OBUECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTbIO
«nTunckas o6weobpasoBaTenbHas wWKoaa
HMEHH CBSITOrO LlecapeBH4a AJIeKCHSI»

PecryGruka Kpbim, r. Slara, yi. Canosas 2, ten/dakc: (0654) 26-23-86, e-mail: private_school@mail.ru

PacemoTpena n npunsTa COI';TACOBAHO
JqupexTopa no YBP
HM. CB. LleC. AJIEKCHS»

Conowmkuna T.E.
ITpoToxon ot 28.08.2023 Ne 1 0.08.2023 r.

Ha [learoruueckoM cosere

PABOYAS TIPOI'PAMMA
y4e6Horo npeamera «Du3nka»
Juis oOyuaromuxcs 7-9 KiaccoB

Yuurens: JlorunoBa Okcana BuktoposHa

Snra 2023



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3nke Ha ypoBHE OCHOBHOT'O 001Iero oOpa3oBaHUsl COCTABIEHA Ha OCHOBE
NOJIOKEHUH © TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
obpasoBarenbHON mporpaMmsbl, npeactaBieHHbIX B DI'OC OO0, a takxe ¢ yuérom deaepaabHOi
paboueii mporpammsl BocrinTanus U Konunenmmu npenojgaBanus yueOHoro npeamera «Pu3nkay.

Copneprxanue nporpaMmsl 1o (pU3MKe HAIPaBICHO Ha (JOPMHUPOBAHNE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYAaIOUINXCSA M OPraHM3aLUI0 M3y4YeHUs (U3UKU Ha JCATEIbHOCTHOH OcHOBE. B
nporpaMMe Mo (U3UKE YUYMTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro IIpeaMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk IIaHMPYEMBIM JMYHOCTHBIM M METANPEAMETHBIM pE3yJbTaTam
o0yuyeHMsI, a TakXKe MEXIPEAMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX IpPEIMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs.

[TporpamMa no ¢u3uke ycTaHaBIMBaeT paclpeiesieHHe ydyeOHOro marepuana Mo rojam
o0ydyenust (o Kiaccam), TIpeAsiaraeT MPUMEPHYIO IOCJIEIOBATEILHOCTh HW3Y4YEHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs MPEIMETHOIO COJACPKAHUSA U yUETEe BO3PACTHBIX 0OCOOEHHOCTEH
o0yyJaroumxcs.

dusmka gBISETCS CUCTEMOOOPA3yIOIUM Ul €CTECTBEHHO-HAYUHBIX Y4E€OHBIX HPEIMETOB,
MOCKOJIbKY (pr3MuecKkue 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB W SBICHHN, M3Y4aeMbIX XHMUEH,
Ouonorueli, actpoHomMuedl U (usnuyeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpPEOCTaBisieT HauOoiiee SCHBIE O0paslbl MPUMEHEHHS HAaydYHOTO METOoJa
IO3HAHUS, TO €CTh CII0CO0a NOJTYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa W3 TIIAaBHBIX 3a/1a4 (U3NUIECKOTO 00pa3oBaHUS B CTPYKType 00Imero odpa3zoBaHus
COCTOUT B (OPMHUPOBAHUU E€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
0o0ydJaronuxcs.

N3yuenne ¢u3ukun Ha 06a30BOM ypOBHE MpEANONaraeT OBJIAJCHUE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

Hay4YHO OOBSICHSTH SIBJICHNUS,
OLIEHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIE€0BAHNUS;
MHTEPIPETUPOBATH TaHHBIE U UCIIOJB30BaTh HAYUHbIE JOKA3aTEIbCTBA JJISl IOJyYEHUS BBIBOJIOB.

Ilenu wm3yueHuss (QU3MKKM Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUsS OIpelesieHbl B
Konnenmuu mnpenogaBanust yueOHoro mpenMera «®Pu3nka» B 00pa3oBaTENbHBIX OpraHU3aLUsAX
Poccuiickoit ®@enepanuy, peaau3yoOUIMX OCHOBHbIE 00mIe00pa3oBaTeibHbIe POrpaMMbl,
yTBepkI€HHONW pemeHneM Komutermm MunncrteperBa npocsemenuss Pocculickon ®enepannn
(mpotokoia ot 3 nexadbps 2019 r. Ne I[1K-4BH).

Heau nzyyenuss Gusnuku:

npuoOpeTeHne HMHTepeca M CTpPeMJICHHs OOy4arolMXCsl K HAayYHOMY H3YYEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUI O HAyYHOM METOJIE NMO3HAaHHs U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

(hopMHpOBaHNE HAyYHOTO MHUPOBO33PEHUSI KaK pe3y/ibTaTa U3y4YeHHs OCHOB CTPOEHHS MaTepuu
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMHUpOBaHUE TIPENCTABICHUN O poNM (U3UKU Ul Pa3BUTUS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUI;

pa3BUTHE MPEACTABIECHUN O BO3MOXKHBIX cdepax Oyayiied npodeccnoHalIbHON JesTeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY O0YyYEHHIO B 3TOM HallpaBJICHUH.

JlocTikeHne STUX Leled NporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOIO OOLIEro

00pa3oBaHus 00eCIeUnBaCTCS PEIICHHEM CIICAYIONINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
pUOOpPETEHNE YMEHUI ONUCBHIBATh U OOBACHATH (PU3UYECKHE SIBICHUS C HCIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHU;



® OCBOCHHE METOJIOB PEIICHHS MPOCTCUIINX PACUETHBIX 3373y C HCIOJIb30BAaHHEM (DHU3HUECKUX
MOJIETICH, TBOPUECKUX W MPAKTUKO-OPHUCHTUPOBAHHBIX 33]1a4,

e pa3BHUTHC YMEHUI HAOIIOIATh MPUPOIHBIE SBICHUS U BBIIOJIHATH OMBITHI, JIAOOPATOPHBIE PAOOTHI
U DKCIIEPUMEHTaIbHbIE UCCIEAOBAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

e OCBOCHHE MTPUEMOB pabOThI ¢ HHPOpMAIUEH PU3NIECKOro CoIep KaHUsl, BKJIIOUas HH(OPMALIHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE NH(POPMAITUY;

® 3HAKOMCTBO cO cdepamMu TpOoPEeCCHOHATBHONW JAEATEeIBbHOCTH, CBSI3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.

Ha usyuenune ¢usuku (6a30BbIi ypOBEHHb) HA ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs

otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleN0), B 8 kiacce — 68 yacoB (2 Jaca B
Hezneno), B 9 kiacce — 102 yaca (3 yaca B Hezelno

COJEP/KAHUE OBYUYEHUA
7 KJIACC
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMU OKPY:KAIOLIEr0o MUpa.
®u3nka — Hayka o mpupoje. SBineHus npupojbl. OU3NUECKUE SBICHUS: MEXAHHYECKHE,
TEIJIOBBIC, IJICKTPUUECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIC.
®dusnyeckue BenMUHMHBL M3MmepeHune Qusnuecknx BenuuyuH. Du3nyeckue MpUOOPHI.

ITorpemHocTs M3MepeHuii. MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢usuka u apyrue ecTtecTBEHHbIE HAyKH HM3ydaloT MPHPOAY. EcTecTBeHHO-HayuHBIH

METOJ TIO3HAaHWs: HAOJIOJEHHWEe, TOCTAaHOBKA HAy4YHOrO BOIIPOCA, BBIIBHKEHUE THUIIOTE3,

SKCIIEPUMEHT I10 MTPOBEPKE THIOTE3, 00BsICHEHNE HA0MI0gaeMoro ABjeHus. Onucanue GU3nIecKux

SIBJIEHUU C IIOMOIILIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIC, AJIEKTPUIECKHE, MATHUTHBIEC, CBETOBBIC SIBIICHUS.
duznyeckue MPUOOPHI W TpOLEAypa MPSIMBIX HM3MEPEHUN AaHalOTOBBIM U HH(POBBIM
prudopom.
Jlabopamopuvie pabomul u onvimol.
OmnpezienieHne EeHbI ACNICHUS KAl U3MEPUTEIHLHOTO Tprodopa.
N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ormpezenenne pa3MepoB MajbIX TEJ.
N3mepenne TemmepaTypbl TMpU TMOMOIIM JKUIKOCTHOTO TEPMOMETpa U JIaT4yUKa
TEeMIIepaTypHl.
[IpoBenenue wuccienoBaHus MO MPOBEPKE TUMOTE3bl: JaJbHOCTh MOJETA IIApHUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA ITyCKa.
Pasnen 2. [lepBoHavaibHbIe CBeleHUS 0 CTPOCHMH BellleCTBA.
Ctpoenue BemecTBa: aTOMbl W MOJEKYJIbl, WX pa3Mepbl. OMbBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHHUE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBS3b CKOPOCTH JBWKEHHS YacTHUI[ C TEMIIEPATypOH.
bpoynoBckoe nBmwkenue, auddysus. BzaumopeiicTBue 4YaCTHIl BEIIECTBA: MPUTSHKCHHE W
OTTAJIKUBAHUE.

ArperatHbleé = COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH H  TBEPABIX
(KpuCTaITMYECKUX) Tell. B3aumMoCBsI3b MeEXJy CBOWMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSHUSIX U WX ATOMHO-MOJEKYISpHBIM cTpoeHreM. (OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BO/IbI.

Hemoncmpavyuu.

1. HabGmronenue 6pOyHOBCKOTO JBUKEHUS.
Ha6monenue quddysun.
3. HaOmronenue siBneHWH, OOBSCHSAIOMIUXCS TMPUTSHKCHUEM WIH OTTATKUBAHMEM YaCTHUIL
BEIIECTBA.
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Jlabopamopnwvie padbomot u onvimol.
1. Oruenka quamerpa aroMa METOJOM PsIOB (C UCIIOIb30BaHueM (poTorpadumuii).
OnpIThI 10 HAOTIOICHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B.

3. OmbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSIKCHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanunueckoe nBuxenue. PaBHomepHoe u HepaBHoMepHOeE JaBukeHue. Ckopoctb. Cpennsist
CKOpOCTb IIPU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMEeHH JIBUKEHUSI.

SlBnenve wuHepuuu. 3aKOH WHEpIUHU. B3aumonelcTBUe Ten Kak MpPUYUHA H3MEHEHUS
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa uHepTHOcTH Tena. [lmotHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepucTHKa B3aumonenctBuss Tten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBIO TMHAMOMETpa. SIBlIeHHUE TATOTEHUs U cuiia TshkecTu. Cuta TSHKECTH
Ha Jpyrux miaaHerax. Bec tena. HeBecomocts. CnoskeHue cuil, HAllpaBiICHHBIX 110 OJHOM MPSAMOil.
PaBunoaeiictByromas cui. Cuia tpenus. TpeHue CKOJIbKEeHHs U TPEHHUE TIoKos. TpeHue B mpupoje
1 TEXHHKE.

Hemoncmpayuu.
Habmroienne MexaHn4eckoro JBHKEHUS Tena.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habnronenue siBieHUs] HHEPLIWH.
Habmroienne n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE MaccC 10 B3aUMOJCHCTBUIO TEJL.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOU.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHHs (IIapuKa B JKUIKOCTH, MOJAETH
AIEKTPUIYECKOTO aBTOMOOWIIS U TaK JIajiee).
2. OmpeneneHue cpelHeld CKOPOCTH CKOJNBbXKEHUs Opycka WM IIapuka MO0 HaKIOHHON
TIJIOCKOCTH.
Ompenenenue MIOTHOCTH TBEPIOTO TeEa.
4. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBHUCUMOCTh pacTsikeHHs (nedopManuu) MPYKHHBI OT

MIPUIIOKEHHOMN CHUIIBL.

5. OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIbI TPEHHUSI CKOJBXKEHHS OT Beca Tela U

XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. CiocoObl YMEHBIIICHHSI M yBEJIMUCHUS JaBieHus. J[aBieHne ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temmneparypsl. [lepenaya gaBneHus TBEPABIMHU TEIaMH, KUIKOCTSIMU U
razamu. 3axkoH Ilackansa. IIHeBMaTmueckne MaIIWHBEL. 3aBHCHMOCTH IaBIIEHHS >KHIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coobmaromuecs cocyasl. [ napaBmnyeckue MEXaHU3MBbI.

AtMocdepa 3emnu u atmochepHoe naBneHue. I[IpuumHBI CyIIecTBOBaHHS BO3AYLIHON
ob6omnouku 3emmu. OmbiT Toppuuennu. M3mepenue atmochepHOro naBieHHS. 3aBUCUMOCTH
aTMOC(epHOTO0 JTaBJICHHS OT BBICOTHI HAJl ypoBHEM Mops. [Ipubops! 11st m3mepeHus atMochepHOro
JIaBJICHUSI.

JlelicTBHe KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TesO. BeITankuBaromas (apxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATYPBHI.

[lepenava naBneHUs KUIKOCTHIO U Fa30M.

CooOrmarommmecs COCY/Ibl.

I'mppaBnuueckuit mpecc.

[TposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTh BBITAIKHBAIONIEH CUIBI OT 00BbEMa MOrpY:KEHHOW YacTH Tela U IUIOTHOCTU
KUIKOCTH.
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7. PaBeHCTBO BBITAJIKUBAIONICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.
8. VYcioBue miaBaHus Tell: IUIABAaHUE WM MOTPYKEHHE TEl B 3aBUCUMOCTHU OT COOTHOIICHHUS

IJIOTHOCTEM TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NMOrpyXEHHOM B XKHUAKOCTh YaCTH

Tena.

2. OmnpeneneHue BHITAIKUBAIOIICH CHIIbI, IEHCTBYIOIIEH HA TEJIO, IOIPYKEHHOE B )KUJIKOCTbD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOILIEH CHIIBI, JEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT

Macchl Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIbI, IEUCTBYIOIICH Ha TEJIO B

KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTU KUAKOCTH.

5. KoHncTpyupoBaHue apeoMerpa WIM KOHCTPYHPOBAaHUE JIOAKH U OIpeAclieHHe €€

Irpy30I0AbEMHOCTH.

Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MeXaHU3MBI: phIuar, OJIOK, HaKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBecHUs pblyara.
[IpumeHenne mnpaBuia paBHOBECHS pbluara K OJOKy. «3osoTtoe mpaBwio» MexaHuku. KIIJ
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHuuanbHas 3Heprus. [IpeBpamenne ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pabOThI CUIIBI TPEHUSI TP PABHOMEPHOM JBHKEHHH TeJia M0 TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. HccnenoBaHue yciOBHI paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM MIIOCKOCTH.
4. H3yyeHune 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTUU.

w

8 KJIACC

Pa3pnen 6. TentoBbIe iBJIEHNS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOpHH CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MoJIeKyJl.  ONbIThl, TMOATBEPKAAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOro, KUAKOTO U ra3000pa3HOTO COCTOSHUMN BemiecTBa. Kpucramnmndeckue u
amop¢ubie Tena. OObsICHEHHE CBONCTB T'a30B, KHUAKOCTEH M TBEPIBIX TEN HAa OCHOBE MOJOXKCHHIMA
MOJICKYJIIPHO--KUHETHYECKOH Teopuu. CmauyWBaHWE W KaMWUISAPHBIC SBIEHUA. TemioBoe
pacUIMpEeHHe U CKaTue.

Temmneparypa. CBs3p TeMmmeparypbl CO CKOPOCTHIO TEIUJIOBOTO JBIDKEHUS YaCTHIIL.
Buytpennss sneprusi. CriocoObl H3MEHEHUSI BHYTPEHHEH SHEPTUu: TeIionepeaya U COBepIIcHIe
paboThl. Buas! Temmonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIIUS, N3JTYICHHE.

KonnuectBo TemnoTel. YIOeiabHas TEIUIOEMKOCTHL BEIIECTBA. 1€IIOOOMEH H TEIJIOBOE
paBHOBecue. YpaBHEHHE TerioBoro OanaHca. [lmaBieHne W OTBepAeBaHUE KPUCTATUIMYECKHX
BEIIECTB. YJeNnbHas TeruioTa TuaBneHus. I[lapooOpazoBanue u KoHuaeHcarus. Vcmapenwue.
Kunenue. VYpenbHass Temiota mnapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEPAaTyphl KHIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner  pabotel  TeruioBbix aBurateneit KIIJ TtermmoBoro nppurarens. TermioBbie
JIBUTATEIH U 3alIUTa OKpY>Karoeh cpeibl.

3aKOH COXpaHEHHMS U PEBPALCHUS] SHEPTUH B TEIUIOBBIX MPOIIECCaX.



Hemoncmpayuu.
Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue quddysun.
HaGnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Haburoienue TemnoBoro paciupeHus Ted.
V3meHeHne naBneHus ra3a npu U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIA OXJIAXKICHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BELLIECTB.
. Habmronenue kuneHus.
. HaGmroteHre mocTostHCTBA TEMIIEPATYPHI PH TIABICHUH.
. Mozenu TenioBbIX ABUTATEICH.
Jlabopamopnwsie pabomot u onvimel.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKCHUSI.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MITIPHIIA.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs
WJIU OXJIQXKICHHUS.
[IpoBepka rTHUMOTE3bl JIMHEWHOW 3aBUCUMOCTH  JUIMHBI  CTOJIOMKA JKHUJKOCTH B
TEPMOMETPHUUYECKON TpyOKe OT TeMIIEepaTyphl.
7. HaOmroneHue U3MEeHEHUs BHYTpEHHEH SHEpruu Tea B pe3yibTare Terjionepesadu 1 padboTbl
BHEILIHUX CHUJI.
8. HccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOTHOM U ropsiueil BOJIBI.
9. OmpezeneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE C HarpeThiM

METAININYECKUM LIMJIUHAPOM.

10. Omnpenienenrie yaeabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca uCapeHusl.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13. Onpenenenye yieabHON TEIUIOTHI IIaBJIEHUS JIb/IA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpuszanus Ten. J[Ba poJa 3JIEKTpUUYECKUX 3apsA10B. B3aumonencTBue 3apsyKEHHBIX TeJ.
3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsyKEHHBIX TEI OT BEJIWYMHBI 3aps]i0B U
pPacCTOSHUS MEX]Y T€JIaMH).

