u onvimol.

1
2
3
4. HabOnroneHue U3MEeHEeHUs! CKOPOCTH MPU B3aUMOJEHCTBUU TEN.
5
6
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OrnpenenieHue CKOPOCTU PAaBHOMEPHOTO JIBHXKEHUS (IIapUKa B KUJIKOCTH, MOJICIIH JIEKTPUUECKOT0 aBTOMOOUIIS U
TaK jJajuee).

OnpeneneHue CpeaHe CKOPOCTH CKOJIbKEHUS OpYyCKa WIIH MIApUKa MO0 HAKJIOHHOMW TUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeENA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKEeHUs (JiepopMaliuu) Ipy>KUHbI OT TPUIOKEHHOU CHUJIIBI.
OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh CWJIbI TPEHHUS CKOJBXKEHHS OT Beca Tela M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIICHHs W YyBeIW4YeHUs aaBieHus. JlaBieHue rasza. 3aBHCHUMOCTb JaBJICHHUS raza oOT
o0BbEMa, Temneparypsl. [lepenada naBneHust TBEPAbIMU Te€JIAMU, KUAKOCTIMU U razamu. 3akoH [lackans. [IneBMaTnyeckue
MalllMHbl. 3aBUCHUMOCTh JABJICHHUS JKHAKOCTH OT TNIyOuHBI. ['mapoctatudeckuit mapajokc. CooOmiarommecss COCy/IbI.
['uapaBiryecKkre MEXaHU3MBI.

Atmocdepa 3emuin u armochepHoe naBieHue. [IpudmHBI CymiecTBOBaHUS BO3MYIIHONW 00070uku 3emiu. OmnbIT
Toppuuennu. U3mepenne arMocpepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HaJ ypOBHEM
Mops. [Tpubops! aiist uaMepenust aTMOC(hEepHOTO JIaBJICHHUS.

JelicTBUe )XKUAKOCTU U Ta3a HA MOTPYKEHHOE B HUX Teso. BeiTankuparomas (apxumeaoBa) cuia. 3aKkoH Apxumena.
[ImaBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.

® N o Uk~ wDN R

3aBUCUMOCTh JaBJICHUS ra3a OT TEMIIEPaTyPhl.

Ilepenaya naBieHUs KUIKOCTBIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTH BBITAJIKUBAIOINIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U INTIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITATKMBAOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBue miaBaHus TN MJIABAaHWE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOUICHHMS TUIOTHOCTEW Tella U
JKUJIKOCTH.



Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTHU Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa.

2. OnpexeseHre BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIbI, AEHCTBYIOIIEN HA TEJNO B )KUAKOCTH, OT MAacChl TEJA.

4. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAIKMBAIOIICH CHUIIbI, JACHUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT

00béMa NOrpy>KEHHOM B AKHUJKOCTh YAaCTH TeJIa U OT IIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U OMPENCICHUE €€ IPy30I0IbEMHOCTH.

Paznen 5. Pa6ora 1 MOIIIHOCTH. JHEPIHsl.

Mexanundeckast pabota. MOITHOCTD.

[IpocTbie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecus pwluara. [Ipumenenue npasuiia
paBHOBeCHS phluara K 0J10Ky. «3010Toe npaBuio» Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHHUKE.

Mexanunyeckas sHeprus. KuHetnueckass M moTeHUHManbHas 3Heprus. lIpeBpaliieHre OJHOroO BHJIa MEXAHUYECKOU
SHEPIUH B APYroil. 3aKOH COXPAHEHUS IHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMmepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue padbOThHI CUIIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU TeJa 10 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHS pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. VM3ydeHune 3aKOHA COXpPaHECHUS MEXAHUYECKON DHEPIUH.
8 KUIACC

Pa3nea 6. TenioBbIe AIBJICHHUS.
OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KMHETUUECKOW TEOPHM CTPOEHHUS BellecTBa. Macca M pa3mepbl aTOMOB M
MoieKyJI. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.



Mopnenu TBEPIOro, >KUJIKOTO W Ta3000pa3HOro cocTosiHuM BemiecTBa. Kpucramnmueckue M aMopgHbIE Tena.
OOBbsiICHEHHE CBOMICTB Ia30B, >KMJIKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJOKEHUW MOJEKYJSIPHO-KMHETHYECKOW TEOPHH.
CmaurBaHU€ U KallWJUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHne U CKaThe.

Temneparypa. CBs3b TeMIiepaTypbl CO CKOPOCTHIO TEIJIOBOrO JABWXEHUS yacTull. BHyTpeHHsst sHeprus. CrocoObl
W3MEHEHUs] BHYTPEHHEW 3HEpruM: Terionepeaadya M coBeplleHue padboThl. Buabl Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIHS, U3JIyYCHHUE.

KonuuecTtBo TemiaoThl. YjenbHas TEMIOEMKOCTh BelIeCTBAa. TenmaooOMEeH U TEIJIOBOE paBHOBECHUE. YPaBHEHHUE
TerioBoro OanaHca. [lnaBieHne © OTBEpJ€BaHUE KPUCTAIUIMYECKUX BEIIECTB. YAElbHAas TEIJIOTa [UIABJICHUSI.
[TapooOpazoBanue u kouaeHcamusi. HMcmapenue. Kumenue. VYnenpHas TemyioTa mmapooOpa3oBaHUs. 3aBHUCHUMOCTD
TeMIIepaTypbl KUMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y AeJIbHAS TEIIOTa CTOPAHMUS.

[Tpuamuner pabotel TersioBbix ABuratened KIIJ TeroBoro nBuratens. TemmoBble ABUTATENW W 3allUTa
OKpY>KaroLIEen CPebl.

3aKOH COXpPAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHXKCHHSI.

Ha6monenne nuddysun.

HabOmronenne ssBjieHni cMauMBaHKS M KalLIAPHBIX SBJICHUM.
HaGmrofgenue TemioBoro pacimpeHus Tedi.

W3meHeHue naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarPeBAHUU WA OXJIKICHUH.
[IpaBuna n3MepeHus: TeMIeparypsl.

Bunpl Temonepenaym.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HaGmroeHre KuneHusl.
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12. HabnroieHre mocTosTHCTBA TeMIIEpaTyphl MPH TIJIaBJICHUH.

13. Monenu TenjaoBbIX JBUTATENCH.

Jlabopamopnwie pabomel u onvimol.

OMnbITEI O 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MTPUTSHKCHHUS.

OMnbITEI O BBIPAILIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITEl O HAOIOACHUIO TETNIOBOTO PACIIUPEHHUSI Ta30B, KUIAKOCTEH U TBEPABIX TEl.

OmnpeneneHue gaBieHUs BO3yXa B OJTOHE HITPUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3yXa OT €r0 00bhEMa M HArpEeBaHUS WITH OXJIAKICHHUS.
[IpoBepka THNOTE3bl JTUHEWHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA XHUJIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
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TEeMIIepaTyphl.
HabGnronenue n3MeHeHnst BHYTPEHHEN SHEPTUU Tela B pe3yJibTaTe TeIuIonepeaadn U paboThl BHEIIHUX CHUII.
HccnenoBanue sBiIeHMs TEIIOOOMEHA MPU CMEIIMBAHUU XOJOIHOM U TOPSIYEi BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH NpHU TEMJIOOOMEHE C HarpeTbiM METAIMYECKUM

N

LHUJIMHIPOM.

10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BELIECTBA.

11. MccnenoBanme npouecca uCapeHus.

12. OnpeesieHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHON TEIIOThI IUIaBJICHUS JbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpu3auust Ten. J(Ba pojla SIEKTpUYECKUX 3apAnoB. BzaummopaeicTBue 3apshKeHHbIX Tel. 3akoH Kyiiona
(3aBUCHMOCTb CUJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXK]Y TEJIaMH).

Onektpuueckoe noje. Hanpspk€HHOCTD 3ieKTpudeckoro noiid. [IpuHuun cyneprno3uium 3JIeKTPUYECKUX Moyiei (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. ODJIEMEHTApHbIA 3jeKkTpuueckuil 3apsan. Crtpoenuwe atoma. I[IpoBogHuKM u
JOUBJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUAN TOK. YCIIOBHUSI CYIIECTBOBAHUS AIEKTPUYECKOrO TOKA. MICTOYHMKM MOCTOSHHOrO TOKa. JlencTBus
IIEKTPUYECKOTO TOKA (TEMJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.



Onektpuueckas nenb. Cuna TOka. OJEKTpuyeckoe HamnpsokeHue. CONpOTUBICHUE MPOBOJHMKA. Y IEIIBHOE
CONpOTUBJICHUE BemecTBa. 3akoH Owma mna yvactka uenu. IlocienoBarenbHOE W THapalielIbHOE COETUHEHHE
ITPOBOIHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. OnekTpuyeckue LENd U TOTpeOUTeNn
ANIEKTPUYECKOM dHEepruu B ObITy. KOpoTkoe 3aMbIKaHuE.

[TocTosiHHbIE MarHUTHl. B3auMozeicTBie NOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1nojie. MarauTHoe mnojie 3eMIu U €ro
3HAYEHHUE JJIs1 )KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJie AIEKTPUUYECKOro TOKa. [[pruMeHeHne 3eKTpOMarHuToB
B T€XHUKE. J[elicTBME MAarHUTHOIO IMOJsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUraTellb MOCTOSSHHOTO TOKa. Mcnoib30BaHue
AJIEKTPOJIBUTaTEIC B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apajnes. SBneHue 3yekTpoMarHuTHOW uHAyKuuu. IIpaBuno Jlenma. Onekrtporeneparop. CrnocoObl
MOJTYYEHHUSI DJIEKTPUUECKON SHEPIUU. DJIESKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJekTpu3alus Ted.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJCHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U JICUCTBUE JIIEKTPOCKOIIA.
DneKTpocTaThueCcKast UHAYKIHUS.
3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3aPsJIOB.
[IpOBOAHUKH U TUDIIEKTPUKH.
MogenupoBaHue CUIIOBBIX JIMNHUU 3JIEKTPUYECKOTO TOJIA.
W cTOYHUKY OCTOSIHHOTO TOKA.
JlelicTBUSA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUJIKOCTH.
. ['a30BBbIi1 pa3ps.
. 3MepeHune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 3JeKTpuIeCcKOro HarpsHKeHUs. BOJIbTMETPOM.
. PeocTtar n marazuH cOnpoTUBIICHUMN.
. BzaumoericTBre NOCTOSSHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

MoaenvpoBaHrue HEBO3MOKHOCTH PA3/ICICHUS MTOIOCOB MATHUTA.
MoaenvpoBaHue MarHUTHBIX MOJIEHA MOCTOSIHHBIX MArHUTOB.

