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IHOACHUTEJIbHAS 3AIINCKA

[IporpamMma no ¢pu3nke Ha ypoBHE OCHOBHOT'O 00IIIETO 00pa30BaHus COCTaBJIEHA HA OCHOBE MOJIOKEHUN
U TpeOOBaHUU K pe3ylibTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa30BaTeIbHOW IPOTpPaMMBbl,
npeacraBieHHbix B ®I'OC 00O, a taxke ¢ yu€rom (denepalbHOW padodel MporpaMMbl BOCITUTAHUS H
Konuenuun npenoaBanus yuebnoro npeamera «Ou3znkay.

Copepxanue mnporpaMmbl MO (U3MKE HAMpaBleHO Ha (QOPMHUPOBAHHE ECTECTBEHHOHAYYHOM
IrPaMOTHOCTH OOYUYaIOIIUXCS U OpPraHu3alrio u3ydeHus (GU3MKU Ha JesITeIbHOCTHON OCHOBE. B mporpamme
o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTU y4eOHOro mpenmMera B peanuzaiuu tpedoBanuit ®I'OC OO0
[UTAHUPYEMBIM JIMYHOCTHBIM U METANpPEeIMETHBIM pe3yabTaTaM OO0y4YeHHs, a TAK)Ke MEXIPEIMETHBIC CBS3U
€CTECTBEHHOHAY4YHBIX Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[IporpamMma mo ¢usuke ycTaHaBIMBAET paclpeeieHre yueOHOro MaTepuana mo rojaaM o0ydeHus (1o
KJlaccam), mpejiaraeT MpUMEPHYIO MOCIeI0BaTeIbHOCTh U3YyYeHHsI TeM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUSA
MIPEIMETHOTO COACPKAHUS U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

IIporpamma no ¢usuke pa3paboTaHa ¢ 1eIbI0 OKa3aHU METOJMUECKON MOMOIIM YUYUTEIO B CO3aHUHU
paboueil mporpaMmsbl O y4eOHOMY MTPEIMETY.

®dusmka SBIASETCS CUCTEMOOOPA3yIOLUIUM Ul €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB, OCKOJIbKY
¢bu3nyeckre 3aKOHbI JIeXKAT B OCHOBE MTPOLIECCOB U SBJICHUM, U3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTPOHOMUEH
1 Gpu3nUecKoi reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, PEI0CTABIsAET Hanboiee
sICHBIE 00pa31Ibl MPUMEHEHHSI HAyYHOTO METO/1a TO3HAHUS, TO €CTh ClI0co0a NOJTy4eHuUs JOCTOBEPHBIX 3HAHUI
0 Mupe.

OnHa U3 IMMaBHBIX 33734 (pu3HyecKoro oOpazoBaHMs B CTPYKType O0IIero oOpa3oBaHMs COCTOUT B
(OopMUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECA K HayKe y 00yJaromuxcs.



Nzyuenne ¢pusnku Ha 6a30BOM ypOBHE MPEAIOJIATAET OBJIAJACHUE CIECTYIOUUMH KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO 00BACHATH SIBJICHUSA,
OLICHMUBATH U ITIOHUMATh 0COOEHHOCTHU HAay4YHOT'O UCCJICAOBAHUS;
HHTCPHIPCTUPOBATL AAHHBIC U MCII0JIb30BATh HAYYHBIC JOKA3aTCILCTBA JJIA MMOJIYYCHUS BBIBOIOB.

Hemn wm3ydenus Gpus3ukum Ha YpOBHE OCHOBHOTO 00IIero oOpazoBaHMs orpesneseHbl B KoHmerwm
npernoaBanus yueOHoro npeamera «dusnkay B 00pa3oBaTenbHbIX opranusamnusix Poccuiickoir @eneparum,
peayin3yIoluMX OCHOBHBIE 00I1e00pa3oBaTe/lbHble HPOrpaMMbl, YTBepkIEHHOW pewmeHuem Komierun
MunucrepctBa npocsetienus Poccuiickoit @enepanuu (mporokost ot 3 nexkadps 2019 r. Ne [1K4BH).

Henu uzyyenus ¢pusuku:

puoOpeTeHne MHTEpeca W CTPEeMJICHUS] OOYJaroNIMXCS K HAYyYHOMY HM3YUCHHIO MPUPOJbI, Pa3BUTHE HX
WHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (JOPMHUPOBAHUE HCCIIEIOBATEIHCKOTO OTHOIICHHMS
K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa HM3YUYCHHUS OCHOB CTPOCHHUS MaTepuu |
dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;

(dhopMupoBaHUE TPEACTABICHUA O POJU (PU3MKH JUIsI PA3BUTHS JAPYTMX €CTECTBEHHBIX HAyK, TEXHUKUA H
TEXHOJIOTHUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyayrneit npodeccnoHaabHON ASSITEIPHOCTH, CBI3aHHOU C
(hM3UKOM, IOATOTOBKA K JTaTbHEHIIIEMY 00YISHHUIO B 3TOM HaIlpaBJICHUH.

JlocTkeHre STUX Ielied MporpaMMbl 1O (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecrieurBaeTCsl pEIICHUEM CIISIYIONINX 3a1a4:

npuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHMYECKHX, TETUIOBBIX, DJICKTPUUECKHX,
MAarHUTHBIX U KBAHTOBBIX SBJICHUSX;

NMpUOOpETEHNE YMEHUW OINHCHIBATh M OOBACHATH (PU3UUYECKHE SIBIICHUS C HCIIOJIb30BAHUEM ITOJTYyYEHHBIX
3HAHWM;

OCBOEHHE METOJIOB PEIICHHUS] MPOCTEHIINX PACUETHBIX 3aJad C HCIOJIb30BaHUEM (U3MUYECKUX MOJCIICH,
TBOPYECKUX M TIPAKTUKOOPUEHTUPOBAHHBIX 33714,

pa3BUTHE YMEHHH HaOMIOAATh TPHUPOIHBIC SIBJICHHWS W BBINOJHATH OMBITHI, JIAOOPATOpPHBIE pabOTHI U
AKCIIEPUMEHTAJIbHBIC UCCIICI0OBAHMS C UCTIOJIb30BaHHEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE TPHEMOB pPabOThl ¢ HMHPOpManMer (QHU3NYECKOro COJCp)KaHMs, BKIOYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTIKCHHIX (DU3UKH, aHATIN3 U KPUTHUYECKOE OIEHUBAHKE HH(POPMAIINH;

3HAKOMCTBO €O cepamu MpoheCcCHOHATBHOW NIEeATEIbHOCTH, CBS3aHHBIMU C (DU3UKOH, M COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha mn3ydyenune ¢husuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro oopasoBaHus OTBOIUTCS 238
yacoB: B 7 kiacce — 68 uacoB (2 yaca B Hellenio), B § kinacce — 68 yacos (2 yaca B Hellenio), B 9 kinacce —
102 yaca (3 vaca B He/IETIO).

[Ipennaraemelii B mporpaMMe Mo (U3MKE TMepeyeHb JIabOpaTOpHBIX pPabOT U OMNBITOB HOCUT
PEKOMEHIaTeNNbHbIN XapakTep, yUuTeNb JeIaeT BEIOOp MPOBEAEHUS Ta00PaTOPHBIX pabOT U ONBITOB C Y4ETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEN 00ydaroIIMXcsl, CIHUCKA 3KCIIEPUMEHTABHBIX 33aJaHUM, Mpe/ularaéMbiX B
paMKax OCHOBHOT'O TOCY/IapCTBEHHOIO K3aMeHa Mo (hPU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC
Pazzen 1. ®u3nka u €€ posib B NO3HAHUHN OKPY’KAIOIIEro MUpPa.

®usuka — Hayka o npupone. SABnenus npuponasl. Ousnyeckue SBICHUA: MEXaHUYECKUE, TEIUIOBBIC,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Oduznyeckue BenuuHuHBL. M3Mmepenue ¢usmueckux BennmunH. Dmsmdeckue mpubopsl. [lorpentHocts
n3MepeHui. MexTlyHapoaHasi CUCTEMA €UHULL.

Kak ¢wusmka u npyrue ecTecTBEHHbIE HAyKHM HW3Y4arOT NpUpody. EcTecTBEeHHOHAydHBIH METO[
TO3HAHMS: HAOJIOICHHE, TTIOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIBMKEHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUTOTE3, 00BICHEHHE HAOMI0aeMOTO sBlIeHUs. Onucanne GU3NIecKuX sIBJICHUHN C TTIOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.
2. ®uznyeckne NpUOOPHI U MPOIIeIypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U IU(DPOBBIM TPHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenue EeHbI ACICHUsI KAl U3MEPUTEITHLHOTO TIprbopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TE.

H3mepenne TeMriepatypbl IpH NOMOIIHM KUAKOCTHOTO TEPMOMETPA U TATUUKA TEMIIEPATYPhI.
[IpoBeaeHue wuccnegoBaHusl MO MPOBEPKE TUIOTE3bI: NATBHOCTh TMOJETA IIAPUKA, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

ok whE

Pasnen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMBI 1 MOJICKYJIbI, UX Pa3MCPHI. OHBITBI, JOKa3bIBarOMINUEC NTUCKPETHOC CTPOCHUC
BCIICCTBA.

HBI/I)KCHI/IG qaCTul, BCIICCTBA. CBs13b CKOPOCTH ABUIKCHHA YaCTHL] C TeMnepaTypoﬁ. BpOYHOBCKOC
JABUMIXKCHUC, I[I/I(i)(bY?»I/IH. BBaHMOHeﬁCTBHe YacTUll BCUICCTBA: IIPUTAKCHUC U OTTAJIKHBAHUC.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHHUE I'a30B, KHUIKOCTEH M TBEPIABIX (KPUCTAUTMUECKHUX) TEII.
B3anMocBs3b MexXly CBOMCTBaMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYJISPHBIM
crpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Habmopenue nudpdysun.
3. Habmonenue siBineHui, 0OBACHIIOMUXCS TPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUI] BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSIOB (C HCToIb30BaHueM (poTorpaduii).
2. OmbIThI IO HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.



3. OmbIThI 10 OOHAPYKEHUIO ACUCTBHSI CUII MOJICKYISIPHOTO MTPUTSIKCHUS.
Paznen 3. /IBu:keHHe U B3aMMo/ieiicTBHE TeJl.

Mexannueckoe 1BUKeHUE. PaBHOMEpHOE 1 HepaBHOMEpHOE ABMkeHHe. CkopocTh. CpenHss CKOpOCTh
[P HEPAaBHOMEPHOM JIBHKEHUU. Pacy€r nmyTu u BpeMeHU IBUKECHHUSL.

SIBnenune wuHepuuu. 3akoH HHepuuu. B3aumopelicTBue Ten Kak NpPUYMHA HM3MEHEHMSI CKOpPOCTU
nBUKeHMs Tell. Macca kak Mepa uHepTHocTu Tena. [ImotHocTs BemecTBa. CBsI3b IIIOTHOCTU € KOJIMYECTBOM
MOJIEKYJ B €IMHHIIE 00bEMA BEILECTBA.

Cusa kak xapakTepHCTHKa B3auMoaecTBus Tei. Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
IMOMOIIIBIO AUHAMOMETpA. SIBimenue TATOTEHUS M cria TsokecTd. Cuia TSHKeCTH Ha ApPYrux IJiaHeTrax. Bec
tena. HeBecomocts. CliokeHUE CHII, HAMPABJICHHBIX MO OJHOM mpsimMoil. PaBHoxeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHHS U TpeHUe NoKos. TpeHue B Mpupoie U TEXHUKE.