Onekrpuueckoe noise. HanpskéHHocTh anexTpuueckoro nois. IlpuHumn cynepnosunuun
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snexktpuueckux 3apsaoB. OJIEMEHTApHBIM anekTpuueckuil 3apsa. CrpoeHue
atoma. [IpoBOAHMKH U TUAIEKTPUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTpUYECKUH TOK. YCIOBUS CYIIECTBOBAaHUS D3JEKTPUYECKOro ToKa. VcTouHMKH
MOCTOSIHHOTO TOKa. JIEHCTBUS AIIEKTpUYECKOro TOKa (TEIUIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. OjeKkTpuueckoe HampsbkeHne. ConpoTHBIICHUE
IPOBOAHMKA. YJIENbHOE CONpOTHUBIEHME BemiectBa. 3akoH Owma 118 yyacTKa LENu.
[TocnenoBarenpHOE M MapalIeIbHOE COETMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpHUYECKOrO ToKa. 3akoH Jlxoyna—JIeHna. DnekTpuueckue Henu u
NOTPEOUTENH IEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3auMOJelWCTBME TIOCTOSIHHBIX MAarHUTOB. MAarHuTHoOE IOJe.
MaruutHoe noje 3eMJIM U €ro 3HadYeHue i )Ku3HU Ha 3emse. OnbIT Ipcrena. MarnutHoe nose
IIEKTpUYECKOro ToKa. [I[puMeHeHne 37eKTPOMarHuToB B TEXHUKE. JlelficTBHE MarHUTHOTO MOJIs Ha
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MPOBOJAHUK C TOKOM. DJIEKTPOJBUTATEIb MMOCTOSIHHOTO TOKA. Vcnoiap30BaHuE 3€KTpoABUTaTENCH
B TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCIOPTE.

Onbitel  @apanes.  SBieHwe  daeKTpoMarHuTHOM  wHAyKuuu. [lpaBmwio  Jlenna.
OnextporeHeparop. CrHocoObl TMONyYEHHsS] DIIEKTPUYECKOW HSHEPruu. IEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.
DnexTpu3aius Tel.
JIBa posia JIeKTpPUYECKUX 3apsI0B U B3aUMOJICICTBHUE 3apsyKEHHBIX TEJl.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.
OnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHHS IEKTPUUECKUX 3apsi/I0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.
HcTouHMKH MTOCTOSIHHOTO TOKA.
JIenCTBUA 2IEKTPUYECKOTO TOKA.
. DJEKTPUUYECKUN TOK B KUIKOCTH.
. 'a30BbIi pa3psa.
12. 3mepeHue CUilbl TOKA aMIIEPMETPOM.
13. V3mepeHue 3MeKTPUUECKOro HApsKEHUST BOJIBTMETPOM.
14. Peocrar 1 Mara3uH CONPOTUBIICHUM.
15. B3aumopeiicTBiE MOCTOSHHBIX MAarHUTOB.
16. MonenrpoBaHuEe HEBO3MOXHOCTHU Pa3/ieJI€HUs IOJII0COB MarHUTA.
17. MoaenrpoBaHre MarHUTHBIX MOJE€H NOCTOSHHBIX MarHUTOB.
18. OmbIT Dpcrena.
19. MarauTtHoe 1ose ToKa. JJIEKTPOMArHuT.
20. JleiicTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
21. DyeKTpoIBUraTelb MOCTOSHHOTO TOKA.
22. VccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON UHAYKIIMH.
23. Onbitel @apajes.
24. 3aBUCUMOCTb HAIIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHMM €ro BO3HUKHOBEHUS.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIIUEH U PH CONMPUKOCHOBEHUH.
HccnenoBanue neiCcTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKU.
C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON SN MOCTOSHHOTO TOKA.
W3mepeHnue u perympoBaHue CUIbl TOKA.
N3mepenue u peryl1upoBaHue HaIIPSHKEHHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYHIETO 4Yepe3 pPEe3UCTop, OT COMPOTUBICHHS
pe3ucTopa 1 HaNpSKEHUs Ha PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUUYECKOIO COIIPOTUBIIEHHS IPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHs U MaTepHara.
8. IlpoBepka mHpaBwiia CIIOKEHHS HANpPSDKEHUH IIPU IIOCIENOBATEIBHOM COEIUHEHUM JBYX
PE3UCTOPOB.
9. Ilposepka npaBuia Juisl CUJIBI TOKA IPU NApajuIEIbHOM COEIMHEHUHN PE3UCTOPOB.
10. Ompenenennie pabOTHI AIEKTPUUECKOTO TOKA, UIYILETO Yepe3 Pe3UcTop.
11. OnpeneneHrie MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIOUYKY, OT HANpsHKEHUS Ha HEH.
13. Onpenenenne KIIJ[ narpesarens.
14. NccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.
15. V3y4yeHne MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX O0bEIMHEHUH U Pa3/IeIICHUN.
16. UccnenoBanue 1eHCTBUS JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPETIKY.
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17. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI B3aUMOJCHCTBHSI KATyHIKH C TOKOM H

MAarHuTa OT CHJIbl TOKA U HAIIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue neicTBUSI MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4yeHue padoThl AIEKTPOABUTATENSL.

20. U3mepenune KIIJ[ anekTpoaBUraTeibHON yCTaHOBKH.

21. OnpITBl MO HUCCJIACAOBAHUIO SIBIICHUS JJICKTPOMAarHUTHOM MHIYKLIHUHU: HCCIEIOBaHUE

W3MEHEHUH 3HAYEHUS U HallpaBJIEHUS NHAYKIMOHHOTO TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe nBwxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOrO0 JBHWKEHUs. PaBHOMEpHOE mpsAMONMHEIHOEe BHXKeHHe. HepaBHOMepHOE
npsiMoJIMHEeHoe nBMkeHue. CpefaHsis U MTHOBEHHass CKOPOCTh Teja IPU HEPAaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOoyckopeHHOe TpsiMosinHEHOe ABrkeHue. CBoOogHoe manenue. OmbIThI
lNanunes.

PaBHOMepHOE nBIKEHWE MO OKpykHOCTH. [lepmonm m yactora oOpamieHus. JluHeitHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprotona. Bropoit 3akoH Herorona. Tpermit 3akoH Herorona. IlpunHimn
CYNEPIIO3UIUHU CHIL.

Cuita ynpyroctu. 3akon ['yka. Cuma TpeHus: cuiia TpEHUs CKOJIbKEHHs, CUjla TPEHUSI TTOKOSI,
Jpyrue BUbl TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpPEHHE CBOOOJHOIO TaJeHUSs.
JBuwxenue nnanet Bokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecOMOCTh U MEpeTpy3KH.

PaBHoOBecue marepuanbHOIl TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LleHTp TsxecTu.

Umnynec Tena. M3meHenne ummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE IBUKEHUE.

Mexannueckass pabora u MomHOCTh. Pabora cunm TsbkecT, ynpyroctd, TpeHus. CBs3b
sHepruu U padoTel. [loTeHIManbHas >3HepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprusi c:xarord npyxuHbl. Kunetuueckas sHeprus. TeopeMa 0 KMHETHYECKOM
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HabmtoeHne MEXaHUYeCKOro IBUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHME MyTeH U TPAEKTOPUN ABUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX
TeJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

Habmroienne ABMKEHUS TeNa M0 OKPY>KHOCTH.

Halmronenne MexaHU4YeCKUX SIBJICHUH, MPOUCXOIANINX B CUCTeMe oTcuéTa «Tenexkay mpu

€€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCUTEIHHO KaOuHEeTa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHHMS TeJjla OT MacChl T€la U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HalOmronenue paBeHCTBa CUJI IPU B3aUMOJIEHCTBUU Tel.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummnysbca Mpy B3aUMOJIEUCTBUY TEL.

11. IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa ITPU HEYIIPYTOM B3aMMOACHCTBUH.

13. CoxpaHeHue UMIyibca Mpu adCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmoieHne peakTUBHOTO ABMYKCHHUS.

15. CoxpaHeHrne MEXaHUYECKON YHEPTUN TTPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHre MEXaHUYECKON YHEPTUU MIPHU JABUKEHUU Tella MO IeUCTBUEM MIPYKUHBI.
Jlabopamopnwvie padbomot u onvimeol.
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10.

11.

KoHncTpynpoBanue TpakTa 1js pa3roHa U JajbHEHIIEr0 paBHOMEPHOTO JBM)KECHUS IIapHKa
HIJIN TCJICKKU.

Omnpenenenue cpeiHeld CKOPOCTU CKOJBXKEHUS Opycka WM JBHKEHHS IIapHKa I10
HAKJIOHHOM MJIOCKOCTH.

Omnpenenenve YCKOpPEHHUsS Tella TMPU PABHOYCKOPEHHOM JBHKCHHHM TI0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM JABIMXKEHUU O€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMmoTe3bl: €clu MpPU PABHOYCKOPEHHOM JIBMKEHHHM 0€3 HadaJbHOM CKOPOCTH
IMIYTU OTHOCATCA KaK pPsJg HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC IMPOMCKYTKU BPCMCHHU
OJIMHAKOBBI.

I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUA.
Onpenenenne KO3PUITUSHTA TPSCHUS CKOJTBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Ompenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIXKEHUHU TEJIa 10 TOPU30HTATHHOU
MTOBEPXHOCTH.

Ompenenenue pabOThl CHJIBI  YIPYTOCTH TPU TOABEME Tpy3a C HCIOJIH30BAHUEM
HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

Konebarenbroe nBmxkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWIA: TICPUOJ, YaCTOTa,

amMIuiuTyaa. MaTeMaTU4ecKuid W TNPYKHUHHBIA ~MasTHUKH. [IpeBpallieHHe »SHEPruu IpH
K01€0aTeIbHOM ABUKEHUH.

38.TYX8.I-OH_II/IG KOJIeOaHHSI. BBIHY)K,I[GHHLIC kosieOanus. Pe3onanc. MexaHWUeCKHE BOJIHBI.

CBolicTBa MEXaHHYECKUX BOJIH. HpOI[OJ'II)HBIe " MONICPCYHBIC BOJIHBI. HHI/IHa BOJIHBI 1 CKOPOCTH eé
pacrnpoCTpaHCHUs. MexaHU4eCcKr€e BOJIHEI B TBépI[OM TCIC, CEeMCMHYECKHUE BOJIHEI.
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3Byk. ['pomMKoOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habnronenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BBIHYX/AI€HHBIX KoJeOaHUI 1 pe3oHaHca.

PacrnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HaGmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEpHOAA KojeOaHWH MOABEUIEHHOTO K HUTU Ipy3a OT JUIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOaHU NPYKUHHOTO MAasTHUKA OT MAcChl Tpy3a.
[IpoBepka He3aBHCUMOCTH Tepuoja KoieOaHuM Tpysa, MOABEIIEHHOT0 K HUTH, OT MacChl
rpysa.

OnbIThI, 1EMOHCTPUPYIOIUE 3aBUCUMOCTh NEpHOa KoJIeOaHUM MPYKHUHHOTO MasiTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJeHuUsI.

Pa3nes 10. Di1eKTPOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.

DIEKTPOMAarHuTHOE MoJIe. DIEKTPOMAarHUTHBIE BOIHBI. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 3nEKTPOMArHUTHBIX BOJIH. VICIIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSA3H.

1.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.



2. BosHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimel.

1. H3ydeHue CBOICTB 3JE€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.

Pa3nen 11. CBeToBble siBICHHS.

JlyueBas Mopenb cBera. Mcrounuku cBera. IIpsmonuHeliHOe pacnpocCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpa’keHuUs CBETA.

[Ipenomnenue cBera. 3akOH mpenomiieHus cBeTa. [loJHOe BHYTpEeHHEE OTpakKeHHE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAAX.

JIunza. Xop nydeit B aunH3e. Onruyeckas cuctema QoroarnmnapaTa, MUKPOCKOIIA U TEJIECKOIIa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U 1adbHO30PKOCTb.

Pasnoxxenue 6emoro csera B crektp. OnbiTel HetoToHa. Ci0XKEeHHE CIIEKTPalIbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pakeHHit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienune ceera.

OnTuueckuil CBETOBO/I,.

Xon nydeil B cobuparouiei JuH3e.

X0 nydel B pacCeuBaroLIeH JINH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[TpunHmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
. Mopnens riasa.
. Paznoxenue 6enoro cBera B CIEKTP.
. Ilomydenue Gesoro cBera NpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JIyda OT yriia naJeHusl.
N3ydenne xapakTepuCcTHK N300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMMOCTH yIjla IPEJIOMIIEHHS CBETOBOTO Jiyda OT yrja INaJcHHs Ha
IPaHULE «BO3TyX—CTEKIIO».
[Tonmy4yenne n300paXkeHUi C MOMOIIIBIO COOMPAIOLIEH JTUH3BI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cOOMparoIeil TNH3BI.
OnBITHI 110 Pa3JIoKEHUIO OEJI0T0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBBIC (DUITBTPHI.
Pazgean 12. KBanToBbIe siBJIeHMSI.
OmnswiThl Pesepdopna u mnanerapHas moaens atoma. Mogens atoma bopa. Mcmyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas wmonens artomHoro sapa. HM3oronbel. PannoaktuBHBIE mpeBpamienus. I[lepuon
noJtypacnaaa aTOMHBIX sIJiEp.

SAnepHble peakiuuu. 3aKOHBI COXPAaHEHHS 3apsAJ0BOIO U MAacCOBOTO YHCENl. DHEprusi CBs3U
aTOMHBIX siaep. CBsA3b Macchl U P)HEpruM. Peakunn cuHTtes3a u neneHusd saep. VIcTouHuky sHepruu
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.
Hemoncmpayuu.

CrexTphl U3JIy4eHUS U TOTJIOLIECHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopoa.

Habmtonenue TpexoB B kamepe Buibcona.

PaboTta cuéTunka MOHU3UPYIOMINX U3TyUYCHUM.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HaOmroneHue CIUTOMIHBIX M TMHEHYATBIX CIIEKTPOB U3IY4YCHUSI.

2. HccnenoBaHue TpEKOB: H3MEPEHHE OHHEPIUU YACTHLBI 10 TOPMO3HOMY MyTH (IO
¢dororpadusam).

3. M3mepeHue paainoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO--00001AOIINI MOYJIb NIPEIHA3HAUEH Ul CUCTEMAaTU3aluu U 00001IIeHNs
NPEMETHOTO COJICPYKAHMSI U OIBITA ACATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyYSHHUU BCETO Kypca
¢Gu3uKy, a TakXke U1 HOArOTOBKM K OCHOBHOMY I'OCYJApCTBEHHOMY 5K3aMeHY IO (hU3MKe Ui
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Tpy M3yyeHUn NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JEATEIBbHOCTH,
Ha OCHOBE KOTOpBIX OO0ECleYMBaeTCsl JOCTIDKEHHE TMPEIMETHBIX W MEeTalpeIMETHBIX
IUIAHUPYEMBIX PE3yJlbTaToOB 00ydeHUus, (GopMupyeTcs eCTeCTBEHHOHay4yHas TIPaMOTHOCTb:
OCBOCHHE HAYYHBIX METOJIOB MCCJICIOBAHUS SIBJICHUI MPUPOJIbl U TEXHHUKH, OBJIAJICHHE YMEHHUSIMHU
OOBSICHATh (PU3MUECKUE SIBJICHUS, IPUMEHSISI TIOJTy4YEHHbIE 3HAaHUS, pPellaTh 3a/a4d, B TOM YHCIIe
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNMAIBHO NEATETbHOCTHBIN XapakTep JaHHOIO pasfesia peaau3yercs 3a cuéT Toro,
YTO 00YJaroIIUecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX M MPEIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUM pacrno3HaBaTb M HAay4yHO OOBICHATH (DPU3UYECKHE SBICHUS B
OKpYXKarollled NpUpOoJie U MOBCEIHEBHOW U3HU;UCIIOIb30BaTh HAYYHbIE METOAbI MCCIEIOBAHUS
(GU3NUecKuX SIBICHH, B TOM YHUCIIE JUIs IPOBEPKH TUIOTE3 U MOJIyYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAayYHBIE OCHOBBI HaWOOJee BaXXHBIX JTOCTH)KEHUIH COBPEMEHHBIX TEXHOJIOTWH, HAIpHMep,
MPAKTUYECKOT0 UCMOIb30BAaHUS PA3IMUYHBIX UCTOUHUKOB YHEPTUU HAa OCHOBE 3aKOHA MPEBPALICHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3uku HA YpPOBHE OCHOBHOTO OOIIEro oO0Opa3OBaHHS HAMPABICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y
oOyuarotierocst 0yayT c(hopMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TIpOsIBJICHHE WHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3mdeckoin
HayKH;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3HKOB,;
2) rpa>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJICHHUU OOINECTBEHHO 3HAYUMBIX U ITUUYCCKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
— BOCIIPUATHE SCTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
— OCO3HAHHME LEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISAIONIEH KYJIbTYpPHI;
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K HUCCIIeI0BATENbCKON eI TeIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:
— OCO3HAHHWE IEHHOCTH 0e30macHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHDE,
BaXHOCTH TIPaBHJ OE30MMAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJEKTPUUECKUM U
TETJIOBBIM 000pPYZ0BAaHUEM B JJOMAIIIHUX YCIOBHUSX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TIPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO XKe
IpaBa y IPyroro 4eioBeKa,;
6) TPY10BOT0 BOCIIUTAHMSA .
— AKTHBHOE YyYacThe B DPELIEHUHM MPAKTUYECKUX 3a/1ad (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpTraHHu3aIiy, TOpoJIa, Kpasi) TEXHOJIOTMUECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,
— UHTEpEC K MPAKTHUYECKOMY U3YUYEHUIO MPodecCuid, CBI3aHHBIX ¢ (PU3UKOI;
7) IKOJIOrM4eCKOro BOCIIMTAHMS:
— OpHEHTalusi Ha TpUMEHEeHHWe (U3MUECKUX 3HAHUU U1 pelieHus 3aJady B 00JacTu
OKPY’KaIOIIEeH Cpeflbl, TIJIAHUPOBAHUS TTOCTYIKOB U OIEHKH WX BO3MOXXHBIX TOCJIEICTBHH ISt
OKpPY’KaloIllel Cpebl;
— OCO3HAHHE TII00ATBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX pelieHus;
8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAILHON U MPUPOIHOM CPe/Ibl:
— MOTPEOHOCTh BO B3aWMOJICMCTBUU TP BBIMOJHEHUH WCCIIEAOBAHUIN M MPOEKTOB (PU3NUECKON
HATNPaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTHX;
— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;
— OTpeOHOCTh B (HOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHCIIe (OPMYIUPOBATH UJIEH, TIOHITHSI,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;
— 0co3HaHue Je(HUIUTOB COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJIAaHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,
— CTpeMIICHHE aHAIM3UPOBATh U BBHISBISATH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA W SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
— OIIGHKa CBOMX JEHCTBHM ¢ Yy4€TOM BIMSHHS Ha OKpPYXKAIOUIYI0 Cpedy, BO3MOXKHBIX
I100aNBHBIX TTOCTIEICTBUM.



