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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBleHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B DPI'OC OO0, a Takxke ¢ yd€ToMm
dbenepasibHOM paboueil mporpammbl BocnuTaHus v KoHuenuuu mnpenogaBaHusi yuyeOHOTO
npeamera «Pu3nKay.

Conepxxanue  mporpamMMmbl 1Mo (U3MKE  HampaBieHO Ha  (OpPMHUpPOBAHHE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH OOYYAIOIIMUXCS U OPTaHU3aIUI0 M3ydeHUs (U3MKH Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yuuThIBarOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanuzanuu TpedboBannit GI'OC OO0 K MUIaHUPYEMBIM JUYHOCTHBIM H
METaNpeMETHBIM  pe3ylbTaTaM  OOydYeHMs, a TaKkKe  MEXIpPEeIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro MaTepuana o rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJIEPXKAHUS M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCH.

[Iporpamma mo Qusuke pa3paboTaHa C ILEJIbI0 OKa3aHHUs METOJUYECKON MOMOUIU
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYUHBIX  Y4E€OHBIX
MPEMETOB, TMOCKOJBKY (PU3MYecKre 3aKOHBI JeKaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIoTHEl, acTpoHOMUEH U GU3HUecKoil reorpadueil, BHOCUT BKJIA]l B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, MPEJOCTABISIET Hauboyiee SCHbIE 0O0pa3Lbl
MPUMEHEHUsI HAy4YHOTO METOJla TO3HAHMs, TO €CTh CNoco0a MOJYyYEHHs] JOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 rIaBHBIX 33/1a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKTYpe 00IIero o0pa3oBaHus
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH M HHTEpEca K HayKe y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIATAET OBJIAJICHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPHPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[lenu w3ydenust pu3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpPENCIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpenmera «®Pusnka» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoii @enepainu, peainu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
MporpaMMbl,  yTBEpPKAEHHOW pemeHueM Komsterun  MuUHMCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @eaepanuu (mpotokorn ot 3 aexkadpst 2019 r. Ne [TK-48H).

Heau nzyuyenuss Gpu3uKu:

e TMpUOOpPETEHHE HHTEpEca W CTPEMIICHHUS] OOYYalOIIUXCS K HAyYHOMY H3YUYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJAE TMO3HaHUS U (HOpMHpOBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yUYEHHUsS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dopMupoBaHHE TPEACTAaBICHUM O poiau (GU3MKK AN pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymed mnpodeccruoHaIbHOM
NESTEIBbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOYyYEHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIONINX 3a/1a4:

npuoOpeTeHre 3HAaHUN O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETECHUE YMEHHUM ONHUChIBAaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCIIOJB30BaHUEM MMOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILICHUSI MPOCTEUIIMX PacUETHBIX 3ajlady C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U AKCHEPUMEHTAIIBHBIE MCCIEAOBAHMS C HCIOJb30BaHUEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIHEH (PUINIECKOTrO ColepKaHUs, BKIIOUas
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3MKH, aHalu3 U KPUTHUYECKOE
OlICHHBaHUE UHMOPMAITIH;

3HAKOMCTBO €O cdepamu NpodhecCHOHANIBHON JIeSITEIbHOCTH, CBSI3aHHBIMU C
(bU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
bu3nUecKoi HayKHu.

Ha uzyuenue pusuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMUs

oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heen0), B 8 kiacce — 68 yacos (2
yaca B Hezelno), B 9 kitacce — 102 ygaca (3 gaca B HEIEI0).

[Ipennaraemplii B mporpamMme mo (pu3uke nepedyeHb J1adopaTopHbIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHbIN XapaKTep, yUYUTehb JeNIaeT BHIOOp MPOBEACHHS JIA00PATOPHBIX
paboT U ONBITOB C Y4YETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEM OOydYarouuxcs, CIUCKa
OKCIIEPUMCHTAIBLHBIX 3a/JIaHHK, TMpeIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (PUu3MKe.



COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupozne. SAsnennst npupoapl. Duzndeckue SBICHUA: MEXaHUYECKHUE,
TEILJIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeNWUYUHBL. M3MepeHue ¢uznueckux BelWYUH. PU3NYECKUE MPUOOPHI.
[TorpemHocTh H3MEpeHU. MexIyHapogHasi CUCTEMA €AVHMII.

Kak ¢wusuka u 1pyrue ecTeCTBEeHHbIE HAyKH M3y4aloT MpHpoay. EcTecTBeHHO-HAYUHBIH
METOJ NMO3HAaHWA: HAOJIOJAEHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
HKCIIEPUMEHT IO IPOBEPKE THUIOTE3, OOBsICHEHHE Habmogaemoro siiaeHus. OnucaHue
($u3NYECKUX SIBICHUN C TOMOIIBIO MOJEJIEH.

JHemoncmpayuu.

1. Mexannyeckue, TEIIOBbBIE, dJIEKTPUIECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®dusznyeckue NpuOOPHI U MPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM

pruOOpOM.

Jlabopamopnuie pabomul u onvimol.

OnpeneneHre UEHbI IeIEHUS MIKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJbIX TEI.

N3mepenne temnepaTypbl IpU IMOMOILIM XUIAKOCTHOIO TEPMOMETpa U JaTYUKA
TEMIIEPATYPHI.

M

.O\

[IpoBenenue uccieoBaHus MO MPOBEPKE TUIOTE3bI: NAlbHOCTh MOJIETa IIApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BelIiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mmepbl. ONbITHI, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHne yactull BemiecTBa. CBsi3b CKOPOCTH ABWIKEHHSI YACTHUI[ C TEMIIEPATYpPOMl.
BbpoynoBckoe nBmwxkenue, muddysus. BzauMmoaelicTBue 4YacTHIl BEIIeCTBA: NMPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPABIX
(kpuctammuyecknx) Tesl. B3aumMocBsa3b MEXIy CBOMCTBAMH BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M WX AaTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIxX
COCTOSIHHM BO/IBI.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBHXKEHUS.

2. Ha6monenue nuddysumu.

3. HaGnronenve sBIeHUW, OOBACHSIOMIUXCS TPUTSHDKCHHEM WM  OTTaJIKWBAHHEM

YaCTHIl BEIIECTBA.
Jlabopamopnuie pabomel u onvimol.
1. Ouenka auaMeTpa aToMa METOJIOM PSAOB (C UCIOJIb30BaHUEM (oTorpaduii).



2. OmnbITHI IO HAOIOACHUIO TEIJIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbIThl MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuikeHne U B3auMo/ieiicTBHE TeJl.

Mexannueckoe IBHXEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE ABMkKEHHE. CKOPOCTH.
CpenHsisi CKOPpOCTh IPU HEPABHOMEPHOM JBUKEHUH. Pacy€T myTH U BpeMEHHU JIBUKEHUS.

SBnenue wHepiUuU. 3aKOH MHEPLIUHU. B3auMojelcTBUE TeNn Kak MPUYMHA U3MEHEHUS
CKOpPOCTH ABWKEHHS Tel. Macca kak Mepa uHepTHOCTH Tena. [lnotHocth BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.

Cuia kak XapakTepucTHKa B3auMozeiucTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ OMOINIBI0 JUHAMOMETpA. SIBJIeHUE TATOTEHUS M cuiia Tsokectr. Cuna
TSOKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocth. CrokeHHe CUIl, HAMPABJICHHBIX IO
oaHoil mpsimoil. PaBHoxeicTByromast cui. Cuina TpeHusa. TpeHue CKOJIbKEHUSI U TPEHUE
nokos. TpeHre B NpUpOE U TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHUS Tea.

N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.
Hab6nronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOAECHCTBUIO TE.

CiioxeHne Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

AN o

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B XKUIKOCTH, MOJIEITU
AIEKTPUUECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHue cpeHEed CKOPOCTH CKOJIbKEHHUS OpycKa WM IIapuKa MO0 HAKIOHHOU
MIJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPAOTO TeA.

4. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmaliii) npy>KUHbI OT
MIPUIIOKEHHOM CHIIBL.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIKEHHS OT Beca Teja
U XapakTepa CONMpHUKACaIOIUXCs MOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBIICHHMsS ¥ YBEJIWYeHUs JaBieHus. JlaBieHwe rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00BbEMa, TemmepaTyphl. Ilepenaya gaBieHusi TBEPIABIMU
TeJlaMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [ITHeBMaTuueckue MamuHbl. 3aBUCUMOCTh
JABJICHUS KUIKOCTH OT TIIyomHbl. ['mapocrarnueckuii mapamoke. Coobmaromuecs cocybl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe aaBieHue. [[pUuuHbBI CyIIIECTBOBAHUS BO3AYITHOM
o6omouku 3emnu. OnbiT Toppudesiu. M3Mepenne atMochepHOro aaBieHUs. 3aBUCUMOCTD
aTMOc(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopbel mis u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIKOCTM M Ta3a Ha IMOTPYyKEHHOE B HHUX TeENO. BbITalKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozayxomninaBanue.



Jemoncmpayuu.

A

* =

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBIeHUs ) KUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

I'mapaBnuaecknii mpecc.

[IposiBeHne neMCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIECH CHIIBI OT O0OBbEMA MOTPYKEHHOW YacTU Tela |
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

YcnoBrue ImIaBaHWs TeEN: IUIABAHWE WM TOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHMS TUIOTHOCTEN TEJIA U JKUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

l.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 0ObEMaA MOrpyXEHHOH B
KUJKOCTh YaCTH TEJIA.

Ornpenenenue BBITAIKHABAIOIIEH CHUJIBI, JEHCTBYIOIIEM HAa TENO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOIIECH CHUIIBI, JCUCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHUIIBIL, JEUCTBYIOLIEH
Ha TEJIO B JKHUJIKOCTHU, OT OOBbEMA MOTPYKEHHOM B JKUJIKOCTh YacTU Tejda U OT
IIJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHre apeomeTpa WM KOHCTPYMPOBAaHHE JIOJKH W ONpEIEICHUE €€
rpy30H0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.
Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBIL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. lIpaBuiio paBHOBecus
peiuara. IlpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHetmueckas um noteHuuanbHas sHeprus. [IpeBpainenue
OJTHOTO BMJIa MEXaHUYECKOMN SJHEPTUH B APYTON. 3aKOH COXPAHEHHUsI SJHEPTUN B MEXAHUKE.

Jemoncmpayuu.

l.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

l.

e

Onpenenenue paOOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBWIXKEHHHM Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenune KIIJl HakIIOHHON TIIIOCKOCTH.

N3yueHune 3aKoHa COXpaHEHUS MEXaHUYECKON SHEPTHUH.



8 KUIIACC

Pa3nen 6. TenuioBble sIBJICHUSA.

OCHOBHBIE TIOJIO)KEHMSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOEHHUs BEIIECTBA.
Macca u pa3Mmepbl aTOMOB M MOJIEKYJI. ONBITHI, MOATBEPKAAIOIIHNE OCHOBHBIEC IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monenn  TBEPAOrO, JKUAKOTO W ra3o00pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannmueckue u amopgnsie Tena. OObsSICHEHUE CBOMCTB ra3o0B, )KMJIKOCTEH M TBEPIBIX
TE€JI Ha OCHOBE IIOJIOXKCHUN MOJIEKYJSIpHO--KUHETHYeCKOM Teopun. (CmadyuBaHuE U
KalWJUISIPHBIC SBJICHUA. TEenIoBoe paclIupEeHUe U CKaTHE.

Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBbIO TEIUIOBOIO JIBM)KCHHSI YACTHIIL.
Buytpennss sueprus. CrnocoObl HW3MEHEHHs] BHYTPEHHEM SHEpruu: TeIulonepenavya u
coBepuieHHne paboThl. Bupsl Terionepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonnuecTBo TemnoTel. YenbHasi TEIUIOEMKOCTh BELIECTBA. TE€IIOOOMEH U TEIIOBOE
paBHOBecue.  YpaBHeHuMe  TermoBoro  OamaHca. IlmaBmeHne u  oTBepAeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJenpHas TerwioTra I1uaBieHus. [lapooOpasoBanue wu
koHJeHcauus. VMcnapenue. Kunenne. YaenbHas Temiora napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner padotel TemnoBbix asurateneil KIIJ[ temmoBoro aurarens. TermoBbie
JBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS YHEPTUH B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysumu.

3. HaGnmroneHnue siBiICHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.

4. HaGmroieHre TeTIOBOrO PaCcIIMPECHHS TE.

5. V3MmeHenue JaBiieHUs] ra3a NpU HM3MEHEHMHM OObEMa UM HarpeBaHUU WJIU
OXJIAKICHHUH.

6. IlpaBuna mamepenus TeMnepaTypsl.

7. Buasl Teronepenayu.

8. OxuyaxkJeHne mpyu COBEpPIIEHUU PaOOTHI.

9. Harpesanue npu coBepiieHur pabOThl BHEIIHUMH CHJIAMHU.

10.CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11.HaGnroneHre KuneHus.

12.HabmroieHre moCTOSTHCTBA TEMIIEPATYPhI TIPH TUIABJICHUU.

13.Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSAKEHUS.

2. OnpIThI MO BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPESHHOM COJIM MIIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTCH M TBEPIBIX
TelL.



4. OmnpenencHue TaBICHUS BO3AyXa B OAJLTOHE MITIPHUIIA.

5. OneIThl, JEMOHCTPUPYIOLIKME 3aBUCUMOCThH JIaBJIICHHUS BO3AyXa OT €ro o0ObéMa M
HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka TrumoTE3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KHUJIKOCTU B
TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.

7. HaGmronenne n3aMeHEeHHs] BHYTPEHHEH SHEPTUU Teja B pe3yIbTaTe TEIUIoNepeIayn 1

paboOThI BHEITHUX CHIIL.

8. HccnenoBaHue sIBICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsuei

BOJIBL.
9. OnpezneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpHU TEIIIO0OOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10.0Onpenenenue yaeabHOM TEMIOEMKOCTH BEIIECTBA.

11.MccnenoBanue nponecca UCIapeHHUsl.

12.0npenenenrne OTHOCUTENBLHOM BIAKHOCTH BO3/1yXa.

13.0npeneneHue ynenpbHON TEIUIOTHI TUIABIEHUS JIb/IA.

Pazngen 7. diaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

DnekTpuzanus Teil. J[Ba poja 3JIeKTPUYECKHUX 3apsioB. B3anMmoielicTBruEe 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTBH CHIJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TEJl OT BEJIUYUHBI
3apsiIOB M PACCTOSIHUSI MEXKTY T€JIaMu ).

Onektpuueckoe  nose.  HanpsoxkéHHOCTh  anexTpuyeckoro  moisd.  [IpuHnumn
CYTIEPIIO3UIINU JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsi0B. DJIEMEHTAPHbBIN dNeKTpuueckuid 3apsg. CtpoeHue
atoma. [I[poBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUSA DJICKTPUUECKOTO TOKa. M CTOUYHMKH
MOCTOSTHHOTO TOKa. JI€MCTBUS AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckas nenb. Cuna TokKa. DJIEKTpUUecKoe HampsbkeHne. ConpoTHBIIEHUE
MPOBOJIHUKA. Y JIEIBHOE CONPOTHUBJIEHHUE BellecTBA. 3akoH Owma il y4acTKa LEMHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

Pabota u MOmHOCTh 31eKTpuyYecKoro Toka. 3akoH [xoyns—JleHma. DnexkTpuueckue
IIETNY ¥ TOTPEOUTENH ICKTPUIECKOM 2Hepruu B ObITy. KopoTkoe 3aMbIkaHuMe.

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarauTtHoe nosie 3eMJIM U €ro 3HauYeHue ISl )ku3HU Ha 3emiie. OnbiT Dpctena. MarHutHoe
MOJIE JJIEKTPUUYECKOTO TOKa. IIpuMeHeHue 3IEeKTpOMAarHUTOB B TexHUKE. JlencTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTellb IOCTOSIHHOTO TOKa.
Hcnonb30BaHuE JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apages. SBineHune snekTpoMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
OnekTporeneparop. CrnocoObl MOJy4YeHUST SJAEKTPUUECKOW SHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. Dnektpuzauus Ten.

2. JIBa pojlia 3JIEKTPUUYECKHUX 3apsS0B U B3AUMOJECHCTBUE 3aPSIKEHHBIX TEJ.



Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DJNIeKTpOoCTaTU4EeCKast HHAYKIIHUS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsJI0B.
IIpOBOAHUKY U JUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUYECKOTO MOJIS.
M cTOYHUKM TOCTOSIHHOTO TOKA.

9. JlelcTBUS 2JIEKTPUUECKOTO TOKA.

10.251eKTpUUECKHI TOK B )KUIKOCTH.

11.T"a30BbIi1 pa3ps.

12.3MepeHune CHIIbl TOKa aMIIEPMETPOM.

13.13mMepenne aneKTpUYECKOro HaIlpsHKEHNS BOJIBTMETPOM.
14.PeoctaT u Mara3uH CONPOTUBIICHUIA.
15.B3aumoneiicTBie NOCTOSHHBIX MAarHUTOB.
16.MonenrpoBaHue HEBO3MOKHOCTH Pa3AEICHUS MTOJTOCOB MArHUTA.
17.MonenvrpoBaHne MarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MaruuTHo€E noJyie TOKa. DJIEKTPOMArHHUT.

20.IeiicTBME MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
21.DmeKTpoABUTaTENbh NOCTOSHHOTO TOKA.
22.UccnenoBanue IBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.
23.0nb1Te1 @apanes.

XN AW

24.3aBUCUMOCTb HAIIPaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHUS.

25.27eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

OnbITel IO HAOIOACHUIO JICKTPU3ALNU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.

Uccnenosanue AeCTBUS 3JIEKTPUUYECKOTO MOJIS HA MPOBOJHUKHU U IUJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUUYECKOMN IEMU TOCTOSTHHOTO TOKA.

N3MmepeHue u peryimpoBaHue CUJIbI TOKA.

N3MmepeHue u peryiupoBaHue HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI  TOKa, HAYIIETO 4Yepe3 pe3UucTop, OT

CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

7. OObITBL, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh 3JEKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOAHUKA OT €r0 JIJIMHBI, TUIOIIA/IM MOMEPEYHOTO CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOXKEHUS HAMPSKEHUM MPHU TOCJIEI0BATEILHOM COSIUHEHUU
JIBYX pE€3UCTOPOB.

9. IIpoBepka mpaBuiia JiJisl CUJIbI TOKA TPU NapajuIeIbHOM COESIMHEHUH PE3UCTOPOB.

10.Onpenenenune pabOThl AIEKTPUUESCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp.

11.0npenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

12.VccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, MAYIIEr0 4Yepe3 JaMIOouKy, OT
HANpsKECHHS HA HEH.

13.0Onpenenenue KIIJI nHarpeBarens.

14.ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHS TTOCTOSTHHBIX MarHUTOB.

SNk =



15.3y4eHrie MarHMTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB NpU HUX OOBEAMHEHUU U
pa3ieiIeHUHN.

16.MccnenoBanne NelCTBUS AJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0nbITBI, NEMOHCTPHUPYIOIINE 3aBUCHMOCTb CHJIBI B3aMMOJCUCTBUS KATYLIKU C
TOKOM M MarHuTa OT CHJIbl TOKa M HalpaBJICHHUs TOKA B KaTYIIKE.

18.13yueHne nelcTBUs MATHUTHOTO TIOJIS HA IPOBOJHUK C TOKOM.

19.KonctpyupoBanue u usydeHue paboThl 3JEKTPOIBUTaTEIS.

20.N3mepenue KIIJI asekTpoaBUTraTeibHOM YCTAaHOBKH.

21.0mbITH IO UCCIIEOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHONM MHAYKIMU: UCCIEA0OBAHUE
M3MEHEHUH 3HaYEHUS U HAIIPABJICHHS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMoJIMHENMHOE IBH:KeHUE. HepaBHOMepHOE
MpSMOJIMHEWHOE JBHKEeHUE. CpelHAsl U MIHOBEHHAsl CKOPOCTh TeEJla NMPU HEPAaBHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE MNpsMOJIMHENHOE [BHkKeHHe. CBOOOJHOE NaJeHHE.
Omnbitel ['anumnes.

PaBHOMeEpHOE JBUX)EHUE 110 OKPYKHOCTH. [lepron n yactora oOpatmienus. Jluneiinas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTEIBHOE YCKOPEHUE.

[Tepsb1it 3ak0oH Hprotona. Bropoi 3axkoH Herotona. Tperuit 3akoH HeroroHa. [Ipuniun
CYyHEPIO3ULIM CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbXKECHUS, CHIIA TPEHUS
[IOKOS1, APYTUE BUJIbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBmwxenne mianetr BOKpyr Comuma. IlepBas kocMmueckast ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecne MatepuaibHOM TOYKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenune nmnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBHKCHUE.

Mexanuueckas paboTa 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabotel. [loTeHMaNbHAS SHEPTUS Tena, MOIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHass >3Heprusi cxkatou mpyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOnroeHre MeXaHU4eCKOTO ABUKEHUS T€Jla OTHOCUTENIbHO PA3HBIX TE OTCUETA.

2. CpaBHeHUE NyTEH U TPACKTOPUIN ABUIKEHHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBLHO

pa3HBIX TEJI OTCUYETA.

3. HM3MmepeHue CKOPOCTH U YCKOPEHUS MPSAMOJINHEUHOTO JIBUKEHHUS.

4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUSI.



5. HabmroneHnue NBU>KEHUS Tea MO OKPYKHOCTH.

6. HaOmionenue MexXaHWYECKUX SBJICHMM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHXKEHUHU OTHOCHUTEIHHO
KaOuHeTa HU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS Tejia OT MACChl TeJla U JEUCTBYIONIECH HA HETO CHUIIBI.

8. HaGnromeHue paBeHCTBA CHIT IPH B3aMMOICHCTBHUH TEII.

9. M3MmeHeHue Beca Tenia IPU YCKOPEHHOM JIBHIKEHHH.

10.ITepenaya ummyabca Ipu B3aUMOJEHCTBUMN TE.

11.TIpeobpa3oBaHusi IHEPTUU TIPU B3aUMOJCHCTBUHU TEN.