Jemoncmpayuu.

Halnronenne MexaHM4IecKoTO JBMKEHUS Tea.

N3mepenune ckopocTy MPSIMOJIMHEHHOTO JIBHKCHHUS.
Habmronenue siBjaeHMUs] HHEPIUH.

HaGnronenne nsmMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJIEHHBIX MO OJHOW MPSIMO.

ok wnE

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHnie CKOPOCTH PaBHOMEPHOTO IBMXKEHHUS (IIApUKa B JKUJIKOCTH, MOJAETHU AJIEKTPUUYECKOTO
aBTOMOOWJIS M TaK Jajee).

2. OrmpeneneHnue CpeHEH CKOPOCTH CKOJBKEHUS OpyCKa WITH ITapHKa 10 HAKIIOHHOM TUIOCKOCTH.

3. OmpezneneHue MIOTHOCTU TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (IedopMalun) NpyKUHBl OT MPUIOKEHHON
CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHMSI CKOJIBKEHHUS OT Beca Teja M XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laByienne TBEPABIX TeJl, ;KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS U YBeIHUEHUs AaBiieHus. JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS
raza ot o0wéma, Temnepatypsl. [lepenada maBrneHus TBEPABIMU TelaMH, >KHJIKOCTSIMHU W ra3aMu. 3aKOH
[Tackans. [TneBMaTHUeckue MalIMHbL. 3aBUCUMOCTD JIABJICHUS JKUJIKOCTH OT TIyOHHBI. ['MapocraTuueckuit
napanokc. Coobmaromuecs: cocynsl. ['uapaBnnyeckre MeXaHU3MBI.

Atmocdepa 3eman u arMmocdepHoe napieHue. [IpuyMHBI CyleCTBOBaHMS BO3IYIIHOM 000JI0YKH
3emiu. OnbiT Toppuuern. M3Mepenue atMochepHoro AaBiaeHHs. 3aBUCUMOCTb aTMOC(EPHOro JIaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 11t n3MepeHus: aTMocepHOro JaBleHUs.

JlelicTBUE KUAKOCTH U r'a3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxumeioBa) cuiia. 3aKoH
Apxumena. [TnaBanue ten. BoznyxoruaBanue.

Jemoncmpayuu.
1. 3aBucHUMOCTb JaBJICHUS ra3a OT TEMIEPATYPHI.

2. Tlepenaua naBjaeHUS KHUIKOCTBIO U Ta30M.
3. CooOlmaromuecs CoCyabl.
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I'mppasinueckuii mpecc.

[IposiBnenue neicTBust aTMOC(HEPHOTO JaBICHHUS.

3aBHCHMOCTD BBITAIKHBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTHU JKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue I1aBaHus TEN: IUIABAHUE WU ITOTPYKEHHE TN B 3aBUCUMOCTH OT COOTHOILICHHUS ITIOTHOCTEN
Tesa U JKUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTPYKEHHOM B )KMJIKOCTh YaCTH TeJa.
Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAIIKMBAOIIECH CHJIbI, ACHCTBYIOIIEW HA TEJIO B KUIAKOCTH, OT MAaCChI
Tena.

OnbIThI, JEMOHCTPUPYIOLIME 3aBHCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha Telo B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTU TEJIA U OT IJIOTHOCTHU KHJIKOCTH.
KonctpynpoBanue apeoMeTrpa WM KOHCTPYUPOBAHUE JIOJKHU U ONIPEIEIICHHE €€ IPY30II0bEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.
Mexanudeckast pabota. MOIIHOCTS.

[IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWii0 paBHOBECHS phlUara.

[IpuMeHenne mpaBuiia paBHOBECHSl pbluara K Onoky. «3omoToe mpaBuiio» mexanuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuveckasi sHeprus. KuHeTrnueckas W TMoOTeHIManbHas SHeprus. [lpeBpamieHue oaHOTO BHUAA

MEXaHUYECKOW PHEPTUHU B APYTroi. 3aKOH COXPAHEHHS SHEPTUU B MEXaHUKE.

1.

Hemoncmpayuu.

[Ipumepbl MPOCTHIX MEXaHHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenuie pabOThl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIDKEHUH Tella IO TOPHU30HTATbHON
MTOBEPXHOCTH.
2. HccnenoBaHue yciaOBHIl paBHOBECHS pbluara.
3. Hsmepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPruu.
8 KUIIACC

Pa3gen 6. TenioBblie IBJICHUS.

OCHOBHBIC TTOJIOKEHHUS MOHGKYHﬂpHO'KHHeTquCKOﬁ TCOpHUHU CTPOCHUS BCIICCTBA. Macca u pa3MephblL

ATOMOB U MOJICKYIIL. OHBITBI, MOATBCPKAAOIINEC OCHOBHBIC ITOJIOKCHUS MOHCKYHHpHOKHHCTquCKOﬁ TCOpUH.

TCIa.

Moaenu TBép,Z[OFO, KHUAKOI'O U ra3006pa3H0r0 COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJ'II/ILIeCKI/Ie n aMOp(bHBIe
OObBsICHEHUE CBOMCTB Ia3o0B, JKUJIKOCTEH M TBépI[HX T€JI Ha OCHOBE MOJOKECHHUM MOJICKYIISIDHO -~

KUHETHYECKOM TCOpHU. CMaunBaHue U KalmWJUISIPHBIC SIBJICHUS. TemoBoe pacupeHuC n CxxKaTue.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTHIO TCIIJIOBOT'O ABUKCHUS YaCTULIL. BHy’TpeHHﬂﬂ OHEPTrUs.

CnocoObl H3MEHEHUS BHYTpeHHGﬁ OHCPTUU: TCIUIONCpCaada U COBCPIICHUC pa6OTLI. Bungsr TCIUIOICpEaaun:
TCIUIOMPOBOAHOCTh, KOHBCKI WS, U3JTYUCHHUC.



KomnyectBo TemoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TermmooOMeH M TeIioBOe PaBHOBECHE.
VYpaBuenue TemoBoro 6ananca. [InaBnenne u oTBepAeBaHNE KPUCTATUIMIECKUX BEIIECTB. Y IeIbHAs TEIUIOTa
riaByenus. [TapooOpazoBanue u konaeHcanus. Mcmapenue. Kunenue. Y aenpHas TeruoTa napooOpa3oBaHusl.
3aBHCHMOCTh TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO JaBICHUSI.

Bnaxxnocts Bo3ayxa.
DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHUsL.

[Ipunnuns! padoTs! Temnosbix apurateneit KIIJI rernnoBoro npuratens. TennoBble ABUraTeN! U 3alll1Ta
OKpYKaroIllEen Cpeibl.

3aK0oH COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIIOBBIX MPOIIECCaX.
Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue quddyzuu.

Habmronenue siBiaeHu cMauiBaHUs M KaWJUISIPHBIX SIBJICHUH.
HaGnronenue TenioBoro pacuiupeHust Te.

N3menenue JaBJICHUS Tra3a IMpru USMCHCHUHA 00béma u Harp€BaHHU UJIN OXJIAXKIACHWH.
[IpaBuia u3MepeHus TeMneparypsl.

Buael Tenionepenayu.

OxnakJiIeHue Mpu COBEPUICHUH PabOTHI.

Harpesanue npu coBepiieHUH padOThl BHEUTHUMH CHUITAMH.

0. CpaBHeHHE TEMIIOEMKOCTEH pa3IMUHbIX BEIECTB.

1. HaOmroneHue KuneHus.

. Habnionenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.

13. Moeny TenIOBbIX JIBUTATEIIEH.

RBRBOoo~NoOR~wNE
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Jlabopamopnuwie pabomel u onvimel.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKECHHUS.

OnpITHI 10 BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOM COJIM WIIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEP/BIX TEII.

Omnpenenenue AaBleHUs BO3lyXa B OasIoHE IITPHILIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHHS BO3yXa OT €ro o0b&éMa W HarpeBaHUs WIIHU

OXJTaKICHUSI.

[IpoBepka TUMOTE3bl JUHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUYECKON

TpyOKe OT TeMIIepaTyphl.

7. HaOmromenue u3MEHEHHs] BHYTPEHHEW SHEPruu Teja B pe3yabTaTe TeIionepeaadyd U paldoThbl

BHEIITHUX CHUJL.

HccnenoBanue siBieHUs TEII000MeHa MpU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.

9. OmnpeneneHne KOJMUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpH TEIIOOOMEHE C HarpeTbiM
METAJTUYECKUM IHIIHHAPOM.

10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBaHue mpolecca UcrapeHusl.

12. Onpenenenrie OTHOCUTENIBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenuie yaensHOM TEMIOTHI IJIABICHUS JIHA.
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Pa3nes 7. duekTpryeckue M MATHUTHBIC SIBJICHUS.

Onextpuzarus Ten. JlBa poda dJEKTpUUECKUX 3apsiioB. B3anMojelicTBHe 3apsiKEHHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTb CHJTBI B3aUMOJICHCTBHS 3aPSXKEHHBIX TNl OT BETMYMHBI 3apSI0B U PACCTOSHHS MEKIY
TeJIaMu).



Onextpuueckoe 1nose. Hampspk€HHOCTh — anekTpuueckoro mois. Ilpunnun — cymepno3unuu
UIEKTPUYECKUX I10JIEH (HAa KaUECTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsjaoB. JEMEHTapHbIA 3nekTpuueckuil 3apsna. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS FIEKTPUUECKOTO 3apsia.

DneKTpUYecKuil TOK. Y CI0BHS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. VICTOUHMKN OCTOSTHHOTO TOKA.
JIefCTBUS AJIEKTPUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTIX U
rasax.

Onexktpuueckas uenb. Cuia Toka. OnekTpuueckoe HarpspbkeHue. ConpoTHBIIEHHE IPOBOJIHHUKA.
VenpHOE CONpPOTUBIIEHHE BemiecTBa. 3akoH Oma s yuacTka nenu. IlocnenoBarenbHoe U MapaieabHOE
COCJIMHEHHE MTPOBOHUKOB.

PaGora u MomiHOCTh 3neKkTpuyeckoro Toka. 3akoH JDkoyns—JleHna. OnexkTpuueckue LENU HU
MOTPEOUTENN dIIEKTPUUECKO FHEprun B ObITy. KOopoTKoe 3aMbIkaHue.

ITocTrostHEBIC MarHUTHL. B3anMoaelicTBHE MOCTOSHHBIX MAarHUTOB. MarauTHoe moJjie. MarHuTHOE HOJjIe
3eMiii ¥ €ro 3HadyeHue Ui Ku3HU Ha 3emse. OnblT Dpcrena. MarHUTHOE MOJEe AIEKTPUYECKOTO TOKA.
[IpuMeHeHne 5SIEeKTPOMAarHUTOB B TeXHUKE. JleCTBHE MarHWUTHOTO TIOJsA HAa TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb TTOCTOSIHHOTO TOKA. Vcronb30BaHue 37I€KTpOABUTATENEH B TEXHUUYECKUX YCTPOUCTBAX U
Ha TPaHCHOpPTE.

OnbiTel @apazes. SIBieHwe 3neKTpoMarHUTHOM HMHAYKIMU. [IpaBmiio JleHma. DnextporeHepartop.
CriocoObl OJTyYeHHSI SJEKTPUUYECKOM SHEPTUu. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX UCTOYHUKAX DHEPTHH.

Hemoncmpayuu.

DJeKTpu3alus Tell.

JIBa pojia ANEKTPUYECKUX 3apsA0B M B3aUMO/ICHCTBUE 3apsKCHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DNeKTpOoCTaTUYECKAs MHTYKITHS.