OmneIT Dpcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlercTBrMEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DNEeKTPOJBUTaTellb MOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

OmnbiThl @apajes.

3aBUCUMOCTh HalPaBJIECHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3SHUKHOBEHHUS.
DJIEKTPOTreHepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimeol.
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10.
11.
12.
13.
14.

OnbIThl 1O HAOIIOACHUIO ATIEKTPU3ALUU TEJI UHIYKIIUEH U TPU COPUKOCHOBEHUHU.

HccnenoBanue 1€MCTBUS SIEKTPUUECKOTO OIS HA TPOBOAHUKH U IUDIICKTPHUKHU.

COopxka u npoBepka pabOThI JIEKTPUICCKON 1IN MOCTOSIHHOTO TOKA.

N3mepenue u peryJmpoBaHue CUIIbl TOKA.

N3mepenure u peryJinpoBaHue HANPSIAKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO Y€Pe3 PEe3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HANPSIHKEHUS
Ha Pe3UCTOpe.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb SJIEKTPHUYECKOTO CONPOTHBIEHUS IPOBOAHUKA OT €ro JJIMHBI,
TJIOIIA/IM TTOTIEPEYHOTO CEUSHUs M MaTepuaa.

[IpoBepka npaBuia CIOKEHUS HANTPSKEHUN MPU MOCTIEA0BATEILHOM COSUHEHUH JIBYX PE3UCTOPOB.

[TpoBepka npaBuia AJisg CUIIbI TOKA MPU MapauieIbHOM COSAMHEHUN PE3UCTOPOB.

Ornpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpenenieHrne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIAEISAEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAMPSHKEHUS HA HEH.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.



15. I3yyeHue MarHuTHOTO IOJIsl HIOCTOSIHHBIX MAarHUTOB MIPU UX OObEIUHEHUU U PA3JECICHHH.

16. MccrienoBanye NEMCTBHS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KATYIIKH ¢ TOKOM M MarHuTa OT CHJIbl TOKa U
HaIlpaBJICHUS TOKA B KaTyLIKE.

18. I3ydyeHue AeiCTBUSI MAarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue 1 uzydeHue paboThl 3JIEKTPOIBUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBUraTebHOW yCTaHOBKH.

21. OnBITEl 10 MCCIIEOBAHUIO SIBJICHHUSI 3JEKTPOMATHUTHOM HMHAYKIMHU: HMCCIECJOBAaHUE H3MEHEHHMH 3HAYEHUs U
HaIIpaBJICHUS] UHAYKIIMOHHOT'O TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanunueckoe nBuxkeHne. MarepuaibHas Touka. Cucrema orc4é€ra. OTHOCUTENBHOCTh MEXAHUYECKOIO JIBUKEHUS.
PaBHOMEpHOE mpsAMoIMHEHOE JBHKEeHUE. HepaBHOMepHOE mNpsMoIMHENHOE IBHKEeHUE. CpefaHsis W MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenune. PaBHOyCKOpEeHHOE MpsAMOJMHEHOe BMkeHue. CBoOoiHOE najenue. OnbiThl [Nanues.

PaBHOMepHOE nBMXKEHUE 1O OKpykHOcTU. l[lepuox m wactora oOpamienus. JIuHeiiHass U yrjioBas CKOPOCTH.
L{eHTpOCTPEMHUTENBHOE YCKOPEHUE.

[Iepsbiii 3akoH HptoToHa. Bropoi 3akon HeroTtona. Tpetnit 3akon HeroTona. [IpuHiun cynepno3unuu cum.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUs CKOJIbKEHHUSI, CUJIa TPEHUSI IOKOS, JPYTUE BUIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHMPHOTO TITOTEHMs. Y CKOpEHHE CBOOOJHOTO majeHus. [[BuKeHHe MIaHeT BOKPYT
Connua. [lepBas kocMuueckas CKopocTb. HeBECOMOCTh U Ieperpys3KkH.

PaBHoBecue martepuaibHOM TOYkH. AOCOIIOTHO TBEpIOE Teno. PaBHOBecue TBEPIOro Tena C 3aKpEIUIEHHON OChIO
BpaieHuss. MomeHt cuibl. LleHTp TskecTu.

Nmnynbece tena. U3menenne umitynbca. MIMImyibe cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PEakTUBHOE IBHKEHUE.



Mexanuueckass paborta v MOHIHOCTh. PaboTa cui TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEPrud M padOTHI.
[loTeHunanbHasi 3Heprus Tena, MOJHATOIO HAJ MOBEPXHOCTHbIO 3emiid. lloTeHuuanbHas SHEpPrus CxKATON MPYKUHBIL.
Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPIHH.

Jemoncmpayuu.
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10.
11.
12.
13.
14.
15.
16.

HabGmnrogenne MexaHn4ecKoro JBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHUE ITyTEH U TPACKTOPUIM ABUKEHUS OJHOTO U TOT'O K€ T€Ja OTHOCUTEIBHO PA3HbBIX TEJl OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBHKECHUSL.

HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKCHUS.

Habmroienue nBUKeHus Tejla 1o OKPY>KHOCTH.

HabmroieHue MexaHU4YecKux SIBJICHUM, MPOUCXOAAIUX B cucTeMe oTcuéra «Tenexka» Nnpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHUTENIbHO KaOuHeTa (QU3UKU.

3aBUCUMOCTb YCKOPEHHUS T€Jla OT MacChl TeJla U ACHCTBYIOLIEH HA HETO CHUIIBI.

HabGmronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBUH TEII.

M3meHeHue Beca Tela Py yCKOPEHHOM JBHKCHUU.

Ilepenaya umiryibca Ipu B3aUMOACHCTBUU TEIL.

[TpeoOpaszoBanus YHEPTUH NMPU B3aUMOACHCTBUU TEJL.

CoxpaHeHrEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca IIPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUU.

HabmroieHue peakTHBHOTO IBHKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM MaJICHUHU.

CoxpaHeHrne MEXaHMYECKON DHEPTUM IIPU IBUKEHUH TEJIA MO IEMCTBUEM IPYKHUHBI.

Jlabopamopnvie pabomel u onvimol.

1.

2
3.
4

KoHcTpynpoBaHue TpakTa AJis pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBMKEHUS IIApUKaA WIH TEJIEKKU.
Omnpenenenue cpeHell CKOPOCTH CKOJIBbKEHUS OpyCcKa WK ABMXKEHUS LIapUKa 110 HAKIIOHHOW MJIOCKOCTH.
Ornpenenenue yCKOpeHus Tella P PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOW ITIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HaYaIbHOW CKOPOCTH.



v

[IpoBepka runoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JABMKEHHUH 0€3 HauyaJbHOW CKOPOCTH IyTHU OTHOCSITCS KakK psl
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. McciienoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIbHOTO JABJICHUS.

7. Omnpenenenrie K03QGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Ompenenenune KECTKOCTU NPYKUHBI.

9. Ompenenenue padOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBUKEHHUU TeJa MO TOPU30HTATIBLHON TOBEPXHOCTH.

10. Onpenenenue pabOTHI CUIIbI YIPYTOCTH MPU MOABEME Ipy3a C UCIOJIH30BAHUEM HEMOJABUKHOTO U MOABUKHOIO

OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHUs SHEPTUMH.

Pazgen 9. Mexanudeckue Koj1e0aHus U BOJIHBI.

KonebarenrHoe  nBmwxkeHue. (OCHOBHbIE — XapaKTEpUCTHKU  KoJieOaHWM: Tepuoj, YacToTa, aMIUIUTY]a.
MatemaTudeckuii U Ipy>KUHHBIA MasTHUKU. [IpeBpanienue 3Hepruu npu KojaedaTeIbHOM JBUKEHUU.

3aryxaronue Konebanus. BeinyxaeHHbie koebanus. Pezonanc. Mexanndeckue BOHBI. CBOMCTBA MEXaHHMYECKUX
BOJH. [IpononbHbIE U MonNEpedHble BOJIHBL. [[1MHA BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHUs. MeXaHu4yecKue BOJIHBI B
TBEPIIOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpakeHne 3Byka. H(Dpa3Byk U yabTpa3ByK.

Hemoncmpayuu.

1. HabGmonenue xosie0aHUM TeN MO IEMCTBUEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmronenue BbIHYKJIEHHBIX KOJI€OaHUI U pe30HaHCca.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YACTOTHI.

6. AKyCTHUYECKUU PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue 4acTOThI ¥ MEPHO/I1a KOJIeOaHUIT MaTEeMAaTHYECKOTO MasiTHUKA.

2. OmnpeneneHre 4acTOTHI U MeproAa KoiaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEPHO/Ia KOJICOAHHH MOBEIIEHHOTO K HUTH TPy3a OT JJIUHBI HUTH.



4. VccrnenoBaHue 3aBUCUMOCTH IEpUOa KOJIeOaHUM IPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH ME€PUOIa KOJEOaHUI rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OmbBITHI, JEMOHCTPUPYIOIIME 3aBUCMMOCThH TMepuoia KoJieOaHWN NPy KMHHOTO MAasTHHKAa OT MAacChl Tpy3a H
KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUS.

Pazgen 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE TMojie. OJIeKTpOMarHuTHble BOJHBL.  CBOMCTBa  3JMEKTpPOMAarHUTHBIX  BOdH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO TeledoHa.

Pa3pen 11. CBeToBLI€e SIBJIEHHS.

JlyueBast monenp ceta. Mctounuku ceera. [IpsmonuneiiHoe pacnpoctpanenue cBera. 3atmeHus: CosHua v JIyHBI.
OtpaxkeHue cBera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.

[Ipenomnenue ceera. 3akoH mpesioMJieHHs cBeta. [lonHOe BHyTpeHHEe oTpakeHue cBeTa. Mcrnoiap30BaHUE MOITHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nydeid B nuH3e. OnTuyeckas cucreMa (poroanmnapara, MUKpOCKOIa U Teneckomna. ['11a3 kak ontuyeckas
cuctemMa. bam3opykocTh U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B cniektp. OnbiTel HetoTOHA. ClioskeHHe CIeKTpalIbHbIX LIBETOB. /{ucnepcus ceera.

Hemoncmpayuu.

1. IIpsAMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OTpakeHHE CBETA.

3. Ilomydenune n300pakeHnii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. IlpemomiieHue cBera.



5. OnTUYECKUi CBETOBO/I.

6. XoJ JIy4eil B coOuparomieit InH3e.

7. XOJ JIy4eH B pacCEeUBAIOLIEH JIMH3E.

8. ITlomydeHue n300pakeHH C MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOINA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 06e10ro cBera B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIy4da OT yTJla MaJCHHUs.

2. M3yudeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH YTJjla IPEJIOMIICHHS CBETOBOIO JIy4a OT yIUIA ITAJICHUS HA TPAHULE «BO3YX—CTEKIIO.

4. TlomydeHue M300paKEHHM C MTOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIbI COOMpPAIOIIEH JTMH3HI.

6. OMBbITHI 1O Pa310KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OMBITHI IO BOCIPHUATHIO I[BETA MPEAMETOB MPU WX HAOIIOICHUN Yepe3 IIBETOBBIC (PIIIBTPHI.

Pa3znen 12. KBanToBble ABJI€HHS.

Omnsitel Pezepdopaa u nnanerapHas mojaens atoma. Mogens aroma bopa. Mcnyckanue v nmoryioneHnue cBeTa aTOMOM.
KBanThl. JInHENYATHIE CIEKTPHL.

PanunoaktuBHOCTh. Anb(da, Oera- n ramma-usnydenus. CtpoeHue aTomMHoro siapa. HykioHHass Mojenb aTOMHOTO
aapa. M3oronsl. PagnoaktuBHble npeBpaiienus. [lepuoa nmomypacnana aTOMHBIX SIED.

SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsiI0BOTO W MACCOBOTO YHCEN. DHEPrUsl CBS3M aTOMHBIX siaep. CBs3b
Macchl U sHepruu. Peaknuu cunresa u aenenus saaep. Mcrounuku sneprun CosHIa U 3BE3]I.

SnepnHas sHepreTuka. /[elicTBus paguoakTUBHBIX U31yUYE€HUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHEKTphI U3IIYyUYECHUS U MOTJIOUIEHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.



3. Cunekrtp Boaopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYUYCHUH.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnuwvie padbomel u onvimol.

1. HaOnronenue CrIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnenoBaHue TpEKOB: UBMEPEHUE YHEPTUH YACTUIIBI IO TOPMO3HOMY TTyTH (TI0 poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpHUTEIBLHO-00001HAO M MOAYJIb.

[ToBTOpUTENHHO-0000MAIOMIMKA  MOAYJIb MpEIHA3HAUYEH Uil CHUCTeMaTH3aluud MW O00O0OIIEHUs MPeAMETHOro
COJIEpKaHMsI U ONbITa JAEATEIbHOCTU, MPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (PU3MKH, a TaKKe JJIsl TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY AK3aMEHY MO (hU3UKe AJisi 00yqarouxcsl, BHIOPaBUIUX ATOT YUE€OHBIN IPEAMET.

[Ipyn “3ydyeHUU NaHHOTO MOAYJIS PEATM3YIOTCSI U CUCTEMATU3UPYIOTCA BUJbI JNEATEIbHOCTH, HA OCHOBE KOTOPBIX
oOecreuynBaeTcs JOCTHKEHUE MPEAMETHBIX M METaNpeIMETHBIX IJIaHUPYEMbIX pe3yJbTaToOB 00yueHus, hopmupyercs
€CTECTBEHHOHAYYHAas! TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUIN IPUPOJIBI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSICHITH (DU3NUYECKUE SABJICHUS, IPUMEHSS MOJyYCHHBIE 3HAHUS, PElIaTh 3aJa4k, B TOM YHCJI€ KaYeCTBEHHBIE
Y SKCIIEPUMEHTAIIbHBIE.

[TpuHIIMTIHATBHO JEATEIBHOCTHBIA XapaKTep AAHHOTO pasjiena peajusyercs 3a cYE€T TOro, 4To oO0ydaroluecs
BBITIOJTHSIIOT 33JJaHUSI, B KOTOPBIX UM IpEIaraercsi:

Ha OCHOBE MOJYYEHHBIX 3HAHUI Pacrno3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKUE SIBIICHUS B OKPYXAIOLEH NpUpOJIe
1 IOBCEIHEBHOM KU3HHU,

WCIIOJIB30BaTh HAay4YHbIE METOJIbI UCCIENOBaHUS (DU3UYECKUX SIBIICHUM, B TOM YHCIE JJI MPOBEPKU TUIOTE3 U
MOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHBIE OCHOBBI HamOoliee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH, Hampumep, MPaKTUYECKOro
WCIIOJIb30BaHUs PA3JIMUHBIX HCTOYHUKOB YHEPTUM HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB
SHEPTUH.



4. Temartuuyeckoe nnaHupoBaHue

7 Knacc
Ne ni/m | HammeHoBaHue pa3/iesioB M TeM MPOrPaMMbl KoanuecTBO yacon
Bcero | KonrpoJbHbie padoTsl

1 du3nka u e€ poJib B NO3HAHUM OKPY Kawilero mupa | 4
2 IlepBoHaya/ibHbIE CBEJIEHNUS 0 CTPOEHUH BemecTtBa | 6
3 JIBu:KeHMe W B3aMMO/IeiicTBHE TeJl 21
4 JlaBJjieHre TBEPABIX TeJl, JKUAKOCTEH U ra3oB 21
5 PaGora u MOIIHOCTH. DHeprus 12
6 Pe3epBHoe Bpems. O0o01aoniee noBTopeHme 4

Htoro 68
8knacc
Ne n/m | HammeHoBaHue pa3esioB U TeM nporpammbl | KosinyecTtBo yacon

Bcero | KourpoJsibabie padoThl

1 TensioBble sABJIEHUS 28
2 JJleKTPpUYeCKHe U MATHUTHBbIE SIBJICHUSI 37
3 Pe3epB. O00011a10111€€ IOBTOPEHHE 3

Hroro 68
9knacc
Ne nn/m | HammeHoBaHuUe pa3/iesioB M TEM MPOrPaMMbl KoanuyecTBo 4acoB

Bcero | KonrpoJsbHbie padoTsl

1 MexaHudyecKue siBJEeHHUS 40
2 MexaHHYeCcKHe KOJIEOAHUSI ¥ BOJIHBI 15
3 JIeKTPOMATrHUTHOE T0JI€ M )JIeKTPOMArHUTHBIE BOJIHBI | 6
4 CBeTOBBIE AABJIEHHSA 15




KBanroBble iBJIeHUSA

17

IoBTOPUTEIHLHO-00001IAIOIINI MOTYJIb

Hroro

102

5. TloypoyHoe nnaHupoBaHue




PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1151 oOyyaromuxcs 7-9 kKjiaccoB



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJIOKEHMH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (henepanbHON paboueii mporpaMMbl BOCTIUTAHUS U
Konneniuu npemnogaBanus yaeOHoro npeameta «Dusnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTH OOyYaroUIMXCsli U OpPraHU3ALMI0 U3YUYECHUS
bu3NKM Ha NEATEIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEJAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeiejieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEITIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUHN, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u GUUIECKOU
reorpadueii, BHOCHT BKJIaJ B C€CTCCTBEHHOHAyYHYIO KapTUHY  MHpA,
IPEeNOCTaBIseT HauOoJee SCHble O00pa3lbl MPUMEHEHHS HAyYHOIO METOoJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 THaBHBIX 3a/lady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOM T'PaMOTHOCTH M
MHTEpeca K HayKe y 00y4aromuxcsl.

Wzyyenne @u3ukun Ha 0a30BOM ypoOBHE IMpenIoyiaraeT OBJAJCHHE
CIIEIyIONUMU KOMIETEHTHOCTSIMH, XapaKTEpU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS,

e HHTEPIPETHPOBATH  JIAHHBIE W  HCIOJb30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JIsl TIOJYYCHUS BHIBOJIOB.

[lenn wusyuenus ¢GU3NKKM HA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @exnepauuu, peamu3yrOMIHUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pelICHUEM



Komnerun Munucrepersa npoceiienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [TK48H).
Heau ndyyenus pusnku:

NPHOOPETCHHE HWHTEpPEeca M CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTyalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATEITLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O POMU (DU3UKH IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TPEJCTABICHWH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHATBLHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTabHEHIIIeMy 00yUISHHUIO B 3TOM HAIpPaBIICHUH.

JlocTKeHHME 3TUX IIeJIeld MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
oOrmrero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHUW  BeEIlIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJEKTPHUUYECKHUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

MPUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM MOTYYEHHBIX 3HAHU;

OCBOEHHE METOJOB PpEIICHUS MPOCTEUIINX pPacyETHBIX 3aJad ¢
UCIIOJIb30BaHUEM (U3MUECKUX MOJENel, TBOPUYECKHUX U MPAKTHUKO-
OPUEHTUPOBAHHBIX 3a7aY;

pa3BUTHE YMEHHUI HAOIIOAATh NPUPOJIHBIE SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThI M IKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(popMaIny;

3HAKOMCTBO €O cepamu TpoPeCcCHOHATIEHON NEeATeTbHOCTH, CBSI3aHHBIMU
¢ (GU3MKON, M COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUECKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO

oOpasoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJlacce — 68 yacoB (2 yaca B HeAento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIO).

[Ipennaraemslii B mporpaMMe no (uU3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTEIb JI€IaET BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUYATbHBIX OCOOEHHOCTEH
OOyJaroIMXcs, CIUCKA AKCIIEPUMEHTATIBHBIX 33/IaHHM, MpeiaraéMblXx B pamMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3ukKe.



COAEPKXAHME OBYUYEHUSA

7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

®usuka — Hayka o mpupoie. SBieHus npupoapl. Ousznueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi cCUCTEMa €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAaHUS: HAOJIOJIEHHE, MOCTAHOBKAa HAYyYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3nUeCcKUX SABJICHUH C TOMOIIBIO MOJIETEH.

Hemoncmpayuu.

3. MexaHuveckue, TEIUIOBBIE, D3JIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
4. duzmyeckue NpuOOPHI U Mpoleaypa MPSIMBIX U3MEPEHUI aHATOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
7. OnpenesieHUE LEHBI ACJIICHUS Kbl U3BMEPUTEIBHOTO TPUoopa.
8. H3mepenue paccTosiHuil.
9. HMsmepenue o0bEMa )XKUAKOCTH U TBEPIOTO TEa.
10. OnpenienieHne pasMepoB MaJIbIX TEIL.
11. U3mepenne teMnepaTypbsl OPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JaTYUKa TEMIIEPATyPBhl.