METANPEAMETHBIE PE3YJIbTATHI
B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanusi y oOydatomierocst OyayT chopMUpoBaHB MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAOMIUEC ITO3HABATCIBHLIC YHHBCPCAJIbHBIC y‘-Ie6HBIe I[ef/’ICTBI/ISI, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBUS, PETYJIATHBHBIC YHUBEPCAIbHbBIC yUEOHBIC CHCTBHSL.

ITo3naBaTe/ibHBIE YHUBEPCAJILHbBIC y‘leﬁHbIe IleﬁCTBHﬂ

Ba3oBble Jiornyeckue AeicTBHA:

® BBIBIIATH M XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUI);

e YCTaHABIMBATh CYNIECTBCHHBIH NPU3HAK KJIACCHU(UKAIMK, OCHOBaHUS JIsi 00OOIIEHHS W
CpaBHEHMUS,

® BBUIBJISATh 3aKOHOMEPHOCTH M TPOTUBOPEYHsT B pacCMaTpUBAaeMbIX (hakTax, MOaHHBIX U
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHHSIM;

® BBIBIATH NPUYUHHO--CIICICTBEHHBIE CBS3U MPH W3YYCHUU (U3MYECKUX SBICHUH U MPOIECCOB,
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JISTYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh
THUITIOTE3BI O B3aUMOCBA3IX (1)I/IBI/I‘I€CKI/IX BCJINYHUH,

® CaMOCTOSITENIbHO BBIOMpPATh CIMOCOO pemeHus y4eOHo (u3ndyeckor 3amadn (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHs, BHIOOp HanOoOJiee MOJXOISIIEr0 ¢ YIETOM CaMOCTOSTEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS.

®  HCIOJB30BATH BOIPOCH KaK UCCIICAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

® T[POBOJIUTH II0 CAMOCTOSATENBHO COCTABJICHHOMY IIJIaHY OIBIT, HECJIOXHBIH (U3NIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;

e OIICHWBaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMALMIO, TOJYYEHHYI0 B XOJe
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

® CaMOCTOATENFHO (hopMyTUpoBaTh OOOOIIEHMST W BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHMS,

® [IPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (U3WYECKHX TMPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora c nndopmanmueii:

® [IPUMEHATHh pa3IMYHbIC METOJbl, MHCTPYMEHTHI U 3alPOCHl MPHU MOUCKE U 0TOOpe MH(pOpMaLUU
WIM JAaHHBIX C YYETOM MpPEATIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

® aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIMIO PA3TUYHBIX BUIOB U
bopMm npencTaBIeHUS;

® CaMOCTOSATENILHO  BBIOMpaTh ONTHUMAlbHYIO (opMy mpeiacTaBieHus UHPOpMALUU U
WTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, JharpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

e B XxoJe OOCYXIeHHs y4eOHOro Mmarepuala, pe3yJbTaToB JIa0OpPaTOPHBIX PabOT M IPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha
peleHne 3a7a9u U MoJIepiKaHue OJiaroKenaTeIbHOCTH OOIICHNUS;

® COIIOCTABJIATH CBOM CYXIACHUA C CYXIACHUAMU APYTHX YUYACTHHUKOB auajiora, O6H3py>KI/IBaTB
pas3n4Ke U CXOJCTBO MO3UILINH;

¢ BLIPpAXKATH CBOKO TOUKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

e [yOJWYHO NPEACTABIATH PE3YAbTAThl BBHIMOJHEHHOTO (U3UYECKOT0 OMNbITa (SKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

e TIOHMMaThb M HCIIOJIB30BAaTh IPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAJIbHOM pPabOTHI IpH
pELICHUH KOHKPETHON (PU3NUECKOi MPOoOIIeMbl;



MMPpUHHUMATh LCIIN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbLIBATH HeﬁCTBHH no eé JOCTUXKCHUIO:
pacmpenenats poiu, oO0CYKIaTh MPOIECCHl U Pe3yldbTaThl COBMECTHOW paboThl, 0000mIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBIMIOJIHATH CBOIO YaCTh pabOThI, JOCTUTash KAaYeCTBEHHOT'O pe3ysibTaTa [0 CBOSMY HAIPABJICHHIO
" KOOPAUHHPYA CBOU HeﬁCTBHH C APYTYMMHU WICHAMU KOMAaHbI;

OLICHMBAaTh KadeCTBO CBOEro BKJaza B OOLIMI HPOAYKT IO KPUTEPHUSM, CAMOCTOSITENILHO
cOpPMYITHMPOBAHHBIM YYACTHUKAMHU B3aHMMOICHCTBUSL.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YYeOHbIe 1eliCTBUSA
Camoopranusanus:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOUIMX s pelIeHUs
bu3nUecKux 3HAHUMH;

OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX MPUHATHUS pPELICHUM (MHIMBUIYaJbHOE, NPUHSATUE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUI TPYIIOoil);

CaMOCTOSITENIFHO COCTABIISTh AJITOPUTM PEIIeHHs (PU3NUECKON 3a/1a4M WIIH TUIaHA MCCIIEIOBAHUS
C Y4éTOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHMI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬁMOKOHTpOJIL, IMOIUOHAJIBLHBbIN UHTE/JIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH NMPUUYUHBI TOCTHKEHUS (HEAOCTHIKEHUS) pPE3y/IbTaTOB JI€ATEIbHOCTH, 1aBaTh OLEHKY
npUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHMUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBILIMXCS CHUTYallHid,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CHOpa WM JAMCKYCCHU Ha HAaydyHYIO TEMY,
MIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToOro;

NpU3HaBaTh CBOE MPABO HAa OUIMOKY MpH pelIeHUH (U3NYECKUX 3ajjad UM B YTBEP)KIACHUAX HA
Hay4HBIE TEMBI M TAKOE K€ IIPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 KJjacce MpeIMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE TOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
UCTIOJIB30BaTh TOHATHSA: (U3NYECKHEe W XUMHUYECKHE SBICHUS, HAOIIOJCHWE, HKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, CAWHUIBI (PU3UYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHhle COCTOSIHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJMHEUHOE), TPaeKTOpUs, pPaBHOJACHCTBYIOMAs Cuia, aeopmarus
(ympyras, iacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;
paznuyaTth sBiaeHUs (auddys3us, TEIIOBOe ABWKEHHWE YACTHI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIHS, B3aUMOJEHCTBUE Tell, paBHOBECUE TBEPBIX
TEJ C 3aKPEIUIEHHOW OCBhIO BpAlICHHUs, Nepeaada AaBlIeHHs] TBEPABIMH TEJIaMHU, KHUIKOCTSIMUA U
razamu, arMochepHoe AaBJICHUE, TUIaBaHUE TeJN, MPEeBpAIICHHUS MEXaHUYECKOW SHEpPruu) Mo
ONMCAaHWIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OITBITOB, JEMOHCTPHPYIONINX JaHHOE
¢du3uueckoe sBICHUE;
pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKUX SBJICHHUA B OKPYXAIOIMIEM MHpE, B TOM
yriciie (pu3uMvecKkue SBICHHS B MPUPOJE: MPUMEPHI JBMKCHUS C PA3THYHBIMH CKOPOCTSIMH B
KUBOM W HEXHUBOH NpUpOJE, NEHCTBUE CHIIBI TPEHHUS B MNPUPOJEC U TEXHHUKE, BIUSHUE
aTMoc(hepHOro JaBJICHUs Ha KUBOW OPraHM3M, TUIABaHUE PhIO, phIUard B TeJe YelOBEKa, MPHU
STOM TMEPEBOJUTh MPAKTHYECKYIO0 3a/lady B Y4eOHYIO, BBIACNATH CYIIECTBEHHbBIE CBOWCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;



OMKCHIBATh M3YUYEHHBIC CBOWCTBAa Tel W (PHU3WYECKUE SIBJICHUS, WCIONB3YyS (PUINUECKUE
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TpeHus, AaBiieHue (TBEPIOro Temna, KUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIA, MEXaHW4ecKas paboTa, MOIIHOCTbh, IJICUO CHIIBI, MOMEHT CHIIBI,
KOA((UIMEHT MOJE3HOro JACWCTBHUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUAlbHAs SHEPrus),
OpH ONHCAHWM TIPABWIBHO TPAKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMBIX BEIHYHH, HX
0003HaYeHHs] U eIUHUIBI (PU3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYUHAMH, CTPOUTH TpadUKH M3yYCHHBIX 3aBUCHMOCTEH
buznyeCKuX BEINYHH;

XapaKTepu30BaTh CBOWMCTBAa Tes, (U3UUECKHUE SIBICHUS M IPOLECCHl, HCIOJIb3yd IpaBUiia
CJI0OKEHUs cuil (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, mpaBuiio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKOU
SHEPruM, TPH OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alKCHIBATh €T0
MaTeMaTU4YeCKOe BBIPAXKEHUE;

OOBSACHATH (M3MUYECKUE SIBIICHHS, MPOILIECCHl M CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyallMil TMPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO--CJICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHX IaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemathk pacu€rHble 3aadd B 1—2 JEWCTBHS, HCIOJIB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINC
¢dbusznyecKkue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3MUYECKUE BETMYUHBI B (POPMYJIBI M IIPOBOIUTE PACYETHI, HAXOIUTH CIIPABOYHBIE
JTaHHbIe, HEOOXOJWMMBbIE MJii peUIeHHs 3a/ady, OILIEHHWBATh PEATUCTUYHOCTh TOJy4YEeHHOU
(U3UYECKON BEITMYUHBIL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIU (PU3UYECKUX METOJOB, B
OMHMCAHUU WCCIICIOBAHMS BBIACIATH MPOBEPSEMOE MpPENINoyiokeHne (TUIMOTe3y), pa3iuvarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOAUTh OMUOKH B XOJE OIbITA, JIeJaTh BHIBOIBI
10 €r0 pe3yJbTaTaM;

MPOBOANTH OMBITHl MO HAOMIONEHUIO (PU3NYECKUX SIBICHUNW WU (PU3NYECKHX CBOWCTB Te:
bopMyIUpOBaTh MPOBEPSEMbIE TPEANOIOKEHUS, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

BBIMIOJHATh TpSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIBI U
TEeMIIEpaTyphbl C UCIOJIb30BAaHUEM AaHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
nprOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPETHOCTH U3MEPEHHI;

MPOBOAWTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JAPYroul C
UCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBHIKYIIETOCS TEla OT
BpEMEHHU JBIDKCHUS TeJla, CUJIbl TPEHUS CKOJBXKEHUS OT Beca Teia, KadecTBa 0OpabdOTKH
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAIU CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTH OT YJUTMHEHUSI TPYXKWHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYXKEHHON YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TE€JI0, YCIOBUN TIJIAaBaHUS TEJI, YCIOBHI paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBITIOIHSATH
U3MEPEHHs, CIenys TMPeUIOKEHHOMY TUIaHy, (UKCHPOBATh pE3yJabTaThl TOJYYCHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] M TpaduKOB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBCHHBIE U3MEPEHHS (U3MUECKUX BEIMYUH (TUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPJOTO TEJa, CHJIA TPEHHUS] CKOJBXKEHUS, JaBJIEHUWE BO3/AyXa, BBITAIKMBAIONIAs CuUJa,
JEICTBYIONIAsl HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOOPHUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIysS MPEITOKEHHON HMHCTPYKIMH: MPHU BBIMOJIHEHUHM H3MEPEHHH cOOMpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHUCIIATH 3HAUYEHUE UICKOMOM BEJTUYNHBL;

co0JTII01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



yKa3bplBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCY/Ibl, OAPOMETp, phlUar, MOJABWKHBIA M HETOABWKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTb;
XapakTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Omopoll Ha HX onucaHus (B TOM 4MCle: TMOJIIMIIHUKM, YCTPOWCTBO BOJONPOBOJIA,
THJIPABINYECKUN IIpecCc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HAcoC, apeoMeTp), UCHONb3ys
3HaHUS O CBOWCTBaxXx (PU3MYECKUX SBICHUH M HE0oO0XOoAWMBbIe (U3NYECKUE 3aKOHBI W
3aKOHOMEPHOCTH;
IPUBOAUTE MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAKTUYECKOIO HCIOJIb30BaHUS
(du3nUecKux 3HAHUH B MIOBCEIHEBHOW KHU3HM Il 0OeCTIedeHUsl Oe301IaCHOCTH MTPHU 0OpaIeHUH C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHMsI 3I0pOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOILEH Cpefe;
OCYIIECTBIISITh OTOOp MCTOYHUKOB MH(popManmuu B MHTepHETE B COOTBETCTBHH C 3aJlaHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IyTEM CpaBHEHUS pPa3IMYHBIX
MCTOYHUKOB BBIJCNIATh UHPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBONW HIIM MOXKET OBITh
HEJI0CTOBEPHO;
UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHMi Hay4yHO--TIONYJSIPHYIO JIUTEPaTypy
(Gu3nyeCKOro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKHME IHChMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE 2—3
UCTOYHUKOB MH(POpPMALUU (PU3NUECKOr0 COAEpKaHMsl, B TOM 4Hcie MyOJIMYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTax IPOEKTOB WM Y4YeOHBIX HCCIENOBaHWM, MpPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IIPU BBINIOJHEHUH Y4YE€OHBIX MPOEKTOB U UCCIEOBAHUM paclpeaensiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUHM C IIOCTABJICHHBIMHU 33JladyaMHM, CJIEIUTh 3a BBIOJHEHMEM IIJlaHa JEHCTBHIA,
aJIeKBaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTPaUBaTh
KOMMYHHUKaTUBHOE B3aUMOJEHCTBHE, yUUTBIBASI MHEHUE OKPYKAIOIIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:
MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE M aMOp(Hble Tena, HACHILEHHBIH U
HEHACBIIIEHHbI TMap, BIAKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS SHEprus, TEIIOBON
JBUTATENb, D3JEMEHTAPHBIM JJIEKTPUUYECKUH 3apsifl, DJIEKTPUYECKOE II0JIe, IMPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;
pa3inyath sBJIEeHUS (TEIJIOBOE pacIIMpeHHe U CxKaTHe, Terionepenaya, TETIOBOE paBHOBECHE,
CMauyMBaHMe, KalWUIIPHbIEC SBJICHUSA, UCIApEHHUE, KOHJCHCALUs, IJIAaBIEHUE, KPUCTAJUIN3ALUSI
(oTBepneBaHuE), KHIIEHHE, TeIulonepenada (TEIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YeHHUE),
NIEKTpU3aLUAsA TeNl, B3aUMOACHCTBHE 3apsl0B, ACHCTBHUS D3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKIKA) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (U3UYECKUX SIBICHUH B OKpYKAIOIIEM MHpE, B TOM
qucie GU3NUecKre SIBJICHUS B IPUPOJE: TOBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SBICHUS B
IpUpOJie, KpUCTaUIbl B Ipupoje, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUYECKHE SIBICHHUS B aTMOc(hepe, FIeKTPHIECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE Moj€ 3eMid, Apeid MOI0COB, POJIb MArHUTHOIO MOJS I
KHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, TPU 3TOM NEePEBOIUTH MPAKTUYECKYIO 3a7a4dy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (PU3MUECKUX SBICHUI;



ONHKCBHIBATh M3yYCHHbIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEILIOTHI, yEIbHAs TEIIIOEMKOCTh
BElIeCTBa, YZeNbHAas TEIUIOTa IUIABJICHUS, YyJedbHas TEIIoTa MapooOpa3oBaHus, yleidbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA(P(GUIMEHT TMOJE3HOr0 EHCTBUSA TEIUIOBOW MAIIWHBL,
OTHOCHUTEJIbHAST BJIAXHOCTh BO3/yXa, OJJIEKTPUYECKUU 3apsj, CHJIa TOKA, 3JIEKTPUYECKOE
HaNpsOKEHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJCIBHOE CONPOTHBICHHE BEIIECTBAa, padboTa M
MOIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHILHO TPAKTOBATh (PU3NYECKUN CMBICI
UCTIOJIb3YEMBIX BEIWYHMH, 0003HAYCHUS U eIMHUIBI (PU3UYECKUX BEIHMYMH, HAXOIUTH (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapakTepu30oBaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHUS W TPOLECCH, HCIOJB3Ysl OCHOBHBIC
MOJIOKEHUSI ~ MOJIEKYJIIPHO--KMHETUYECKOW  TEOpUM  CTPOEHUs  BELIECTBA,  IPUHLUII
CYMEPIIO3UINH TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma mis
y4dacTka 1enu, 3akoH /xoyns—JIeHna, 3akoH COXpaHEHUs SHEPTUH, IIPU ITOM J1aBATh CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE€ CHTyalUi
MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATH MPUUYUHHO-CIECICTBEHHbBIE CBSA3U, CTPOUTH
o0bsicHeHne M3 1—2 JIOTMYECKUX HIaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKUX
SBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3aJaud B 2—3 JEWCTBUA, UCIONB3Yys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3a/layd 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3aJadd, BbIOMpaTh 3aKOHBI U (QOPMYIIHI,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IMOJYYEHHOE 3HAUEHUE
(Gu3MUecKoil BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTD NOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,