3aK0H COXpaHEHUS AICKTPUICCKUX 3apsI/IOB.

[IpoBOAHMKY W AWDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO OIS,

M CTOYHHMKH OCTOSTHHOI'O TOKA.

JIeCTBUS 3JIEKTPUUECKOTO TOKA.

0. DIIEKTpUYECKHI TOK B JKUIKOCTH.

1. I"'a30BBI# pa3ps.

. U3mepeHue cuipl Toka aMIepMETPOM.

13. 3MmepeHue 3IeKTPUISCKOTO HANIPSIKEHUS BOJIBTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBJICHUH.

15. B3aumoelicTBrE TOCTOSHHBIX MATHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH pa3zefieHus TIOJOCOB MarHuTa.
17. MopaenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe nojie ToKa. DJIEKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUTaTeb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS DJIEKTPOMArHUTHON MHIYKITUH.

23. OnbiTel Dapases.

24. 3aBUCUMOCTbH HAIIPaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUSI.
25. DreKTporeHepaTop MOCTOSHHOTO TOKA.

RN R~LNE
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Jlabopamopusie padbomot u onvimol.



OmnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U IIPH COMPUKOCHOBEHHU.

HccnenoBanue neicTBUS IEKTPUIECKOTO MO HA IIPOBOAHUKU U TUDIIEKTPUKH.

C6opka u mpoBepka pabOThI AMEKTPHUECKON HEMH MOCTOSIHHOTO TOKA.

V3mepeHue u peryinmpoBaHue CHIIbI TOKA.

W3mepenune u perymupoBaHnue HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U

HaNPSDKEHHUS Ha PE3UCTOPE.

7. OnbITHL, JEMOHCTPHUPYIOUINE 3aBHCUMOCTBH 3JIEKTPUYECKOTO COTMPOTHUBIICHHUS NPOBOJHHKA OT €ro
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepraa.

8. IIpoBepka mpaBuiia CIOXKESHHUS HAPSHKEHUH TPH TTOCIIEA0BATEIFHOM COSAMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia sl CUIIbI TOKA MPH NMAPaJUICTBHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenue MOIIHOCTH IEKTPUIECKOTO TOKA, BBIJIEIIEMON HA PE3UCTOPE.

12. NccnenoBaHme 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JTaMITOUKY, OT HAIPsDHKSHUs Ha HEl.

13. Onpenenenne KIIJI narpeBatens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TIOJISI IIOCTOSTHHBIX MarHUTOB TIPU X OOBEMHEHUH U Pa3/IeIICHUH.

16. MccnenoBanue NeiCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHUS KaTYIIKA C TOKOM W MarHuTa OT
CHJIBI TOKA W HAIpPaBIICHUS TOKA B KaTYIIKE.

18. N3yueHne AeiicTBUSI MAarHUTHOTO TOJISI HA TPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue U H3y4eHHE paObOTHI AIIEKTPOABUTATEIIS.

20. Usmepenne KIIJ{ amekTpoaBUraTeIsHONW YCTAHOBKH.

21. OnBITEI TIO HWCCIIEOBAHHWIO SIBIICHUS JJIEKTPOMArHUTHOM WHIYKIIMH: HCCIEOBAHNE H3MEHEHUH

3HA4YEHUs U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

oakrwNdE

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHA.

Mexanuveckoe JBwKeHue. MarepuanpHas Touka. Cuctema orcuéta. OTHOCHTEIIBHOCTH
MEXaHUYECKOTO JBMKEHUS. PaBHOMEpHOE mpsMoiuHelHoe nBmwkeHrne. HepaBHOMepHOE NMPSAMOIMHEHHOE
nBkeHne. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla TP HEPAaBHOMEPHOM JIBUKEHUH.

yCKOpeHI/Ie. PaBHOYCKopeHHOG HpHMOHHHCﬁHOe JABHMIXKXCHUC. CBO6OI[HO€ naacHuc. Onmbltel ["anumes.

PaBHOMCpHOG JABUIKCHUC TI0 OKPYKHOCTH. HCpI/IOI[ 1 4acToTa O6paI_HCHI/IH. JIuneiinast u yriioBasd
CKOpPOCTH. HeHTpOCTpeMI/ITeHBHOC YCKOpPCHHUC.

[IepBeiii 3akon Herotona. Bropoit 3akon Hetotona. Tpetuii 3akon HerotoHa. [Ipunnun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: Cuila TPEHUS CKOJIBKEHUS, CUjla TPEHUsS TOKOs, ApYyrue
BU/IbI TPEHHUSL.

Cuna TSDKECTH U 3aKOH BCCMUPHOTI'O TATOTCHHA. yCKOpeHI/Ie CBO60,[[HOFO naaCHUA. I[BI/I)KGHI/IG IJIaHCT
BOKpYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKAsA CKOPOCTh. HepecomocTh n MEpCrpy3Ku.

PaBHOBecue MatepuanpHON TOUYKH. AOCOMOTHO TBEpPAOE Teno. PaBHOBecwe TBEpHOro Tena ¢
3aKPEIUIEHHON OCBIO BpallleHUs. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynbe tena. M3menenne umnynbca. Mimnynbe cuibl. 3aKOH COXpaHEHHs UMMYJbca. PeakTuBHOE
NIBIOKEHHUE.



Mexannueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsXKeCTH, ynpyroctd, TpeHus. CBsi3b SHEpruu u

pabotsl. [loTeHnuanbHast SHEPTUsA Tena, NOJHATOTO HAJ MOBEPXHOCTHIO 3eMid. lloTeHInanbHas SHeprus
ckaroi mnpyxussl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW S3HEPrUU. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN.

N
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Jemoncmpayuu.

Habmoienne MeXaHu4eCKOro IBHKCHHS Tella OTHOCHTEIBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHHME TIyT€d M TPACKTOPUM JABUKEHHUS OJHOTO M TOTO K€ TeJa OTHOCHTEILHO Pa3HbIX Tel
OTCUETA.

N3mepenue ckopocTy U yCKOPEHHUSI IPSAMOJIMHERHOTO ABUKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBHUKECHHUS.

HaGnronenue nBukeHus Teaa o OKpy>KHOCTH.

HaGnrogenne mexaHuuyeckux SIBICHUN, MPOUCXOIAIIMX B cucteme oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCUTEIHLHO KaOMHeTa (hU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl TeJla U IEHCTBYIOIIEH Ha HErO CHUJIBI.

Halnronenue paBeHcTBa il Ipu B3aUMOJICHCTBUN TETT.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JIBUKEHHH.

10. [epenaya uMIysIbCca MPH B3aMMOICHCTBHH Tell.

11. TIpeoOpa3zoBaHus SHEPTUU IPU B3aUMOJICHCTBUM TEN.

12. CoxpaHeHue UMITyJIbCa MTPH HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJIbCca TP a0COTIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmoieHne peakTUBHOTO BUKEHHUSL.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUu Mpy CBOOOHOM Ma/IEHUH.

16. CoxpaHeHue MEXaHN4YECKON HEPruy NpH JBMKEHUU TeJla MO JeHCTBUEM MPYKUHBI.

w
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Jlabopamopnwie pabomel u onvimel.

KoHncTpynpoBanue Tpakra Ui pa3roHa M JaJIbHEHIIEr0o paBHOMEPHOTO JBIKEHHS IIapHKa WU
TEJEeKKH.

Omnpenenenne cpeaHeil CKOPOCTH CKOJBXKEHHsI Opycka WM JIBIKEHHUS IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBIKEHUHU 0Oe3 HauaibHOU
CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBIJKEHHUU O€3 HadyallbHOM CKOpPOCTH MYTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEeIl, TO COOTBETCTBYIOILIUE IPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenne kodhGUIUEHTa TPEHUS CKOJIBKEHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenrne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHHM Tella MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

10. OHpeI[eJ'IeHI/IC pa6OTI>I CHJIBI YIIPYT'OCTHU IIPpU noabLéMe I'py3a € UCIIOJIB30BAHUCM HCIOJABHIXHOIO U

IIOABHXKHOT'O OJIOKOB.

11. N3yueHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannyeckue KoJ1e0aHusl U BOJHBI.

KonebarensHoe JABWOKCHUC. OcHOBHbBIC XapaKTCpUCTUKHN KOJIeOaHMIA: nepuon, 4acrtora, aMIUIMTy/da.

MaremaTudeckuii u pr)KHHHBIfI MAasiTHHUKH. HpeBpameHHe OHEPTrUu 1pu KoJie0aTeILHOM JABHXXCHHU.

3aTYXaIOH_II/IC KOJIeOaHMSI. BBIHY)KILCHHBIG kosieOanus. Pesonanc. Mexannueckue BoyHBL. CBOMCTBa

MCXaHUYCCKUX BOJIH. HpOI[OJ'IBHBIC U TOIICPCUYHBIC BOJIHBI. Z[J]I/IHB. BOJIHBI U CKOPOCTb ee PacripoCTpaHCHU.
MexaHu4uecKue BOJIHBI B TBéleOM TCIIE, ceiicMHUYEeCKHE BOJIHEI.



3Byk. ' poMKOCTh 3ByKa ¥ BbICOTa ToOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3BYyK.
Jemoncmpayuu.

Habnronenue xonebanuii Tes moJ1 AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJIEOaHU U pe30HAHCA.

PacnipocTpanenue npo0bHBIX U MOTIEPEUYHBIX BOJIH (HA MOJIEIN).

HaGmto1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

oakrwnE

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOThl U Iepro/ia KojaeOaHnii MaTeMaTUYECKOTO MasiTHUKA.

Onpenenenne 4acToThl U Mepro/ia KoaeOaHui Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NEpUOAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
NccnenoBanue 3aBUCMMOCTH NepHoa KojaebaHuii Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoJieOaHHi Ipy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh NEpHojia KosieOaHUil MPYKMHHOTO MasTHHUKAa OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

7. VI3amepeHue yckopeHusi CBOOOHOTO MaICHUS.

oakrwnE

Paszpgen 10. DiiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE TOJI€. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 31EKTpPOMAarHUTHBIX BOJH. [Ikana
AIIEKTPOMArHUTHBIX BOJIH. Vconbp30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsS COTOBOI CBSI3H.

DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBONCTBA CBeTA.

Jlabopamopnuwie pabomel u onvimel.
1. WM3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.
Pa3pgen 11. CBeroBbIe SIBJICHUS.

queBaﬂ Mojienb cBera. MCTOYHMKU CBETA. HpﬂMOHHHGﬁHOG PacCIIpoCTpaHCHHUEC CBCTA. 3aTrMeHus
COJ'IHI_[a u .HYHBI. OTpa)KeHI/Ie cBeTa. I1nockoe 3CPKAJIO. 3akoH OTpaXCHUA CBCTA.

HpeHOMHCHI/IC cBeTa. 3aKoH MMpeJIOMJICHUA CBCTA. IlonHoe BHYTPCHHCC OTpaXCHHUEC CBCTA.
Hcnonp30BaHME MOJHOTO BHYTPCHHETO OTPAKCHUS B OIITUYCCKUX CBCTOBOAAX.

JInnza. Xon nyqeﬁ B nuH3e. OnTuuecKas cucreMa (I)OToarmapaTa, MUKPOCKOIIa U TCJICCKOIIA. I'ma3 kak
OIITHYCCKasa CUCTEMA. BJ'II/I30pYKOCTB " JAJIbHO3O0PKOCTD.

Paznoxxenue Oeaoro cBera B CIICKTD. OmnpiTel Hetorona., CriosxxeHue CIICKTpAJIbHBIX IIBETOB. I[I/ICHepCI/ISI
CBCTAa.