12. [IpoBenieHne mccaeqoBaHUs MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH MOJETA
HIapyKa, MyIIEHHOIO0 TOPU30HTAIBHO, TeM OO0JbIle, 4eM OOJbIlIe BbICOTA
IycKa.

Pa3znen 2. IlepBoHavasibHble CBeeHUSI 0 CTPOCHNH BelIeCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHL] C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue wyactuil
BEILIECTBA: IPUTSHKEHUE U OTTATIKMBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MEXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

4. HabGmonenne 6poyHOBCKOTO JIBHKEHUSI.



5. HabGmionenue nuddyzum.
6. HaOmonmenue  siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

4. OueHka JauameTpa aroMa METOJOM PSAOB (C  HCIOJb30BaHUEM

dororpaduii).
5. OnbITHI O HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
6. ONBITHI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.
Paznen 3. JIBuskeHue u B3auMoOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWXEHHHU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3aumonaeiicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0OBEMa BeIECTBA.
Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJa
TskecTd. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOW NpsiMoM. PaBHonelcTByromas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B MPpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
7. HaOmronenne MexaHM4eCKOTO IBMKSHUS Tela.
8. M3mepeHue CKOpOCTH MPSAMOIUHENHOTO IBUKEHUS.
9. HaOmroneHue siBI€HUS] HHEPLIUU.
10. HabOnronenne nu3MeHeHusi CKOpOCTH MPH B3aUMOICHCTBUH TEll.
11. CpaBHEHHE MacC MO B3aUMOJEHCTBUIO TEI.
12. COKEHHE CUII, HAPABJIEHHBIX 110 OAHOUN HPSIMOiA.
Jlabopamopnsie pabomul u onvimol.
6. OnpenesneHre CKOPOCTH PABHOMEPHOTO JBIKECHUS (IIapvKa B KUJIKOCTH,
MOJIEJIM AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

7. OmpeneneHne CpeaHEW CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

9. OmnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pACTSKEHUS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.

10. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIbKEHHS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS J1aBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0BbEma, TemmepaTypsl. [lepemaua naBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUJKOCTU OT TiyOuHbl. ['mapocraTuueckuit
napanokc. Coobaromnuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIECTBOBaHHMS
BO3AyIHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue armocdepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPSI.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

JlelicTBHE KUAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.

9. 3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

10. [Iepenaua naBneHUs )KUAKOCTHIO U Ta30M.

11. CooOuiaroruecs: CoCy/bl.

12. 'mapaBnuyecknii mpecc.

13. [IposiBnenue nercTBrst aTMOC(EpHOTO JaBICHUSI.

14. 3aBUCUMOCTDh BBITAJIKUBAIONICH CHUJIBI OT OOBEMA TMOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH KUJAKOCTH.

15. PaBEHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BHITECHEHHOM JKHJIKOCTH.

16. YCIIOBHE TUIaBaHMS TEJ: IUIABAHWE WIM IOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOINIEHUS IJIOTHOCTEHN TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

6. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPyKEHHOMU B
KUJIKOCTh YacTH TeJa.

7. OnpeneneHue  BBITAJIKUBAIONICH  CWIbL, JEUCTBYIOUIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCT.

8. IIpoBepka HE3aBUCUMOCTH BBITAJKHBAIOIIECH CHUIIbI, JEHCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl Teja.

9. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJAKOCTH.

10. KonctpyupoBanne apeomeTpa WIM KOHCTPYUPOBAaHUE JIOJKU U
onpenesieHne €€ rpy30MoabEMHOCTH.

Pa3znes 5. PaGoTra u MoiHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.



«3onoroe mnpasuno» MmexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckass 3Heprus. KuHernueckass M NOTEHUUAIbHAs SHEPIUs.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

2. IIpumepsl poOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

5. Ompenenenue paOOTbl CUIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tella

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
6. McciienoBaHue yclIOBUM paBHOBECHS pblyara.
7. W3mepenue KII/] HaK1OHHOM ITOCKOCTH.

8. M3ydeHune 3aK0OHa COXpPaHECHUS MEXAHUYECKON YHEPIUH.
8 KIIACC

Pa3zneu 6. TenuioBbie siBJICHUA.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPIOro, JKHIKOTO W Ta3000pa3HOTO COCTOSSHUM BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKCHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buner TEIUIoNEepEeAaAYM:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEpJCBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TermoBbeix apurareneit KIIJ temmoBoro nBuratens.
TernoBble IBUTATENM U 3AIIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

14. HaGmrogenre OpOyHOBCKOTO JIBH>KEHHS.



15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

HaGmonenue nuddysuu.

HabOmroienre SBJIeHH CMauMBaHKS U KalMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKICHHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Buae! Tennonepenayu.

OxnaxkiIeHue Ipyu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN Pa3IMUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mronenune moctossHCTBA TeMITepaTyphl TPH TIIABJICHUH.
Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24,

25.
26.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABJIIEHUS BO3AyXa OT €Tro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEeHHs BHYTPEHHEH DSHEpPruud Tejla B Ppe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenue yaeapHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yAaenbHON TEIIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTBue
3apsoKEeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX T€J OT BEJIUYUHBI 3apsAI0B U PACCTOSHAS MEXKY TEJIAMH).

Onextpuueckoe noine. HanpsxéHHocTs snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DReKTpUYeCcKre eNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHO€e nosie. MarHutTHoe noJie 3eMJIM U €r0 3HAYEHUE NI )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO NOJISI HA MIPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.

DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEeKTPOCTAHIMH Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.
Hemoncmpayuu.

26. DneKTpU3anus Tell.

27. JIBa poja 3EKTPUYECKUX 3aPsIA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJ.
28. YCTPOMCTBO U AEUCTBUE IIEKTPOCKOIA.

29. DJEKTpOCTaTUYECKask MHTYKIIHSI.

30. 3aKOH COXPAHEHHUS DJIEKTPUUECKUX 3apsIIOB.

31. [IpOBOJTHUKH U TUINEKTPUKH.

32. MoaenupoBaHue CHJIOBBIX JJUHUM IEKTPUUYECKOTO OIS

33. ICTOYHHMKH MOCTOSTHHOTO TOKA.

34. JIeMCTBUSA SIIEKTPUYECKOTO TOKA.

35. DJIEKTPUYECKUIN TOK B JKHIKOCTH.

36. ['a30BbII pa3psia.

37. I3MepeHune CUJbl TOKa aMIIEPMETPOM.

38. I3MepeHue 3IeKTPUYECKOTO HANPSIAKEHHUS BOJIbTMETPOM.

39. Peocrar u MarasuH CONpOTHUBIICHUM.

40. BzauMoencTBUE NOCTOSIHHBIX MAarHUTOB.

41. MoaenupoBaHue HEBO3MOKHOCTH Pa3JEICHUS MTOJI0COB MArHUTA.



42.
43,
44,
45,
46.
47.
48.
49.

50.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DJIEKTPUUYECKOTO IMOJSI HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenune u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN IOMEPEYHOTO
CEUCHHMs ¥ MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH DJJEKTPUYCCKOTO TOKA, BBIJACISIEMOW Ha
pe3ucrTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  TMOCTOSIHHBIX ~MAarHWTOB TPH  HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.



38. OnBITBL, JAEMOHCTPUPYIOLIME 3aBUCUMOCTHb CHJIbI  B3aHMOJEHUCTBUSA
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

39. I3ydeHne neicTBHUs MATHUTHOTO 110JIL HAa IPOBOJIHUK C TOKOM.

40. KoHcTpyupoBaHue 1 U3ydeHue padoThl JIEKTPOABUTATEIIS.

41. U3mepenue KII/1 351ekTpoaBUTaTeIbHOM YCTAHOBKH.

42. OnBITBI IO HWCCIICIOBAHUIO SIBJICHUSI DJIIEKTPOMAarHUTHOW WHAYKINHN:
VCCIICJOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHoe mpsiMosinHelHoe aBHkeHue. CBoOOgHOE
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tpernii 3akoH HproToHa.
[IpyHUIMN CynepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOTO
nageHus. Jlmwxkenue ruianer BOkpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeHeHne umiynbca. MIyabc cuitbl. 3aKOH COXPAaHEHHS
UMITyJbca. PeakTUBHOE IBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus CxaTou npyxuHel. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

17. HabnroieHre MeXaHu4ecKoro JABUKEHUS Tela OTHOCUTEIbHO Pa3HbIX Tell

OTCYETA.



18.

19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

CpaBHeHME TyTE€d W TPACKTOPUM ABHKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanne Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MeXaHM4eCKUX SIBJICHU, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPABHOMEPHOM U  YCKOPEHHOM JBHXKECHUH
OTHOCHUTENHHO KabnHeTa (PU3NKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOICCTBUM TEJL.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenmne peakTHBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPIUU MPHU JBH>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

12.

13.

14.

15.

16.

17.

18.
19.
20.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJBHEWUIIEro PaBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIJKCHUU 0€3 HauajbHOW CKOPOCTH.

[IpoBepka TruIIOTE3bl: €CIM NPH PaBHOYCKOPEHHOM JIBHDKEHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH  CHJIBI TPEHMS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



21. Onpenenenrie  pabOThl  CWIIBI  yOPYrOCTH MNpU MNOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.

22. I3yueHune 3aKk0Ha COXpPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
SHEPrUU MPH KOJI€OATETBHOM JIBHXKEHHH.

3aryxaromue  koneOaHus.  BoiHyxkzaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTh 3ByKa u BbicoTa TOoHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

7. HaOmronenue koneOaHUM TeJI MOJ IEHCTBUEM CHIIBI TSOKECTH W CHUIIBI

YOPYTOCTH.

8. HaOmronenue konebaHuii rpy3a Ha HUTH U HA TPy KUHE.

9. HaOmroneHre BbIHYKJICHHBIX KOJIEOaHUHN U pe30HaHCA.

10. PacripocTpaHeHre Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

11. HaGmrogeHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

12. AKyCTUYECKUHN PE30OHAHC.

Jlabopamopnwie pabomel u onvimol.

8. OmpeneneHue 4YacToTbl M Hepuoda KojieOaHUM MaTreMaTH4ecKOoro

MasTHUKA.