12.CoxpaHeHue uMIyJibca Mpu HEYNPyroM B3auMOIEHCTBHH.

13.CoxpaneHue uMItyabca npu adCOMOTHO YIPYTrOM B3aUMOJIEHCTBUM.

14.HaGntoieHue peakTUBHOTO JIBUKECHUS.

15.CoxpaHeHnue MEXaHMUECKOM SHEPTUH MPU CBOOOTHOM MaJICHUH.

16.CoxpaHeHne MEXAHUYECKOM OJHEPruM TpU ABWXKCHUHU TeEla TOJ JCHCTBUEM
MIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1. KonctpyupoBaHue TpakTa Uil pa3roHa W JajJbHEHIIEr0 paBHOMEPHOTO JBHKEHUS
IIapUKa WIN TEJIEKKH.

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJIbKEHHUs OpyCKa WM JBUKEHUS IIapuKa IO
HaKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella IPU PAaBHOYCKOPEHHOM JBHKEHUHU I10 HAKJIIOHHOW
IUIOCKOCTH.

4. HccrnenoBaHre 3aBUCUMOCTH IIYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBH)KCHHUU
0e3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka TruIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JABMKEHUU O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCSATCS KakK psi HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT CHJIbI HOPMAJIBHOTO
JaBJICHUSI.

7. Onpenenenue kodppuieHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

*®

9. Omnpenenennie pabOThI CHJIBI TPEHUS IPU PABHOMEPHOM JBM)KCHHHM Tejla IO
TOPU30HTAIBHON NOBEPXHOCTH.

10.0npenenenue paboThl CWIBI YIPYTOCTH MPHU MOABEME T'py3a C HMCIOJb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11.M3yueHne 3aKkoHa COXpPAHEHUS SHEPTUU.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: Mepuol, 4acToTa,
aMIuIMTyna. MaremaTUdecKUi W NPYKUHHBIA MasTHUKU. l[IpeBpalieHue sHepruu npu
K0J1e0aTeIbHOM JBIKEHUU.

3aryxaromue KkoneOaHus. BomHyxaennole koneOanus. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOKCTBAa MEXaHWYECKUX BOJIH. [IpononpHbIE U onepedHble BOJHBI. [[MHa BOJIHEI



U CKOPOCTh €€ pacnpocTpaHeHHUs. MeXaHW4YeCKue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE

BOJIHBI.
3Byk. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MHdpa3Byk u yabTpa3ByK.
Jlemoncmpayuu.

HaGmonenue xonebanuii Tei Moa JSHCTBUEM CHUITBI TSKECTH U CHIIBI YIIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHI 1 pe30HaHca.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmnpeneneHue 4acTOThl U NIEPHOJIa KOJIEOAHUI MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MEepUoia KoJieOaHU NPy KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NEpHOa KOJIEOAHUI MOABEIIEHHOIO K HUTU Ipy3a OT

I

JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH NIEpHOA KOJIeOaHU MPYKMHHOTO MAsiTHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTU TEPHOJa KOJI€OAHUN Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbIThl, JAEMOHCTPUPYIOLIME 3aBHCHUMOCTh MepHUoAa KOJEOAHUN MpPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yCKOpeHUs CBOOOIHOTO IMaICHHS.
Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHuTHhIE BOJIHBI. CBOWMCTBA AJIEKTPOMATHUTHBIX
BoiH. [llkana »JMeKTpOMAarHUTHBIX BOJIH. MCMoJib30BaHME SJIEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBS3HU.
DneKTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpauuu.
1. CBoiicTBa 3IEKTPOMAarHUTHHIX BOJIH.
2. BOJHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. V3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMJIBHOTO TelleoHa.
Paznen 11. CBeroBble siBJICHUS.
JlyueBasa mognensb cBera. Mcrounuku ceera. [IpsmMonnHenHOE pacrpoCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cera. 3akoH mpenomiieHHs cBeTa. [loHOE BHYTpEHHEE OTpakKeHUue
cBerta. Vcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xox mywedt B smH3e. Onrtuyeckas cuctema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTuyeckasi cucteMa. banm3opykocTs U JanbHO30PKOCTb.
Paznoxenue Gemoro ceera B crekTtp. Ombitel HetoToHa. ClioKeHHE CHEKTPAIBHBIX
uBeToB. Jucnepcus ceera.
Jemoncmpayuu.



9.
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[IpssmMonHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300paxeHNi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.

OnTuyeckuii CBETOBOJ.

Xop j1ydeil B coOuparoniei JIMH3e.

XoJ JIydeu B paCCEUBAIOIICH JIUH3E.

[TonryueHnune n300paxeHUi ¢ TOMOIIBIO JINH3.

[TpuHuun aeiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.Mopens riiaza.

11.Pa3noxxenue 6enoro cBeta B CIIEKTp.
12.Tlonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

l.
2.
3.

NSk

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXXEHHS CBETOBOTO JIyda OT yTIJia MaJICHuUS.
N3ydenne xapakTepuCTHK N300pakeHUs IPeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yrja MaJeHus
Ha TPAHULIE «BO3yX—CTEKIIOM.

[Toyyenue n300pa>keHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIICH TUH3HI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITHl IO BOCIPUSITUIO 1IBETA MPEAMETOB MPU MX HAOIIOJACHUH 4Yepe3 I[BETOBBIC
bUABTPEIL.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.
OmneiTel Pezepdopna u miianerapuas moaenb aroma. Monens aroma bopa. Mcnyckanue
U TIOTJIONIEHNE cBeTa aToMoM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da-, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO Sipa.
Hyxnonnas moxaens aromHoro sapa. M3oromel. PagnoaxktuBHBIC TpeBpaineHus. [lepuon
MOJTypacrajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps0BOTO M MACCOBOTO YHUCEN. DHEPTUs
CBSI3M aTOMHBIX sAnep. CBA3b MacChl M JHEpPruv. Peakuuu cuHTE3a W JEICHUS SAEP.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpauuu.
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CnexTphl U3ITy4eHUS U MOTJIOIIEHHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpexoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUTUX U3TYyYEHUH.

Perucrpanus nznydeHus NpupoaHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

l.

Ha6HIOI[eHI/Ie CIUIOILHBIX M JIMHEHYATBIX CIICKTPOB HU3JIy4YCHUA.



2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMU YACTHUIBI MO TOPMO3HOMY NyTH (IO

dororpadusim).

3. Usmepenue paguoakTUBHOTO (hoHa.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENBEHO--0000IIAIOMIUI  MOAYJb MpPEIHA3HAYEH JId CUCTEeMaTU3aluu |
0000IIeHnsT TIPEAMETHOTO COJIEP)KaHHUS W OMbITa JEATEILHOCTH, MPUOOPETEHHOTO TIpH
U3YYEHUH BCETO Kypca (PM3UKHU, a TakKe JUIsl MOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1Mo (pu3uKe JUisi 00yUyaroImuXcs, BHIOPABIIKUX 3TOT yU4EOHBIHN MpeaMeET.

[Ipy wu3yyeHHH JAHHOTO MOAYJA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BHJbI
NEATETPHOCTH, HAa OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TPEIMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJIbTaTOB oOydeHwus, dbopmupyertcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB HCCIICIOBAHUS SIBJICHUI
OPUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSACHATH (DU3MUECKHUE SIBIICHUS, PUMEHSS
MOJy4YEHHBIC 3HAHMS, PEIIATh 3a/1a41, B TOM YUCJIE KAYECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO AESATEIBHOCTHBIA XapakTep JAHHOTO pas3jeiia peaau3yercsl 3a CYET
TOT0, YTO OOYYArOIIKECs BBIMOJHSIIOT 3aaHus1, B KOTOPBIX UM MPEJIaraeTcs:

HAa OCHOBE TOJIYYCHHBIX 3HAHUU PACIO3HABATh M HAYYHO OOBIACHATH (PU3UUYECKHE
SBJIEHUS B OKPYXKAIOIIEN TPUPOJIE U TOBCETHEBHOM KU3HMU;

HCIIOJB30BaTh HAYYHbIE METOJbl MCCIICIOBAHUS (PU3UYECKUX SIBJICHUN, B TOM YHUCIIE
JUTSl TPOBEPKHU TUTIOTE3 U MOJTYUYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATH HAyYHBIE OCHOBBI HanOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUYECKOTO HCMOJb30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPIHMH HAa OCHOBE
3aKOHa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTIHUU.

INIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
N3ydenne ¢u3mku Ha ypOBHE OCHOBHOTO o0OIEero oOpa3oBaHHUs HaIpaBIICHO Ha
JOCTUKEHUE  JIMYHOCTHBIX, METANpPEJAMETHBIX UM  MPEIMETHBIX  00pa30BaTENIbHBIX
pe3yJIbTaTOB.
B pesynbrare u3ydyeHus ¢GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuarorerocst 0yayT cpOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThHI B YaCTH:
1) maTpuoTH4eCKOro BOCIMTAHUA:
— MPOSIBIIEHWE MHTEpeca K UCTOPUU B COBPEMEHHOMY COCTOSIHMIO POCCHICKON (PU3NUYECKOMN
HAYKU;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpa’aaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
po0sIeM, CBI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTHIKEHUHN (DU3UKY;
— OCO3HAaHHME BaAXXHOCTH MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B AEATEILHOCTU YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:



— BOCIIPUATHE 3CTETUYECKUX KaueCcTB (PM3NYECKON HAyKH: €€ rapMOHMYHOIO MOCTPOECHMUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

— OCO3HaHUE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUSA MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEN KYJIBTYPHI;

— pa3BUTHE Hay4YHOH JII0003HATEIBLHOCTH, HHTEPECa K UCCIIEI0BATEIbCKON ACSITENIbHOCTH;

5) popmupoBaHuA KyJabTYPbI 310POBbSl H IMOLHOHAJIBLHOIO 0J1IATONOY M

— OCO3HaHUE IIEHHOCTH O€30IacHOro o0pasza U3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, BaXXHOCTH NpPaBWJI OE30MAaCHOTO MOBEJEHUS Ha TpaHCIOPTE, Ha JOpOrax, c
3JIEKTPUYECKUM U TEIUIOBBIM 00OPYOBaHUEM B JOMAILIHUX YCIIOBUSX;

— c(OpPMUPOBAHHOCTh HaBBIKA pe(IEKCUH, IPU3HAHUE CBOETO IPaBa Ha OMIMOKY M TaKoro
K€ IIpaBa y Apyroro 4eioBeEKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHBHOE Y4acTHE B PELICHUU NMPAKTUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa30BaTeIbHON
OpraHu3allii, TOpoAa, Kpass) TEXHOJOTMYECKOM M COLMAIbHOM HANpaBJIEHHOCTH,
TpeOyIOIMX B TOM YHCIIE U PU3NUECKUX 3HAHUM;

— UHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Npodeccuid, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

— OpHUEHTalMs Ha NpUMeHeHue (U3NYECKUX 3HAHUM A pelleHus 3ajnad B o0jacTu
OKPY’KaIOIIEH Cpefpl, IJIAaHUPOBAHUS MOCTYIKOB M OLEHKM MX BO3MOYKHBIX IOCIIEICTBHU
JUISL OKpY>KaroleN Cpe.ibl;

— OCO3HaHUE TI00aNbHOI0 XapaKTepa dKOJIOTMUECKUX MPoOJIeM U IMyTel X pelieHus;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUSM COLUAJBHON U PUPOAHOM CPebI:

— MOTpPeOHOCTh BO B3aUMOJEWCTBUM MPHU BBINOJIHEHUH MCCIEIOBAHUA M TMPOEKTOB
(bu3MYECcKOi HANPaBIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSAM JIPYTHUX;

— NOBBILICHHUE YPOBHSI CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AESTENBHOCTD;

— MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWUM, B TOM 4uCle (POPMYJIHPOBATH HJIEH,
MOHSATHS, TUIIOTE3bI O (PUBNYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acT (PU3MKH;

— IUIAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISABISATH B3aUMOCBS3H NPUPOABI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OLICHKa CBOMX JEUCTBUM C YYETOM BIMSHMUSA HA OKPYXKAIOIIYK Cpeny, BO3MOXKHBIX
r7100aJIbHBIX ITOCIEICTBH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHHs MOporpaMmbl MO (PU3MKE HA YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl y oOyuaromerocsi 0yayT cpopMUpOBaHbI MeTampeAMeTHbIe Ppe3yJibTaThl,
BKJIIOUAIOIIME I103HABATEIbHBIE YHUBEPCAJIbHBIE y4ueOHbIE NEHCTBUS, KOMMYHHKATHUBHBIC
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS, PETYJIATUBHBIE YHUBEPCATIbHbIE YU€OHbIE 1EUCTBUS.



Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jiornueckue a1eiicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM MNpHU3HAK KiIacCHU(UKAlKUW, OCHOBAaHHUSA  JUIS
00001IEHHS ¥ CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B PACCMATPUBAEMBIX (PaKTaX, JAHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISBIISIT TIPUYMHHO--CIICZCTBEHHBIC CBS3U MPHU W3YUYEHUH (PU3NUECKUX SIBICHUH U
MpPOIIECCOB, JAENaTh BBIBOABI C HCIIOJIB30BAaHHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CcHocod pemieHus ydeOHOUM (usmueckoi 3amauu
(cpaBHEHHE HECKOJBKHX BapUaHTOB pEIICHHUs, BbIOOp Haubosiee MOIXOISIIEr0 ¢
y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejLbCcKue 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OMBIT, HECIIOXKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIUIO, TIOTYUYECHHYIO B XOJI€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (pOpMYJUpPOBaTH OOOOIIEHUST ¥ BBIBOJLI IO pe3yjbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHUSI 00 WX pPa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

OPUMEHATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBI U 3allpoChl MPHU MOUCKE U 0TOOpe
uHGOPMAIUH WIN JAHHBIX ¢ y4ETOM MPEITIOKEHHON yueOHOM pu3nuecKkon 3a1auu;
aHaJIM3UpPOBaTh, CHUCTEMATH3UPOBATh UM  HUHTEPHPETUPOBATH  MH(POPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

CaMOCTOSTENIbHO BhIOMpATh ONTUMAJIbHYIO (DOpMY MpeACTaBICHUS UHPOPMALHUUA U
WLTIOCTPUPOBATh pEIllaeMble 3aJlaul HECIOKHBIMU CXeMaMH, JuarpamMmamu, UHOU
rpaduKoil ¥ ©X KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

B XOJ€ OOCYXXIeHusi yuyeOHOro marepuania, pe3ysibTaToB JabopaTOpHBIX padoOT U
IIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKAaeMOW TeMbl M BBICKA3bIBATH
UJeH, HaleJICHHble Ha peIleHUEe 3aJaud W ToJAepXaHHe OarokeaaTelbHOCTH
OOIIICHHS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JUAJIOTA,
OOHapYXUBaTh Pa3INIKME U CXOACTBO MO3UIIHIA;

BbIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



MyOJUYHO TPENCTaBIATh PE3YJIbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  ONBITA
(3KCTIepUMEHTAa, UCCIEA0BAHUS, POEKTA);

MOHUMATh U HCIIOJB30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ UHIAUBUIYAIBHOW pabOThI
IIPHU PEIICHUH KOHKPETHOM (hH3UYECKON MPOOIJIEMBI;

MPUHUMAThH 1€ COBMECTHOM JNESITEIHbHOCTH, OPraHU30BBIBaTH ACHCTBUS MO €&
JOCTUKEHHUIO:  paclpelleNiiTh poJih, OOCYXJIaTh MPOIECChl U  PE3yIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOKO YacTh pabOThI, JOCTUTAs KauyeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YieHAMU KOMaH/IbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOMMH TPOAYKT TIO KPHUTEPHUSM,
CaMOCTOSTENIbHO CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerJIHTI/IBHLle YHuBEpCaJlbHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TpeOYyroIuX s
perieHus GU3NYEeCKUX 3HaAHU;

OpUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAX NPHUHATHS pELICHUN (MHIWBHIYaIbHOE,
IOPUHATHE PELIEHUS B TPYIIE, IPUHATHE PELICHUN IPyNIoNn);

CaMOCTOSITEJIbHO COCTAaBJIATh AITOPUTM peleHUs (PU3MUECKON 3aJaud WU IUIaHa
HCCIIEIOBAHMs C YYETOM HMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BApUaHThI PEIICHMI;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTENJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyaIlMH U MpeJjiarath riaH e€ N3MEeHEHUS,
OOBSCHATh TMPUYUHBI JTOCTHKCHHUS (HETOCTHKEHUS) PE3yJbTaTOB JEATECILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHCJIE B XOJI BBIMOJHEHUS
¢u3nueckoro HccIeAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IS U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTo;

MpU3HABaTh CBOE MPaBO Ha OMMOKY MpU pEIICHHH (PU3NYECKUX 3a/ad WA B
YTBEPKJICHUSX Ha HAyYHBIC TEMBI U TAaKOE K€ IMPABO APYTOro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIry o0y4uenust B 7 Kjacce IpeIMETHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

HUCIIOJIB30BaTh IIOHATHA. (1)I/I3I/I‘—IGCKI/IG Hn XHUMHYCCKHC MABJICHMUA, Ha6J'IIOI[eHI/Ie,
OKCIICPUMEHT, MOJACIIb, THIIOTE3a, CAMHHUIIbI (i)I/ISI/ILIGCKI/IX BCJIMYMWH, aTOM, MOJICKYJIA,



arperaTHbIC COCTOSTHUS BEIIeCTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXAHIUUECKOE
IBIKEHUE (pPaBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJUHEHHOE), TPACKTOPHUS,
paBHOAEHCTByIOIIas cuia, Aedopmanus (ynpyras, IJIACTUYECKas), HEBECOMOCTD,
COOONIAIOIINECS COCYIbL;

paznuuath sABieHUs (Auddy3us, TEmIoBOE JBIKEHHE YaCTUI[ BEIIECTBa,
PaBHOMEPHOE JIBUJKEHHE, HEPAaBHOMEPHOE [BH)KEHHUE, WHEPLUS, B3aUMOJICHCTBHE
T€J, PaBHOBECHE TBEPIBIX TEJI C 3aKPEIUVIEHHOM OChIO BpallEHHUs, lepeaaya
JaBJeHUs TBEPABIMU TElNaMH, >KUIKOCTAMU W Ta3aMu, aTMoc(epHOe AaBJCHHE,
IUTaBaHUE TeJd, TMpPEBpalleHUs MEXaHUYEeCKOM HSHEpruu) MO ONUCAHUI0 HX
XapaKTEpPHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JEMOHCTPHPYIOIIUX JaHHOE
duznyecKoe sBICHUE;

pacno3HaBaTh MNPOSIBICHNUE U3YYEHHBIX (PU3NYECKUX SBJICHUM B OKPYXKAIOILIEM MUPE,
B TOM 4ucCle (PU3NYECKUE SBJICHUS B MPUPOE: MPUMEPHI IBUKEHUS C PA3TMUYHBIMU
CKOpPOCTSIMH B JKHBOW M HEKHBOW NPUPOAE, NEUCTBUE CUJIbI TPEHUS B NPUPOAE H
TEXHUKE, BIUSHUE aTMOC(EPHOro AAaBJICHUS HA KUBOM OpPraHU3M, IUIABAaHUE pHIO,
phIUard B TeJle Ye0BeKa, IPH 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a7a4y B yu4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN;

ONUCHIBATh HU3YYEHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBJICHUS, HCIOJb3Ys
¢usznuecknue BeaUUMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CpPEIHSAS CKOPOCTb, CWJIa YNPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHIIa
TpeHUs, JaBieHHE (TBEPAOrO Tejia, >KUIKOCTH, rasa), BBITAJKHBAIOIIAs CHJIA,
MeXxaHuyeckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(pPHUIHEHT
MIOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KUHETUUYECKAsl U MOTEHLUAIbHAs SHEPIUs), IpU
ONMMCAHUM MPABUIILHO TPAKTOBATH (DU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYUH, X
00O3HAaUeHUs M  €IUHULBl  (PU3UYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBSI3BIBAIOIIME JIaHHYIO (PU3WYECKYIO BEJIMYHHY C JPYTMMM BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (U3HUECKUE SIBICHUS M MPOIECCHl, MCIOJIb3YS
MpaBuJIa CJIOKEHUS CUJl (BIOJb OJHOM MpsiMoil), 3akoH I'yka, 3akoH Ilackais, 3aKoH
ApxuMesa, ITpaBUI0O paBHOBECHUs phiuara (0JI0Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHUS MEXAaHWYECKOM »HHEPruu, IpU ITOM J1aBaTh CIIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MATEMaTUYECKOE BhIPAKEHNUE;

OOBACHATh (PU3NYECKHE SIBICHMS, MPOIECChl U CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUid MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BbIABISTH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX II1aroB C
omopoil Ha 1-2 M3YyYEeHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUH, (PU3UYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3agayd B 1—2 JeHCTBUSA, MCMOJIb3YyS 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHUE BEIUUYMHBI B (POPMYJIBI U
MIPOBOANTH PAacyEThl, HAXOAUTH CIIPABOYHBIE JaHHBbIE, HEOOXOAUMBbIE JJIsi PEIICHUs
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NUYECKON BEJTMYUHBI;



pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIU (U3HUYECKUX
METO/IOB, B OIIMCAaHWH MCCIEIOBAaHUS BBIIEISATH MPOBEPSEMOE MPEATION0KEHHE
(rumotesy), pa3iauM4aTh U HMHTEPIPETHUPOBATH MOJYUYEHHBIH pe3ybTaT, HAXOIUTh
OIIUOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI IO €T0 pe3yibTaTaMm;