CoNooRrLNE

Jemoncmpayuu.

[IpssMOnMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomy4yenne n300pa’keHMi B TUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoliei JInH3e.

Xo0J JIydel B pacCenBarOLIEH JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOUIBIO JINH3.

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.
11. PaznosxeHue 6€0oro CBETa B CIIEKTP.
12. TTomy4yenue 6enoro CBeTa Npy CIIOKEHUH CBETA Pa3HBIX I[BETOB.

=
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Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXKEHHUsI CBETOBOTO JIyda OT yIJia aJeHHs.

W3yueHne xapakTepuCTHK H300paKeHUS TIPEAMETa B IDIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yIJia TIPEJOMIICHUS CBETOBOTO Jyda OT Yrja MaJCeHUs Ha TPaHUIE
«BO3ITyX—CTEKIIO».

[Tony4yenue n300paskeHUI C TOMOIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M OTITUYECKOM CHITBI COOMPAFOIIEH JTNH3BI.

OMBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMnBITH IO BOCTIPHUSITHIO I[BETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHITBTPHI.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

OmneiTel Pezepdopna u mmanerapHas Mozenb aroma. Moaens aroma bopa. Hcnyckanue u moriomnieHne

cBeta aroMmoM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PamnoaxktuBHOCTE. Anb(a, 6eTa- u ramma-uzinydenus. CtpoeHre atToMHoro siapa. HykimonHast MoJienb

dTOMHOTI'O A1pa. H3oTomEL. Pa,I[I/IoaKTI/IBHBIe IIpEBpalICHHA. Hepnoz[ nojrypacmnajga arToOMHbBIX A1CP.

H,Z[epHHe pCaKIuu. 3aKOHBI COXpaHCHU 3apsAa0BOIro U MaCcCOBOI'0 4MCCEIIL. 9Hepr1/151 CBA3HM aTOMHBIX

AACP. CBs13b MacChl U OHEPTHUH. PeaKHI/II/I CHUHTC3a U ACJICHUA SAOCP. Hcrounuku OHEPIrun COJ'IHHa U 3BE3.

oo E

HnepHaﬂ OHCPI'CTHKA. I[eﬁCTBHH paauOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha KHBBIC OpraHu3MBbI.

Hemoncmpauyuu.

CrieKTpspl U3JIy4eHUs U TIOTJIOIIECHHUSI.

CrieKkTpsl pa3au4HbIX Ia3oB.

Crextp Bomopoza.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka MOHU3UPYIOUINX U3Ty4eHU.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAIIOB U IIPOIYKTOB.

Jlabopamopusie pabomot u onvimul.

1. HaOnroneHue CIUIOMIHBIX U IMHEHUYAThIX CIIEKTPOB U3ITY4YEHUS.
2. HccrnenoBanue TPeKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. U3mepeHue paguoakTUBHOTO (OHA.



IToBTOpPHTENIHLHO-00001IAKOIINI MOIYIb.

[ToBTOpUTENBEHO-0000IAOMINIT  MOY/Ib  MpeaHa3HA4YeH I CHUCTeMaTH3alud U 000OIIeHus
MPEIMETHOTO COJICPIKAHUS U OIBITA eI TEIBHOCTH, TPUOOPETEHHOTO NP U3YUYEHUH BCEro Kypca (pu3muku, a
TAKKe JUIS TOJArOTOBKM K OCHOBHOMY TOCYAAQpPCTBEHHOMY 9K3aMeHy Mo (u3uke s oOydaronimxcs,
BBIOPABILIUX ATOT YUEOHBII MpeIMeT.

[Ipu n3ydeHun TaHHOTO MOJYJIA PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IESITEILHOCTH, HA OCHOBE
KOTOPBIX OOECTICUMBACTCS JIOCTHKEHUE MPEAMETHBIX W METANpPEIMETHBIX IUJIAHUPYEMBIX Pe3yJbTaTOB
oOyueHus, GOPMUPYETCSI ECTECTBEHHOHAYYHAsI IPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB HMCCIICIOBAHUS
SIBJICHUW TPUPOJbI M TEXHUKH, OBJIQJCHHE YMEHHSIMHU OOBACHATH (DU3MYECKUE SIBICHHS, MPUMEHSIS
MOJIyYCHHBIEC 3HAHUS, PEIIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO JEATENBHOCTHBIA XapakTep JAHHOTO paszena pealn3yercs 3a CY€T TOro, 4To
O6yanOHII/I€C$I BBIIIOJIHAIOT 3alaHsd, B KOTOPLIX UM NPECJ1aractcs:

Ha OCHOBE TOJyYEeHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBSICHATH (PU3WUYECKUE SIBICHHUS B
OKpYXaIoIel MPUPOJIe ¥ TOBCETHEBHOM KU3HU;

HCII0JIb30BaTh HAYYHBIC MCTOIbI HCCICIOBAHUA (bI/ISI/I'-IeCKI/IX ﬂBHeHHﬁ, B TOM 4YHUCJIC IJId IMPOBEPKU
THUIIOTE3 U NOJTYUYCHUA TCOPETHUICCKUX BBIBOIOB,

O0OBACHATH HAay4YHbBIC OCHOBBI HauOoJiee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/Iﬁ, HaIrpumcep,
MPAKTUYCCKOI0 HCIOJB30BaAHUA Pa3JINYHbIX HCTOYHHUKOB OSHEPruvd Ha OCHOBC 3aKOHa MPEBpallCHUA H
COXpaHCHUSA BCEX U3BCCTHBIX BUIOB DHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHMSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuenne ¢usukum Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS HAMpPaBICHO Ha JIOCTHKCHHE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.

B pesynbrare nzydyenusi Gpu3MKu Ha ypOBHE OCHOBHOIO 00I1Iero 00pa3oBaHus y o0ydatonierocsi 0yayr
chOopMUPOBAHBI CIIEAYIOUIUE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTprMoOTN4eCKOro BOCIIUTAHUS

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NUECKOM HAyKH;

- LIEGHHOCTHOE OTHOIIEHUE K IOCTHKEHUSAM POCCUHUCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUA:

- TOTOBHOCTh K AaKTHBHOMY YYaCTHIO B OOCYXJIEHMM OOLIECTBEHHO 3HAYUMBIX U 3THYECKUX MpoOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN PU3HUKHY;

- 0CO3HAHUE BaJXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) 3¢TeTH4YeCKOT0 BOCIIUTAHMS:

- BOCHPUSTHE ICTETUYECKUX KayecTB (PU3MUECKOM Hayku: €€ TapMOHMYHOIO MOCTPOEHMsS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

- OCO3HaHUE LEHHOCTH (PU3NYECKON HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOIUH, BAXKHEHILIEH COCTABIIAIOIIEH KYIbTYPHI;

- pa3BUTHE HAyYHOH JIF0OO3HATEIILHOCTH, HHTEPECa K UCCIIE0BATENILCKOM eITEeNbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLHOHAJBLHOIO 0JIATONOTY YN

- OCO3HaHHUE IIEHHOCTH 0e30MacHOro o0pa3a *KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaKHOCTH
IpaBUII 6€30MIACHOTO MOBEICHHS Ha TPAHCIIOPTE, HA IOPOrax, C NEKTPHUUECKUM U TeTJIOBBIM 000pYA0BaHUEM
B JIOMAILIHUX YCJIOBUSX;

- c(hopMUPOBAHHOCTDH HABbIKA peekcuu, MpU3HAHUE CBOETO MTpaBa Ha OIIMOKY U TAKOTO K€ IpaBa y Apyroro
YEJI0BEKA;



6) TPy10BOT0 BOCIIUTAHUA:

- aKTUBHOE YYacTHE B PEUICHUU NMPAKTHUECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHu3aIi,
ropoJia, Kpasi) TeXHOJOTUYECKON U CONMATBHON HAMPABICHHOCTH, TPEOYIONUX B TOM YHCIE U (PU3UUECKUX
3HAHUI;

- UHTEPEC K MPAKTHUYECKOMY U3Y4YEHUIO podeccui, CBSI3aHHbBIX C (PU3UKOMH;

7) 3K0JIOrHYecKOro BOCIIUTAHMA:

- OpHUEHTalusl HA MPUMEHEHHE (PU3MUYECKUX 3HAHUH ISl pelIeHHs 3a/1a4 B 00JAaCTH OKpYXArOIIEH Cpelibl,
TUTAHUPOBAHUS MTOCTYIIKOB M OIEHKH MX BO3MOKHBIX TTOCIIECTBHIA ISl OKPY)KAIOIIEH CPEIbl;

- OCO3HaHUE III00ATBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbLHON U MPUPOIAHOI cpeIbl:

- MOTPEOHOCTh BO B3aUMOJCHCTBUU TPH BBIIOJHEHHHM HCCICIOBAHUNH M TPOCKTOB (PH3MUYECKOM
HAIPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSAM JIPYTHUX;

- OBBIIIICHNE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIIbHOCTD;

- MOTPEOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIe (OPMYINPOBATH UIEH, TOHATHUS, TUIIOTE3BI O
bu3nIecKkux 00BEKTaxX U SBICHUSIX;

- 0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

- IJJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEeMJICHHE aHAIM3UPOBATH U BBISABISATH B3aUMOCBSI3H TIPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE C
WCTIOJh30BaHNEM (PH3MUECKUX 3HAHHIA,

- OIICHKa CBOMX JCWCTBUH C YYETOM BIMSHHUSA Ha OKPYKAIOIIYIO Cpely, BO3MOXHBIX TJI0OOATBHBIX
MTOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynprare ocBOeHHMsS TporpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyyaromerocsi OynyT chOpMHUPOBaHBI MeTalNpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE TO3HABATCIHHBIC
YHHUBEpCaJIbHbIC YUEOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHbBIC ICHCTBUS, PETYIITHBHBIE
YHHUBEpCaJIbHbIC YUCOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue neiicTBus:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHLBIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);

YCTaHABJIMBATb CYIJ_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBaHUA IJIA 0606H_IGHI/I$I H CpaBHCHUA,
BbIABJIATE 3dKOHOMCPHOCTHU H IIPOTUBOPCYHA B pPaCCMATPHBACMBIX (baKTaX, JaHHBbIX H Ha6J'II-O,I[eHI/I$IX,
OTHOCAIIUXCA K (1)I/I31/I‘16CKI/IM SABJICHUSAM,

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U IIPpU HU3YUYCHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUN U poueccoB, [ICJIaThb
BbIBOJIbI C HCIIOJIb30BAHUCM JCAYKTHUBHBIX W HMHAYKTHBHBIX YM033.KJ'II-O‘IGHI/II71, BbIABHUI'aTb THIIOTC3BI O
B3aMMOCBA3AX (1)I/I3I/I‘16CKI/IX BCJINYHH,

CaMOCTOATCIBHO BBI6I/IpaTB CIoco0 peuICHUA yqe6H0171 (1)H3H‘l€CKOI>i 3aga4uu (CpaBHeHI/Ie HCCKOJIbKHX
BAapUaHTOB PCIICHU, BBI60p HanOoJee IOAXO JAIICTO C y‘{éTOM CaMOCTOATCIIbHO BBIICIICHHBIX KpI/ITepI/IeB).

Ba3oBble ucciaenoBatebCcKHe IeiicCTBUA.