9. OmpeneneHue 4acTOThl U EPUOJIa KOJIEOAHUI NPy KUHHOTO MasiTHUKA.

10. MccnenoBanye 3aBUCUMOCTH Meproa KojieO0aHUM MOJBEIIEHHOIO K HUTH

rpy3a OT JJIMHbI HUTH.
11. MccnenoBanue 3aBUCUMOCTH TIEpHoia KOJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

12. [IpoBepka HE3aBUCHUMOCTU NEpHOJA KOJIEOAHUU Tpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

13. OnbITHI,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IEpHUOJa  KoJeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

14. I3aMepeHne ycKopeHusi CBOOOHOTO MaIeHHUS.

Pasznen 10. DiekTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBolicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



DneKkTpoMarHuTHas npupoaa csera. CkopocTh cBeTta. BomHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

3. CBoliCTBa AJIEKTPOMArHUTHBIX BOJIH.

4. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

2. W3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOUIBLHOIO

tenedoHa.

Paznen 11. CBeToBbIe SIBJICHUS.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxenune ceera. Ilimockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYyTpeHHee
OTpakeHHe cBeTa. VIcnmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J(hcnepcus cBera.

Hemoncmpauuu.

13. [IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.

14. OTpakeHHe CBETA.

15. [Tonmyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

16. [Ipenomnenue ceera.

17. ONTUYECKUN CBETOBOI.

18. X0J1 Ty4deid B COOMpArOIIeH JTNH3e.

19. X0/ Ty4Yel B pacCEUBAIOIIEH JIMH3E.

20. [Tonmyuenue n300pakeHH C MOMOILBIO JTUH3.

21. [IpuHuun neictBus poroannapara, MUKpOCKOIIA U TEJIECKOMA.

22. Mopens rinasa.

23. PaznoxeHue 0enoro cBeta B CIIEKTP.

24. [Tonyuenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1BETOB.

Jlabopamopnsie pabomul u onvimol.

8. MccnenoBaHue 3aBUCHMOCTH yTJia OTPa)KEHUsI CBETOBOTO Jiyda OT yIJia

naJICHuUs.

9. HM3ydeHne xapakTEpUCTHK N300paKEHUSI PEIMETa B TIIOCKOM 3€pKaJle.

10. MccnenoBanyre 3aBUCMMOCTH yTJIa IPEJIOMIIEHHUS] CBETOBOIO JIyda OT yrjia

MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



11. [TonmyyeHnne n300pakeHUii ¢ TOMOLIBIO COOUPAIOIIEH JIMH3BI.

12. Onpenenenue GOKYCHOTO PACCTOSIHUSL U ONTHYECKON CHIIBI cOOMparomieit
JIVH3BI.

13. ONBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

14. OnBITHL O BOCTPUATHIO LBETA MPEIMETOB MpPU HX HAOIIOJEHUU uepe3
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBLI€E SIBJICHHS.

Omnwitel Pesepdopna u mimanerapHas Mojenb atoma. Momens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAJI0BOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua u 3BE3 .

Snepnas sHeprerwka. J[eMCTBHsS paauOaKTUBHBIX H3IYyYEHMM HA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

7. CHEeKTpbl U3TYyUYEHHS U TOTJIOIICHUSI.

8. CHexTpsl pa3IMYHbIX Ta30B.

9. CnekTp Bogopo/a.

10. Habmronenue tpekoB B kamepe BunbcoHa.

11. PabGoTta cuéryrka HOHU3UPYIOIIUX U3ITyYEHUH.

12. Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

6. HaOnroneHue CIUTONIHBIX U TUHEUYAThIX CIIEKTPOB U3TyUCHHUS.

7. HccnenoBanue TPEKOB: U3MEPEHHME DHEPIMM YaCTULBI I10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

8. l3MepeHue paiioakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIIMKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHUs  MPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipy n3ydeHUn JAHHOTIO MOIYJSA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTUKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (PU3UUYECKUE
ABJICHUSI, NPUMEHSS [IOJYYEHHbIC 3HAHWS, pelmarh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep JaHHOI'O pas3jielia peaaus3yercs
32 Cu€T TOro, 4YTO OOYy4YarolIuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;
MCIOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3NMUECKUX SIBIICHUN, B TOM
4yucie 11 IPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBACHATh HAy4HbIE OCHOBBI HamW0OJIe€ BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIb30BAHUS PA3IMNYHBIX HUCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nYecKoil HayKH;

— LICHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKIECHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOOJIeM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHXKEHUU (PU3UKH;

— OCO3HAaHHME BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIMUIIOB B JESITEIHLHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS S

— BOCIIPUSITHE DCTETHMUECKUX KauecTB (PU3NYECKOW HAyKu: €€ rapMOHHUYHOTO
NOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

— OCO3HaHUE UEHHOCTH (UBUYECKOW HAyKHM KaK MOIIHOIO HWHCTPYMEHTA
MMO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJOTMM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATEIHHOCTHU, WHTEpPEca K HCCIIEN0BATEIHCKON
NeSATeNbHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro o0pa3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUi O€30MaCHOrO IOBEACHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIIEKCUHU, NPU3HAHUE CBOErO IpaBa Ha
OImMOKY M TaKOIo K€ MpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE€ B PEIICHUM MPaKTHUYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAINpaBlI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUU;

e — HHTEpEeC K MPAKTUUYECKOMY M3yUeHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAlUd Ha NpPUMEHEHHE (U3NYECKUX 3HAHMW JJIs pelIeHMs 3aJad B
o0lacTi OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCIICJICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e — OCO3HaHME IJI00AJBHOIO XapakTepa HKOJIOTMYECKUX MHpoOsieM U MyTel ux
pELICHMS;

e 8) aganTanuMuM K M3MEHAIIUMCH YCJIOBHUSIM COLHUAJIBHON W NPHPOAHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aMMOJEWUCTBUM IPHU BBIIIOJHEHUU HCCIECJOBAHUNA U
NPOEKTOB (HU3MUECKONM HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
IpYTHX;

e — TIIOBBILIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPAKTUYECKYIO
NEeSTENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YUCIE (POPMYITUPOBATH
UJeH, OHSITHS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SBIICHUSX;

e — OCO3HaHME 1e(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00acTu
busuky;

e — IUIAHUPOBAHHME CBOErO0 pPa3BUTHS B MPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUU;

e — CTpPEMJICHHE aHAJU3UPOBAThH U BBISIBISTH B3aUMOCBSI3U MPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PUZNUECKUX 3HAHMIA;

e — OIIEHKAa CBOMX JEWCTBUI C Y4Y€TOM BIIMSHHS Ha OKPYKAIOIIYI Cpexdy,
BO3MOYKHBIX IVI00QJIbHBIX MOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOE€HHMsS mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o0riero o6pa3oBanus y oOy4Jaromerocss OyayT chopMUpPOBAHEI MeTANpPeIAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHbBIE YHUBEPCATbHBIC YUCOHbIE TEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbICe  y4eOHbIC  JCWUCTBUSA,  PETYJSITHBHBIC
YHUBEpCaIbHbIC yIeOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JjornuecKkue 1eMCTBUA:



BBUSIBJISAITh M XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(sBNIEHUI);

YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS IS
0000IIIEeHUS U CPAaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTHU U MPOTHUBOPEYMS B pACCMAaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISAITh IIPUYMHHO-CJIEICTBEHHBIE CBSA3M IMPU H3YYEHHH (PU3NUECKUX
SBJICHUH W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JETYKTHBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bu3NUYECKUX BETNYMH;

CaMOCTOATENBHO BBIOMpAaTh CMOCOO peleHus Y4yeOHOW (U3HUecKoi
3aJaun (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIlIEHUs, BHIOOp Hambosee
MOJIXOJSIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH 1O CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMNBIT, HECIOKHBIN
(bU3MYEeCKUl IKCIIEPUMEHT, HEOOJBINOe HucciaeoBaHNe (U3HUECKOTO
SBJICHUS,

OIICHMBaTh HAa MPUMEHHUMOCTh H  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOABI M0 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTATh MIPEANOI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUAX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

MPUMEHSTh PA3UYHbIE METOJbI, UHCTPYMEHTHI U 3aIIPOCHI TIPHU TMOUCKE U
orOope WHPOpPMAIMU WIH JaHHBIX C y4ETOM TIPEJIOKCHHON yueOHON
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

CaMOCTOATENFHO BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIPEACTABICHHUS
uHpoOpMaAIMM U WUTIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpaduKoi U MX KOMOMHAIIUSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eliCTBUS:

B XOJe OOCYXXIEHUs Yy4eOHOro MaTepHuaya, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3aJladyd W IOJJICPIKaHHE
01arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JPYIrUX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPAJKATh CBOIO TOYKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

Iy OJIMYHO NPEJCTABIATH PE3YJbTAaThl BBIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(aKCnepuMeHTa, UCCIIEJOBaHUs, IPOEKTA);

MOHMMAaTh W HWCIOJb30BaTh  INpPEUMyIIecTBA  KOMaHIHOM U
WHJUBUIYAIbHOW palbOThl MNpU PELIEHUH KOHKPETHOH (pu3myeckon
poOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOU JEATENBHOCTH, OPraHU30BbIBATh JIEHCTBUS
no e€ JOCTWKEHUIO: PACIpEeAeNsaTh poJid, OO0CYyXAaTh IIPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJHATH CBOIO YacTh pabOTHI, IOCTUrasi KAYECTBEHHOT'O pe3yJjibTara Mo
CBOEMY HAIPABICHUIO W KOOPAMHHUPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMHU KOMAaHJIbl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMII MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBHSL.