MPOBOAMUTH OMBITHI O HAOMIOACHUIO (U3MUECKUX SBICHUM WM (PUINIECKUX
CBOMCTB TeJI: (OPMYIUPOBATH MPOBEPIEMBIE MTPEIIOIOKEHUS, COOMPATh YCTAHOBKY
U3 MPEeAJIOKEHHOTO 00O0pYyIOBaHMS, 3alUCHIBaATh XOJ OIbITa U (POPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUITBI U
TEMIIEPATYPHI C HCIIOIb30BAHIUEM aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus IPHOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT APYTOM C
UCIIOJIb30BAaHUEM  NPSIMBIX ~ M3MEpPEHUM  (3aBUCUMOCTH TYyTH  PAaBHOMEPHO
JBUKYILETOCS TeJa OT BPEMEHU JIBUYKEHHUS TeJla, CUJIbI TPEHHS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpabOTKH MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT
IUIONIAI COTMPUKOCHOBEHHS TE€J, CHUJIBl YIPYTOCTH OT YAJWUHEHHs TPYKUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMA NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHMS TEJl, YCIOBUI paBHOBECHs pbluara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAaHUU YYE€OHOTO HCCIEIOBAHMS, COOMpaTh YCTAHOBKY H
BBITIOJIHATh U3MEPEHHUS, CIIeTys MPEIJI0KEHHOMY TUIaHy, (MKCHUPOBATh PE3YIbTaThl
HOJyYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIMYHMH B BHUJIE MPEIJIOKEHHBIX TaOIMI U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM HUCCIIEAOBAHMS;

MPOBOANTHh KOCBEHHBbIE HM3MEPEHUs (U3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHJIAa TPEHUS CKOJBXKEHHs, HaBJICHUE BO3/ayXa,
BBITAJIKUBAIOIIAs CWJIa, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B IKHUJAKOCTb TEJO,
KOA((DUIMEHT T0JIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPEIOKEHHOM
WHCTPYKIMU: TIPH BBIIIOJIHEHUH UW3MEPEHHH CcOOMpaTh JKCIEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEITMYUHBL;

coONI0IaTh MpaBWIIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyT0BaHUEM;

yKa3bIBaTh MPUHIUMbBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbl, OapOMETp, phluar, MOABUKHBINI
Y HEMOJIBMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HU3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa MX OMHCAHUA (B TOM YHCIE: MOJUIMIHUKHU, YCTPOMUCTBO
BOJIONIPOBO/IA, THAPABIMYECKUI MPEcc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAaX (PU3MYECKUX SIBICHUN U HEOOXOIUMBbIE
(u3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJANTh TPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TMPUMEpax) MPaKTUYECKOTO
HCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU JUIsl oOecredeHust
0e30macHOCTH MpU OOpalleHud ¢ NpudopaMud M TEXHUYECKUMU YCTPONCTBAMH,



COXPAaHEHHUsI 370pPOBbsi W COOJIIOICHUST HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXaroUIen Cpee;

OCYILECTBIIATh OTOOP MCTOYHMKOB HMH(popmauuu B VHTEpHETE B COOTBETCTBUU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCSA 3HAHUNW M IYyTEM
CPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIIEIATH WHGOPMAIUIO, KOTOpas SIBISIETCS
MIPOTUBOPEYUBOMN HIIK MOKET OBITh HETOCTOBEPHOM;

UCIOJb30BaTh IPU  BBIMOJIHEHUHM YYEOHBIX 3aJaHUl  HAy4YHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COAECpP’KAHUS, CIPABOUYHBIE MaTEpUaibl, PECYPCHl CETH
WuTepHer, BiageTb NpUéMaMy KOHCIIEKTHMPOBAHHUS TEKCTa, IpPeoOpa3oBaHUsA
nH(OpMAIUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE 2—3
UCTOYHUKOB HH(pOpMauu (U3NYECKOTO COJAEpKAaHUS, B TOM 4YHUCIE IyOJIUYHO
JieJ1aTh KPaTKHE COOOILIEHUS O pe3yJibTaTaX MPOEKTOB UM yU4EOHBIX UCCIIETOBaHUM,
IIPK 3TOM TIPAMOTHO WCIIOJB30BaTh M3YYEHHBIM NOHATUMHBIM anmapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BHICTYINICHUE MTPE3CHTALINENH;

IIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacnpelensaTh 00s3aHHOCTH
B IpyNIe B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CICAUTH 3a BBIIOJIHECHUEM
IUIaHa JEWCTBUM, aJleKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JCSITEIBHOCTDH
IPYIIbL, BBICTPAWBaTh KOMMYHUKATUBHOE B3aWMOJCHCTBUE, YUWUTHIBAS MHEHHUE
OKPY/KAOIIUX.

K xoniy o6yuenusi B 8 kiacce nmpeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

UCIIOJIB30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTANIMYECKUE U aMOp(HbIe Tena,
HACBIIICHHBIM M HEHACBIICHHBIM Iap, BIAXKHOCTb BO3AYyXa, TeEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUsl, TEIUIOBOM JIBUTATEIIb, DJIEMEHTAPHBIN JJIEKTPUUECKUM 3apsil,
ANIEKTPUYECKOE I10JI€, POBOJHUKHA W JHUAJIEKTPUKH, MOCTOSIHHBIA JICKTPHUYECKUI
TOK, MATHUTHOE TIOJIE;

pasznuyaTh SBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKaTHe, Teronepenaya, TEIIOBOE
paBHOBECHE, CMAyMBAHWE, KalWUISIPHBIE SIBJICHUSA, WCIAPEHHE, KOHJIEHCAIus,
IUIaBJIEHUE,  Kpuctaimiu3auus  (OTBEpAEBaHME), KUIEHHE,  Terulonepeaayda
(TEemIONpPOBOAHOCTh, KOHBEKIIUS, U3JIyYEHHE), SJIEKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3apsiiOB, JEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJCHCTBUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MMPOBOAHUK C TOKOM, DJIEKTPOMArHUTHas
WHIAYKUUS) MO OINHCAHMI0 MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YYECHHBIX (PU3NUECKHX SIBICHUI B OKPY>KaIOIIEeM MHUPE,
B TOM uHclie (pu3nyeckue SBJICHHUS B NPUPOJE: TMOBEPXHOCTHOE HATSKEHUE U
KaNWUIAPHBIEC SBJIEHUS B NPUPOJE, KPUCTAUIBI B Npupoae, usinydeHue CouHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SBJICHUS B aTMocdepe, 3JIEKTPUUECTBO JKHMBBIX OpPraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, Apeid MOI0COB, pOib MATHUTHOIO MOJIS ISl KU3HHU Ha



3emJie, MOJISIPHOE CUSTHUE, IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7a4y B yueOHYI0,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Te€l W (PU3NYECKHE SIBJICHUS, MHCIOIb3Ys
du3nyuecKre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsi, KOJIMYECTBO TEIUIOTHI,
yAeNbHAsA TEIUIOEMKOCTh BEIIECTBA, YZAEIbHAs TEIUIOTA IUIABJICHUA, YHAEJIbHAs
TEIUIoTa MapooOpa3zoBaHUs, yleidbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PHHUIUEHT
MOJIE3HOTO JACHCTBUSI TEIUIOBOM MAIIWMHBI, OTHOCUTEIbHAs BIAXHOCTh BO31yXa,
ANEKTPUYECKUN 3apsif, CUJla TOKa, AJIEKTPUYECKOE HAIPSIKEHHE, CONMPOTHUBIICHUE
IPOBOJHUKA, YyJETbHOE COMPOTHUBICHHE BEIIECTBa, paboTa ©  MOIIHOCTh
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKHUI CMBICI
MCIIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh
(dbopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMYUHY C JIPYTUMHU BEJIMUYMHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTEepHU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBJICHUS M IPOIECCHl, MCHOJIb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHHUS BEIECTBA,
NPUHIUIT CYNEPHO3UIMU TOJIe (Ha KaYyeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH Oma Juisl ydacTka Lend, 3akoH Jlxoyis—J/IeHna, 3aKkoH COXpaHEeHHUs
SHEPruM, MPHU TOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alUCHIBATh €rO
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBSCHEHUE U3 1—2 JTIOTMYECKUX IIaroB ¢
ornopoi Ha 1—2 KM3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBUSA, HCIOIb3YyS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3MUYECKHE BEIUYMHBI: HAa OCHOBE aHajW3a YCJIOBUA 3aJauu
3aMMCBIBATh KPATKOE YCIOBUE, BBISBIIATH HELOCTATOK JAHHBIX JUISl PEIICHUS 3aJa4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJI €€ pelIeHUs], IPOBOAUTH PACUETHI
M CpaBHMBATh IMOJYYEHHOE 3HA4Y€HHE (U3MYECKOM BETUYMHBI C HW3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB,  HCIIOJIb3ysl ~ ONKMCAaHHWE  HCCIENOBaHMUS, BBIIEIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa MPOBEACHUS HCCIEIOBaHUA,
JIeNaTh BBIBOJIbI;

MPOBOJIUTh ONBITHI MO HAOMIOMCHUIO (DU3UYECKUX SBJICHUNM WM (U3HIECKUX
CBOMCTB TN (KalWJUIAPHBIE SBJICHUS, 3aBUCUMOCTH JAaBJIEHHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOpPOCTH TMpollecca OCThIBaHUS W HarpeBaHusd Mpu
U3ITyYeHUH OT I[BE€Ta U3Jydawlled (MOromaniei) MOBEepXHOCTH, CKOPOCThb
UCIIApEHHUs] BOJbI OT TEMIIEpaTypbl XUAKOCTH U IUIOUN[AAM €€ MOBEPXHOCTH,
ANEKTPU3alrsa TEI W B3aWMOJCHCTBUE AIEKTPUUECKUX 3apsiOB, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BU3yaJHM3alllsl MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOIO TIOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,



CBOMCTBA 3JEKTPOJBUTATENSI MOCTOSHHOTO TOKA): (POPMYIHPOBATH MPOBEPSIEMbIE
MPENIONIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYIOBaHMA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BBIBOBL;

BBIMOJIHATh NPSAMbIE H3MEPEHUS TEMIEPATypbl, OTHOCUTEJIBHOW BIIAKHOCTU
BO3/lyXa, CHUJIbl TOKA, HAMpPsDKEHUSA C HMCIOJIb30BAaHHUEM AaHAJIOTOBBIX NMPUOOPOB U
JaTYNKOB (PU3MYECKHX BEIUYMH, CPaBHUBATh PE3YyJbTaThl M3MEPEHUI C Y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKOM BEIMUYUHBI OT JPYToH €
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTbh CONPOTHBIIEHHUS NPOBOJHUKA
OT €ro JJIMHBI, TUIOUIaJX TMOMEPEYHOT0 CEYCHHUS U YNEIBHOIO COMPOTHBIICHUS
BEIIECTBA MPOBOAHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha
IPOBOJIHUKE, HCCIIEOBAaHUE IIOCIEI0BATEIBHOTO U MapalIeIbHOTO COEAMHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIIIOJIHATH
M3MEpEHHUS, CIeAys MPEII0KEHHOMY TIaHy, (GUKCHUPOBAThH Pe3yIbTAaThl TOTYYECHHOM
3aBHCHUMOCTH B BHJE TaOnWI U TpaduKOB, JeJaThb BBIBOABI IO pe3yibTaTaM
WCCIICTOBaHMS;