IPOBOJUTH OMBITH MO0 HAOIIOAECHUIO (U3UYECKUX SBICHUNH MM (PU3NYECKUX CBOICTB Tel
(kanwIIsipHbIE SIBJICHHS, 3aBUCUMOCTb JaBJICHHS BO3[yXa OT ero o0béMa, TeMIepaTyphl,
CKOPOCTH IIpolLlecca OCTBIBAHMS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa H3JIydaroulei
(morsyomaronei) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOJbI OT TEMIIEpaTypbl XUAKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3alMs Tel U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsilioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJU3allUs MarHUTHBIX [OJIEH MOCTOSHHBIX
MarHuToB, JIEMCTBUS MArHUTHOIO IOJS Ha IPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  3JEKTPOJABUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpOBaThb  MPOBEPSIEMbIE
NPENOI0XKEeHUs,, COOMpaTh YCTAHOBKY M3 IPEIUIOKEHHOTO0 OOOpYIOBaHUS, OMUCHIBATH XOJ
ombITa U (POPMYIHPOBATH BHIBOBL;

BBITMIOJHATH NPSMbIE U3MEPEHUS TEMITEPATYpPbl, OTHOCUTEILHOMN BIaXHOCTU BO3yXa, CUJIBI TOKA,
HaNpsDKEHUsI C HCIOJb30BAHWEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JIPYyrol cC
UCIIOJIb30BaHUEM TMPSMBIX H3MEpEHUHl (3aBHCHUMOCTh COINPOTUBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAIN MONEPEUYHOr0 CEUYEHUsI U YAEIBbHOIO CONPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHMs] Ha IPOBOJHUKE, HCCIEI0BAaHUE
MOCNEAOBATEIbHOIO W MapajlieIbHOTO  COCIMHEHUN  TMPOBOJHUKOB):  IJIAHUPOBATH
UCCIIeIOBaHue, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHUS, CIeys MPEAIOKEHHOMY IIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOmuI U TpaduKOB, [eiaTh
BBIBOJIbI 110 pP€3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTH KOCBEHHBIC M3MepeHUs (U3NYeCKUX BeIMUYUH (yAelabHas TEIIOEMKOCTh BEILECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA): IUIAHUPOBATH



U3MEpEeHus, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeays NPEIJIOKEHHOW MHCTPYKIUH, U
BBIYUCIISATH 3HAUCHHE BEITUYMHBI;
cOOJIIO/IaTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHHUEM;
XapakTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
ONOpol Ha MX ONMCAHMUSA (B TOM YHMCIIE: CHCTEMa OTOILJIEHUS JOMOB, I'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUECKOW SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SJICKTPUUYECKHE NPEIOXPAHUTENH,
JJIEKTPOMArHuT, S3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), MCIIOJb3Yysl 3HAHMS O CBOWMCTBax
¢du3nUecKkux sBICHUH U HEOOXOqMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHBIE MPHUOOPHI MO CXeMaM U
CXEMaTHYHbIM pPHCYHKaM (KHIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUIPOMETD,
JIBUTATE]Ib BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lernel ¢ Mociae0BaTebHBIM U MapajlyIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasl YCIOBHbIE
0003HaYEeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;
IPUBOJIUTH MPUMEPHl (HAXOAWUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCHOIb30BaHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHOMN KU3HHU 11 oOecriedyeHus 0e301acHOCTH ITPHU 00pallieHUH ¢
npubopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;
OCYILLECTBIIATh MOUCK HH(popMaruu ¢Qusnyeckoro cogepxanuss B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHUW U TOYyTéM CpaBHEHUS JONOJHUTEIbHBIX MCTOYHHUKOB BBIACIATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IPU BBIIOJIHEHUM Y4YEOHBIX 3aJaHM HayyHO--IIONYJSPHYIO JIUTEPATypy
(bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu HHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCbMEHHBIE M KpPaTKUE YCTHbBIE COOOIIeHUs, 00001mas nHpopmaruo
U3 HECKOJBbKUX MCTOYHHMKOB (PU3MUECKOTO COJIEpKaHMs, B TOM YHCIIe MyOJIUYHO NPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIENOBATENbCKON JEATENbHOCTH, NpPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IIPU BBIMOJIHEHUN Y4YEOHBIX NMPOEKTOB U MCCIEIOBaHUM (PU3MUYECKUX MPOILIECCOB paclpeiessiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C NOCTABIECHHBIMHU 33/1a4aMH, CIICUTh 32 BBIIIOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIAJ B
NEeSATeNIbHOCTh ~ TIPYMIbl, BBICTPauBaTh KOMMYHUKATHBHOE B3aUMOJEIHCTBHE, IPOSBIAA
TOTOBHOCTb pa3periaTtbh KOH(PIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUaAlIbHAS TOYKA, TPAEKTOPHS, OTHOCUTENILHOCTh
MEXaHUYECKOI0 JBHKECHUS, nedopmarus (ympyras, TJIacTH4ecKas), TpEHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TKECTH TBEPAOTO Tela, pAaBHOBECUE, MEXaHUYECKUE KOIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, LIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U JTATbHO30PKOCTb, CEKTPhl UCIIYCKaHMSI U TMOTJIONIeHus, anbda-, 6era- u
ramMMa-u3JIydeHus], U30TOIbI, SIepHAs YHEPTEeTHKA;
pa3nuyath  sBIE€HUS (paBHOMEpPHOE W  HEpaBHOMEPHOE NPSMOJMHEHHOE  JIBHIKEHHE,
PaBHOYCKOPEHHOE IpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KECHUE, KOJeOaTelbHOE
JBYDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JABHKEHHE,
OTpaXCHHE 3BYKA, IPSIMOJMHENHOE PpacIpOCTPAHEHUE, OTPAXEHHE M IPEIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, pa3joXKeHHe Oeroro cBera B CHEKTP U CIOXKEHHE



CHEKTPAJIBHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPAJMOAKTUBHOCTH, BO3HUKHOBEHUE
JMHENYaTOro CIEKTpa H3JIY4EHHs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh HPOSIBICHUE H3YYEHHBIX (DPU3MUECKUX SBIECHUI B OKpYy)KarolleM MHUpe (B TOM
yuciae (QU3MUECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABM>KeHHE MaHeT CosHeuHoH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSACEHUE, CEHCMHMYECKHE BOJHBI, LIyHaMH, 3XO, L[BE€Ta TEJI, ONTUYECKHUE SIBICHUA B
npupoje, OuoorM4ecKoe ACWCTBUE BHIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydd, pPaJUOAKTUBHOE
U3JIy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE PpAaJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
YeJI0BEKa), IIPU 3TOM IEPEeBOJUTh IPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJCIATh CYLIECTBEHHBIE
CBO¥CTBA (MIPU3HAKK) GU3UUECKUX SIBICHUM;

ONKCBHIBATh W3yYCHHBIC CBOWCTBA Tel W (UINYECKUE SBICHUS, HWCHOIB3ysd (U3NIECKHE
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMelleHne, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMs, CHJA YIPYrOCTH, CWJIA TSKECTH,
yCKOpeHHEe CBOOOJHOrO MajieHHs, BEC Tella, MMIIYJIbC Tella, MMIIYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHIMAIbHAS 3HEPIUsl Tela, MOJHATOTO HAaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLMAIbHAsL DHEPIUsl CKAaTOW NPYKHUHBI, KHHETHUYECKAs SHEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, NEpUoj] M 4YacToTa KoJeOaHWMH, JUIMHA BOJHBL, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUs CpeAbl), NPH ONUCAHUU IPABHIBHO TPAKTOBATh
(GU3NIECKUN CMBICIT UCTIOIB3yEMBIX BEJIMYMH, O003HAYCHUS W EAUHUIIBI (PU3NIECKUX BEITUYMH,
HaXoJuTh (OPMYIIbI, CBS3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIUYMHY C IPYIMMU BEIMYMHAMH,
CTPOUTH TpapKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TMPOLECChl, HCHOIb3Ys] 3aKOH
COXPAaHEHHMs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CYINEPHO3ULUN CHJI, TPUHLUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCa, 3aKOHbI
OTpaXCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MAaCCOBOTO YHCEN INPU
AJIEPHBIX pEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3UYECKUE MPOLECChl M CBOICTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE CHUTYyalluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUMHHO--CJIEACTBEHHbIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMUECKUX ULIaroB ¢ OMOpOi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a/auM (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3YS 3aKOHBI
U (GOpMyIbl, CBSI3bIBalOIIME (HU3MUECKUE BETUYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBIABISATH HEIOCTAIOIINE WJIM M30BITOUHBIE JaHHBIE, BHIOMpPATH
3aKOHBl W (OPMYJNbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacuéTbl M OICHHUBATh
PEATMCTUYHOCTh MOJIYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUHHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NPU NOMOIIM (PU3HUECKUX METO/OB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIAEISTh IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
MPaBWIBHOCTh MOPSJIKA MPOBEICHUS MCCIEA0BaHUs, JeJaTb BBIBOJBI, WHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(u3ydyeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXPAaHEHMs 3HEPruM, 3aBHUCUMOCTh IEpUoJa
KOJICOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYZABI MaJlbIX KOJE€OaHUH, MPSIMOJIMHEIHOE pacpoCcTpaHEHHe CBETa, pa3jloKeHue 0enoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300pa)XCHUS B INIOCKOM 3€pKajie U CBOWCTB M300paXeHHUs
npeaMera B coouparolei JInH3e, HaOI0IeH!Ee CIUIOIIHBIX U JMHEWYAThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyI0BaHUSs, OMUCHIBATH X0
OIIBITA U €T0 PE3yNbTaThl, (POPMYIUPOBATH BHIBOJIBI;



IPOBOJIUTH NMPU HEOOXOJUMOCTH CEpUIO MPSAMBIX HW3MEPEHUH, OMpeAessisi CpeqHee 3HAYeHue
U3MepAeMoil BeMUYMHBI ((DOKYCHOE pacCTOsIHME COOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTh HCCIICOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMbBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOpOCTH, Neproja KojaeOaH!i MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yria
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJia NPeJIOMJICHUS OT yrja MaJeHHs): IUIAaHUPOBATb
UCCIIIOBaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTaThl MOJy4EHHON
3aBHUCUMOCTH (PU3MYECKMX BEMUYMH B BUAEC TaOMMIl W TpauKoOB, JENaTh BBIBOJIBI IO
pe3yibTaTaM UCCIIEOBAHNUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUsI (PU3NUYECKUX BEIUUYHMH (CPEIHAsS CKOPOCTh U YCKOPEHHE Tena
IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaACHUs, >KECTKOCTh MPYKUHBI,
KO3(QULMEHT TpeHHUs! CKOJIbKEHMs, MEXaHWdecKas paboTa M MOILHOCTb, 4acTOTa M IEPUOJ
KOJICOAHUH MaTeMaTHYeCKOTO W TPYXKHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa coOMparome
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBINIOJIHATH H3MEPEHHSI, CIIEIys IPEI0KEHHOW HHCTPYKIIMH, BBIYUCIIST 3HAYCHHUE
BEJIMYMHBI M AHAJIM3MPOBATH IOJYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHON MOIpPEIIHOCTH
U3MEPEHU;

COOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
pa3nuyath OCHOBHBIE NPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MarepuaibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJI0, TOUEUHbII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJIeIb
aToma, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/Ipa;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JATUUKHU TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, IIepUCKOIN, (oToammapar, OINTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAaX (DU3MYECKHX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOIB30BaTh CXEMBI W CXEMaTHYHBIE PHCYHKH H3yYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENbHBIX NPUOOPOB U TEXHOJOTMYECKMX MPOLECCOB TPU PEUIeHUH Yy4eOHO--
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300pakeHUH B TNIOCKOM 3epKaje U
coOuparoIe JT1H3E;

IOPUBOANUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOTO HCIOIb30BaHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHON KM3HU 111 o0ecrieyeHns 6e30MacHOCTH P 0OpalleHUH ¢
npubopaMu ¥ TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3JIOPOBBSI W COONIOJICHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH Cpee;

OCYILECTBIIATh MOMCK MHPOpMALUU (PU3NYECKOro conepkaHus B MHTepHETe, caMOCTOSTEIbHO
(bopMyHpysl TTOMCKOBBIM 3ampoc, HAXOAWTh MYTH OINPENEICHUsT JOCTOBEPHOCTH IOIy4EeHHON
UH(pOpPMAaILIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSPHYIO JIUTEPATypy
(GU3NIECKOTO CONEpXKAaHMS, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHMKOB (DPU3MUECKOro conepKaHMsl, MyOIMYHO MPEACTaBIATh PE3YIbTaThl
NPOCKTHOH WM MCCIIEI0BATENbCKON JIEATENIbHOCTH, IPH 3TOM TPAaMOTHO HCIOJIb30BATh
U3y4EHHBbIN NOHATUIHBIN anmapar U3y4aeMoro pasjena (pU3MKd U CONPOBOXKIATh BBICTYIUICHNE

MIPE3CHTANNEH ¢ YI€TOM OCOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaunmeHoBaHue pa3/ieioB KoanyecTBO 4acoB
Ne 1 TeM IDOrDAMMDL B K 126 DJIeKTPOHHbIE
porp cero OHTPOJIbHBbIE aboparopHubie o PA30BATEILHBIE PECYpPCh
padoThI padoThI
Pa3znes 1. ®u3uka u e€ poJib B NO3HAHUYU OKPYKAKIIEr0 MUPa
bubmuoreka [{OK
11 PusHKa - HayKa o npupose 2 https://m.eds00.ru/7f416194
bubmuoreka [{OK
12 PU3UCCKHC BENMIMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 buGnuorexa LIOK
' v A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6 0 2
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa
bubnunoreka LIOK
2.1 Crpoenne semecTsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 2 1 bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUSI BEIICCTBA 2 bubmiorexa LOK
' P m https://m.edsoo.ru/7f416194
Hroro mo pazueny 5 0 1
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
bu6mmoteka IIOK
31 Mexanraeckoe ABIKEHHAC 3 https://m.edsoo.ru/7f416194
bubnmorexa LIOK
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 hitps://m.edsoo.ru/7f416194
bu6nunorexa LIOK
3.3 Crna. Buer cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21 1 3
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Pasjen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TellaMM, KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 Japnenne xuaKocTy 5 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoc(hepHoe naieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE B 7 1 3 Bu6mumoteka [JOK
' HHUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21 1 3
Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrust
bubnuoreka [{OK
51 PaboTa u mommoCTE 3 1 https://m.edsoo.ru/7f416194
bubnuoreka [IOK
5.2 Hpoctsie MexaHH3MEI S 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 MexaHnuecKasi SHEeprHs 4 1 1 hitps://m.edsoo.ru/7f416194
Wroro no pazpeny 12 1 3
[ToBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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8 KVIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m  HaumeHOBaHHUe pPa3iaesioB M TeM MPOrPaMMBbI Beero Kontpoasmbie JlaGopaTophbie gﬁe[c);;(c)::nenbnue
padoThI padoThI
Pa3nea 1. TenioBble siBJeHUSA
bubmuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181
ce
bubmuorexa [JOK
1.2 TenoBsie mpoLeCcCh 21 1 5 https://m.edsoo.ru/7f4181
ce
Htoro no pazneny 28 1 5
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
DneKkTpuYecKue 3apsaabl. 3apsKeHHbIE Tela U UX Erbmiorexa IJOK
2.1 L 7 1 https://m.edsoo.ru/7f4181
B3aMMOJICHCTBHC ce
bu6nmoreka [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181
ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SIBIICHHS 6 1 1 https://m.edsoo.ru/7f4181
ce
bu6nmoreka [JOK
2.4 DNEeKTpOMarHuTHAs MHIYKIHS 4 https://m.edsoo.ru/7f4181
ce
Hroro no pazneny 37 2 9
IToBTOpEHME 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 14
[TPOTPAMME
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9 KVIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI o0pa3oBaTeJibHbIE
pasi porp Bcero Kontpoabubie JlaGopaTopHbie P
pecypchl
padoThI
Paznen 1. Mexanu4veckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 bubmuorexa [IOK
' OIIMCaHMS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [{OK
12 Bsaumonerictaue e 20 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHEI COXpaneHMA 10 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40 1
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
bubnuoreka [{OK
2.1 Mexamiraeciue konebanms ! https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2:2 Mexasiieckue BOTHEL. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15 1
Pa3nen 3. DjieKTpOMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE I0JIE€ U MJIEKTPOMArHUTHBIE 6 bubmmoreka HOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbIE sIBJICHHSI
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
bubnunotexa LIOK
4.2 JIuH3BI U ONTUYECKHE TPUOOPHI 6 hitps.//m.eds0o.ru/7f41ada6
but6mmorekxa [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 0
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Pasnea 5. KsanroBble ABJIeHUA

5.1 Hcnyckanue u MoroneHne CBeTa aToMOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO s1pa 6 1 h tﬁg?ﬁ;{zggg‘ rlj/?;flla 426
53 Anepusic pearun 7 ! ! npsimedsoou T 1adas
Wroro no pazpeny 17 1 3
Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOAYJIb
6.1 [ToBTOpeHUE 1 0600IIIEHNE CONEPKAHUS Kypca 9 2 bubmmoreka [JOK
¢busuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9 0 2
OBIIEE KOJIMYECTBO YACOB I1O 102 3 97
[TPOI'PAMME