PeI‘yJISITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnme ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIAITh IIPOOJIEMBI B J)KM3HEHHBIX U Y4E€OHBIX CUTYyalMsIX, TPEOYIOLINX
ISt petieHust (GU3NYEeCKUX 3HAHUM;

OPUEHTHUPOBATbCA B  PA3NIMYHBIX [OAXOJAX MPUHATUSA  PEIICHHM
(MHIMBUAYAJbHOE, NMPHUHATUE PELICHUS B TIPYIIE, NPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJIATH AITOPUTM pellieHUs GU3NUECKON 3aauu WIH
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh MpejlaraeMble BApUAHThI pEIICHUH;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ]L, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh AICKBATHYIO OLEHKY CUTYallMU U IIPEJIararh IUIaH €€ U3MEHECHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS) Pe3yJIbTaToB
NEeSTENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIE B XOJ BBITOJIHEHUS
(¢u3MYECKOro HUCCIEJOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHUBILIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATbh COOTBETCTBUE PE3YyJIbTATa LIEIU U YCIIOBUIM;

CTaBUTh ce0sl HA MECTO JIPYroro yejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO T€MY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MpH pelIEHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHHIX HA HAYYHBIC TEMBI U TAKOE K€ IPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATDI

K xoH1y 00ydenus B 7 Kjaacce nMpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIN:

UCIIOIb30BaTh  TMOHSTHS:  (UBUYECKHE U
XAMHAYCCKHE SIBJICHUS, HaOII0ICHYE,
AKCIIEPUMEHT, MOJIeNIb, THUIOTE3a, CIUHUIIBI
bU3UYECKNX  BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,

KUKOE, razooopaszHoe), MEXaHUYECKOE
IBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJTMHEWHOE ), TPaeKTOpHS,
pPaBHOACHCTBYIOIIAS cuia, nedopmarius
(ympyras, TUTACTUYECKas ), HEBECOMOCTH,

COOOIIAIOIINECS COCYIbL;

paznuyath sBiIeHus (aquddysus, TermoBoe
JIBIKCHUE YaCTHUI[ BEIECTBAa, PABHOMEPHOE
IBUKECHUE, HEPAaBHOMEPHOE IBH)KECHUE,
UHEPLMS, B3aUMOJICUCTBHE TEJ, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHOW OChIO BpALICHHUS,
nepegaya  JaBICHUST  TBEPABIMM  TEJlaMH,
KUAKOCTIMH W razamu,  armocdepHoe
JaBJeHUE, IUJIJaBaHWE  TeJ, MpEeBpalIeHUsS
MEXaHUYECKON SHEpPruH) IO ONUCAHUI0 UX
XapaKTepHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JAaHHOE  (hU3UYECKOE
SIBJICHUE;

pacro3HaBaTh MIPOSIBJICHUE U3YUYEHHBIX
bu3uYeCKUX SBJICHUM B OKPYKaIOIeM MHpE, B
TOM 4Hcie (U3UYECKUE SBICHHUS B NIPHUPOJE:
MIPUMEPHI JBUKCHUS c Pa3IMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXKHBOM IIPUPOJE,
JIEUCTBUE CWIbl TPEHUS B MIPUPOJIC U TEXHUKE,
BJIMSIHUE aTMOC(EPHOro JABJIEHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE PbHIO, pbIYard B TENE
YeJoBeKa, npu 3TOM EPEBOUTH
MPAKTUYECKYI0 3a7a4y B y4eOHYIO, BBIJCISITH



CYyLIECTBEHHBIE CBOWCTBA (mpu3HaKm)
(bu3HUeCKNX SBICHHIM;

ONUCHIBATh HW3YYCHHBIE CBOWCTBA TE€I U
dusnueckue sIBICHUS, UCHOIB3Yys (pu3myeckue
BEJIMYMHBI (macca, 00BEM, IIOTHOCTH
BEILECTBA, BPEMS, IyTh, CKOPOCTb, CPEHHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, CWJa TPEHUs, JaBieHue (TBEPAOro Tena,
KUJAKOCTH, Ta3a), BBITAJKHUBAIONIAS CHUJIA,
MexaHu4deckasi paboTa, MOIIHOCTD, IJIEYO CHUJIbI,
MOMEHT  CHJIbI, KO3((UIHMEHT MOJIE3HOrO
JNEUCTBUSI  MEXAaHU3MOB, KHHETHYECKasT U
NOTEHUMAJIbHAsT  DHEpPrus), IMpU OINKHCAHUU
NPaBWIBHO TPAKTOBATh (PUIUYECKUM CMBICTT
WCIOJB3YEMbIX BEIWYUH, MX O0O0O3HAYEHUS U
€IUHULIBI  (PUBMYECKUX BEJIUYUH, HAXOAUTh
(dbopMyIIBI, CBSA3BIBAIONINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYIMMU BEJIWYMHAMH, CTPOUTH
rpaduku U3YUYEHHBIX 3aBUCHUMOCTEN
(u3MUECKNX BETUYNH;

XapaKTepHU30BaTh CBOMCTBAa TeJ, (U3HUYECKUE
SBJICHUSI W TMPOLECCHl, MCIONb3Yys IpaBUiIa
CJIOXKEHUsSI CWI (BIOJb OJHOM MPSIMO), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30710T0e
MPAaBUJIO»  MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW HSHEpPru”, MpU 3TOM J1aBaTh
CIIOBECHYIO  (POPMYJIMPOBKY  3aKOHa  H
3aMKUChIBATh €70 MATEMATUUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECCHl U
CBOMCTBa T€J, B TOM YHCI€ U B KOHTEKCTE
CUTyalun MPAKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BbISABIATh MPUUYUHHO-CIIEACTBEHHbIE
CBSI3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB C ONMOpOM Ha 1-2 M3y4YEHHBIX CBOMCTBA
¢usnyeckux sBIEHUN, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3afaud B 1—2 pgeicTBui,
UCIIONIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE



(u3nuecKre BEJIMYMHBI: HAa OCHOBE aHajau3a
YCIOBUSA 3aJa4M 3aIIMChIBATh KPAaTKOE YCIIOBHE,
HOJCTAaBNIATh  (PU3NYECKUE  BEJIMYMHBI B
(GopMyJibl M TPOBOAUTH pacuéThbl, HAXOJIUTh
CIOPAaBOYHBIE JaHHbIE, HEOOXOIUMBbIE IS
pemieHns 3ajxad, OLEHHMBATh PEATMCTUYHOCTH
MOJIyYEHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO
PElIUTh NpU MOMOIIU (U3UYECKUX METOJIOB, B
ONMCaHUU UCCIIEI0BAHMUS BBIJICIIATD
IIPOBEPSIEMOE  MPEANONIOKEHHE  (THIIOTE3Y),
pas3nyaTh U HHTEPIPETUPOBATH I1OJTYyYECHHBIN
pe3ysibTaT, HaxOAuTh OUIMOKH B XOJI€ OIIbITa,
JIEJIaTh BBIBOJBI 110 €TI0 PE3YJILTATAM,;

MIPOBOIUTH OTIBITHI o HaOJII0IEHUIO
(Gu3nYecKuX SABICHUN W (PU3NIECKUX CBOICTB
TeJ: dbopMynupoBaTh poBEpsieMbIe

NPEANoNOXKEH!s, CcOOUpaTh YCTAHOBKY U3
MPEIJI0KEHHOTO 00OpYAOBaHMs, 3alKCHIBATH
X0/l onbITa U (OPMYIUPOBATH BHIBO/IBI;
BBITIOJTHATh MPSIMbIE W3MEPEHUSI PACCTOSTHUSA,
BPEMEHH, MacChl Tena, O0O0BEMa, CHIBI U
TEMIIEPATYPhI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U
U(GpPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHUS
npuOOpOB C YYETOM 3aJaHHON aOCONMIOTHOM
MOrPENTHOCTHA U3MEPEHNU;

IPOBOJIMTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOU
bu3udyeckor  BENIMYMHBI ~ OT  JPYrod ¢
UCII0JIb30BaHUEM MPSMBIX U3MEepeHui
(3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHXKYILIETOCS
TeJa OT BPEMEHHU JBUKCHUS Tella, CUJIbl TPEHUS
CKOJIRKEHHS OT Beca Teja, KauecTBa 00paboTKu
MOBEPXHOCTENM TEN U HE3aBUCUMOCTH CHJIbI
TPEHUsA OT IUIOIIAJAN COIPUKOCHOBEHHUS TEIl,
CUJIBl YOPYTrOCTH OT VYUIMHEHUS TMPY>KUHBI,
BBITATKUBAOTIICH CHJTBI oT o0BnEMa
NOTPYKEHHOM YaCTH Tela M OT IUIOTHOCTHU
KUJOKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU
Teaa, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO



TEJNO, YCIOBUW IUIaBaHUS TN, YCIOBHM
paBHOBecUs pbluara U OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM  Y4eOHOTO  HCCIEAOBaHMUS,
coOupaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHHUS,
cleysl TPEAIOKEHHOMY IUTaHy, (PUKCHUpOBAThH
pe3ybTaThl MOJTy4YEeHHOM 3aBHCUMOCTH
(GU3HUECKNX BEIMYWH B BHJIE MPEITOKESHHBIX
Tabimir W TpaduKOB, JENaTh BBIBOIBI IIO
pe3yibTaTam UCCIIEeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUsT (PU3NUECKUX
BeIMYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOTO TeNa, CWIa TPEHUS CKOJbKCHUS,
JaBJICHUE BO3/lyXa, BBITAJIKUBAIOIIAS CHUJIA,
JEUCTBYIONIAs HAa TOTPYKEHHOE B KHUIAKOCTh
Teno, KOA(QPUIMEHT TMOJIe3HOTO JICUCTBUS
MPOCTHIX MEXAHU3MOB), CJEAYs MPEAJIOKEHHON
WHCTPYKIIMU: TIPU BBINOJTHECHUN HW3MEPECHHM
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIISATH 3HAYEHHE UCKOMOM BEJIMYUHBI,
coONI0IaTh TpaBWIa TEXHUKU OE30MaCHOCTH
pu paboTe ¢ 1a00paTOpHBIM 000PYAOBAHUEM;
YKa3bpIBaTh MPUHIUIBI JEUCTBHUS MTPUOOPOB U
TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, coolniaroniecs COCY/IbI,
6apomerp, phIyar, TIOIBVKHBIN U
HETOABWKHBINA OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepHU30BaTh IPUHITUIIBI JENUCTBUS
U3YYEHHBIX  MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha HUX OMHCAaHUA (B TOM
qHCIe: TIOJIITUITHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, THIPABINYECKUN npecc,
MaHOMETp, BBICOTOMEp, TMOPIIHEBON Hacoc,
apeoMeTp), HUCHOJB3ys 3HaHHs O CBOMCTBax
¢uznuecknux  SBIEHUH U HEOOXOAMMBbIE
¢u3nyeckue 3aKOHbI ¥ 3aKOHOMEPHOCTH;
MPUBOJANTH MPUMEPHI (HAXOAUTHh HWH(POPMAITHIO
0 TpuUMepax) MNPaKTHYECKOTO HCIOIb30BAHUS
¢u3MUecKNX 3HAHWN B TOBCEIHEBHOW KU3HU
st oOecrieyeHuss  O€30MACHOCTU  TPHU



oOpamieHu ¢ HOpuOOpaMH U TEXHHUYECKUMHU
YCTPOWCTBAMM,  COXPAHEHUS  3J0pOBbI U
COOJIIOICHHS HOPM SKOJIOTMYECKOTO MOBEICHUS
B OKpYXKarolien cpene;

e OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(OpMALIUU
B MHTepHeTe B COOTBETCTBUM C 3aJaHHBIM
MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLUXCS
3HAHUM W TOYyTEM CPaBHEHHUS Pa3IU4HbBIX
UCTOYHHUKOB BBIIEIATh MHPOPMAIUIO, KOTOpas
ABJIIETCS TPOTUBOPEUMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

e HCIOJNB30BaTh MpPU BBINOJHEHUM YYEOHBIX
3alaHA  HAy4HO-NIOMYJSIPHYIO  JINTEpaTypy

¢bu3nuecKoro COZEpIKaHUS, CIIPaBOYHBIEC
MaTepualibl, pecypchbl cetu MHTepHeT, BlaaeTh
puéMamMu KOHCIIEKTUPOBAHMS TEKCTa,

npeoOpa3oBanuss HHPOPMAIMK U3  OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO;
e CO3/1aBaThb COOCTBEHHbBIE KPAaTKHE MUCHMEHHbBIC
U YCTHBIE COOOIIeHUs Ha OCHOBe 2-3
HMCTOYHUKOB uH(popmanuu (du3nuecKoro
colepKaHMsl, B TOM YHCIIEe IMMyOJIMYHO JIenaTh
KpaTKUE COOOIIEHUSI O Pe3ysbTarax MpPOEKTOB
WIM y4eOHBIX HCCIEJOBaHUM, MNpPU ITOM
rPaMOTHO HCIIOJIb30BaTh W3YYCHHbBIN
MOHATUUHBIM ~ ammapar  Kypca  (U3HKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;
e TMpPU BBHINIOJHEHUU YYEOHBIX TMPOEKTOB U
UCCJIEJIOBAHUNM pachpenenarh OOs3aHHOCTH B
rpyInmne B COOTBETCTBUM C TMOCTaBICHHBIMU
3a/lauaM¥, CJIEAUTh 3a BBINOJHEHHEM ILJIaHA
JIEUCTBUI, aeKBAaTHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ B JAESATEIbHOCTH TPYIIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPY>KaIOIIUX.
K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:
e HCIOJb30BATh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U



aMmopdHbIe TeNa, HACHIIEHHBIH U HEHACBHIIICHHBIM Tap, BIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHsSSI SHEpPrus, TEIUIOBOM JBHUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HNEKTPUUECKOE I0JIE€, TPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpeHUE M CKaTHhe, Terionepesaaya,
TEIUIOBOE PaBHOBECHE, CMAaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHUE), KUIICHUE,
Teronepegaya (TerI0MpPOBOHOCTD, KOHBEKIIHS, U3IIYyUYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, JACHCTBHS 3JIEKTPHUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHHUTOB, JCHCTBHE
MAarHUTHOTO MOJIsl Ha TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAS UHAYKIIHS)
[0 OINHCAHUI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIEHUU B
OKpY>XalollleM MHUpe, B TOM 4Yucjie (U3NYECKUE SIBICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIE SIBJIIGHUS B MPUPOJIE,
KpUCTaJUIbI B mpupopae, uzinydeHue CoJiHIIa, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUe POChI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOJII0COB, POJIb MAarHUTHOTO MOJS JIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TpHW3HAKH) (PU3MUECKHUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHbIE CBOMCTBA Tel M (U3MUECKHUE SBJICHUS, UCIOJIb3YSI
(u3nyeckre BeMYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHS, KOJTUYECTBO
TEIUIOThI, yJEJbHAs TEIJIOEMKOCTh BEIECTBA, YyJelbHAsA TEIUIOTa
IUIaBJICHUS, yJAeNbHAs TEIUIoTa NapooOpa3oBaHUs, yAelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D@PUIIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOU
MaIllUHbI, OTHOCUTEJbHAsl BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUMN 3aps,
CUJa TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJICHUE IPOBOJIHUKA,
yIeIbHOE  CONMPOTUBJIEHUE  BEIECTBAa, pabdoTa W MOIIHOCTH
ANEKTPUYECKOTO TOKa), IMpPU ONHCAHUU TNPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCIOJIb3yeMbIX BEIWYUH, 0003HAUCHUS M EIUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA T, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys. OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUU
CTPOCHMS BEIIECTBA, MPUHIMI CYNEPHO3UIUK TOJIeH (Ha KaueCTBEHHOM



YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /11 yyacTka Lenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMSI DJHEPruM, NOpU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MaTeMaTH4YeCKOe
BBIPAJKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBISABISAThH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOrMYecKux
iaroB ¢ omnopoi Ha l—2 W3y4yeHHBIX CBOWCTBA (PU3HYECKUX SIBIECHUM,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JCUCTBUSA, HCIOJIb3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAKOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBHS 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISL peUIeHHs] 3aJayd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBbIE MJisi €€ pElIeHUs, NPOBOAUTh Pacy€Tbl M CpPaBHUBATH
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh HIpPH MOMOLIU
(Gu3NYECKUX METO/OB, MCIOJb3Yysl ONMHCAHME HCCIIEIOBaHUS, BBLACIATH
IPOBEPSAEMOE IPEAINOJIOKEHNE, OLICHMBAaTh IPAaBWIBHOCTh IOpsJKa
IIPOBEJICHUSI HCCIIEOBAHU, 1€JIaTh BBIBOJBL;

IOPOBOJUTh OIBITHl 10 HAaOMIOACHHUIO (U3MUECKUX SBJICHUN WU
(bu3MYEeCcKUX CBOMCTB Tel (KamWLISPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhL, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpH M3IyYEHUM OT I[BEeTa HU3JIyyarouleil (moriomaroueil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATYPBI KUAKOCTH H
IoWAaaM €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEHUCTBUE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEUCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX IIOJIEH IIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO IIOJS Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYJIUpOBATH
MIPOBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEJIOKEHHOIO
000py10BaHUsl, ONMKMCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMBIE  W3MEPEHHS]  TEMIEpPATypbl, OTHOCHUTEJIbHOMN
BJIQKHOCTH BO3/yXa, CHJIBI TOKA, HAIpPSOKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATh
pe3yabTaThl U3MEPEHU ¢ YUETOM 3a/laHHON aOCOTIOTHOM NOTPEIIHOCTH;
MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
ApPYrod C HUCHOJIb30BAaHUEM  IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJICHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIEPEYHOIO
CEYEHHMSI U YACIBHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJAHKUKA, CUJIbI TOKA,



UIYIIEr0 dYepe3 TMPOBOAHHWK, OT HANpsDKCHWS Ha  MPOBOJIHHUKE,
WCCJICIOBAHNE TIOCIICIOBATEIPHOTO W  TMApaUIeTLHOTO  COSAMHEHUN
POBOJHUKOB): TUUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOTHITh U3MEPEHUS, CIEMys MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHJIE TaOIUI] W TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHHSI (PU3MUECKHX BEIWYWH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, pabdoTa U
MOIIHOCTh JJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJeaysl MPEATIOKEHHOW WHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BETMYUHEI;

coOI01aTh MpaBUiia TEXHUKN 0€30MTaCHOCTH TIPH paboTe C J1abopaToOpHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX ONMUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOTUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK ODIIEKTPUUECKOW HHEPTUH, DJIECKTPOOCBETUTEIIHLHBIE
puOOpHI, HArpeBaTEIbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), ITEKTPHUSCKHE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOBUTATENb TTOCTOSHHOTO TOKA),
UCTIOJNB3YSl 3HAHUA O CBOMCTBaX (U3MUYECKUX SBICHUN U HEOOXOIUMBIC
(du3nIecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W HM3MEPHUTEIIbHBIC
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JBHUTATEIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI DJIECKTPUUCCKUX
Iernel ¢ Mmociaea0BaTeIbHBIM U MAapaUIeIbHBIM COSIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHHS DJIEMEHTOB JJIEKTPUUECKUX IIETICH;
NPUBOAUTh  TMpUMEpbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HMCIIOIb30BaHMs (U3MYECKUX 3HAHWKW B ITOBCEIHEBHOM
KU3HH JI7Is1 oOecrieueHrst 0€30MacHOCTH MPpU oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3NUECKOTO COJIEp)KaHHUS B
WMuTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUH ©W TYyTEM CpaBHEHUSA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HMH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MM MOXKET OBITh HEJTOCTOBEPHOM;
MCITIOJIH30BATh MPHU BBITIOJIHEHUH y4E€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QU3UYECKOTO  COACpKAHHs, CIPABOYHBIE MaTEepPHAIIHI,



pecypchl cetn MHTEpHET, BlIageTh NMpuéMaMu KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpPATKHWE YCTHBIE COOOIICHUS,
0000mas wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
comepKaHWs, B TOM UHCIAE TNyOJUYHO TIPEACTABISTh PE3YJIbTAThI
MPOCKTHOW WJIM WCCIICIOBATENHCKON NEITEILHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHbIM TOHATUHHBIMA anmapar Kypca (QU3MKH,
COMPOBOXK/IaTh BBHICTYTUICHHE MPE3CHTAIINEH;

IIPH  BBIMTOJHEHUH Y4YE€OHBIX IIPOCKTOB M HCCIASIOBAHUM (HU3UUECKHUX
IIPOIIECCOB paCHpeaesiITh OOS3aHHOCTH B TPYyIIe B COOTBETCTBUU C
IIOCTABJIEHHBIMHU 3aJa4aMHM, CIEIUTH 3a BBLITOJHEHUEM ILIaHA JEHCTBHHN U
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIa] B
JESATEeITLHOCTD TPYIIIbI, BRICTPAMBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koniy o0yueHus B 9 Kkjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