IPOBOJIUTH KOCBEHHBIE M3MEpPEHUs] PU3NYECKUX BEIMUMH (yJelbHAasl TEMJIOEMKOCTh
BEIIECTBA, COINPOTUBJICHHE NPOBOJHMKA, pabOoTa M MOIIHOCTb 3JEKTPUYECKOIO
TOKA): TNIAHUPOBATh U3MEPEHUS, COOMPATH IKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEAYs
MPEJIOKEHHOW HHCTPYKIIUH, U BEIYUCIISTH 3HAUCHUE BETTUYHHBI;

coOnrofaTh TMpaBuUjia TEXHUKM O€30MacHOCTHM NpU pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPO Ha MX OMHUCaHUs (B TOM YHCIIE: CHCTeMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp, BOJBTMETpP, CUETYHUK DICKTPUUECKOU
SHEPrUM, HJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTebHBIE 3JIEKTPONPUOOPHI
(mpuMepsbl), ANIEKTPUYECKHE MPEIOXPAHUTENIH, HJIEKTPOMATrHUT, AJIEKTPOABUTaTENb
MOCTOSIHHOTO TOKA), HWCIIONIb3Ysl 3HAHUS O CBOMCTBaX (PM3UYECKUX SIBICHUU W
HE00X0oanMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI 1O
CXeMaM ¢ CXEMaTU4YHbIM pUCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMBI JJICKTPUYECKUX IEMel C MOCIeIOBaTeIbHbIM |
napajuieIbHBIM COSIMHEHHWEM JJIEMEHTOB, pas3inudas YCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB DJIEKTPUUECKHX IIeTIeH;

NPUBOIUTH NpPUMEpPHl (HAXOAUTh HHPOPMAIUIO O MpUMeEpax) MPaKTHYECKOro
WCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU JUIsI oOecredeHust
0e30macHOCTH MpHU OOpalleHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUs 370pPOBbsi W COOJIIOICHUST HOPM DKOJIOTMYECKOTO TIOBEACHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIATh MOUCK HMH(popmanuu ¢uznueckoro cojaepkanus B MuHrepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUN W TMYTEM CPaBHEHUS IOTOJHUTEIBHBIX HMCTOYHUKOB



BBIZICISITE MH(MOPMAITUIO, KOTOpasi SBISIETCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU  BBIMOJHEHUM YYEOHBIX 3aJaHUM  HAYyYHO--TIOMYJISPHYIO
JTUTEPATYpy (PU3MUECKOTO COJEp)KaHMS, CIPABOYHBIE MaTepHallbl, PECYpPChl CETH
NutepHer, Bianerb mnpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIIeHUs, 00001as
UHGOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB (DM3HUUECKOTO COACpPKAHUS, B TOM YHCIIE
nyOJUYHO TMPEJCTaBIATh PE3ydbTaThl MPOEKTHOM WM  HUCCIEN0BATENbCKOU
JNEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIOJb30BaTh W3YYCHHBIM NOHATHUNHBIN
ammapat Kypca (U3UKH, COTIPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

OpU BBITIOJHEHUN YYEOHBIX MPOEKTOB U HCCIEAOBAHHMM (U3MYECKUX MPOIECCOB
pacnpenensiaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 33Jja4aMH,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA JACHUCTBUHA W KOPPEKTUPOBATH €ro, aJAeKBAaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIaJA B JI€ITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xoniy o6yuenusi B 9 kiacce mpeMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKEHUs,  nedopmanus  (ympyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
HEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TSHKECTU TBEPAOTO
TEJa, PaBHOBECHE, MEXaHMYECKHE KoeOaHUs U BOJHBIL, 3BYK, HHQpPa3ByK H
VIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJHBI, LIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AATIBHO30PKOCTh, CIEKTPbl UCITYCKAHHWS U MOTJIOLIEHUs, alibda-,
0eTa- 1 raMMa-U3Iy4eHHMs], U30TOIIbI, siIepHAasi SJHEPTEeTUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJIMHEWHOE JBUXKECHHE,
PaBHOYCKOPDEHHOE  MpPSIMOJIMHEHHOE  JBW)XKEHHME, CBOOOJHOE MaJeHUEe  Tell,
PaBHOMEPHOE [BM)KEHHE [0 OKPY>KHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTHUBHOE
JBUKEHUE, KoJeOaTelIbHOE JBUKEHUE (3aTyXarollue M BbIHYXK/ICHHbIE KOJECOaHUs),
pPE30HaHC,  BOJIHOBOE  JBWJKEHUE,  OTPAXEHUE  3BYKa,  MPSAMOJUHEHHOE
pacupoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpakKEHHE CBETA, Pa3JIoKEeHUE OEI0oro CBETa B CHEKTP U CI0XKEHHE CHEKTPAJIbHBIX
[[BETOB, JIMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa U3JyYEHHs) M0 ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHHE U3YUYECHHBIX (PU3UUYECKUX SIBJICHUN B OKPY’KAIOLIEM MHUPE
(B TOM uuncne Quanyeckue SBJICHUS B MPUPOJIE: MPUIMBBI U OTIUBBI, JBUKEHUE
wiaHeT COJHEYHOW CHUCTEMBbI, PEAKTUBHOE JIBJKEHHME IKUBBIX OpPraHU3MOB,
BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, [IyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBICHHUS B MpPHUPOJAE, OHOJOTHYECKoe JeiCTBHUE
BUJUMOTO, YJIbTPA(QHUOIETOBOTO W PEHTI€HOBCKOIO W3IYyYEHUM, €CTECTBEHHBIN



paZMoOaKTUBHBIN (OH, KOCMUYECKUE JTYy4YH, PAJTUOAKTUBHOE M3Iy4YE€HUE MPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PAaJMOAKTUBHBIX HM3IYYCHHMH Ha OpraHU3M YeJOBeKa), Ipu
ATOM MEPEBOJUTH MPAKTHUYECKYIO 3a/layy B YYEOHYIO, BBLAEIATH CYLIECTBEHHBIE
CBOMCTBA (TpU3HAKHN) (U3UUECKUX SBICHUM;

OMUCHIBATh HW3YYCHHBIE CBOMCTBA Ten U (U3MUECKHUE SIBICHUS, HCIOIb3YS
¢usznyeckue BeNWYMHBI (CpeAHAsT W MTHOBEHHass CKOpPOCTh Tela Mpu
HEpPaBHOMEPHOM JBMKEHHH, YCKOPEHUE, MEpPEMEILECHUE, MyTh, YIIOBas CKOPOCTb,
CWJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHuUs, BEC
TEJNa, HMITYJIbC Tela, HMIIYJbC CHJIbl, MEXaHMueckas paboTa U MOILHOCTb,
MOTEHLIMAJbHASL  DHEpPrHsl Tela, MOJHATOrO HaJa  TOBEPXHOCTHIO  3eMJIH,
MOTCHLMAJbHAS DHEPTUS CXKATOW TMPYXKUHBI, KUHETHYECKas DHEPIus, IOJHas
MEXAaHWYECKasi SHEPIUsl, NEPUOJ U 4YacToTa KosieOaHUil, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb NPEJIOMIIEHUS CpPEIbl), IpU
OMHCAaHWU TPABWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIIOJIb3YEeMbIX BEIUYUH,
000O3HaUeHUs M  €IUHULBl (PU3NYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBSI3BIBAIOIINE JTaHHYIO (PU3WYECKYIO BEIWYHHY C IPYTMMH BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U IPOLECCHI, HUCIOIb3Ys
3aKOH COXpAaHEHWS DHEPruH, 3aKOH BCEMHUPHOTO  TATOTCHHUS, MPHUHIINII
CYTIEPIO3UINH CHJI, PUHIIUI OTHOCUTENbHOCTH [ anmues, 3akoHbl HpioTOHA, 3aK0H
COXPAHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS W NPEJOMIICHUS CBETa, 3aKOHbBI
COXPAHEHHUS 3apsJI0BOTO M MAcCCOBOI'O YHMCEN MPU SJEPHBIX PEAKLUAX, NPU ITOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MAaTEMaTUYECKOE
BBIpaXCHHE,

OOBSCHATH (hPM3MUECKHE TMPOILIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull  NPAaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX LIAaroB C OMOpOi Ha
2-3 Wu3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SBICHUH, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3ajaud (OMUpAONIMECSs Ha CHUCTEMY U3 2-3 ypaBHEHHUM),
UCTIOJIb3Yys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJauM 3alMChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTAIOIINE
WM M30BITOYHBIE JaHHBbIE, BBIOMPATh 3aKOHBI M (OPMyJbl, HEOOXOAUMBIE IS
pEIIeHUs], TPOBOIUTh pAc4Y€Thl W OICHUBATH PEATUCTHYHOCTHh MOJYyYEHHOTO
3HaYeHUs (PU3NYECKON BETUUUHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIM (U3HYECKUX
METOJIOB, HWCIIOJIb3Yysl ~ ONHCAaHWE MCCIEAOBAaHUSA, BBIICIATH  IPOBEPSEMOE
NPEINONI0KEHNE, OICHUBATh MPaBUIBHOCTH MOPSAKA MPOBEACHUS HCCIICIOBAHMUS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OIBITOB;
MPOBOJIUTH ONBITHI MO HAOMIONEHUIO (DU3UYECKUX SBJICHUNM WM (U3HIECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbioTOHA, 3aKOHA COXpaHEHHs PHEPIUH,
3aBHCHMOCThH TepHoja KoJeOaHWil TPYKMHHOTO MasTHHKa OT MacChl Tpy3a U



KECTKOCTU TIPY)KUHBI W HE3aBUCUMOCTh OT aMIUIUTYAbl MaJbiX KoOJIeOaHUH,
MPSMOJIMHEWHOE PAaCIpOCTPAHEHHWE CBETAa, Pa3JIOKEHHE OEJIoro CBeTa B CIEKTP,
U3Y4YEHUE CBOWCTB HM300paXEHHsI B IIJIOCKOM 3€pKaje MW CBOMCTB HM300pa)xKeHUs
npenMeTa B coduparonieil TuH3e, HabJt0IeHUe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB
M3IIyY9CHHS): CaMOCTOATEIbHO CcOOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
000pyI0BaHUS, OMIMCHIBATH XOJI OMBITA U €r0 PE3YNIbTATHI, (HOPMYIUPOBATH BHIBOIHI;
IPOBOJUTH TIPU HEOOXOJUMOCTH CEpPHUIO MPAMBIX HU3MEPEHUH, ONpeAesssl cpeaHee
3HaUYCHHUE H3MepsieMOoil BeIMYuHbI ((POKYCHOE paccTOsHUE coOMparolield JUH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEINHHOTO TTPUOOpPA);