HCII0JIb30BATH BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HHCTPYMCHT IIO3HAHU,

MNpOBOAUTH IO CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (I)I/I3I/I‘-ICCKI/H\/'I SKCIICPUMCHT,
HeOO0IbII0e HUCCICIOBAaHUC (I)I/ISI/I‘-ICCKOFO SABJICHHA,

OLICHUBATL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOJ€ HUCCICHNOBAHUA HIIN
OKCIICPUMCHTA,

CaMOCTOATECIBHO (bOpMyJ'II/IpOBaTB 0606IJ_ICHI/I}I MU BBIBOIBI TIO PE3YyJIbTaTaM HpOBC,[[éHHOFO Ha6J'IIOIICHI/IH,
OIlbITa, UCCIICAOBAHMU,



IMPOTrHO3UPOBATL BO3MOIKHOC I[aHBHeﬁmee Pa3sBUTHC (1)I/I3I/I‘ICCKI/IX npoueccoB, a TaAKKC BbIIBUT'ATb
MMPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pabora c unopmanueii:

MPUMEHSTH Pa3IMYHbIe METOAbI, HHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMALIH HITH TAaHHBIX
C Y4E€TOM TIPEIUIOKEHHON yIeOHON (DU3NUIECKOH 3a/1auH;

aHAJM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPHPETHPOBATH HMH(OPMAIMIO DPA3IUYHBIX BHUIOB U (GOpPM
MIPEACTABICHUS;

CaMOCTOSITEIIBHO BBIOMpATh ONTUMANbHYIO (HOpMy TMpencTaBieHuss HHOOPMAIMM W WLIIOCTPHPOBATH
pelaeMble 3a7a4u HECJIOKHBIMU CXEMaMU, JuarpaMmmMamMu, HHOUM rpa@uKoil 1 uX KOMOMHALMSIMH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JelcTBHUA:

B X0Ji€ 00CyXAeHMs yueOHOro MaTepuraia, pe3yabTaToB J1a00paTOPHBIX pabOT U MPOEKTOB 33/1aBaTh BOMPOCHI
0 CYIIECTBY O0OCY)K/IaeMOW TeMbI M BBICKA3bIBaTh WEH, HAICJICHHBIE HA PEIICHNE 33/1a4M M TIOJIepKaHHe
0J1aro’KeIaTeIbHOCTH OOIICHUS;

COTIOCTABIISITh CBOM CYXJIEHUS C CYXJICHUSMHU JPYTMX YYaCTHHKOB JIHANIOTa, OOHAPYKUBATh pa3indyue U
CXOJICTBO TTO3UITHH;

BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABISITh PE3YJIbTAThl BHIMIOJHEHHOTO (PM3MYECKOTO OTBITAa (IKCIIEPHUMEHTA, UCCIICI0BaHUS,
MIPOEKTA);

MOHMMAaTh W WCIOJB30BaTh NPEHMYIIECTBA KOMAaHJHONW W WHAMBUIAYaTbHOW pabOTBl TpU pEIICHUH
KOHKPETHOM (pU3ndecKoi mpoOIemsr;

MIPUHUMATD LIEJH COBMECTHOM JESITETbHOCTH, OPTaHU30BbIBATh ICHCTBUS N0 €€ TOCTHKEHHUIO: pacpeaesiTh
poJH, 00CYX/IaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON PabOThI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;
BBITIOJIHATh CBOIO YacTh pabOThl, JOCTUrash KAayeCTBEHHOIO pe3yslbTaTa I0 CBOEMY HAlpaBICHUIO U
KOOPJIUHUPYS CBOU JEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

OIICHMBATh KAYE€CTBO CBOET0 BKJIa/1a B OO MPOAYKT IO KPUTEPUSIM, CAMOCTOATEIHHO CPOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ e CTBUSA
Camoopranuszanms:

BBISIBIISITH IIPOOJIEMBI B AKU3HEHHBIX U YUEOHBIX CUTYALUIX, TPEOYIOUINX Ul pelleHns (pU3nUecKux 3HaAHUI;
OPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATHS pelleHui (MHAMBHUIYaIbHOE, MPUHITHE PELICHUS B
TpyIIe, IPUHITHE PEIICHUHN TPYIIOoN);

CaMOCTOSITENIBHO COCTAaBJIATh aTOPUTM pelleHus GU3MUYECKON 3aauu WM IJIaHa UCCIIEeIOBAaHUS C YUETOM
UMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh IMpeajaraeMble BapUaHThI
pEIIEeHHIT;

JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallMu U IpeJularaTh IUIaH €€ U3MEHEHMUS],

OOBSICHATh TPUYMHBI JOCTWXKEHMSI (HEIOCTM)KEHHUS) pe3ylbTaTOB JESATEIbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTb (B TOM YHCII€ B XOJ| BBIMOJHEHHUsS (PU3UUECKOTO HUCCIEIOBAHUS MU
MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITEILCTB, U3MEHUBIIHUXCS CUTYaIMil, yCTAHOBJICHHBIX OTUOOK, BO3HUKIIIHUX
TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0si HAa MECTO JPYroro ueloBeKa B XOJ€ CHopa WM JUCKYCCHM Ha HAy4YHYIO T€MY, NOHUMAaTb
MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;



MPU3HABATH CBOE MPABO HA OIIMOKY IPY pelIeHNH (PU3HMUECKUX 3314 UITH B YTBEPKICHUSAX HA HAYUYHBIE TEMBI
U TaKO€ K€ IPaBo APYyroro.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyyenus B 7 KJjacce IpeMETHBIE pe3yabTaTbl Ha 0a30BOM YypPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYHAIOIIUXCSA YMEHUI:

UCIO0JIb30BATh MOHSATUA: (PU3MYECKHE U XUMUYECKHE SBJICHUS, HAOIIOJEHHME, HKCIEPUMEHT, MOJEIIb,
TUIO0TE3a, €AUHULBl (PU3MUECKUX BEJIMYHMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUS BellecTBa (TBEpAOE,
KHUJKOE, ra3000pa3HOE), MEXaHWYECKOE [IBIKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaekTopusi, paBHOJAEUCTByIOIIas cwia, jaedopmauus (ympyras, IUIACTHYECKas), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBI;

paznuuath sABICHUS (AUPQy3us, TENJIOBOE JBUKEHUE YACTHI] BELIECTBA, PaBHOMEPHOE JABWKEHUE,
HEPAaBHOMEPHOE JIBKEHHE, HHEPIIUS, B3aNMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHUs, Tepeadya JaBieHUs TBEPABIMU TellaMH, JKUJIKOCTSIMM U Ta3aMHu, aTMOCPEpHOE aBJIeHUE,
IJIaBaHUe TeJll, MPEeBpaIleHNUs MEXaHUUECKON SHEPIHH) M0 OMUCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHHE HU3YyYEHHBIX (QHU3NYECKUX SBICHUN B OKpYXalolleM MHpEe, B TOM UHUCIE
¢buznueckue SIBICHUSI B TPUPOJIE: MPUMEPBI BWKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B KMBOW M HEXHUBOU
MpUpOJIe, NEHUCTBUE CUIIBI TPEHHSI B NMPUPOJE U TEXHUKE, BIHUSIHHE aTMOC(HEPHOTO JaBJICHHS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, pbIYaru B TeJe YeI0BeKa, IPU ITOM IEPEBOINUTH IPAKTUUECKYIO 3a/1a4y B y4E€OHYIO,
BBIICIISATH CYIIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBICHUI;

OTHCHIBATh M3YUYEHHBIE CBOICTBA TeNl U (PU3UYECKHE SIBICHMS, MCIONb3ysd (U3NUYEecKre BEIMYMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMSI, MTyTh, CKOPOCTb, CPEIAHSAS CKOPOCTh, CHJIa YIIPYrOCTH, CUJIA TSHKECTH,
BEC Tella, Cujla TPeHHUs, JaBlieHue (TBEPAOTO Teja, *KUAKOCTH, ra3a), BRITAIKMUBAIOIIAs CHUIIa, MEXaHHYECKas
pa0oTa, MOIIHOCTb, IUIEHYO CHJIBI, MOMEHT CHJbl, KOI(QQHUIMEHT IO0JIE3HOTO JEHCTBUS MEXaHHU3MOB,
KUHETHYEeCKasi U NOTEHIMaNbHas 3HEPrusi), IpU ONMCAHUU IPABUIBHO TPAKTOBATh (M3MUYECKUH CMBICIH
UCIOJb3yeMbIX BEIMYMH, MX OO0O03HAUYEHUS U EAMHUIBl (U3NYECKUX BEJIWYMH, HAXOIAUTh (POPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (PU3MUYECKYIO BEJIIMYMHY C APYIMMM BEJIMYMHAMH, CTPOUTH I'paMKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SIBIEHHS U MPOLIECCHI, UCHOJb3Yys MpaBUJIA CIOKEHHUS CHII
(Bmousb o1HOM npsiMoit), 3aKkoH I'yka, 3akoH [lackais, 3akoH Apxume/a, IpaBUIO paBHOBeCHs pblyara (0s10Ka),
«30JI0TO€ ITPABWJIO» MEXAHMKH, 3aKOH COXPAHEHHS MEXaHMYECKOW DSHEPruH, IPU 3TOM J1aBaTh CIOBECHYIO
(GOopMyYNHPOBKY 3aKOHA U 3alIMChIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSCHATH (pU3HUYECKUE SBIICHUS, IPOLIECCHI U CBOWCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYaI[MH PAKTHKO -
OpPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH OOBsCHEHHE U3 1-2
JIOTMYECKUX IIAroB ¢ ONOPOi Ha 1—2 M3yyeHHBIX CBOMCTBA (DPU3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3a7aud B 1—2 neHCTBUS, MCIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3HMUECKUE
BEJIMYUHBI: HA OCHOBE aHaJM3a YCIOBUS 3a7audl 3alMChIBaTh KPAaTKOE YCIOBHUE, MOACTABIATh (PU3MUYECKUe
BEJIMYUHBI B (GOPMYIIBI U IPOBOJUTH PacU€Thl, HAXOUTh CIIPABOYHBIC JaHHbIE, HEOOXOAUMBIE Ul PELICHUS
3ajJjay, OLEHUBATh PEATMCTUYHOCTD MOTY4YEHHON (PU3NUECKOI BETMUNHBL;

pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PEUIMTb MPH MOMOLIM (PU3MUYECKHMX METOJOB, B OMNHMCAHUU
HCCIIEZIOBAaHUST BBIJICNIATh IPOBEPSIEMOE MPEANoIOXKeHHe (TMIOTe3y), pa3iuyaTb M HHTEPIPETUPOBATH
MOJTy4EHHBIH Pe3yNbTaT, HAXOAUTh OLIMOKU B XOJ€ OIBITA, JIeJIaTh BBIBOBI 10 €T0 Pe3yJbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3NUYECKUX SBICHUNA MM (PU3NYECKUX CBOMCTB Ted: (hopMyIMpOBaThH
IIpOBEpsEMbIE MPEINOJI0KEHUs, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOTO 000pYA0BaHUS, 3alHUChIBATH X0
OTbITa U POPMYIUPOBATH BHIBOJIBI,