WCIIOJB30BaTh TOHATHSA: CHUCTEMa OTcuéra, MarTepualibHas TOYKa,
TpaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBMKEHUS, AchopMalius
(ympyras, miacTU4eckas), TpPEeHHE, IIEHTPOCTPEMHUTEIIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPErpy3KH, LIEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYECKUE KOJICOAHMS U
BOJHBI, 3BYK, WHGPa3BYyK W YJIbTPa3BYK, OJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJIbHO30PKOCTb,
CIIEKTPhl UCIYCKAHUS W TIOTJIONIEHHU, anb(da, OeTa- U ramMma-u3IydeHus,
W30TOTIBI, SITEPHAS DPHEPTETHKA;

pasnmnuath SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE IPSIMOJHUHEHHOE
IBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBHMIKEHHE, CBOOOJIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJ, peaKTUBHOE JBWKEHUE, KojeOaTelbHOE JBIKEHHUE (3aTyXarolue U
BBIHYXJICHHbIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHUE
3ByKa, MPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAKECHHUE U TMPEIOMJICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEJIOro CBETa B
CIIEKTp U CJIOXXCHHE CICeKTPAJIbHBIX I[BETOB, JIUCIIEPCHS CBETA,
€CTeCTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHHE JMHEWUYATOIO CIIEKTpa
W3ITYYCHHS ) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIONTNX JaHHOE (PU3HUECKOE SIBIICHUC;

pacrio3HaBaTh TMPOSBICHHE M3YYCHHBIX (DHU3WUECKUX  SBICHUNW B
OKpy’XXaroleM Mupe (B TOM uuciie (u3nueckue sBJICHUS B IMPUPOJE:
MIPWINBBI ¥ OTJIUBBI, OBIKEHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE



JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIpPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAaMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOIOrMYECKOe AECUCTBHUE BUIUMOTIO,
yJIbTPapHUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKUE Jy4Yd, PAJAUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHUHEPAJIOB, JEHUCTBHE PAJMOAKTHUBHBIX W3JIy4YEHUH Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OINKCHIBAaTh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
¢u3nueckue BeNUYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCThb Tela MpH
HEPaBHOMEPHOM JIBMIKEHUHM, YCKOPEHHE, NEPEMEIICHHE, NYyTh, YIoBas
CKOPOCTb, CHJIa TPEHUS, CUla YNPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHMs, BEC TeNla, HUMIYJIbC Te€la, WMIIYJIbC CHJIBL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPIus Tena,
MOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUMATIbHAs HYHEPrus CKaTON
IIPY’KMHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas SHEeprus,
HEPUOJ U YacToTa KoseOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTeib MPEIOMIICHUSI CPEAbl), IPU ONMUCAHUU
IPaBUJIBHO TPAKTOBATH (PU3UYECKUN CMBICH HCIOJIB3YEMBIX BEJINYMH,
0003HaYeHUsT U €IUHULbl (PU3MUYECKUX BEIUYMH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIWYHMHAMH,
CTPOUTDH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
NPUHIUI CYNEPIO3ULIMH CHJI, NPUHUUII OTHOCHTEIBHOCTH ['amuies,
3aKk0oHBI HBIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHMsI 3apsI0BOTO U MAaCCOBOI'0 YHUCEIN
IpHU SIIEPHBIX peakUuusX, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IIaroB C ONOpPON Ha 2-3 M3yYEHHBIX CBOICTBA (U3NYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbC 3a4ayd  (OMHUparolIuecs Ha CcuctemMy u3 2-3
YpaBHEHHUI), UCTOIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PUINUECKHE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUSA 3aJa4M 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOUIME WA M30BITOYHBIE JaHHbBIE, BHIOUPATh



3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOJUTH PACUYETH U
OIICHWBATh PEATUCTHYHOCTh IOJIYUYEHHOTO 3HAYCHHS] (U3HUUECKOM
BEJIUYHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pPEHIUTh NpPH TOMOUIU
(GU3NYECKUX METO/OB, HCIIONB3Yysl OMHCAHWE WCCIEIOBaHUS, BBIACIATH
IpOBEPSEMOE TPEANONOKEHNE, OICHUBATh MPABHWIBHOCTh IOPSAJIKA
MPOBEJCHMUSI  WCCJICAOBAHMS, JEJIaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PUBMYECKHX SBICHUW WM
(bu3MYecKuX CBOMCTB Tea (M3ydyeHHe BTOpOro 3akoHa HeloToHa, 3akoHa
COXpaHEHHUs HPHEPruH, 3aBHUCHUMOCTh NEpHUOAa KOJeOaHWW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHUH, IPSIMOJIMHEMHOE paclpOCTpaHEHHE CBETA,
pasnokeHre OeNoro cBera B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pakKeHHsI TpeaMeTa B COOMparoIien
JUH3Ee, HAOMIOJCHUE CIUIOIIHBIX WM JIMHEHYAThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0OpyI0BaHUsl, OINHUCHIBATH  XOJI OMNbITa W  €ro  pe3yJibTarhl,
(bopMyITUPOBaTh BHIBOIBI;

POBOJUTH MPU HEOOXOJMMOCTH CEPHUIO MPSAMBIX U3MEPEHUMN, ONpeaesiss
CpelHee 3HAaYeHUEe Uu3MepsieMoil BeIMYMHBl ((DOKYCHOE pacCTOSIHUE
coOuparomed JUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepuTenbHOTO MpUdopa);

OPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM [IB>KEHUM 0O€3 HadallbHOM CKOpPOCTH, MEepHojia
KOJIeOaHWI MaTeMaTHYeCKOr0 MasiTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yriia OTPaXEHHUs CBETa OT yrila MaJeHUsl W yria MpeJoMJIEHUs OT yria
NaJeHNs): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSTENFHO COOMpPATh
YCTAaHOBKY, (UKCHpPOBATh pe3yJbTaThl IMOJTYYEHHON 3aBUCHMOCTHU
(¢bu3nyecKuX BEIWYMH B BUJE TAaOMUIl U TpadUKOB, J€JaTh BBIBOJBI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

MPOBOJIUTH KOCBEHHBbIC HW3MEPEHHUS (U3MYECKUX BEIMYMH (CpEaHss
CKOPOCTh M YCKOpEHHME Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHUE CBOOOJHOIO MaJCHUs, KECTKOCTh MPYXHUHBI, KOIPPUUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacTOTa M
nepuosl KoJeOaHWil MaTeMaTH4eCKOro U MPYKUHHOTO MAasTHHKOB,
ONTHYECKas CWiIa CcOOMparomiel JIMH3bL, PaJAMOAKTUBHBIN  (POH):
IUTAHUPOBATh HM3MEPEHUS, COOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H



BBINIOJIHATh U3MEPEHHUSI, CIENysl MPEUIOKEHHON MHCTPYKUUHU, BBIYUCISTh
3HAYEHNE BEJIMYMHBI U aHAJM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOU MOTPELIHOCTU U3MEPEHHU;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPU padoTe C 1ad0paTOpHbIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb AaToMa, HYKJIOHHas
MOJIEJIb AaTOMHOT O S/pa;

XapaKTepu30BaTh MNPUHIMUIBI  JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcCaHud (B TOM 4YHUCIE:
COUAOMETp, JAaTYMKU IOJOXKEHMS, PACCTOSHHMS W YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUA U  HEOOXOIUMBbIE  (PU3HUYECKUE
3aKOHOMEPHOCTH;

HCITIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, HU3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIIECCOB
OpU PELIEHUH Y4eOHO-NPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBbl Jif
NOCTPOEHUS U300pa’KEHUM B IJIOCKOM 3€pKajie M coOMparouieit JIMH3E;
NPUBOAMTH  MpUMEphl  (HAXOAWTh  HH(OpPMALMIO O  OPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU JI71s1 obecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMSI 3J0POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH cpee;

OCYIIECTBIISAITh TOUCK HHPOpMAIMH  (PUIUYECKOTO COACpXKaHUSI B
WuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEAENICHUs JTOCTOBEPHOCTH MOJYYEHHOW HMH(OpPMALMA Ha OCHOBE
MMEIOIINXCS 3HAHUHI U IONOJIHUTEIbHBIX HCTOYHUKOB;

HCITI0JIB30BAaTh MPHU BBINOJIHEHUN y4YE€OHBIX 3aJaHUil Hay4YHO-IIOMYJIAPHYIO
JTUTEPATYPY  (PUBMYECKOrO  COJEpKaHMs, CIPaBOYHBIE MaTepHUabl,
pecypcbl cet MIHTEpHeT, BllaJeTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpMaMu W3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOrO COJEp KaHMS,
MyOJIMYHO MPEICTABIATh PE3YJIbTaThl IPOESKTHOW WIIA MCCIIE0BATENbCKON
NESATENbHOCTH, IIPU  3TOM TIPAaMOTHO  HCIIOJIB30BaTh  HM3YYEHHBIN
NOHATUIHBIA anmapaT W3y4yaeMoro paszjena (U3UKH U COMPOBOXKAATH



BBICTYIUICHHE Mpe3eHTalued ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.
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52 Hpoctbie MeXaHH3MbI > ! https://m.eds00.ru/7f416194
bu6mmorekxa [IOK
>3 Mexatireckast SHepris 4 ! https://m.eds00.ru/7f416194
Wroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu(poBbIe
Ne i/ P Konrtpoubnbie  IIpakTnueckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Paznea 1. TensioBblie siBJIeHUS
bu6mmoreka [JOK
1.1 i 7
CTpoetine i cBOHCTBA BellcCTBa https://m.edsoo.ru/7f4181ce
bu6nuorexka [JOK
1.2 T 21 1
SIVICBLE HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DjieKTpuYecKHe U MATHUTHBIE SIBJIE€HHSA
51 DNEeKTPUYECKHE 3apsiIbl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' Y UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [{OK
2.2 IT 2 1 7
OCTOTHHBIIL SICKIPHHCCIIIL TOK 0 https://m.edsoo.ru/7f4181ce
Bbu6nuorexa [JOK
23 MarHiTHbIe ABICHs 0 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
MICKTPOMATHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Hroro no paszuneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeEM nudpoBbie
Ne i/ P Konrtpoubnbie  IIpakTnueckue (mupp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. Mexann4yeckue siBJaeHMsI
11 MexaHu4eCcKOe JIBM)KCHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIHCaHMSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJTHbI
bubnnorexa [IOK
2.1 Mexanudeckue kKojeoa 7 3
NAFITHCCIHIE Rofebatt https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
2.2 MexaHH4YeCKUe BO .3 8 1 3
RAFIHCCKHE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3jen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE IOJIE U 6 2 bubmuorexa [JOK
' 3J€KTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Paznen 4. CBeToBbIE sIBJICHHSI
4.1 3aKOHbI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [{OK
4.2 JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuoreka [JOK
4.3 PaznoxxeHne 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazgen S. KBanToBbIe siBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MOrJIoMEHNe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6nmorexa [JOK
52 (TpoeHHE ATOMHOTO 5/pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
5.3 JEpHbIE peakLnuu https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 17
Pasnea 6. [loBTopuTe1bH0-000011a10 1M MOAYJIb
[ToBTOpenue n 0600IIEHNE COIEPIKAHUS bu6nmorexa LIOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6