CBSI3b C PABOYEHN ITPOT'PAMMOM BOCITUTAHUS HIKOJIBI

Peanu3zanus neparornueckMMu pabOTHUKAMU BOCIIMTATEIBHOTO TOTEHIMAIa YPOKOB MIPEIOAraeT cleayolee:

YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUH MEX/1y YUUTEJIEM U €r0 YUYEeHUKaMH, CIOCOOCTBYIOLINX TTO3UTHBHOMY BOCIIPUSATHIO
y4yaluMucs TpeOoBaHUN U MPOCHO yuuTels, MPUBJICUEHUIO MX BHUMAHUS K 00CyKAaeMoi Ha ypoke MH(pOpMaIK, akTUBU3ALMH UX
MIO3HABATEIbHOU JEATEIBHOCTH;

noOyXIeHHE IIKOJIbHUKOB COOMIONATh Ha YPOKe OOIIECTTPUHATHIE HOPMBI ITOBEICHH S, IpaBUia OOIIEHUs CO CTAPIIUMU (YUYUTEIIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMU ), IPUHIUIIBI y4€OHON AMCUUITIIMHBI U CAMOOPTaHU3alUH;

MPUBJIEUCHNE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypOKax SBJIEHUH, OpraHu3anus ux padboTsl ¢
MOJTy4aeMOU Ha YpOKe COI[MaIIbHO 3HAaYuMOM HH(opMaIueil — MHULMUPOBaHUE ee 00CYKIEHUS, BbICKAa3bIBAHUS yUAIIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJ1Y, BBIPAOOTKH CBOEro K HEil OTHOILIEHHUS;

HCIIOJIb30BaHNE BOCIIUTATENbHBIX BO3MOKHOCTEN COJIepyKaHUsl y4eOHOTo MpeMeTa 4epe3 JIEMOHCTPAIUIO AETIM IPUMEPOB
OTBETCTBEHHOTO, I'PAXKAAHCKOTO TIOBEICHUS, TPOSIBIICHUS YEJIOBEKOIIO0MS U JOOPOCEPIEUHOCTH, Yepe3 Mo100p COOTBETCTBYIOLINX
TEKCTOB JJIsl YTSHHUs, 33/1a4 JJIS peIIeHUs], TPOOIEMHBIX CUTYaluil 17151 00CYKACHUS B KJ1acce;
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IIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM padOThl yUaIllUXcs: HHTEIUIEKTYaIbHbBIX UTP, CTUMYIMPYIOLINX II03HABATEIbHYIO
MOTHUBAIIHMIO IIKOJILHUKOB; JUJAKTHUECKOTO TeaTpa, I7e MOJyYeHHbIE HAa YPOKE 3HAHHSI OOBITPHIBAIOTCS B TEATPAIBHBIX TOCTAHOBKAX;
JMICKYCCHIA, KOTOPBIE JAOT YYaIIUMCSl BO3MOXKHOCTh IPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO TMAJIOTA; TPYIIIOBOM pabOThl WK
paboThI B apax, KOTOPBIE y4aT IIKOJIbHUKOB KOMaHIHOW pabOTe M B3aUMOJCHCTBUIO C IPYTUMH JIETHMH;

BKJIFOYEHHE B YPOK UTPOBBIX IIPOLIEYP, KOTOPBIE IOMOTaOT MOAAEPKATh MOTUBALIMIO IETEH K IIOJyYECHHUIO 3HAHWM, HAJIAKUBAHUIO
HO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLLICHUH B KJacce, IOMOTaloT YCTAaHOBJIEHUIO J0OpoXkKenarenbHOM aTMochepbl BO BpeMs ypOKa;
opranu3zanys megdcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YYaIlUXCs HaJl UX HEYCIEBAIOUIMMU OJHOKIACCHUKAMHU, JAIOILEro
LIKOJIBHUKAM COLIMAJIBHO 3HAYMMBIH OIBIT COTPYJHUYECTBA U B3aNMHOM IIOMOILY;

WHULMAPOBAHUE U NOAJCPIKKA UCCIEA0BATEIBCKOMN NEATEIIBHOCTH IIKOJBHUKOB B paMKax peaJM3alii UMUA UHIUBUIYAJIbHBIX U
IPYNIIOBBIX UCCIIEN0BATEIbCKUX IPOEKTOB, YTO JIaCT IIKOJbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBI, HABBIK TEHEPUPOBAHUS 1 0(OPMIICHHSI COOCTBEHHBIX U1, HABBIK YBAKUTEIBHOTO OTHOUICHHUS K TY>KUM
uesM, ohoOpMIIEHHBIM B paboTax JAPYTUX MCCIEN0BaTesei, HaBbIK MyOJMYHOTO BRICTYIUICHHUS TIepe]l ayIuTOPUEH, apTyMEHTUPOBAHHS 1
OTCTauBaHUs CBOEH TOYKH 3PECHMUS;

co3JlaHue TMOKOM M OTKPBITOM cpelbl OOydeHHs M BOCIHMTAHUS C UCIOJIBb30BAaHMEM TaPKETOB, OTKPBITBIX 00pa3oBaTeNIbHBIX
pPECYPCOB, CHCTEM YIPAaBIEHUS IO3BOJISIET CO3/aTh yCJIOBUA s peanusauuu npososniameHHbix JOHECKO Benymux npuHIumnos
oOpa3oBanust XXI Beka: «oOpa3oBaHue Uil Bcex», «00pa3oBaHKE Yepe3 BCIO JKU3HbY», 00pa30BaHUE «BCET/a, BE3/IE U B JII000€ BpeMs».
VY oOyuaromuxcs pa3BUBAIOTCS HAaBBIKM COTPYAHMYECTBA, KOMMYHMKALIUHU, COLIMAIbLHON OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTHUECKU
MBICIIUTh, ONIEPATUBHO U KAUECTBEHHO pelIaTh MPOoOJIeMbl; BOCIIUTHIBAETCS LIEHHOCTHOE OTHOIIEHUE K MUDY;

IpoBeieHNE B 00111e00pa3oBarelbHbIX opranu3anusix Pecyonuku KpeiM equHbIX ypokoB B pamkax KaneHnnaps o0pazoBaTeabHBIX
COOBITHI, TPUYPOUEHHBIX K FOCYIapCTBEHHBIM U HAIlMOHAIBHBIM Mpa3aHukaM Poccuiickoit denepannu, naMsITHBIM AaTaM U COOBITUSAM
POCCHICKOI HCTOPUHU U KYJIBTYPBI, B TAKXKE MOCBSIIEHHBIX TaMATHBIM AaTtaM B uctopuu Pecryonuku Kpbim.



IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsnuecTBO 4acoB JlaTra nzyyenus
o Tema ypoka 7
II1AH ’(l)aRT miaH | ¢pakr
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPYKAKIIETr0 MUpa

1 ®wusuka — Hayka o npupoae. SABnenus npupoasl 1
2 dusuyeckue sBICHUS 1
3 dusuyeckue BETUYHHBI U UX U3MEPECHUE 1
4 Jlaboparopuass padora Nel.OmpenencHue IICHBI 1 1

JEJICHUS IIKaIbl K3MEPUTEIHLHOTO MpUodopa.
5 Metonel  HayyHoro  mosHaHus.  OnucaHue 1

(bu3HYECKUX SIBICHUHN C IOMOIIBIO MOJETEH

Jlaboparopnas pabota Ne2.l3mepenune o00BEMa
6 JKHIKOCTH M TBEPIOTO TEla. 1 1

OrnpeneneHre pa3MepoB MaJIbIX TEJ.
Pa3znea 2. IllepBoHayajibHble CBeIEHUS
Ctpoenue BemecTBa. OMbITHI, 10Ka3bIBAIOIINE

0 CTPOCHHUH BEIIECCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
11  O6o6menue no pasnaeny «llepBoHadanbHbIE 1
CBEJICHHSI O CTPOCHHH BEIIIECTBAY

MexaHn4ecKoe JBHKEHHUE. PaBHOMepHOC u

! JIMCKPETHOE CTPOCHUE BEIIECTBA .

8  JIBmxeHue JacTHIl BEIIecTBa 1
JlaboparopHas padota Ne 3. «Ornenka guamerpa

9  aroma MeTOoJIOM PSIOB (C UCTIOIL30BAHUEM 1 1
dororpaduii)»

10 ArperaTHbie COCTOSTHUS BEIIECTBA 1

Pa3nen 3. /IBu:xeHue u B3auMoaeiicTBHE TeJl

MPYXUHBI OT MPUJIOKEHHOMN CHUIIBI»

12 HEpaBHOMEPHOE JIBUKCHHE .
13  Ckopoctb. EnuHutp! ckopocTa 1
14  PacueT nyTH U BpEMEHH JBIKEHUS 1
15 MHueprus. Macca — Mepa HHEPTHOCTH TeJl 1
16 [TnotHOCTH BemecTBa. Pacyer maccol 1 00beMa 1
TeJa 10 €r0 IIOTHOCTH
17 Ha60paTopHa5{.pa60Ta Ne4 «Omnpenenenne 1 1
IUIOTHOCTH TBEPJOTO TENIay
18 | Pemenwne 3amau "IlmorHOCTH BemecTsa" 1
19 Cuna Kak XxapakTepUCTHKa B3aUMOACHCTBUS TE. 1
Cwita ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota Ne5 «M3ydyeHue
20 | 3aBUCHMOCTHU pacTsDKeHUs (Iedopmarium) 1 1

21 | SIBmenwue tarorenus. Cuia TKECTH 1

CBs13b MEX1y CUJION TSKECTH U Maccoil Tena. Bec
tena. Pemmenue 3agad mo reMme "Cuna tsoxkectn"”




Cuna TspKecTH Ha IpYruX IUIaHEeTax.

23 1
duznyeckue XapakKTepUCTUKHU TIAHET

24  U3mepenue cwi. JluHaMOMETp 1

25 Bec tena. HeBecomocTh 1

26 CrnosxeHue AByX CUJI, HAIIPABJICHHBIX M0 OJHON 1
psIMOM. PaBHOEHCTBYIOIIAS CUIT

27  Pemienue 3ana4 «PaBHOCHCTBYIOIIAS CHIT» 1

8 Cuna tpenus u e€ Buapl. TpeHue B Ipupose u 1
TEXHHUKE
JlaboparopHas pabota Ne6. «M3yueHue

g | 3ABHCHMOCTH CHJIBI TPEHHS CKOJBIKCHHS OT 1
CHWJIBI JABJICHUS U XapaKTepa CONMPHUKACAIOIINXCS
MTOBEPXHOCTEH»

Kontponbnas paborta Nel. «Mexanuueckoe

30  mgBmxkeHuey, «Macca, IIJIOTHOCThY, «Bec Tenay, 1
«['papuueckoe nzobpakenue cuny, «Cuiab»
Pemenue 3amnay no Temam: «Bec Tenay,

31 «['padpuueckoe m3o0pakenue cmn», «CUb», 1
«PaBHOJelicTBYIOmAs cum» Perienue 3agau Ha
ONPECIICHUE PABHOJACHCTBYIOIIEH CHJIBI

32  O6obmaronmii ypok 1o teme: «MexaHuka» 1

Pa3nen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

33 JaBnenue. CriocoObl yMEHbILIEHUS U 1
YBEJIMYEHHUS TaBICHUS

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a OT 1
00BbéMa, TeMIiepaTyphl

35 [Tepenaua naBneHust TBEPIBIMHU TEIIAMH, 1
XKUIKOCTSIMU U razaMu. 3akoH [lackans

36 I[aaneHHe B KUJIKOCTH U Ta3e, BRI3BAHHOE 1
JEHACTBUEM CUJIBI TSHKECTH

37 Pewmenue 3amgau no reme «J/laBnenue B 1
JKUJIKOCTH M Taze. 3akoH Ilackamsa»

38 Coobmarommumecs cocyapl. [ mapaBmnyeckuii 1
npecc

39  Manowmertpsl. [lopiiHeBoil )KUAKOCTHBIN Hacoc 1

40 ATmocdepa 3eMiIH U IPUYUHBL €€ 1
CYIIIECTBOBAHUS

41  Bec Bo3nyxa. ATMoc(hepHOe JTaBIeHuE 1

42 N3mepenue atmocdeproro gaBieHus. OnbIT 1
Toppuuennu

43 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT 1
BBICOTHI HaJl YPOBHEM MOPsI

44 Bapomertp-anepous. ATMocdepHoe qaBieHHe Ha 1
Pa3IMYHBIX BbICOTaX

45 | Pemenwue 3amad . "AtmochepHoe naBieHue" 1

16 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B 1

HUX T€J0. ApXUMeEN0Ba CUIIa




JlaboparopHas pabota Ne7. «Onpenenenue
47 | BBITAIKWBAIOIICH CUIIbI, TEHCTBYIOMEH Ha Teno, | 1 1
MOTPY)KEHHOE B JKUKOCTH)

Jlaboparopnas pabota Ne8. «MccnenoBanue
48 |3aBUCHMOCTH Beca Tela B BOJe 0T 00béMa 1 1
MOTPYKEHHOU B KHUIKOCTh YaCTH TEJIa»

49 | ITinaBanue Tei 1

JlaboparopHuas pabota Ne9 «IIpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHJIBI,

S0 JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT MACChI . 1
TeIay

51 KonTponbhas ga60Ta No2. «JlaBneHue TBEpAbIX 1 1
TEJ, KUJKOCTEH U Ta30B)»

52  O6oOmaronuii ypok o teme «JlaBiaenue» 1

Pemenue 3amau mo Temam: «I[lnaBanue cymos.
53  BosznyxomnaBanuey, «/laBneHue TBepabIX Tell, 1
JKUIKOCTEH U Ta30By

Pa3nes 5. PaGora m MOIIHOCTDH. JHeprus

54  Mexanuveckas pabora 1

55  Momnocts. Enuanns MommaocTH 1

56 [Ipocthie Mmexanu3Msbl. Peiuar. PaBHOBecue cui 1
Ha pbryare. Peryaru B TeXHUKE, OBITY U IPHPO/IC.

57 Ha6opavTopHa51 pabora Nel0. «MccnenoBanue 1 1
yCIIOBUI paBHOBECHS pbIUaray

58 Pemenne 3aau mo Teme «YclOBUSI paBHOBECHS 1
phIyara»

59 Koaddurment nosnesnoro necTpus 1
MeXaHH3Ma.

60 Ha6opaToPHa51 pabora Nel 1. «M3mepenune KI1J] 1 1
HAKJIOHHOM TJIOCKOCTH»

61  Pemenue 3agau "Pabora, momuocts, KIT/] 1

62 Mexannueckas sHeprusi. Kunernueckas u 1
MTOTCHIIMATIbHAS SHEPTHS

63  3aKkoH cOXpaHEHUS MEXaHHMUYECKOW YHEPTUU 1

64 JlaGopaTtopHnas pabota Nel v2 «M3ydenne 3akoHa 1 1
COXPAaHEHUS MEXaHUUYECKON SHEPTUN».

65 KonTponbhas padota Ne3.«PaboTta 1 MOITHOCTb. 1 1
OHeprus»

66 }'IOBTopeHI/Ie PaGora ¢ TekcTamu 1o Teme 1

Mexaunueckoe aBmxenue"
67 {IOBTopeHHe. 'I‘)a60Ta C TeKCTAMH IO TeMe 1
JlaBnenue TBEPABIX TEJ, KUIKOCTEN U ra3oB"
68 [ToBTropenue. Pabora ¢ TekcTamu o Teme 1

"Pabora. MontaocTs. DHeprus"

KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12




8 KIIACC

KoauuyecTBO 4acoB

Jara nzyyenus

No Tema ypoka 8
IIaH IcpaKT IIaH ‘ paxr
Pa3gen 1. TensioBble sIBJICHUS

OcCHOBHBIE HIOJIOKECHMS MOJIEKYJISIPHO-

1 kwuHeTMueckol TeOopuM M HMX  ONBITHBIE 1
HOJTBEPAKICHUS

2 Macca u pa3Mep aTOMOB M MOJICKYJI 1

3 Monenu IBépz[oro, KHUJIKOTO M Ta3000pa3HOro 1
COCTOSIHUH BEILIECTBA
OOBbsicHeHHE CBOMCTB TBEPIOrO, >KUIKOTO U

4 ra3006pa3130r0 COCTOSIHMI BellecTBa Ha OCHOBE 4
HOJIOKEHUN MOJIEKYISIPHO-KMHETUYECKOM
TEOPHUH

5 Kpucrammmueckue u aMopQHbIe Tena 1

6 CMaunBaHue U KamUISIpHOCTh. [loBepXHOCTHOE 1
HaTsDKEHHE

7 TermoBoe pacIIUPEHUE U CIKATHE 1

8 Temneparypa. CBsi3b TEMIIEpPATYPBI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKCHHUS YaCTHI

9 BHYTpeHHﬂjI sHeprus. CriocoObl N3MEHEHUS 1
BHYTPEHHEH dHEPruu

10 Bwuas! Temionepeaadn 1

11 KoandecTBO TENIOTHL. Y AeabHAs TEMIOEMKOCTD 1

12 YpaBHeHue TerioBoro 6ananca. TermmooomeH u 1
TEIIOBOE paBHOBECHE
JlaGopatopHas pabota Nel. "HccnenoBanue

13 sBneHMA TETI0OOMEHA MPH CMEIINBAHUT 1 1
XOJIOOHOU U ropsue BoAbI"

14 Ha6opaT9pHa51 pabota Ne2. "Omnpenenenue 1 1
yIIeTIbHOU TEIIOEMKOCTH BEILECTBA
JlaGopatopHnas paboraNe3."Onpenenenue Koiu-

15 wuecTBa TEMJIOTHI, MOJYYEHHOTO BOJIOM mpu Temo- 1 1
oOMeHeC HarpeThiM METAJUIMYECKUM LIMIHHIPOM.
Pacuer xonmuuecTBa TEIIOTH, HEOOXOJUMOTO

16 s HarpeBaHUs Tea U BHIIEISIEMOTO UM TPH 1
OXJIAXKICHUH

17 Dmueprus tormBa. Y aenbHas TEIIOTa CrOpaHUs 1

18 [InaBneHue u oTBEpEBaHNE KPUCTATTMUECKUX 1
TeJl. Y IesibHas TEII0Ta IIaBICHUS

19 Ha6opaT£)pHaﬂ pabota Ne4. "Onpez[e?eHne 1 1
YIEIbHOM TEIUIOTHI MJIaBJICHUS JIb/1a

20 TlapooOpa3oBanue u KoHAeHcalus. Mcmapenue 1
Kunienue. Y nenbHas Temaora mapooOpa3oBaHuUs

21 w KoHJeHcau. 3aBUCUMOCTh TEMIIEPATYPHI 1

KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS




Bnaxxnocts Bo3nyxa. Pelenue 3ama4 Ha

22 1
oTpesieNieHUe BIAKHOCTH BO3TyXa.