BBITMIOJIHATh TpsIMblE U3MEPEHUs] PAcCTOSIHMS, BPEMEHH, Macchl Teia, 00bEMa, CUIBI M TeMIepaTypbl ¢
HCIOJIb30BAHNEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aIIUCHIBATh OKA3aHUs IPUOOPOB € yUETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH U3MEPEHHI;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKOW BEIMYMHBI OT APYrOd C HCIOJIb30BAaHHEM
NPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBMXKYILETOCS TeJla OT BPEMEHHU JBUKEHUS Tela, CUIIbI
TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHHS
OT IUIOIIA/IM CONPUKOCHOBEHUS TEJl, CUJIbl YIIPYIOCTH OT Y/UIMHEHUS NPYKUHBI, BBITAJIKUBAIOLIEN CUJIBI OT
00bEMa MOTpYKEHHON YacTH Tella M OT IUIOTHOCTU KHMJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT



rIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUH IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBATh B IUIAHMPOBAHWU Y4E€OHOTO HCCIEIOBAHMS, COOMpPATh YCTAHOBKY W BBIMOJHATH HU3MEPEHHUS,
Clleysl IPeUI0KEHHOMY IIJIaHy, (PUKCUPOBATH PE3yJIbTAThI MOJIYYCHHON 3aBUCUMOCTH (PHU3UUECKUX BEIUYHH
B BUJIE MTPEUIOKEHHBIX TAOIHII U TpadUKOB, A€IaTh BBIBOBI [0 pe3yIbTaTaM HCCICI0OBAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BETHMUUH (IUIOTHOCTH BEIIECTBA KUIKOCTH M TBEPIOTO Tena,
CWJIa TPEHHUsl CKOJIbKEHUS, JIaBJICHUE BO3[yXa, BbITAIKUBAIOLIAs CUja, JEHCTBYIOLIAas Ha NOrpYXKEHHOE B
KHUAKOCTb Te€JO0, KOA((ULMEHT I0JIE3HOTO JEHCTBUS IPOCTBIX MEXAHWU3MOB), CIEeAys HpPeI0KEHHOU
WHCTPYKIUU: TIPH BBINIOJHEHUU HM3MEpPEHHH COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCISTH
3HAYCHUE MCKOMOI BEJINYMHEL,

coOIII0IaTh MpaBHiIa TEXHUKU OE30MaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;

YKa3bIBaTh MPHUHLUIBI JCUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETp, JAUHAMOMETP,
COOOMIAroIINECs COCY/IbI, OapOMeTp, pbluar, MOBMKHBINA U HEMOIBM)KHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;
XapaKTepU30BaTh MPHHIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OTOPOH Ha WX
omucaHus (B TOM YHCIE: TOANIUIHUKH, YCTPOWCTBO BOJONPOBOJA, TUAPABINYECKUN TPECC, MAHOMETD,
BBICOTOMED, TOPIITHEBON HACOC, apeoMETp), HCIOJb3ys 3HAHMS O CBOMCTBAX (PU3WUYECKUX SIBICHUU U
Heo0XoIuMble (PHU3NMUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MIPUMEPH! (HaXOIUTh MHPOPMALMIO O IPUMEpax) MPaKTHUYECKOrO MCIOJIb30BaHUs (PU3NUECKUX
3HAHUW B TIOBCEJHEBHOW JKM3HM JUIsl oOecrieueHus Oe30MacHOCTH Npu oOpallleHuu ¢ npubopamu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/I0pPOBbS U COOJIOJEHHS] HOPM SKOJIOTMYECKOTO MOBEIEHUS B
OKpYKarollen cpene;

OCYIIECTBIISITH OTOOP MCTOYHHKOB WMH(popManuu B MHTEpHETE B COOTBETCTBHH C 3aaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOUIMXCS 3HAHWK ¥ IYyTEM CpaBHEHHS pPa3IUYHBIX HCTOYHUKOB BBIJEISATH
MHPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTUBOPEUUBON MITH MOXKET OBITh HEJIOCTOBEPHOMH;

WCTIONb30BAaTh TIPH BBHITIOJHEHUH YYE€OHBIX 3aJaHU HAYYHO-TIOMYISIPHYIO JIUTEpaTypy (U3UIECKOTO
COJIep’KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTu VMHTepHeT, BlafeTh NpuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;

co3gaBaThb COOCTBEHHbIE KpaTKWE IUCbMEHHBbIE M YCTHbIE COOOLIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManuu GU3NIECKOTO CONIEPKaHMS, B TOM YHCIIE MyOJIMYHO JeNaTh KpaTKHE COOOIICHHS O pe3yIbTaTax
MIPOEKTOB WJTM YU4E€OHBIX HCCIICIOBAHUMN, PH STOM T'PaMOTHO MCITIOJIb30BATh U3YYCHHBIN MOHATHIHHBIN armapar
Kypca (pU3MKH, COMTPOBOXK/IATh BHICTYIICHUE TPE3EHTALIUEH;

MIPH BBITIOJTHEHUH Y4eOHBIX MPOEKTOB U MCCIIEI0BAHUI pacpeensiTh 00513aHHOCTH B IPYIIIE B COOTBETCTBUU
C TOCTaBJCHHBIMHU 3a7auyaMH, CIEIUTh 3a BBHIIOJHEHUEM IUIaHA JIEHCTBUM, aJeKBATHO OLIEHUBATh
cOOCTBEHHBII BKIJIA]l B JESATEIHOCTD IPYIIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICHICTBUE, YUUTHIBAS
MHEHHUE OKpY>KaIOIIHX.

K koniy oOyueHus B 8 kJjiacce rpeiMeTHbIE Pe3y/lbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKkaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

HCIOJb30BaTh MOHATH: Macca U pa3Mepbl MOJIEKYJl, TEIJIOBOE JIBUKEHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUSI BELIECTBA, KPUCTAIIMUECKUE U aMOP(HbIE TeJla, HACHIILEHHbII 1 HEHACBIILIEHHBIH Nap, BIaXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss SHEPrusi, TEIUIOBOW JABUraTelb, JIEMEHTAPHbII IEKTPUUECKUI 3apsia,
3JIEKTPUYECKOE T0JI€, IPOBOIHUKH U AUIIEKTPUKH, TOCTOSIHHBIM 3JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;
pa3nuyath sBJICHU (TEIJIOBOE paclUIMpeHHe U CKaTHhe, TeIonepeiaya, TeIIoBOe paBHOBECHE, CMaulBaHHUE,
KallWUISIPHBIE SIBJICHUS, UCTIApEHHE, KOHACH CallMs, MJIaBJIeHHe, KpUcTaJuIn3anus (0OTBep/ieBaHue), KUIIEHUE,
Terulonepeiaya (TerIonpOBOHOCTh, KOHBEKIIHS, H3IyUY€HHE), JEKTPU3ALUS T, B3aUMOJCHCTBUE 3apsi/I0B,
JNEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOIO
0JIs1 Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIH) MO OMUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHWE M3YUYEHHBIX (U3NYECKUX SIBICHUA B OKpYXKAIOIIEM MHpE, B TOM 4HCIe
¢u3nyeckue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSDKEHHE M KalMWUIIPHBIE SIBJICHUS B MPUPOJE,
KpHUCTaJUIbl B mpupoje, m3nydyenne CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, MUHes, CHETa, SJIEKTPHUUECKHUE SBJICHUS B aTMOc(hepe, IEKTPHUUECTBO KUBBIX OPIraHU3MOB, MarHUTHOE
noJie 3emiu, apeid MoyocoB, poiab MAarHUTHOTO TOJIS JJIS JKU3HU Ha 3eMile, MOJISIpHOE CHUSHUE, IIPU 3TOM



MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO0, BBIJICTSATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3NUECKUX
SIBJICHUI;

ONMCBHIBATH H3YYCHHBIC CBOMCTBA TeN U (PU3MUYECKHE SBJICHUS, HCIOJNb3YS (U3NYECKUE BEITMUNHBI
(TemmepaTypa, BHYTPEHHSISI SHEPIUsI, KOJMYECTBO TEIUIOTHI, yl€IbHasl TEIUIOEMKOCTb BELIECTBA, Y/AEIbHAs
TEIJIOTa TUIABJICHUS, YIEJNbHAs TEIJIOoTa MapooOpa3oBaHMs, YyHelbHAs TEIJIOTAa CropaHus TOIUIMBA,
KOA(Q(UIMEHT TOJE3HOTO JEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAs BJIAXKHOCTh BO3JyXa,
NEKTPUYECKUI 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAINPSIKEHHE, CONPOTHUBIICHUE IPOBOJHUKA, YAEIBHOE
CONPOTHUBIIEHUE BEILECTBA, padOTa M MOIIHOCTh 3JEKTPUYECKOIO TOKa), HpPU ONHUCAHUU MPABUIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEIWYHH, 0003HAYCHUS M €ANHUIBI (PU3HMUECKUX BEITUYHH,
HaXoJUTh (HOPMyYJIbI, CBSA3BIBAIONIME JMAHHYIO (DU3MYECKYIO BEIMYHMHY C JAPYIMMH BEIUYMHAMH, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBa TeJ, (U3NYECKUE SIBJICHMSI M MPOILECCHI, MCIOJIb3yd OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOEHMsI BEIEeCTBA, MPUHIMI CYNEpHO3UIUU Tmosed (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa g yyacTka 1enw, 3akoH Jpxoyns—Jlenna,
3aKOH COXpaHEHMsI PHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €0
MaTE€MaTHYECKOE BBIPAKEHUE;

OOBACHATh (PU3UYECKHE IMPOLECChl U CBOMCTBA TE€l, B TOM YUCJIE U B KOHTEKCTE CHUTYallUd MPaKTHUKO-
OpUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPHYMHHOCIEIACTBEHHBIE CBS3H, CTPOWUTH OOBsICHEHHWE M3 1-2
JIOTUYECKUX IIaroB ¢ Ornopoil Ha 1—2 W3y4eHHBIX CBONCTBA GU3NYECKUX SBJIEHUHN, GU3NUECKIX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3a/a4l B 2—3 JEWCTBUS, MCIOJb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (hU3UYECKUE
BEJINYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 331a4N 3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK TAHHBIX
JUIS pelleHus 3a7auu, BbIOUPaTh 3aKOHBI U GOPMYJIIbl, HEOOXOJUMbIE JJIsl €€ pellleHus], TPOBOIUTh Pacu&Thl U
CpaBHMBATh MOJyY€HHOE 3HAUeHHE (PU3MUECKON BEIMYUHBI C U3BECTHBIMU JTAaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh IMPH MOMOIIM (PU3UYECKUX METOAOB, HCIIOJIB3YS
ONMCAHUE HCCIIECNOBAHMS, BBIACIATH IPOBEPSIEMOE IPEAIOIOKEHUE, OLEHUBATh NPABUIBHOCTH IOPSAIKA
IIPOBEJICHUS UCCIIEOBAHMUS, [EJIaTh BBIBOIBL,