MIPOBOJIUTH MCCIEAOBAHNE 3aBUCHUMOCTEH (DU3NICCKUX BEJIUYHMH C UCIIOJIh30BAHUEM
MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TPH PaBHOYCKOPECHHOM
JIBKEHUH O€3 HavyallbHOM CKOpOCTH, Nepuoja KoyeOaHWd MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHbI HUTH, 32aBUCUMOCTHU YIJIa OTPAXKEHUS CBETA OT yrIiia MaJIeHUus u
yria TpeJIOMJICHHS OT yrjia TMajaeHWs): IUIAHUPOBaTh  HMCCIICOBAHUE,
CaMOCTOSATEIILHO COOHMpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl IOJYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEITUYHMH B BUIC TaOJIUIl B Tpa(UKOB, JEJIaTh BHIBOJIBI IO
pe3yibTaTam HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BEIMYMH (CPEIHSASI CKOPOCTh W
YCKOpPEHHE Teja TpPH PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
nmajeHus, )KECTKOCTh MPYKUHBI, KOAPGUIIUCHT TPEHUS CKOJIBKCHUS, MEXaHUIECKasI
paboTa ¥ MOIIHOCTb, 4YacTOTa M TMEpUoj KOJIeOaHUW MAaTeMaTHUYeCKOro W
NPYXUHHOTO MasiTHUKOB, ONTHYECKas CUJia COOMpAIOIIEH JIMH3bI, PaInOaKTUBHBIN
¢oH): TUTAaHUPOBATH HM3MEPEHUs, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeTys TPEII0KCHHOW WHCTPYKITUU, BEIYUCIIATH 3HAUCHHEC
BEIMYMHBI W aHAJU3UPOBATh IIOJYYEHHBIC PE3YNbTaThl C Yy4ETOM 3aJaHHOU
IIOIPELTHOCTHA U3MEPEHUN;

coONo/IaTh TpaBWIa TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pas3IuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NUYECKUX MOJEICH: MaTepuanabHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUEYHBIN MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIE]Ih aTOMHOTO SJIpa;

XapaKTEepU30BaTh MPUHIUIBI JICUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB ¢ OMOpOM Ha WX OMUCaHUsA (B TOM YHCIIC: CIUIOMETD, JaTYUKH
MIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHs, pakKeTa, 3XO0JIOT, OYKH, TIIEPUCKOIL,
doToamnmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3WMETp, Kamepa
Buiibcona), ucmomb3yst 3HaHHS O CBOMCTBAX (PU3WYECKUX SBICHUN M HEOOXOIUMBIC
¢dusnueckre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMAaTHYHBIC PHUCYHKH M3yYCHHBIX TEXHHYECCKUX
YCTPONCTB, HW3MEPUTEIBHBIX NPHOOPOB M TEXHOJOTHYECKHX IIPOIIECCOB TIPH
perieHNr y4eOHO--MPAaKTUUECKUX 3aj7a4, ONTHYECKHE CXEMbI I TOCTPOCHHS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparoiiet JMH3e;



e TMPHUBOAUTH NpUMEPHl (HAXOAUTH HUHPOPMAIUIO O TMPUMEpPAx) MPAKTUYECKOTO
MCIIONIb30BaHUsl (PU3MUECKUX 3HAHWU B TMOBCEJHEBHOW >KU3HU ISl OOecredeHust
0e30MacHOCTH IpH OOpalleHuu C NpUOOpaMHM M TEXHUYECKHMMM YCTPOMCTBAMH,
COXPAHEHHUS 370pOBbsi U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO IMOBEACHUS B
OKPYXaroUIen Cpee;

e OCYHIECTBIIATh TOUCK HH(poOpManuu ¢usndeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIBHO (POPMYJIHpYsl MOMCKOBBIA 3allpoC, HAXOIUTh MYTH OMNPEICIICHUS
JOCTOBEPHOCTH IOJIyY€HHOM HMH(OpPMAlMM Ha OCHOBE MMEIOIIUXCS 3HaHUM U
JOTIOJIHUTENbHBIX HCTOUHUKOB;

e HCIOJB30BATh NPU BBIIOJHEHHH Y4YEOHBIX 33JaHUN  HAYYHO--TIONYJSIPHYIO
JUTEepaTypy (PU3NYECKOTO COJCp)KaHUS, CIPAaBOUYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiajeTb NpUEMaMU KOHCIIEKTHMPOBAHHUS TEKCTa, IpPeoOpa3oBaHUA
MH(pOpPMAIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHbIE COOOLIEHUS HA OCHOBE
MH(OpMaMU U3 HECKOJbKHX MCTOYHHUKOB (PU3MUYECKOrO COAEpKaHUsA, MyOJIUYHO
MPEACTABIISATH PE3YJIbTaThl IPOCKTHON MM UCCIEN0BATEIbCKON AEATENBHOCTH, TIPH
3TOM TPaMOTHO HCIIOJB30BATh WM3YYEHHBIM ITOHATUMHBIN amnmapar H3y4aeMoro
pasznena (QU3MKA U CONPOBOXKJATh BBICTYIUIEHHE MpEe3eHTaluued ¢ ydérom
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.

KPUTEPUU ONEHNBAHUSA NIPEIMETHBIX PE3YJIbBTATOB
OueHka yCTHBIX OTBETOB YYaIMXCSH.

Ormerka «5» cTaBUTCS B TOM CJy4yae, €CIIM Y4YalllMWCs IOKAa3bIBA€T BEPHOE
MOHUMaHUE (PU3NYECKON CYHUIHOCTH PacCMaTpPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHUH, JAET TOYHOE OINpPEACIIEHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSITHI U
3aKOHOB, TEOPHI, a TaK¥Ke MPaBUIBLHOE OIpe/ieeHHe PU3NUECKUX BETUUMH, UX €TUHUIL
U CIIOCOOOB M3MEPEHUS; MPABUIBLHO BBIMOJIHAET YEPTEKHU, CXEMBbI U IpaUKH; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHYy, COMPOBOXKJIAET PaccKa3 HOBBIMU MPUMEpPAMHU, YMEET
OPUMEHATh 3HAHUS B HOBOW CHUTYallMM NP BBIIOJHEHHH NPAKTUYECKUX 3aJaHMI;
MOXET YCTaHABIIMBATH CBSI3b MEXKY M3YyYa€MbIM M paHee M3YUEHHBIM MaTepUajioM IO
Kypcy (pU3uKH, a TaK)Ke ¢ MaTepUaIOM YCBOEHHBIM MPU U3YUEHUH JAPYTUX MPEIMETOB.

Otrmerka «4» CTaBUTCS B TOM CJIy4yae, €CIM OTBET Y4YEHHUKA YJOBJIETBOPSET
OCHOBHBIM TpeOOBaHMIM K OTBETY Ha OTMETKY 5, HO 6€3 UCTIO0Ih30BaHUSI COOCTBEHHOTO
IJIaHa, HOBBIX TPUMEPOB, 0Oe€3 TNpUMEHEHHUs 3HaHW B HOBOM cHUTyanuu, O0e3
HCIIOJIb30BaHUS CBS3€M C paHee M3yYEHHBIM MaTEpHaIOM, YCBOECHHBIM IPU HW3yYEHUU
APYTUX TPEIMETOB; €CIU ydJalluics JOMyCTHJ OJHY OMIMOKY WM He Ooyiee ABYX
HEJOYETOB M MOXKET HCIPABUTh MX CAMOCTOSTENIbHO WM C HEOOJBIIONH MOMOIIBIO
YUUTETIS.

Otrmerka «3» CTaBUTCS B TOM Ciy4ae, €ClId y4YalluWCA MPaBUIbHO MOHHUMAET
(U3HUECKYI0 CYUTHOCTh PACCMAaTPUBAEMBbIX SBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE
MMEIOTCS OTAeNIbHBIE TPOOeIbl B YCBOGHUH BOMPOCOB Kypca (PU3UKU; HE MPENATCTBYET



JaNbHENIIEMY YCBOCHHIO IPOIPAMMHOIO Marepuaja, yMeeT NPUMEHSTh MOJyYECHHbIE
3HaHUSA TPU PEIICHUU MPOCTHIX 33aJad4 C HUCHOJIb30BAaHHUEM TOTOBBIX (HOPMYI, HO
3aTpyAHSIETCS MPU PEIICHUH 3a/1ay, TPeOyIouX npeoOpa3oBaHusi HEKOTOPHIX (HOPMYIT;
TOMyCTHII He Oojiee OJIHOM TpyOoi W OJHON HErpyOoi ommoOKu, He Oojiee ABYX-Tpex
HErpyObIX HEI0YETOB.

OTMeTKa «2» CTaBUTCS B TOM cllyyae, €ClI y4Yalluics He OBJajesl OCHOBHBIMU
3HaHUSAMHU B COOTBETCTBUU C TPEOOBAHUSIMH U JIOMTYCTHII OOJIbIIIE OMIMOOK M HEIOUETOB,
9eM HEOOXOIUMO TSI OTMETKH «3».

OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT

OtrMmeTka «5» craBUTCS 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTBHIO 0€3 OImHUOOK U
HEJI0YETOB.

Ot1MmeTKa «4» cTaBUTCA 32 pabOTy, BHIMOJHEHHYIO MOJTHOCTHIO, HO MPU HAJIUYUU
He OoJiee 0JTHOM OMMOKM U OJTHOTO HEJI0UEeTa, He 0oJiee TpeX HEA0UYETOB.

OtMmeTka «3» cTaBUTCS 32 pabOTY, BHIINOIHEHHYIO Ha 2/3 Bcell pabOThl IPABUIIBHO
WU TpU JONYIIEHUU HE Oosiee OJHOM TpyOoil omumOKku, He Oojiee TpexX HEerpyObIxX
OIIUOOK, OJHOM HErpyooOil OIIMOKM U TPEX HEIO0YETOB, NMPU HAJUYHMH YETHIPEX-IATU
HEJI0OYETOB.

OtrMeTka «2» craBUTCA 3a pabOTy, B KOTOPOM YHUCIO OMIMOOK U HEI0YETOB
IPEBBICUIIO HOPMY JUISL OTMETKH 3 WIJIM MIPABUIIBHO BBIIIOJIHEHO MeHee 2/3 paboThl.
Ounenka 1a00paTopHBIX padoT

Otrmerka «5» cTaBUTCS B TOM Cilydyae, €CIM Yy4YalllUics BBINOJHUI paboTy B
MOJTHOM OOBEME C COOJIIOJICHMEM HEOOXOIUMOW TMOCIEAOBATEILHOCTH IPOBEACHUS
OMBITOB M W3MEPEHU; CAMOCTOSITEIbHO M PALMOHAIILHO MOHTUPYET HEOO0XOIMMOe
000pyZI0OBaHUE; BCE OMBITHIIPOBOJAUT B YCIOBUAX M pPEXHUMaxX, 00ECIEUUBAIOIINX
NOJyYE€HUE NPAaBWIBHBIX PE3yJbTAaTOB M BBIBOJOB; COOJIOJAET TpeOOBAHUS IMPaBUII
0e30MacHOro TpyAa; B OTYETE MPaBWJIBHO W AKKypaTHO BBINOJIHAET BCE 3aIlUCH,
TaOJIUIIBI, PUCYHKU, YEPTEKH, TPapUKU, BHIYUCICHUS, IPABUIHHO BBITIOJIHACT aHAIHU3
MTOTPEIIHOCTEN.

Otrmerka «4» cTaBUTCS B TOM CIlydyae, €CIM Yy4YalllUuics BBINOJHUI paboTy B
COOTBETCTBUM C TPEOOBAaHUSIMU K OTMETKE «5», HO JOMYCTWJ JABAa-TPU HEIOYETa, HE
0oJiee 0HOM Herpy0oil OMMOKU U OJHOTO HEJ0UEeTA.