23 JlaGopaTopHas padota Ne5. "Onpenenenue 1
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXxa"

24 [MpunHnmne paboTh! TEIOBHIX ABUraTeneii.[lapo- 1
Bas TypOuHa. [IBUrareiab BHyTPEHHETO CropaHus

o5 KIIJI renmoBoro auraress. TenaoBeie 1
JIBUTATENH U 3aIIATA OKPYXKAOUIEH CPEIbI

2% 3aKOH COXpaHECHHUsI U MIPEBPALICHUS SHEPTUH B 1
TEIUIOBBIX ITpolieccax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

27 "TemunoBsle siBJICHUs. VI3MEHEHUE arperaTHbIX 1
COCTOSIHM BenrecTBa"

8 Kontponbhas padota Ne2."TemnoBsie ssBIEHUS. 1 1
W3meHeHue arperaTHbIX COCTOSIHUM BeliecTna”

Pa3znea 2. DiiekTpuyecKue 1 MArHUTHbBIE SIBJIEHUS

29 DnekTpu3anus Tein. J[Ba poja dJIeKTpHUUECKUX 1
3aps0B

30 3akoH COXpaHCHHS IIEKTPUUICCKOTO 3apsia 1

31 B3anmoneiicTBre 3apsKeHHBIX TeIl. 3aKOH 1
Kynona
DnekTpuueckoe noje. HampsskeHHOCTD

32 puexTpudeckoro mnoust. [IpuHmmn cyneprno3unun 1
PIEKTPUUYECKUX TOJIeH

33 Hocurenu snekTpruueckux 3apsioB. 1
DneMeHTapHbIi 3apsia. CTpoeHune aroma

34 [TpoBOIHUKY U TUINIEKTPUKH. 3aKOH 1
COXpaHEHHUs FJCKTPUUECKOTO 3apsijia

35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB 1
DIIEKTPUICCKUX 3aPsIOB

36 DNEKTPUUECKHU TOK, YCIOBHUS €ro CyIeCTBOBA- 1
HUs. VICTOYHHKY 3JIEKTPHYECKOTO TOKA

37 JleWcTBHS AIEKTPUYECKOTO TOKA 1

38 DNEKTPUYECKHIA TOK B METAJUIAX, )KUJKOCTSIX U 1
razax

39 DnexTpuueckas 1enb U €€ COCTaBHbBIE YaCTH 1

40 Cuua TOKa U HaNpsDKEHUE 1
JlaGopatopHast pabora Ne6. CO0pka 1 mpoBepka

41 paboThI AIEKTPUIECKON I[EMU MTOCTOSTHHOTO 1
Toka. Mi3mepeHnue u peryampoBaHue CHIIbl TOKa"

42 JlaGopaTtopHnast pabota Ne7. "U3mepenne u 1

eryJupoBaHue HaNpsHKeHUs "

43 CornpoTHBiIeHUE NPOBOAHUKA. Y ACIBHOE 1
COINPOTHBIICHUE BEIIECTBA

44 3aBUCHUMOCTD CUJIBI TOKA OT HANPSIKEHUSI. 3aKOH 1
OmMa 1t yyacTka Lenu

45 Jlaboparopuas pabota Ne8. "MccnenoBanue 1

3aBUCUMOCTH CHUJIbI TOKA, UAYIICTO YCPE3




PE3UCTOP, OT COMPOTHBIICHUS PE3NUCTOPA U
HanpspKEeHUs Ha pesucrope”

46

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

47

Jlaboparopuas pabota Ne9. "I[IpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUH MTPU MOCIIeI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

48

Jlaboparopuas pabota Ne 10. "IIpoBepka
MpaBuJIa JJIsl CUJIBI TOKA MIPH MapalIeIbHOM
COEJIMHEHUU PE3UCTOPOB"

49

50

PabGoTa 1 MOIIIHOCTB AJEKTPUUECKOTO TOKA.

3akoH [[>xoyns-Jlenma

JlaboparopHnas pabota Nel 1. "Onpenenenue
a0O0THI U MOIIIHOCTH AJIEKTPUUECKOTO TOKa"

51

52

53

54

JlabopaTtopnast pabora Nel2. «Onpenenenue
KIII narpeBaresns».

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsKEHHBIE Tella U
MX B3auMOoJelcTBUA. [I0CTOSIHHBIN AeKTpu-
YeCKUu TOK"

KonTponbHas pabota mo Teme "DieKkTpuueckue
3aps/pl. 3apsHKEHHbIE Tella M UX B3aUMOJAEHUCT-
Bus. ITocTosiHHBIN AeKTpudYecKuil TOK"

Pemienue 3aga4 Ha MMPUMCHCHHUC 3aKOHA Owma JJIA
A3JJMYHOI'0 COCAMHCHUS TPOBOJAHNKOB

55

DNEeKTpUUECKUe e U OTpeOuTenn
HIIeKTpUUYecKor 3Hepruu B 0bITy. KopoTkoe
3aMbIKaHHUE.

56

S7

58

59

60

61

ITocTostHHBIE MAar"uThl, UuX B3aUMOOCHCTBHE

MarauTHoe 11o1e. MarHuTHOE T10JIe 3€EMITH M €T0
3HAUYCHHUE I )KU3HU Ha 3eMIIe

OmnpIT SpCTCI[a. MarHuTHoe I10J1e OJICKTpHU-
YeCKOTro Toka MarHuTHOE I10JIe KaTyliKH C
TOKOM

[IpumeHeHHe HIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopnast pabota Nel3. "U3ydyenue neict-
BUSI MATHUTHOT'O TIOJISl HA MPOBOJTHUK C TOKOM"
DNEKTPOBUTATEh TTOCTOSTHHOTO TOKA.
Vcnonp30BaHue 2JIEKTPOIBUTATEIICH B
TEXHUUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.
OmnwiTel Dapases. 3aKOH AIMEKTPOMArHUTHOM
uHaykiuu. [Ipasuno Jlenua.

62

JlaGopaTtopnas pabora Nel3. HcciaenoBanue
ABJICHUSA 3HeKTpOMaFHHTHOﬁ UHAYKIOWH:
WCCIIC/IOBAaHNE U3MEHCHHI 3HAYCHUS U
HaIlpaBJICHUA WHAYKIIMOHHOT'O TOKA.

63

Dnektporereparop. CrocoObl MoTydeHUs
AIEKTPUUECKON SHEPrUU. DNEKTPOCTAHIIMH HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH




[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME

64 " 1
DJIEKTPUUECKUE U MAaTHUTHBIE SIBJICHUS
65 KonTponbHas pa60T2'1' 1o TeMe "DIIeKTpUUYECKue u 1
MarHuTHBIC SIBJICHUS
66 'I')€3epBHBII7I ypok. PaboTa ¢ Tekcramu 1o reme 1
Tennosslie sABIeHUS"
67 'f"e3epBHbH71 YPOK. Pabota c TEKCTaMH [0 TeMe 1
[TocTOsIHHBIN 37€KTpUUECKU TOK"
68 'I')€3epBHBII7I ypok. PaboTa ¢ Tekcramu 1o reme 1
MarHuTHsl€e siBlIeHUS"
KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14




9 KJIACC

KoJsnuyecTBO 4acoB Jara nzyyenus
No Tema ypoka 9
IJIaH ‘(l)aKT mwian | ¢akr
Pa3gen 1. Mexannueckue siBJICHHUS
1 Mexanudeckoe JBr>XeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIHLHOCTh 1
MEXaHUYECKOTO JBHIKECHUS
3 PaBHOMepHOE NMPSAMOJUHEHHOE IBIKCHUE 1
4 HepaBHoMepHOe npssMoIuHEHHOE IBUXKE- 1
Hue. CpeqHss 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEeitHOE PaBHOYCKOPEHHOE 1
JIB>KEHUE. Y CKOpEHUE
6 CKopoCTh IPSIMOJIMHEMHOTO PAaBHOYCKO- 1
penHoro aBwxkeHus. ['paduk ckopoctu
JlaGopaTtopHas pabota Nel. "Onpenenenue
7 yCKOpeHHMs Tejia IPU PAaBHOYCKOPEHHOM 1 1
JIBMDKECHUH 110 HAKJIOHHOM IJIOCKOCTH"
8 CsobOopguoe nageuune ten. OneiTel Iannnes 1
PaBHOMEpHOE BH)KEHUE IO OKPYKHOCTH.
9 Ilepuwon u yactota oOpamieHus. JluneitHasm 1
yIJ0Basi CKOPOCTH
10 IleHTpOCTPEMUTEILHOE YCKOPECHUE 1
11 [Ilepssrit 3akoH HetoToHa. Bektop cuiibl 1
12 Bropoii 3akon HeroToHa. 1
PaBHOnelicTBYIOIIAs cHita
13 Tperuii 3akoH HetoTona. Cynepno3unus cuin = 1
14 Pemenne 3a1a4y Ha MpUMEHEHHE 3aKOHOB 1
Hrrotona
15 Cuna ynpyroctu. 3akoH ['yka 1
16 |Pemenue 3ama4 no reme «Cuna ynpyroctu» | 1
17 Cuna tpenus 1
18 Pemenue 3amau mo teme «Cuia TpeHUS» 1
19 JIaGopartopnas pabota Ne 2. «Onpenenenue 1 1
YKECTKOCTH TIPY>KHUHBD
20 JlabopaTtopHas pabotalNe 3. "Omnpenenenue 1 1
Kod(hduUIlMeHTa TPEHUS CKOJIBXKEHUS"
21 Pemenne 3agau mo Teme "3axkonsl HeioToHA. 1
Cuna ynpyroctu. Cuina Tpenust”
29 Cuia TSXKEeCTH U 3aKOH BCEMHUPHOTO TATO- 1
TEeHHsI. Y CKOpEHHE CBOOOTHOTO TaIeHHUS
Ypok-koupepenius "JIBuKeHUE TSI BOKPYT
23 rpaButanmoHHoro neHTpa (ComHevHas 1 1
cucrema). ["amakTuxun"
o4 Pemrenue 3agad mo reme "Cnnf TSOKECTU U 1
3aKOH BCEMUPHOTO TATOTEHUS




[epBast kocMuYecKast CKOPOCTb.

25 1
HesecoMocTb 1 neperpysku
PaBHOBecue marepuanbHONH TOUKH. AOCOTIOT-
26 Ho TBEpHOE Teno. PaBHoBecue TBEpAOTO Tema 1
C 3aKpEIUIEHHON OCBIO BpalCHUS
27 MowmeHTt cuibl. LleHTp TspKecTH 1
28 Pemrenue 3agaud mo reMe "MOMEHT CHIIEL. 1
Lentp TsixecTn"
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEMe
29 "MexaHHUYECKOE ABIKECHUE. 1
BzaumopneiictBue ten"
30 KonTponbhas padota no teme "Mexanuye- 1 1
CKoe OBmkeHue. Bzaumoneiictsue ten"
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 coxpaHEeHHS UMITYJIbCa. YTIPYTOe U 1
HEYINPYroe B3auMOJICHCTBUE
32 Pemienue ?'aﬂaq 1o TeMe "3aKOH COXpaHECHUS 1
HMITYJIbCa
33 Ypok-koHbepeHIus "})CaKTI/IBHOG JABIKEHHE 4 1
B IIPUPOJIC U TEXHHUKE
34 Mexannueckas paboTa 1 MOIIIHOCTh 1
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U 1
CHWJIBI TPEHUS
JlaboparopHas padota Ne 4. «Omnpenenenue
36 paboOTHI CHIIBI TPEHUS TIPU paBHOMCPHOM 1 1
JBUKEHHUH TeJa MO0 TOPU30HTATBHON
MTOBEPXHOCTH»
37 Cas13b HEepruu 1 padoTsl. [loTeHanpHas 1
SHEPTUst
38 KHHeTI/IquKaf{ sHeprus. Teopema o 1
KUHETHYECKON SHEPT U
39 3akoH coXpaHEHHs YJHEPTUH B MEXaHUKE 1
40 JlaGopatopHnas padorta Ne 5. «3yuenue 1 1
3aKOHA COXPaHEHUS YHEPTUN»
Pa3nen 2. Mexanndeckue KoJ1e0aHUs M BOJIHBI
a1 KonedarensHOE IBUKEHNUE U €TO 1
XapaKTePUCTUKHU
42 3aryxaromue KoneOaHus. BeiHyX1eHHBIC 1
Konebanus. Pe3onanc
43 MareMaTHUECKUI U IPYKUHHBIA MassTHUKA 1
VYpok-uccienoBanue «3aBUCUMOCTh
44 mepuona KojaeOaHUM OT KECTKOCTH 1 1
MIPYKUHBI U MAcCHI Tpy3a»
45 [IpeBparnienue sHeprun Npu MEXaHUUECKUX 1
KOJICOaHMSX
JlabopaTtopHas padota Ne 6. «Onpenenenue
46 gacToThI U IepuoJa KoJeOaHHH 1 1

IIPY>XUHHOI'O MasiTHUKA»




Jlaboparopuas padota Ne 7. «IIpoBepka

47 HEe3aBUCUMOCTH MepHo/a KoiebaHuii rpysa 1 1
Ha HUTH OT MAacChI Ipy3a»
Mexanuueckue BojaHbl. CBOMCTBA
48 wmexanuwdeckux BOJH. [IpomoibpHbIC 1 1
MOTICPEYHBIE BOJHBI
49 Ypok-koHpepenus "MexaHUYeCKHEe BOJI- 1 1
HbI B TBEpAOM Tene.CelicMuueckue BOJIHbI"
50 3Byk. Pacnpoctpanenue u oTpaxkeHue 3ByKa 1
51 Ypok-uccnenosanue "HabmroneHue . 1 1
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYCTUUYECKHUI pe30HAHC
53 Ypok-koHpepeHus "YabpTpa3ByK u 1 1
nHPa3BYK B IPUPOJE U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
54 "3akoHbI cOXpaHEeHHUs. MexaHn4ecKue 1
KoJieOaHusl U BOJIHBI"
KontponbHas padoTa mo teme "3akoHbI
55 coxpaneHus. MexaHndeckue KoiaeOaHus 1 1 1
BOJIHBI"
Pa3nen 3. DjieKTpOMAarHuTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
56 DNeKTpPOMarHuTHOE TOJIe. 1
DNEeKTPOMarHUTHHIE BOJHBI
57 CBoiicTBa ANEKTPOMArHUTHBIX BOJH 1
VYpoxk-koHpepennus "llkana anekrpo-
58 MarHuTHBIX BOJH. Mcnonb30BaHue 3JIEKTPO- 1 1
MarHUTHBIX BOJIH JJISI COTOBOM CBSI3H"
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 3IEKTPOMArHUTHBIX BOJH C TIOMOIIBIO 1 1
MOOMIBHOTO TenedoHa"
60 Pemrenue 3amau Ha OTpeeIIeHHE HaCTOTEI 1
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
Pa3znen 4. CBeToBbI€ IBJICHHS.
61 DNeKTpOMarHuTHas MPUPOJIa CBETA. 1
CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA
62 Hcrounuku cBera. [IpsMonuHeitHoe pacipo- 1
ctpanenue csera.3arMenust Comnia u JIyHsl
3aKoH oTpakeHHs cBeTa. 3epkana. Pemenue
63 3amad Ha MpUMEHEHHUE 3aKOHA OTPAKEHUS 1
cBeTa
64 [Ipenomnenue cBeTa.3akoOH MPEITOMIICHUS 1
cBeTa
ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Vcnonp30BaHKME MOJTHOTO BHYTPEHHETO 1
OTpPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopatopnas pabora Ne 8. "HccnenoBanue
66 3aBUCMMOCTM yIjIa IIPEIOMIIEHHS CBETOBOrO ayya 1 1

OT yIJIa MaJeHNs Ha TpaHuLe "BO3TyX-CTEKI0"