IIPOBOJIUTH OMBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SIBICHUM MM (U3MUECKUX CBOWCTB TeN (KalUJUIPHbIE
SBJICHUSI, 3aBUCUMOCTb JIaBJIEHUS BO3yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHMs MpHU U3JIyYEHUH OT LBETa U3JIydarollel (MOrJIOIIaoueil) NOBEPXHOCTH, CKOPOCTh UCTIAPEHUS
BOJBI OT TEMIIEPATYypbl KMAKOCTH M IUIOLIAAU €€ NOBEPXHOCTH, JJIEKTpU3alMs Tel U B3aUMOJACHUCTBHE
NIEKTPUYECKUX 3apsiioB, B3aUMOJACHCTBHE IIOCTOSIHHBIX MAarHWTOB, BU3yaJlM3alUs MarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMAarHMTa,
CBOMCTBA IEKTPOABUraTelIs IOCTOSTHHOT'O TOKA): OPMYJIMPOBATH IPOBEPSIEMBbIE IIPEATIOJIOKEHHS, COOMPATh
YCTAHOBKY U3 IIPEUI0KEHHOI0 000PYA0BaHUs, OMUCHIBATH X0/ ONbITa U (POPMYJIUPOBAThH BHIBOJIBI;
BBIIIOJIHATh IIPSIMBIE U3MEPEHMsI TEMIIEPATypbl, OTHOCHUTEJIBHOM BIaKHOCTH BO3JyXd, CHJIBI TOKa,
HaMpsOKEHUs C UCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATh
pe3yiabTaThl U3MEPEHUH ¢ YUETOM 3a7aHHOM aOCOJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTh MCCJIEJOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKON BENMYMHBI OT APYroM € HCHOJIb30BAHUEM
IpPSIMBIX HM3MEpPEeHUH (3aBUCHUMOCTb COMNPOTUBIICHUS IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IMOIEPEYHOro
CEUEHUS U YJEIBHOIO CONPOTHUBIICHUS BEIIECTBA TPOBOJHUKA, CHJIbI TOKA, UAYLIErO Yepe3 MPOBOJHUK, OT
HalpsDKEHHWs Ha IMPOBOJHUKE, MCCICNOBAHUE IIOCIEIOBATEIBHOTO U IApajUICIbBHOTO  COECIUHEHUI
IIPOBOJIHUKOB): IIJIJAHUPOBATh HCCIEIOBaHHE, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEpPEHMs, Cleays
MPEUI0KEHHOMY TIaHy, (PUKCHPOBATh pe3yiIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE TaOIMIl U I'paHKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATAM MCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (HU3UUECKUX BeJWYMH (yAelbHas TEIUIOEMKOCTh BEIECTBa,
COINPOTHUBJIEHUE TPOBOJHUKA, PabOTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKa): IIAHUPOBATh H3MEPEHMS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys NMPEAI0KEHHON WHCTPYKLUHU, U BBIUUCIATH 3HAUYEHUE
BEJINYUHBI;

coOuroIaTh MpaBuiia TEXHUKN OE30MIaCHOCTH MPU paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
XapaKTepU30BaTh NMPHUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM Ha UX
OnuCcaHMs (B TOM YHUCIIE: CHCTEMA OTOIUIEHHSI IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJILTMETP,
CUETUUK DJIEKTPUUYECKON SHEPrHH, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SNEKTPUUYECKHE MPEIOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOTO TOKa),
UCTIOJIb3Ys 3HAHUSI O CBOMCTBAaX (PM3MUECKUX SBICHUNA U HEOOXOUMBbIE (pr3HUecKre 3aKOHOMEPHOCTH;



pacrno3HaBaTh IIPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHbIE IPUOOPHI IO CXEMaM M CXEMATHUYHBIM
pUCYHKaM (3KUJIKOCTHBI TEPMOMETP, TEPMOC, [ICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHMs,
JIEKTPOCKOII, PEOCTAT), COCTABIISITh CXEMbl NIEKTPUUECKUX LIENEN C MMOCIEe0BATEIbHBIM U MapajlIeIbHbIM
COEJIMHEHUEM SJIEMEHTOB, pa3inyasi yCIIOBHbIC 0003HAYECHHUS HIIEMEHTOB 3JIEKTPHUUECKUX LETEH;

NPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O TIPUMEPAX) MPAKTUYECKOTO MCIOIb30BAHUS (U3UUECKUX
3HaHUU B TIOBCEJHEBHOW JXHM3HHU JUIg oOecreueHHst O€30MacHOCTH TpU OOpalleHuu ¢ npudopamu H
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3/I0POBBSI I COOJIOEHUS HOPM JKOJIOTMYECKOTO MOBEJICHUS B
OKpYKarollen cpee;

OCYIIECTBIISTH MOUCK HHPOPMAUU (PU3HIECKOTO coaepkanus B IHTepHeTe, Ha OCHOBE MMEIOLITNXCS 3HAHUI
U NyréM CpaBHEHUS JIONOJIHUTEIbHBIX MCTOUYHHUKOB BBIICNIATH MH(OpPMALMIO, KOTOpasl SIBJISAETCS
IIPOTUBOPEYNBOM UIIM MOXKET ObITh HEJOCTOBEPHOIA;

WCTIONb30BaTh MPHU BBHITIOJHEHUH YYE€OHBIX 3aJaHUH HAyYHO-TIOMYISPHYIO JIUTEpaTypy (HU3UIECKOTO
COJIep’KaHus, CIPAaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHus HHPOPMAILIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 0000111ast HH(HOPMALINIO U3 HECKOJIBKUX
HMCTOYHUKOB (PM3UYECKOTO COJIEPKaHUs, B TOM YHCJIEe MyOJIMYHO MPEJCTaBISITh Pe3y/IbTaThl MPOEKTHON WIH
HCCIIEA0BATEIBCKON EATEIbHOCTH, IIPU ATOM I'PaMOTHO HMCIIOJIB30BAaTh M3YyYEHHBIN MMOHATHMHBINA anmapar
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYINIEHUE MPE3EHTALUEH;

MIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIEIOBAHUM (PU3NYECKUX MTPOLIECCOB PACIIPEAEATh 00S3aHHOCTH
B IpyIe B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJauaMi, CJIEIAUTHh 3a BBINOJIHEHUEM IUIaHA JIEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIEHHBATh COOCTBEHHBIN BKJAJ B JESATENLHOCTb T'PYIIIbI, BHICTPAaUBATh
KOMMYHHMKATHBHOE B3aUMO/JIEHCTBUE, MPOSIBIISSI TOTOBHOCTD pa3peiiaTh KOHQIUKTHI.

K xonmy oOy4yeHus B 9 kiacce npeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

UCIOJIb30BAaTh TMOHATHSA: CHUCTEeMa OTcuéra, MarepualbHas TOYKa, TPAEKTOPUSA, OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBWXKeHUs, aAedopmanus (ympyras, TIUIacTHYECKas), TPEHHUE, IEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U TIEPErpy3Ku, LIEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIIO, IICHTP TAKECTH TBEPIOTO
Teja, paBHOBECHE, MEXaHUUECKHE KOJIeOaHus U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, DJIEKTPOMArHUTHBIE
BOJIHBI, IIIKaJIa 3JIEGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPhl UCIYCKAHUS U
MOTJIOIEHHs, anb(a, 6eTa- U raMMa-u3JIydeHus1, U30TOIIbI, IepHast SHEPreTHKA;

pasnuyath SBJICHHS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE MIBM)KEHHE, PAaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JBI)KEHHE, CBOOOJIHOE TMAaJCHHE Tell, PaBHOMEPHOE JIBIKEHHE 10 OKPYKHOCTH,
B3aUMO/ICHCTBUE TEJ, pEaKTUBHOE JIBIDKEHUE, KoJebaTelnbHOe NBMKEHHE (3aTyXalollue M BBIHYKICHHbBIC
KoJjeOaHus), Pe30HAHC, BOJHOBOE MABW)XEHHE, OTpaK€HHE 3BYyKa, MPSMOJMHEHHOE pacIpoCTpaHEHUE,
OTpakKeHHE U TMPEIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, Paslio’KeHHE Oenoro cBeTra B
CHEKTp M CJOKEHHE CIHEKTPaJbHBIX IIBETOB, MIHCIEPCHUS CBETa, €CTECTBEHHAs PaJUOAKTHUBHOCTb,
BO3HMKHOBEHHUE JIMHEHYATOr0 CIEKTpa M3JIyuyeHUs) MO OMHCAHUIO UX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3MYECKUX SBICHMM B OKpYKawmeM Mupe (B TOM UHUCIe
(busnueckue SBIEHUS B IPUPOJIE: TPUIUBBI H OTJIMBEI, ABIKeHUE TaHeT COTHEUHOM CUCTEMBI, PEaKTHBHOE
JBUKEHHUE KUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, DXO, IBETa TEJ, ONTHYECKHE SBJICHHUS B TPUPOJIE, OMOIOTHYECKOEe NEHCTBHE BUAMMOTO,
yAbTPaQHUOIETOBOTO M PEHTI'C€HOBCKOTO W3IYYECHHH, €CTECTBEHHBIH PaTUOAKTHBHBIA ()OH, KOCMHUUYECKHE
Ty4d, PATUOAKTUBHOE M3IyueHUE MPHUPOIHBIX MHHEPATOB, NEHCTBHE pPATUOAKTHBHBIX HU3TYYCHHH Ha
OpraHW3M 4YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B y4EOHYIO, BBIACTSAThH CYIIECTBEHHBIS
CBO¥CTBa (MpU3HAKU) PUZNUECKUX SIBIICHUI;

OTIMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (PU3UUECKHE SIBICHUS, UCTIONB3Ys (PU3NUEeCKHe BETUYUHBI (CPEeIHSS U
MTHOBEHHAas CKOPOCTh TeJla MpU HEPABHOMEPHOM JIB)KEHHMH, YCKOPEHHUE, MepeMelleHue, MyThb, yrioBas
CKOPOCTb, CHJIa TPEHHSI, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO Ta/IeHHs, BEC Tela, UMITYIbC
TeJa, UMITYJIbC CUJIbI, MEXaHHUecKas padoTa U MOIIHOCTh, OTEHIIMANbHAS DHEPTHS Tela, MOTHSATOTO Hajl



IIOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAs HHEPIUsl CXKATOW MPYKHUHbI, KUHETHYECKas HHEPrusi, IOJIHAL
MEXaHMYEeCKasi SHEPTHsi, NepUOJl U YacToTa KojeOaHWH, JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, MOKa3aTeNb MPEJIOMIICHHUSI CPEeIbl), MPH OMUCAHWU NPABWIBHO TPAKTOBATH (DPU3MUECKUI
CMBICJI HMCTIOJIB3YEMbIX BEIUYMH, 0003HAUYEHUS W EAMHUIBI (PU3UUECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIWYHMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH T'PaUKU H3yYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS U MPOIECCHI, HCIONIB3Ys 3aKOH COXPAaHEHHS SHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHUS, IPUHLIMII CYIEPIIO3ULIMN CUJI, IPUHIIUIT OTHOCUTENBHOCTHU [ anuies, 3aKoHbI
HeploTOHA, 3aKOH COXpaHEHMs] MUMITYJIbCa, 3aKOHbI OTPAKEHMs M IPEJIOMJICHUSI CBETA, 3aKOHbI COXPAHEHHUS
3apsI0BOTO M MACCOBOTO YHCEII ITPH SIIEPHBIX PEAKLUSX, IPH TOM JIaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA
U 3aIUCBhIBaTh €r0 MaTEMATHYECKOE BBIPAKEHHUE;

OOBSICHATh (PM3MUYECKHE MPOIECCHI M CBOWCTBA TEJI, B TOM YHUCIIE W B KOHTEKCTE CHUTYaIMid MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH NMPUYUHHO-CIIECTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2—3
JIOTUYECKUX IIaroB ¢ OMopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUHN, (PU3NUYECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHbIe 3a/1a4M (OMMUPAIOUINECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIOJIb3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIIME (PU3NYECKHE BETUUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 337a4 3alUChIBATh KPaTKOE YCIOBUE,
BBISIBJISITh HEAOCTAIOUINE WM U30BITOYHBIE JTaHHBIEC, BHIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE IS
pelleHus, MPOBOIUTH PACUYETHl U OICHMBATh PEATUCTUYHOCTh IOJIyYEHHOTO 3Ha4YeHHs (HU3NIECKOU
BEJIMYUHBL;

pacrno3HaBaTh HpPOOJEMBI, KOTOPbIE MOKHO PEHIMTh MHPU MOMOLIM (U3MYECKUX METOJOB, HCIIOIb3Ys
OTMCAHHE HCCIIEOBAaHMS, BBIACIATH IPOBEpsieMOE MPEIOJI0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIEOBAHUS, ANIaTh BbIBO/IbI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOACHUI U OTIBITOB;
MIPOBOJIUTH OTBITHI IO HAOTIOACHHUIO (PU3UUECKUX SIBICHUM WM (U3NYECKUX CBOMCTB TeJ (U3y4eHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUS SHEPIHH, 3aBUCUMOCTb IEpHoJa KOJeOaHN| NMPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a M JKECTKOCTH MPYXKHHbl M HE3aBUCHUMOCTb OT aMIUIMTYAbl MalblX KoJieOaHUH,
IPSIMOJIMHENHOE paclpoCTpaHEHHE CBETa, pPAa3JIoKEHHe OeIoro cBeTa B CIEKTP, U3y4EHHE CBOWCTB
M300pakeHUs B TJIIOCKOM 3€pKajie M CBOMCTB M300pakeHUsI MIpeMeTa B cOOMparomieit TnH3e, HaboieHne
CIUIOLIHBIX M JIMHEWYAThIX CHEKTPOB M3IYYEHUs): CAMOCTOSTENLHO COOMpPATh YCTAHOBKY U3 M30BITOUHOIO
Habopa 000pyAOBaHUs, OIMCHIBATh X0 OINbITA U €0 Pe3ybTaThl, (POPMYIUPOBATH BBIBObI;

IIPOBOJIUTH IIPU HEOOXOIMMOCTH CEpHUIO MPSMbIX MU3MEPEHMH, ONpEeAessas cpelHee 3HaueHUe H3MepseMoi
BeMMUYUHBI ((DOKYCHOE pacCTOSHHE COOMparomeld JIMH3bI), OOOCHOBBIBATH BBHIOOP Croco0a H3MepeHUs
(M3MepuTensHOTO TPHOOPA);

IIPOBOJIUTH MCCJIEIOBAaHUE 3aBHUCUMOCTEH (M3NYECKUX BEJIUYMH C HCIHOJIb30BAHHUEM MPSMBIX HU3MEPEHUI
(3aBUCHMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBWKEHHUHU 0€3 HaudalbHOM CKOpPOCTH, Mepuoja
KoJle0aHUH MaTeMaTU4YEeCKOTO MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaK€HHUs CBETa OT yIJa
[aJIEHUs] U yriia MpeJIOMIIEHUs OT yIJla IaJieHus): IUIaHuPOBaTh UCCIIE0BAaHUE, CAMOCTOSTENILHO COOUpaTh
YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHJE TAOIUIl U
rpauKoB, eJ1aTh BHIBOJIbI IO PE3YJIbTATaM UCCIIC0BAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs (PU3MYECKUX BEIMUYUH (CpelHsAs CKOPOCTb U YCKOPEHUE Tela IpHU
PaBHOYCKOPEHHOM [JBW)KEHUH, YCKOPEHUE CBOOOJHOTO MaJEHUs, XECTKOCTh MPYKHUHBI, KOAPPHUIHEHT
TPEHHUs CKOJILKEHUS, MeXaHUUYecKasi padoTa 1 MOILIHOCTh, YaCTOTA U IIEpUO/]] KoJIeOaHUH MaTeMaTHYECKOTO U
IPY)KUHHOTO MasiTHUKOB, ONTHYECKas CWia COOMparolledl JMH3bI, paJMOAaKTUBHBIA (DOH): IIAHUPOBATbH
U3MEpEHUs, cOOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATh W3MEPEHUSs, CIEIysl MpeI0KEeHHOM
MHCTPYKLIMU, BBIYMCIATH 3HAYCHHME BEIMYMHBI M aHAIM3MPOBATh IOJIyYEHHbBIE Ppe3yabTaThbl C Y4&TOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHbIE MPHU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJeNeil: MaTepualibHas TOUYKa, aOCOIIOTHO
TBEPJIOE TEJO, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKas JINH3a, IUIaHETapHas MOJeNIb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'O S7pa;

XapaKTepU30BaTh NMPHUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM Ha UX
OnUCcaHMs (B TOM YHUCIIE: CIIUJOMETP, NaTUUKU MOJIOKEHHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
MEePUCKOTI, (hOTOAIAPAT, ONITUIECKUE CBETOBO/IbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucnons3ys
3HaHUS O CBOMCTBaX (PM3UUECKUX SBJICHUN U HEOOXOAUMBIE (prU3HUYECKHe 3aKOHOMEPHOCTH;



HCIO0JIb30BATh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPUTEIIBHBIX
npUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB MPH PELICHUN Y4eOHO-TIPAaKTUUYECKUX 33134, ONTUYECKUE CXEMBI
JUTSL IOCTPOESHUS N300paKEHHI B TUIOCKOM 3€pKaJie ¥ COOMPAIOIIe JIMH3E;

NPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O TIPUMEPaX) MPAKTUYECKOTO MCIOIb30BAHUS (U3UUIECKUX
3HaHUU B TIOBCEIHEBHOW XHM3HHM JuId oOecrieuyeHHss O€30MacHOCTH NpU OOpalleHuu c npudopamu H
TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBbSI M COOITIONECHUS HOPM 3KOJIOTMYECKOTO MOBEJICHUS B
OKpYKarollen cpee;

OCYILECTBIIATH NOUCK UH(pOpMau GU3NYECKOro cojepxkanus B IHTepHeTe, caMOCTOSATENbHO (GOPMYIUPYs
ITOMCKOBBIN 3aIllpoc, HAXOAMUTh YT ONIPEIEIIEHUs JOCTOBEPHOCTH IMOJIYYEHHON MH(POpMAlUU Ha OCHOBE
UMEIOLIUXCS 3HAHUM U JJONIOJIHUTENIbHBIX HCTOUYHUKOB;

HCIO0JIb30BATh IPU BBINOJHEHUM Y4E€OHBIX 3aJaHUil HAyYHO-IOMYJSAPHYIO JMTEpaTypy (pu3ndecKkoro
COJIepKaHUs, CIPABOYHBIC MaTEPHUAIIbI, pecypchl ceTh MHTepHET, BlaaeTh NpUEMaMU KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHPOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYT'YIO;

co37aBaTb COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE HMH(OpPMAlMKU M3 HECKOJbKHX
HUCTOYHUKOB (PU3HUECKOTO COJEpXKaHUsS, MyOJMYHO TPEACTABIATH pPE3ylIbTaTbl MPOEKTHOW WIH
HCCIIEA0BATENIBCKON JIEATEIbHOCTH, IIPH 3TOM I'PaMOTHO HMCIOJIB30BAaTh M3YyYEHHBIN MOHATHUWHBIN armapar
M3y4aeMoro paszena (U3MKM M CONPOBOXKAATH BBHICTYIUIEHUE IpEe3eHTaluell ¢ y4éToM O0COOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.

TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HanmenoBanue pa3fennoB U TeEM IPOrpamMMBbl KonnuecTBo yacoB

n/m Bcero  KoHTtposbHBIE [IpakTrnueckne

paboThI paboThI

Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPYKAKOLIEr0 MUPa
1.1 ®wusuka - HayKa 0 IPUPOJIE 2
1.2 ®dusnyeckue BEIUUYNHEI 2 1
1.3 EcrecTBeHHOHAYYHBIM METO] TO3HAHUS 2 1
Hroro mo pazgeny 6
Pa3znen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA
2.1 CrpoecHue BemiecTBa 1
2.2 JIBmKeHHE M B3aMMOJCHCTBHE YaCTHIL BEIIECCTBA 2 1
2.3 ArperaTHbI€ COCTOSIHUS BEIIECTBA 2
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHUE 3
3.2 HWHepmus, Macca, TNIOTHOCTh 4 1
3.3 Cuna. Bugsl cun 14 1 2
Hroro no paszneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB

4.1 JlaBnenwue. [lepenaya naBneHus: TBEPABIMU TEIAMH, 3
JKUJIKOCTSIMH U Ta3aMH

bubn
https

buon
https

buon
https

bubn
https

bubn
https

bubn
https

bu6x
https

bu6x
https

bu6x
https

Bu6x
https


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

Ne HanmenoBanue pasfesioB U TEM IPOrpamMMBbl
/o

4.2 JlaBiaeHUE XKUIKOCTH

4.3 ArtmocdepHOE naBIeHHE

4.4 ]leficTBUE )KUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX

TEJ0
Hroro no pazneny

Pa3nea 5. PaGora u MomHoCTb. JHEprus
5.1 PaGoTa 1 MOITHOCTh

5.2 TIpoctbie MEXaHU3MBI
5.3 Mexannyeckas SHEPTrus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KIIACC

No HaunmeHnoBanue pas3ienoB U T€M IPOrpaMMBbl
/T

Pa3nea 1. TensioBble sIBJICHUS
1.1 Crpoenue u CBOICTBa BElIECTBA

1.2 TemnnoBsie MPOIECCHI

Hroro mo pazgeny
Pa3znen 2. DiiekTpruyeckne 1 MAarHuTHbIE sIBJICHUSI

2.1 Dnexrtpuueckue 3apsabl. 3apsLKEHHBIE Tela U UX
B3aMMO/ICIICTBUE

2.2 TloCTOSIHHBIN JIEKTPUUYECKUNA TOK

2.3  MarauTHbl€e SABJICHUSA

2.4 DieKTpOMarHWTHas WHAYKIUS

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HaumenoBaHue pa3enoB U TeéM MPOrpaMMBbI
/i

Pa3zgen 1. Mexann4deckue iBJICHUSA

1.1 Mexanuueckoe JABWKCHUE U CIIOCOOBI €r0 OIUCAHUS

KomnunuectBo yacos

Bcero  KoHtpousbHbIE IIpaxTHueckue
paboThI paboThI
5
6
7 1 3
21
3 1
5 1
4 1 1
12
3
68 3 12
KonnuecTBo vacos
Bcero  KontpoJsibHbie [IpakTnueckue
padoThI paboThI
7
21 1 5
28
7 1
20 1 7
6 1 1.5
4
37
3
68 3 145
KonnuecTBo yacos
Bcero  KontpomnbHble [TpakTueckue
paboThI paboThI
10 1
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Ne HanmenoBanue pasneiioB U TEM IPOrpaMMBbl
/o

1.2 BsaumojeicTBHE TEI

1.3 3axoHbI cOXpaHEeHUs

Hroro no pazneny

Pa3nen 2. Mexannyeckue KoJe0aHUs U BOJHBI
2.1 Mexanuueckue KojeOaHus

2.2 MexaHU4eCKHE BOJIHBI. 3BYK

Hroro no pazneny

Bcero

20
10
40

v
8
15

Paznen 3. 3ﬂeKTp0MaFHHTHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

3.1 DnexTpoMarHUTHOE I0JIE ¥ AIEKTPOMArHUTHBIE
BOJTHEI

Hroro no pazneny

Pasjnen 4. CBeToBbIe sIBJIEHUSA

4.1 3akoHBI pacrpoCTpaHEHUsI CBETa

4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI

4.3 Pa3noxxeHue 0eIoro cBeTa B CIIEKTP
Hroro no pazneny

Paznea S. KBanTOoBbBIE sIBJIEHUS

5.1 HcnyckaHue U TIOTJIONICHHUE CBETa aTOMOM
5.2 CtpoeHue aTOMHOTO sipa

5.3 SlnepHbie peakiuu

Hroro no pazneny

Pasznen 6. [loBToOpuTE1bHO0-00001IAK0 M MOLYIb

6.1 TIloBTopenue u 0600IICHHE CONEPKAHMS Kypca
¢dbusuku 3a 7-9 xmacc

Uroro no pazueny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6

102

KomnunuectBo yacos

KoHTtposbHbIE
paboThI

1

IIpaxTHueckue
paboThI

3
3

27

DJ1eK1
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