Ypok-koHpepenmus "Micnons3oBaHue Mo-

67 HOro BHYTPEHHETO OTPa’KCHHUsI: CBETOBO/IBI, 1 1
ONTUKOBOJIOKOHHASI CBSI3b"
68 JIua3el. OnTHYECKAas CUia JTUH3BI 1
69 Iloctpoenue u300pakeHUi B TMH3AX 1
Jlaboparopnas padota Ne 9. "Onpenencaue
70 poKyCHOrO pacCTOSTHUSA U ONTHYECKOUN CHIIBI 1 1
coOuparomien THH3bI"
71 Ypoxk-konpepenuus "OnTruueckue 1 ‘ 1
JINH30BBIC TIPUOOPHI"
72 T'nma3 Kak onTUYecKas CUCTeMa. 3peHHe 1
73 ypOK-KOH(bepeHIlI/{'ﬂ "JledexTnl 3penus. Kak 1 ‘ 1
COXPAaHUTD 3pEHUE
Pasnoxxenue 6enoro csera B crieKTp. OMBITHI
74 Hpiorona. CnoxxeHHe CTIEKTPAIbHBIX 1
uBeToB. Jucnepcus ceera
Jlaboparopuas padota Ne 10. "OnbITsI 110
75 DAsIOKCHHUIO 0eIoro cBeTa B CIEKTP U 1 1
BOCHPUATHUIO LIBETA IPEIMETOB MPH UX
HaOJII0ICHNH Yepe3 [BETOBbIe (GUIbTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 cBeta: nucnepcus, MHTephepeHIns U 1 1
audpaxus’”
Paspnen 5. KBanTOBBIC SIBJICHUSA
77 OmnbiTel Pe3epdopa u uranetapHast MOJENb 1
aToMa
78 [Ilocrymarel bopa. Moxens atoma bopa 1
79 HcnyckaHue 1 TIOTJIONMEHHE CBETa AaTOMOM. 1
KBanTsl. JInHe4aTbie crieKTpsl
80 Ypox-npaKT'I:IKyM "HabnroieHre CreKTpoB 1 1
WCITyCKaHUS
81 PamnoakTHBHOCTH U €€ BHJIBI 1
82 Crpoenue atomHOro sipa. Hykinonnas 1
MOJIETh
83 PammoaxTuBHBIE TpeBpameHust. F30Toms 1
84 Pemenue 3a11a:1 o teme: "PagnoakTUBHELIE 1
MIPEeBpAIICHUS
85 [Ilepuon monypacmana 1
86 VYpoxk-koHpepenuus "PagroakTHBHBIE . 1 1
W3ITydeHUs B IPUPOJIC, METUITUHE, TEXHUKE
87 S nepHble peakiy. 3aKOHBI COXPAHECHUS 1
3apsiI0BOTO U MacCOBOT'O YMCE
88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MaccChl 1
U DHEpPrUH
89 Pemenue 3agau no Teme "Anepusie peakuu 1
90 Peakuuu cuHTe3a M IeTCHUS SIIEP. 1
Hctounuku sHeprun CosiHIa U 3BE3]T
91 Vpoxk-koHpepenuus "SAnepHas sHEpreTHKA. 1 1




JlercTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
JKHBBIE OPraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

"DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
sIBJICHUS"

93

KonrponsHas pabora o reme "DiexTpo-
MarHuTHOE 1oJjie. DJIEKTPOMArHUTHHIC
BoJiabl. KBauToBeIe gBieHud"

Pazgen 6. IToBTOpHUTEIbHO-00001AI0 1M MOAYJIb

94

95

[ToBTOpenue, o606menue. Jlaboparopusie
pabotsl 1o Kypcy "B3aumoneiicteue ten"
[ToBTrOopenue, o6o0menue. Pemenne

pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 10 TEME
"TemnoBsie nporecch”

1

1

96

[ToBTrOopenue, o6o0menue. Pemenne
pacUeTHBIX U KAYECTBEHHBIX 33/1a4 10 TEMe
"KII/] TerumoBeIx gBUTaTenei”

97

[ToBTrOopenue, o6o0menue. Pemenne
pacyeTHBIX U KaYECTBEHHBIX 3a/]a4 110 TEME
"KIIJ] anekrpoycTaHoBOK"

98

99
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10

(

1

[ToBTOpenue, 0600menue. Jlaboparopusie
paboTsl o kypcy "CBeToBbIe sIBIEHUS "
[ToBTOpenue, o6o6menue. Pabota ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTOpenue, o6o6menue. Pabota ¢
tekctamu 1o TeMe "Konebanus v BoiHbI"

IToBTropenue, o6o0menue. Pabora ¢
TekcTamu 110 TeMe "CBEeTOBBIC SIBJICHUS"

10

P

[ToBTOpenue, 06o6menue. Padora ¢
TekcTamu 1o Teme "KBaHTOBas U siaepHas

“ pusmka"

KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

10




Kpurepun oueHuBanusi yueOHbIX T0CTHKEHUI 00yyaromuxcs no gpusuke
YCTAaHABJIMBAKOT COOTBCTCTBUC HMHAWBUAYAJIbHBIX O6p330BaTCJILHLIX I[OCTI/DKGHI/II;'I

00y4Jaromuxcs IIAaHUPYEMbIM Pe3yJIbTaTaM OCBOCHHUS 00pa30BaTEeIbHOM MIPOTrPaMMBbl,
tpeboBanusM @I'OC HavaIbHOrO M OCHOBHOTO OOIIEro 00pa3oBaHMs, KOTOPbIE
IPOIHKCHIBAIOTCS B pab0YMX Y4E€OHBIX MPOrpaMMax.

[Tpu onpeneneHny ypoBHS YIEOHBIX JOCTHKCHHM 10 (PU3UKE OIICHUBACTCS:
- BJIaJICHUE TEOPETUYECKUMHU 3HAHUSIMU;

YMCHHUC HCIIOJIB30BaThb TCOPCTUUCCKUE 3HAHUA MOpd PCHICHHM 3ada4 WK

yIpakKHEHUH pa3IMYHOTO TUMNA (PACUYETHBIX, OSKCIEPUMEHTAIbHBIX, KA4YCeCTBCHHBIX,
KOMOMHHUPOBAHHBIX U JIP.);

- BIAACHUC MMPAKTUYICCKUMHU YMCHUAMUA W HaBbIKaMU IIPH BBIIIOJIHEHU A J'Ia60paTOpHI)IX

pabot, HaOMrOIeHUH U U3NYECKOTO MPAKTHKYMA.

OTMeTKka

Kputepun onieHUBaHNS YCTHBIX OTBETOB 00y4alOIIUXCS

5 (OTJIMYHO) CTABUTCS, €CJIU 00YHAIOIIMIACS:

- NOHMMAeT (U3UYECKYI0 CYHIHOCTh pacCMaTpUBAEMbIX SIBICHHH U
3aKOHOMEPHOCTEH;

- YMEEeT MOJTBEPXkIaTh 3aKOHBI U TEOPHHM KOHKPETHBIMU MPHUMEPaMHU U
IIPUMEHUTDh UX B HOBOM CUTYAIlMH U IPU BBIOJHEHUU MPAKTUUECKUX 3aJaHU;

- JaeT TOYHOE ONpEeAE]IeHHE M HCTOJIKOBAHWE OCHOBHBIX TIOHSATHH,
3aKOHOB, TEOpUM, a TaK)K€ IPABWIbHOE ONpPEIEICHUE (PU3NYECKUX BEJIUYUH, HX
€IMHUI] U CLIOCOOOB U3MEPEHUS;

- TEXHUYECKM TI'PAaMOTHO BBINOJIHSAET (PU3MUECKUE OIBIThI, YEPTEXKH,
CXeMBbl, TpadUKH, COIYTCTBYIOIIME OTBETY, IPABHIBHO 3amuchiBaeT (HOpPMYIIHI,
M0JIb3YSICh IPUHATON CUCTEMOM YCIOBHBIX 0003HAYEHUH;

- IIPU OTBETE HE IOBTOPSET JOCIOBHO TEKCT y4eOHHUKA, a yMeeT 0TOOpaTh
IJIaBHOE, OOHApPYKUBAET CAMOCTOSTEIBHOCTh M apryMEHTUPOBAHHOCTH CYKICHHH,
yMeeT YCTaHOBHUTBH CBSI3b MEXIY M3y4aeMbIM M PaHEe H3YYEHHBIM MaTEpUAIOM IO
Kypcy (DM3HKH, a TakKe C MaTepUaJIOM, YCBOSHHBIM MPH W3YYEHUH IPYTUX CMEXKHBIX
MPEIMETOB;

- yMeeT TOAKPENUTb OTBET HECIOXHBIMH  JE€MOHCTPAllMOHHBIMHU
OTIBITaMU;

- yMeeT JieNaTh aHaiu3, 0000IIeHUS U COOCTBEHHBIE BBIBOJIBI IO TAHHOMY
BOIIPOCY;

- yMEeT CaMOCTOSITeIbHO M palMOHAIbHO paldoTaTh C Y4EOHHKOM,
JONIOJTHUTEIBHOM JIUTEpaTypoil U CipaBOYHHKAMH.

4 (X0po1110) CTABUTCS, €CJIH 00y4AIOIIUICS:

- MPOSIBIISIET 3HAHWS W TOHWMAaHHE OCHOBHBIX TMOJOXEHHH (3aKOHOB,
NOHATHUH, hopMyI, TeOpHii);

- MOSICHAET  SIBJICHUS, CAMOCTOSITEIbHO HCHpAaBIsieT  JOIMYIIEHHbIE
HETOYHOCTH;

- JaeT OTBET 0€3 UCTIOIh30BaHUsI COOCTBEHHOTO TJIaHa, HOBBIX IPUMEPOB;

- HE MOXXET IIPUMEHSTh 3HAHWsI B HOBOW CHTYaIlUH;

- HE UCIIOJIb3YET CBSI3€H ¢ paHee U3YyYeHHBIM MaTepUAIOM U MaTEpUaloM,
YCBOEHHBIM TPH U3YYCHUH JIPYTUX MPEIMETOB;

- JOMYCTHJI OJTHY OIMMOKY WM He Oojiee IBYX HEIOYETOB M MOXKET MX
HCIPABUTh CAMOCTOSITEIBHO MM ¢ HEOOJIBIION MOMOIIBIO YUUTEIS.

3 (Y10BJIETBOPHUTEJIbHO) CTABUTCS, €CJIH O0YUAKO LM CS:




— oOHapyXHBaeT OTAeNbHbIC MpPOOENTbl B YCBOCHHH BOIIPOCOB Kypca
(bu3MKY, HEe TPENATCTBYIONINE JalbHEUIIIEMY YCBOCHHUIO IPOTPAMMHOI0 MaTepuraa;

- WCIBITBIBACT 3aTPYIHEHUS B MPUMEHEHUU 3HAHUN, HEOOXOAMMBIX IS
pelIeHus 3a/1a4 pa3IUYHbIX TUIIOB;

- HE OOBSCHSECT KOHKPETHbIC (M3MUECKUE SIBJICHUS HAa OCHOBE TEOPHM U
3aKOHOB;

- HE TPHUBOJUT KOHKPETHBIX MPUMEPOB IMPAKTUYECKOTO MPUMEHEHHS
TEOpUH;

- BOCIPOU3BOJUT COJEpKAaHUE TEKCTa YYeOHHKA, HO HEIOCTaTOYHO
MMOHMMAET OT/ICTbHBIC TIOJIOKEHUS, HMEIOIINE BAXKHOE 3HAYCHHE B 9TOM TEKCTE;

- HEJ0CTATOYHO MOHUMAET OT/ICIbHBIC TIOJIOKEHUS TIPU BOCTIPOU3BEICHUN
TEeKCTa Y4eOHUKa;

- OTBEUYACT HETOJHO Ha BOMPOCHI YUYHUTENs, JOMycKas OJHY-IBE IpyOble
OIMOKHU.

2 (Hey/10BJIETBOPUTEJIbHO) CTABUTCS, €CJIM 00y4aI0IIMiiCs:

- HE 3HAaeT M HE IIOHMMAaeT 3HAYMUTEIbHYIO WJIM OCHOBHYIO 4YacTb
IIPOrpaMMHOI0 MaTepuasia B peieiax MOCTaBICHHBIX BOIPOCOB;

- uMmeer cy1abo chopMyIHPOBAHHBIEC U HEMOJIHBIC 3HAHUS;

- HE yMeeT IPUMEHSTh 3HaHUSI K OOBSICHEHUIO M PELICHUIO KOHKPETHBIX
BOIIPOCOB M 33]a4 110 00pasiy;

- HE MOJKET IPUBECTHU OIBITHI, OATBEPKIAIOIINE BOIIPOCH KOHKPETHOTO
M3YyYEHHOI'0 MaTepuaa;

- C IOMOILBIO YYUTENs OTBEYAaeT Ha BOMNPOCHI, TPEOyIOIINEe OTBETA «1a»
WIN «HET»

- IIpU OTBETE JOIycKaeT OoJsiee IBYX IpyObIX OIIMOOK, KOTOPbIE HE MOKET
WCIPABUTH JJAXKE MIPU MOMOIIY YUUTEIS.

1 (Hey10B/1€TBOPUTEIBHO) CTABUTCS, €CJIM 00y4aKOLIUICH:

1 l — HC MOXCT OTBCTUTH HHU Ha OAWH M3 MOCTABJICHHBIX BOITPOCOB.

KpnTepm[ OLCHUBAHUSA CAMOCTOATEC/IIbHBLIX 1 KOHTPOJbHBIX paﬁoT
OCHOBHBIM KpUTCPpUEM OLICHUBAHUS y"le6HBIX JOCTHKEHHI o6yqafoumxc51 ABIIACTCA

YMCHUEC pC€IIaTh 3aaa4u, CJIOKHOCTb KOTOPBIX ONPEACTIACTCA:

1) KOJIMYCCTBOM IIPABHUJIbHBIX, ITIOCIICIOBATCIIbHBIX, JIOTUYCCKUX IIAaroB U onepaunﬁ,

OCYILIECTBIsIEMBIX OOyuaromumcs. TakuMH 1araMy MO>KHO CUUTaTh YMEHUE:

- VSICHUTB YCIIOBHE 3a]1a4H;

- 3armmcarhb ero B KpaTKOM BHUJIC;

- ClleNaTh CXeMy WM PUCYHOK (110 HEOOXOJJMMOCTH);

- OTIpeJIeNINTh, KAKUX JaHHBIX HE XBaTaeT B YCIOBUU 33/1a4M, U HAUTH UX B

TabJIMLaX UM CIPAaBOYHUKAX;

- BBIPA3UTh Bce HEOOXOIMMBIE IS pellleHusl BeuurHbl B eqununax CH;
- COCTaBUThH (B MPOCTHIX CIy4yasiX BbIOPaTh) GopMyITy JUIsl HAXOXKICHHUS

HCKOMOM BCJINYHHBI,

- BBINOJIHUTh MaTEMaTUYEeCKHE JCHCTBUS U OTepallu;

- BBIUUCIIUTH 3HAYCHHSI HEM3BECTHBIX BEJIINUMH;

- aHAJIM3UPOBATh U CTPOUTH IPaUKH;

- 10JIb30BAThCSA METOJIOM pa3MepHOCTEN AJIsi MPOBEPKU MPABUIILHOCTH PEILICHUS

3a71a4u;

— OLICHUTh MOJIYYEHHBIN PE3YJIbTAT U €0 PEaTbHOCTD;
2) panmoHAIBHOCTH BBIOPAHHOTO CTIOCO0a PeIIeHNS;



3) Tuna 3aauu (KOMOMHUPOBAHHAS ), TUTIOBAS (10 AIITOPUTMY).

OrMmer

Ka KpnTeplm OLCHUBAHUA CAMOCTOATEC/IbHBIX U KOHTPOJIbHBIX paﬁoT

5 (OTJIMYHO) CTABUTCS, €CJIM 00yYarouIuiics:

CaMOCTOATCIIbHO pemact KOM6I/IHI/IpOBaHHBIe THIIOBBIC 3aJa4uun
CTAHJAPTHBIM WJIK OPUTMHAJIbHBIM CHOCO6OM, pemiacT HCCTAHAAPTHLBIC 3aJ]a4H.

4 (XOpo1110) CTABUTCS, €CJIM 00y4AIOIIHIiCS:

CaMOCTOSITENILHO DEIIACT TUIIOBBIC 33/1a4M M BBIIOJIHSCT YINPaKHEHUS
10 OJHOH TeMe, MOXeT 000CHOBaTh M30paHHbIN criocol pemeHus. B pemenun
3aJa4u JIOMYIIEeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK, MOJYYEeH BEPHBIN
OTBET.

3 (Y10BJIETBOPHUTEJIbHO) CTABUTCS, €CJIH O0YUAKO M CS:

pelaer THUIOBBIE MPOCTHIE 3amayn (1o o0pasiy), OOHapyXHUBaeT
CIIOCOOHOCTh 00OCHOBATh HEKOTOPBIC JIOTHYECKUE [IATH C TIOMOIIBIO yIHUTEIIS.
B mormueckux pacCyxKaCHusax HET OHII/I6OK, HO JomIymieHa CyHICCTBCHHAasd
oumOKa B MAaTEMAaTHYCCKUX JICHCTBHSIX.

2 (Hey/10BJIETBOPHUTEJIBHO) CTABUTCS, €CJIH 00YUAIOIIMiics:

3amaua He pemieHa. JlOMylIeHbl CYIIECTBEHHbIE OIIMOKU B JIOTUYECKUX
paccyxnaenusx. OOydaronuiicss paznuyaeT GU3NUECKUe BEIUYUHBI U €UHULIBI
U3MEPEHUs 110 ONPEACICHHON TeMe, ¢ ONIMOKaMHU OCYIIECTBIISCT MPOCTEHINNE
MaTEeMATHYECKUE JICUCTBHSI.

1 (Hey10BJIETBOPUTEIbHO) CTABUTCS, €CJIH 00YYAKOIIUIACSI:

3anaya He pemieHa. OOydaromuiics HE yMeeT pa3jauydarh (pU3NYECKUe
BEJIMYMHBI, CIMHUIBI U3MEPEHUS IO ONPEICICHHOW TeMe, He pelaeT 3aJadyu
Ha  BOCIPOHU3BOJICTBO OCHOBHBIX (OPMYJT C TIOMOIIBIO YUUTEIIS; HE
OCYIIECTBIISICT MPOCTEHIIINE MAaTEMaTUYECKUE ICHCTBHSL.

Kputepun onenuBanuns yueOHbIX JOCTHKEHHH 00y4AIOIINXCH NPU BbINOJTHEHUH
J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

[Ipu oneHMBaHUM YpPOBHS BiaJ€HUs OOYYaIOIIMMCS NPAKTUUYECKUMHM YMEHMSIMH U
HaBBIKAMU BO BPEMsI BBITIOJIHEHUS (POHTATIBHBIX JTA0OPATOPHBIX pabOT, IKCIEPUMEHTATBHBIX
3a1a4, paboT (QU3NYECKOro MPAKTUKyMa, MPaKTUYECKHMX padOT YUUTHIBAIOTCS 3HAHMS
JITOPUTMOB HAOJIIO/IEHUs], STANlOB MPOBEJACHUS UCCIIEeA0BaHU (TIJITAHUPOBAHUE OIBITOB WU
HabIto1eHnH, cOopa YCTaHOBKH IO CXEM€; IIPOBEICHUE UCCIIEI0BAaHUs, CHATUE MOKa3aTenei
¢ mpuOopoB), opopMIIEHHE PE3yJIbTATOB HCCIEIOBAHUS — COCTABJIECHUE TAaOIUL], IOCTPOCHHE
rpa@ukoB W T.I.; BBIUMCJIEHMS] MOTPEIIHOCTEH H3MepeHus (1Mo HeoOXOIUMOCTH),
000CHOBaHKE BBIBO/IOB 110 MPOBEICHHOMY SKCIIEPUMEHTY WM HAOIIOCHHUIO.

YPOBHHU CHOXKHOCTHU Ta0OPATOPHBIX WJIM MIPAKTUUECKUX padOT ONPEAEIAIOTCA:

- CoJIep’KaHUEM M KOJIMYECTBOM JOIOJHUTENbHBIX 3a/JaHUN 1 BOIIPOCOB IO TEME

paboThI;

- pa3NMYHBIM  YPOBEHb CAMOCTOSITEIFHOCTH  BBITIOJHEHUS paboTel  (Tpu
TTOCTOSTHHOM TIOMOIIMA YYHUTENsI, BBITIOJIHEHHE MO0 00pasily, MOApOOHON WM COKpaIeHHOU
MHCTpYKLKEH, 6€3 HHCTPYKIUH);

- OopraHmsanueil HecTaHAapTHBIX cuTyauui (dopMynupoBka oOyyYaroIUMCs
e paboThbl, COCTaBICHUE UM JIMYHOTO IUIaHa pabOThl, 0OOCHOBaHHE €ro, ONpeiesieHue
npuOOpPOB M MaTEepHaJOB, HYXKHBIX Ul €€ BBIIOJHEHHS, CAMOCTOSTEIbHOE BBITOJHEHHE
paloThI U OLIEHKA €€ Pe3yIbTaTOB).



OO0s3aTeIbHO yYUTHIBATh TPU OICHUBAHWU COOIIOJIEHWE OOYYarOIIMMCSl TIPaBHII
TEXHUKU 0€30IaCHOCTH BO BPEMsI BBITIOIHEHUS JIAOOPATOPHBIX paboT, MPaKTUYECKUX paboT u
paboT pu3znyUecKoro NpakTUKyma.

Otmerka | Kputepun onenuBanus 1a00paTOpPHbIX U NPAKTHYECKUX padoT

5 (OTJMYHO) CTABUTCS, €CJIN 00yHAKOIIMIiCS:

BBINOJIHSAET BCE TPeOOBaHUS, MPEIYCMOTPEHHBIC IS  JJOCTATOYHOTO
YPOBHSI, ONPEACISIET XapaKTEPUCTHKH MPHUOOPOB M YCTAHOBOK, OCYIIECTBIISIET
IpaMOTHYIO O00pabOTKy pe3yJlbTaTOB, PACCUUTHIBACT TOTPEIIHOCTH (€ciIu
TpeOyeT paboTa), aHANM3UPYEeT M OOOCHOBBIBAECT TIOJYYCHHBIC BBIBOJIBI
UCCIICIOBAaHMsI, OOOCHOBBIBAET HAJIMYUE IOTPEHIHOCTH IPOBEICHHOTO
5 | skcniepuMeHTa WM HaOJIIOJCHUS. PaGora BbIMONHEHA TIOJHOCTBIO U
NpPaBUIbHO, CHENIaHbl TPAaBWIbHBIC HAONIOJCHHUS W BBIBOJABI; JKCIIEPHMEHT
OpOBEIEH C Yy4eTOM TMpaBHJI TEXHUKA OE30MaCHOCTH;  IMPOSBIICHBI
OpPTaHHU3AI[MOHHO-TIPAKTUYECKUE YMEHHS Y HaBBIKH  (TOJICPKUBAIOTCS
YHCTOTa paboyero MecTa u mopsAok Ha croine). Otuet o pabote odopmien 6e3
OmMOOK, 110 IJIAHY M B COOTBETCTBUH C TPEOOBAHUSIMH K 0(OPMIICHHIO OTYETA.

4 (X0po1110) CTABUTCS, €CJIH 00y4AIOIINICH:

CaMOCTOSITEIIbHO MOHTHPYET HEOOX0JMMOe 000pYI0BaHHE, BBHIIOIHSICT
pabotry B TONHOM  O0BEME ¢  COOJIFOJICHHEM  HEO0OXOIUMOM
MOCJICIOBATEIBHOCTH TIPOBEICHHSI OTBITOB M M3MEpeHUi. PaboTa BhIOIHEHA
4 MMpaBUJIbHO, CACJIAHbI IPABUJIBHBIC Ha6JIIOZIeHI/I$I MU BbIBOAbI, HO IIpU 3TOM
AKCIIEPUMEHT MPOBEACH HE IMOJHOCTHIO WM JIOMYIICHbI HECYIIECTBEHHBIC
omuOKkn B pabore ¢ oOopymoBanueM. JlomymieHBl OJHA WIH  JBE
HECYIIIECTBCHHBIC OMMOKU B 0()OPMIICHUH IMMCbMEHHOTO 0TYEeTa 0 padore.

3 (Y10BJIETBOPUTEIbHO) CTABUTCS, €CJIH 00yYAIOLINTiCS:

BBIMIONHSET pPadoTy Mo oOpa3iy (MHCTPYKIHMH) WU C IOMOIIBIO
YUUTENs], pe3ysbTaT paboThl yYEeHHKA AeT BO3MOKHOCTh C/IEIaTh MPABUIIbHBIE
BBIBOABI MJIM MX YacTb. PaboTa BBINOJIHEHA MNPABWIBHO HE MEHEe ueM
HAIOJIOBUHY WJIM JIONYIICHA CYIIeCTBEHHAasI OMMOKa B XOJ/I€ KCIIEPUMEHTA, B
3 | oObsicHeHuu, B o¢OpMIIEHMH pabOThl, B COOJIOACHUU MPABUI TEXHUKH
0€30IacCHOCTH, KOTOpasi MCIPABISETCS MO TpeOOoBaHHUIO yduTens. JlomymieHbl
OJIHA WJIU JIBE CYILECTBEHHbIC OUIMOKH B 0(OPMIIEHUH MMCbMEHHOI'O OTYETa O
BBITNIOJTHEHUH JJa00PAaTOPHOM WM IPAKTUUYECKOI padoTe.

2 (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CJIH 00YUYAKOIIHIiCS:

Ha3bIBA€T HEKOTOpble NPUOOPHI M MX Ha3HAYEHUE, JIEMOHCTPUPYET

YMCHHUE IMOJB30BATHCA HCKOTOPBIMHU W3 HHUX. PaOora BBIIIOJIHEHA MEHeEE 4YeM
HAIOJIOBUHY.
2 Honymensl 1Be (M 0Oojee) CyIIeCTBEHHbIE OLIMOKM B  XOJ€
HKCIIEPUMEHTA, B O0OBSICHEHNH, B OPOPMIICHUH MMHUCbMEHHOT0 OT4eTa 0 padoTe,
B COOJIOZIGHUW TEXHUKH OE30MacHOCTH, KOTOpBIC YYAIIMWCS HE MOXKET
UCIPABUTh JJAKE MO TPEOOBAHHUIO YUUTEIIS.

1 (Hey/10B/I€ETBOPUTEIbHO) CTABUTCS, €CJIM 00YYAIOIIUIACS:

HC MOXKCT Ha3BaThb HpI/I60pLI " UX HAa3HAYCHUC, HC YMCECT I10JIb30BATLCS
1 OONBIIMHCTBOM W3 HHUX, HC MOXET COCTaBHUTb CXEMY OIIbITa C ITOMOIIBIO
YUUTCIIA. OTcyTCTByeT OTYCT O BBITTOJIHCHUU pa6OTBI. PabGora He BbINOJIHEHA.

I'pyovimu cuumaromesn cnedyrwujue omuoOKu:

— HC3HAHUEC ONpPEACTICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBWJI, OCHOBHBIX
MOJIOKEHUH  Teopuw, He3HaHue (Gopmysn, OOIIENPUHITHIX  CHMBOJIOB  00O3HAuYEHUH
C];)I/I?)I/I'-IGCKI/IX BCJIIMYMH, CAUHUL] UX U3MCPCHUA,



- HE3HAHNE HAUMCHOBAHUN €IVHUILL H3MEPEHUS,

- HEYMEHHUE BbIIETIUTh B OTBETE TJIaBHOE,

- HEyMEHHE NPUMEHATh 3HaHUS Ui PELICHUs 3aJa4 U 00bsICHEHUs (PU3NYECKUX
SIBIICHHH,

- HEyMEHHeE JieN1aTh BBIBOJIbI U 0000ILEHMS,

- HEYMEHHE YUTATh M CTPOUTH I'padUKU U MPUHIIUIHATIBHBIE CXEMBI,

- HEyMEHHE IOJArOTOBUTh YCTAHOBKY WJIM JIaOOpaTopHOE 00OpyAOBaHUE,
MIPOBECTHU OIBIT, HEOOXOAMMBIE pPACYEThl WM UCIOJIB30BATH IOJYYECHHBIC TaHHbBIC IS
BBIBOJIOB,

- HEYMEHHE MOJIb30BaThCsl y4eOHUKOM M CIIPAaBOYHUKOM IO (DU3HMKE U TEXHHKE,

- HapylleHHe TEXHUKU  OE30MacHOCTH MPH  BBINOJIHEHUM  (PU3UYECKOTO
9KCIIEPUMEHTA,

- HeOpe)KHOE OTHOLIEHHE K JIa00OpaTOpHOMY OOOpPYIOBaHHUIO U U3MEPUTEIbHBIM
npudopam.

K nezpyovim omuokam cinedyem omuecmu:

- HETOYHOCTH  (POPMYJIHUPOBOK, ONPEACACHUN, IOHATHH, 3aKOHOB, TCOPHH,
BBI3BAHHAs HEIOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPENCIAEMOr0 IOHATHS WU
3aMEHOI OJJHOTO-JBYX U3 ATHX IIPU3HAKOB BTOPOCTENEHHBIMH,

- OLIMOKM IIPU CHATUU MOKA3aHUHN C U3MEPHUTEIbHBIX IPUOOPOB, HE CBA3AHHBIE C
ONpeAENEHUEM IEeHbl JEJeHUs IIKaJlbl (HalpuMep, 3aBUCAIUME OT PaCIONIOKEHUS
M3MEPUTENBbHBIX TPUOOPOB, ONTUYECKHE U JIP.),

- OLIMOKH, BbI3BaHHbIE HECOOJIIO/IEHUEM YCIIOBUI MPOBEACHUS ONbITA, YCIOBUN
paboThl U3MEPUTENIBHOTO NMpUOOpa (HEYypaBHOBEIIEHHB! BECHl, HE TOUHO OIpe/esieHa TOYKa
oTcuera),

- OMOKM B  YCIOBHBIX O0O3HAUEHUSX HA MPUHLUUIMAIBHBIX  CXeMax,
HETOYHOCTH rpaduka u Jp.,

- HEPALMOHAJIBHBI METOJ PEUICHMs 3a7a4d WU HEJOCTaTOYHO IIPOAYMAaHHBIN
IUIaH YCTHOTO OTBeTa (HapylUIeHHE JIOTUKHM, TMOJMEHa OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH ),

- HEpaLMOHAIbHBIE MeTo/bl  paboThl CO CIIPaBOYHOMN U Ipyrou
JUTEPaTypoil, HEyMEHHE pelaTh 3aJauu B 00IEM BHJIE.

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA30OBATEJLHOIO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®usuka (B 2 yactsx), 7 knacce/ I'enpenmreitn JI.O., bynatosa A. A., Kopaunses U.H.,
Komkuna A.B.; mox penaxuueii Opnosa B A., O011ecTBoO ¢ orpaHUYeHHOM
otBeTcTBeHHOCThI0 «BMTHOM. JlabopaTopust 3HaHU»; AKIIMOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBenienne»

» ®usnka (B 2 yactsx), 8 knacce/ l'engenmreitn JI.3J., bBynatoBa A.A., Kopuunses 1.H.,
Komkuna A.B.; mox penaknueii Opiosa B.A., O0mecTBo ¢ orpaHUYeHHOM
otBeTcTBeHHOCThI0O «BMTHOM. JlabopaTopust 3HaHU»; AKIIMOHEPHOE 00IIECTBO
«M3narenbcTBO «lIpocBemienne»

» ®usnka (B 2 yactsx), 9 knace/ I'enpenmreitn JI.O., bynatosa A. A., Kopaunses U.H.,
Komkuna A.B.; mox penaknueii Opiosa B.A., O0mecTBo ¢ orpaHUYeHHOU
otBeTcTBeHHOCThI0O «BMTHOM. JlabopaTtopust 3HaHU»; AKIIMOHEPHOE 0OILIECTBO
«M3narenbcTBO «lIpocBemienune»



METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

®dusuka. Peanuzanus tpedoanuit ®1"OC ocHOBHOTO 00111€T0 00pa30BaHUs: METOIUYECKOE
noco6ue st yaurens / A. FO. Ilentun; nox pexn. I'. C. Kosanesoii. M.: ®TBHY «ucTuTyT
cTpareruu pa3Butus oopa3zoBanus PAO», 2022

@usnka. 7 kinacc. TemaTuueckne KOHTPOJIbHBIE PA0OTHI (yued. HOcoOue I yJaIInuXcs
obmeobpaszoBarenbHbIx opranu3anuii / JI. O. 'eanenmretin, E. H. EBnaxosa, H. B. bon-
napeHko. — 4-e u3a., crep. — M. : Muemo3una, 2017.

dusmka. 7 kmacc. Meroandeckoe mocodue K yd. [lepoikuna. - @uronosuy H.B. (2020,.)
dusuka. 7 kinace. TexHoIOrH4YeCKUe KapThl ypokoB K yu. [lepeimkuna A.B. (2019, .)
®dusmka. 7 kinace. Tectsl k yueOHuky Ilepsimkuna A.B. - Xannanos H.K., Xannanosa

T.4. (2014,))

®dusuka. 7 kiace. Jlmarnoctuyeckue padbotsl K yu. A.B. [lepwimikuna. - [/laxmamosa B.B.,
Llegpep O.P. (2015,.)

dusnka. 7 knacc. Meroandeckoe mocoodwue. ITypreimea H.C., Baxeesckas H.E. (2015, .
dusuka. 8 kiace. Meroanueckoe nocodue K y4. [lepeimkuna. - Gunonosuya H.B. (2020, .)
dusuka. 9 knace. Metoandeckoe nocoodue. I'yrauk E.M., Uepaukosa O.A. (2016,.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET
7 KIIACC

bubnmnoreka — Bc€ no npeamery «dPusukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoornsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru
3. Enunas koteknus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Peskum
nocryma: http://school- collection.edu.ru

4. IHTepecHbIe MaTepHaIIbl K ypoKaM (PU3UKH IO TeMaM; TECTHI TI0 TEMaM;
HarJsIIHBIE TOCOOUs K ypokam. — Pexxum nocrtyma: http://class-fizika.narod.ru
5. Hudposrie oOpa3zoBarenbHbIe pecypchl. — Pexxum mpocryma:
http://www.openclass.ru

6. DneKTpoHHbIE yUeOHUKH 10 (u3nke. — Pexum nocryna:
http://www.fizika.ru

8 KUIACC

1. bubnumoreka — Bcé no npenmety «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuneoonsITsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas komekius iupoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum
noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepualibl K ypokaM (DU3HMKH 110 TeMaM; TECTHI 110 TeEMaM;
HarJsIIHBIe TOCOOUS K ypokaM. — Peskum mocrtyma: http://class-fizika.narod.ru
5. lludposrie oOpazoBarenbHbIe pecypchl. — PexxuMm gocryna:
http://www.openclass.ru

6. DNeKTpoHHBIE YUEOHUKH 10 Qu3mKe. — Pexxum nocrymna:
http://www.fizika.ru

9 KNIACC

1. BumeoonsiTel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

2. Enunas xosiekuus 1udpoBbIX 00pa30BaTeNbHBIX pecypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

3. lHaTepecHble MaTepHaibl K ypokaM (PU3UKU IO TEMaM; TECThI IO TEMaM;
HarJsIIHBIe TOCOOuS K ypokaM. — Peskum mocrtyma: http://class-fizika.narod.ru



https://www.at.alleng.org/d/phys/phys935.htm
https://www.at.alleng.org/d/phys/phys852.htm
https://www.at.alleng.org/d/phys/phys495.htm
https://www.at.alleng.org/d/phys/phys495.htm
https://www.at.alleng.org/d/phys/phys553.htm
https://www.at.alleng.org/d/phys/phys553.htm
https://www.at.alleng.org/d/phys/phys451.htm
https://www.at.alleng.org/d/phys/phys936.htm
https://www.at.alleng.org/d/phys/phys632.htm
http://www.fizika.ru/
http://www.fizika.ru/

4. lludpossie 00pa3oBaTeIbHBIC PECYpPChl. — PexuM qoctyna:
http://www.openclass.ru

5. DIeKTpoHHbIE Y4eOHUKH 110 du3uKe. — Pexxum nocrymna:
http://www.fizika.ru

6.{uctanumonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CereBoe oOpa3zoBarenbHOe coo0mecTBo. http://www.openclass.ru/node/109715
7. Enunast KoyuieKius nupoBbIX 00pa30BaTeIbHBIX PECYpPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IIEHTP WH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTepHert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTsOps» Marepuasbl MO GUMKE.
http://archive.1september.ru/fiz

11. Aanmanuu pusmueckux o0bekToB. http://physics.nad.ru/

12. J)KuBas ¢usuka: odyuaromas nmporpamma. http://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/