OtrMeTka «3» CTaBUTCS B TOM Cllydae, €ClIM YYalllUuHCs BBINOJIHUI paboTy He
MOJIHOCThIO, HO OOBEM BBHIMOJIHEHHONM YacTH TaKOB, YTO TO3BOJISIET TOJYYUTh
MIPaBUJIbHBIE PE3YJIbTAaThl M BBIBOJBI, €CIIM B XOJE NPOBEIEHHUS OIbITAa U U3MEPEHUN
ObUIM JOTYIIEHBI OLIMOKH.

OTmMeTKa «2)» CTaBUTCA B TOM Cjydyae, €CJIM y4YalllMiCs BBIOJHWI PadOTy HE
MOJIHOCTBIO M 00BEM BBINOJHEHHONH pabOThl HE TMO3BOJIAET CHENaTh MPABUIIbHbBIE
BBIBO/IbI, BBIUMCIIEHUS; HAOMIOACHUS NPOBOAWINCH HENPaBUIbHO. B mNHChbMEHHBIX
KOHTPOJIbHBIX paboTax yuuTHIBA€TCS TAK)Ke, KaKyl0 4YacTh paObOThI BBITIOIHIII YUEHUK
Ilepeyennb omMoOOK.



I. I'pyObie ommokm.

1. He3nanue omnpeieneHuii OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUII, MOJIOKEHUN TEOPHUH,
dbopmyn, OOLIENPUHATHIX CHUMBOJIOB, 00O3HA4YeHHS (DU3MYECKUX BEIIUYUH, €IUHUILY
U3MEPEHUSL.

2. HeymeHue BbIIETATH B OTBETE TJIABHOE.

3. HeymeHnue npuMeHSTh 3HAHUS IS pEIICHUs 3ajady U OObSICHEHUS (PU3NYECKUX
SBIICHUHN; HEMPaBWIbHO C(HOPMYIUPOBAHHBIE BOMPOCHL, 3a/JaHUs WM HEBEPHbIE
OOBACHEHHsI XOJa MX PEIICHMs, HE3HAHWE MPUEMOB PEIICHHS 33Ja4, aHAJOTUYHBIX
paHee pEIICHHBIMU B KJIACCE; OIIMOKH, TMOKA3bIBAIOIIME HEMPaBUJIBHOE MOHWMaHUE
YCJIOBHS 3a/1a41 WJIA HEMPABUIBHOE UCTOJIKOBAHHUE PEILICHHUS.

4. HeymeHue yuTaTh U CTPOUTH Tpad@UKU U MPUHIIUITHAIBHBIE CXEMbI

5. HeymeHnue moAroToBUTh K paboOTe YCTAaHOBKY WJIM JIaDOpaTOpHOE OO0OpyAOBaHHUE,
IIPOBECTH OIIBIT, HEOOXOUMBIE PacueThl WM MCHOJIB30BaTh MOJYyUYECHHbIE JaHHBIC JIJIS
BBIBOJIOB.

6. HeOpexHoe OTHOLIEHHME K JIA0OPATOPHOMY OOOPYIOBAHHUIO U H3MEPUTEIBHBIM
npudopam.

7. HeymeHnue onpeaenuTh MoKa3aHus U3MEPUTEIILHOTO mpudopa.

8. Hapymenue TtpeOoBaHuii mpaBuil 0€30MacHOrO0 TpyAa TMPU  BHIOJHEHUU
JKCIIEpPUMEHTA.

I1. Herpy0Obie omunokm.

l.Hetounoct  (OpMyJIHUpPOBOK, OMNPEACIICHUIN, 3aKOHOB, TEOPUN, BBI3BAHHBIX
HETOJIHOTOM OTBETa OCHOBHBIX THPU3HAKOB ONpeaeiasieMoro MoHATHS. OmuoKH,
BbI3BaHHbIE HECOOJIIOICHUEM YCIOBUM MPOBEJICHUS ONBITA UM U3MEPEHU.

2.0mmOKM B YCJIOBHBIX OOO3HAYEHHUSAX HAa MPUHLUUIHUAIBHBIX CXEMaX, HETOYHOCTH
yepTexei, rpaduKoB, CXeM.

3.IIponyck win HETOYHOE HAMMCAHUE HAUMEHOBAHUM €TMHUIl (PU3UIECKUX BEITHYMH.
4.HepannoHaabHBIN BBIOOP X0/1a PEIICHHUS

II1. Hexouertsl.

l.HeparmonanpHble  3allUCH  TNPU  BBIYUCIICHUSAX, HEpPALMOHAIbHBIC  MPUEMBbI
BBIYMCIICHU, TPeoOpa30BaHuil U PEIIeHUs 3a1au.

2.ApudmeTnuecknue OMIMOKU B BBIUMUCIEHUSX, €CJIM 3TH OLIMOKHA rpy00 HE HCKAXaroT
pEeanbHOCTh MMOJTYYEHHOTO PE3YJIbTaTa.

3.01aenbHbIe TOTPEIIHOCTH B JOPMYIUPOBKE BOIIPOCA MIIA OTBETA.

4.HeOpexHoe BBIOTHEHHUE 3aMUCel, YepTexKEH, CXeM, TpapuKOB.

5.0pdorpaduueckrie v MyHKTyallMOHHBIE OIIHOKH.

IV. Kputepun oueHuBaHHMS TECTOBBIX padoT.

«5» 100 — 85%

«4» 84-71%

«3» 70-55%

«2» 54-25%



®OPMbBI ATTECTAHUU/KOHTPOJIA

Bxoasimuii KOHTPOJIb OCYIIECTBISETCS B Hadajne ydeOHoro roma. llems —
OMPENEIUTh UCXOJHBIA YPOBEHb 3HAHUN YYalIUXCS, ONPENEIUTh (POPMBI U METOJIbI
paboTel ¢ yyammmucs. Gopma KOHTPOIIS: KOHTPOJIbHAs padoTa.

Texkymuii KOHTPOJIb OCYIIECTBISETCA MOCIE U3YUYCHUS OTACIIBHBIX TEM, pa3lelia
nporpaMMbl. B NpakTUYECKOW JESITENBHOCTH PE3YIbTATUBHOCTh  OLEHHUBAETCS
KadeCTBOM BBITIOJIHCHUS TMPAKTHUYECKHX pPAa0OT, MOUCKY M OTOOpY HEOOXOIUMOTO
Marepuasia. AHaTU3UPYIOTCS MOJIOKUTEIbHBIE U OTPUIIATEIbHBIE CTOPOHBI PAaOOTHI,
KOPPEKTUPYIOTCA HenoCTaTkh. KOHTpoib 3HAaHUK OCYIIECTBISIETCS C IOMOIIBIO
3aJlaHUM Tearora; B3aWMOKOHTPOJIS, CAMOKOHTpoJiA M Jp. OHHM aKTHBU3ZUPYIOT,
CTUMYJIMUPYIOT paboOTy y4alllUMXcCs, MO3BOJISIOT OOJiee MOJHO MPOSIBISATH MOJYyYEHHbIE
3HAHUSA, YMEHHUS, HABbIKH.

IIpomMe:KyTOUYHBIH KOHTPOJIbL OCYIIECTBIACTCS B KOHIE | momyroaus ydeOHOro
rojia. @opMa KOHTPOJIS: KOHTPOJIbHAsA padoTa.

HNToroBplii KOHTPOJb OCYIIECTBISIETCS B KOHIE YydeOHoro roaa. Popma
KOHTPOJISl: KOHTPOJIbHAs padoTa.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos ‘
Ne  HauMmeHoBaHHe pa3/ie/ioB M TeM NPOrPpaMMbl JuieKkTpOoHHbIE (U poBbIE)
/o Beero Kontpoabnbie IlpakTnueckue 06pa30OBATETbHbIE PECYPCHI
padoThI padoThI
Pa3nes 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 dusnka - HayKa 0 IPUPOJIe 2 bubnuoreka [{OK https://m.edsoo.ru/7t416194
1.2 dusnyecKkre BeITUYNHBI 2 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbII METO/ MO3HAHUS 2 1 bu6numoteka LIOK https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3znea 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA
2.1 CrtpoeHue BelecTBa 1 bu6nuoteka LIOK https://m.edsoo.ru/7f416194
2.2 JIBIACHUE M B3AUMOACHCTBHE HACTHIL 2 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f416194
BEIIIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 bubmuoreka LITOK https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue e
3.1 MexaHn4ecKkoe JIBIKCHUE 3 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nuoteka LIOK https://m.edsoo.ru/7f416194
33 Cuna. Bunp! cun 14 1 2 bubnuoteka [{OK https://m.edsoo.ru/7f416194
HToro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
4.1 Jagnenne. Ilepenata naBieHust TEEPALIMM 3 bu6nuoteka LIOK https://m.edsoo.ru/7f416194
TeJIaMH, KUJIKOCTSIMH U Ta3aMH
4.2 JlaBiieHue >XUIKOCTH 5 bubnmnoreka [{OK https://m.edsoo.ru/7f416194
4.3 ATMochepHOe naBiieHHE 6 bubnuoteka [{OK https://m.edsoo.ru/7f416194
4.4 E;)I;ICTT;T PRIIKOCTH H Ta3d Ha HOTPYMEHHOE B 7 1 3 bubmuoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
5.1 ‘ PaboTa u MOIIHOCTD 3 ‘ 1 bubnuoreka LIOK https://m.edsoo.ru/7f416194
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Koaun4gecTBO 4acoB

Ne  HaumeHOBaHMe pa3je/ioB M TEM NPOrpamMMbl DJIeKTpOHHBIe (LM (POBbIE)
/i Beero Koutpoabnbie IlpakTnueckue 06pA30BATETbHbIE PECYPCHI
padoThI padoThI
5.2 [IpocThie MeXaHU3MBI 5 1 bubnuoreka [{OK https://m.edsoo.ru/7t416194
53 MexaHuueckasi SHepTrHst 4 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
HToro nmo pazneny 12
Pe3zepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 68 3 12
INPOI'PAMME
8 KJIACC
KoanuecTBo 4acoB
No JileKTpoHHbIE (LU POBBIE) 00pa3oBaTe/IbHbIC
w/n HanmeHoBaHue pa3/iesoB U TeM POrpaMMbl Beero KonTpoJbHble IIpakTHyeckune pecypcesl
padoThI padoThI
Pasnea 1. TenuioBblie siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmuoteka I{OK https://m.edsoo.ru/7f4181ce
1.2 TemnsoBble mporecchl 21 1 5 bu6nuoreka IIOK https://m.edsoo.ru/7f4181ce
HToro no pasneny 28
Paznen 2. DuekTpuyecKkue 1 MATHUTHbIE SIBJICHUSI
2.1 DEKTP FHCCIHC SApSUBL. 3apsUKeHHbIC TENA H HX 7 1 bubnmuoreka LIOK https://m.edsoo.ru/7f4181ce
B3aMOJACUCTBHEC
2.2 [TocTOsSIHHBIN ANIEKTPUUECKUN TOK 20 1 7 bubmuoreka [IOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHHS 6 1 1.5 bubmuoteka I{OK https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHuTHAsT MHTYKINS 4 bu6nuoreka L{OK https://m.edsoo.ru/7f4181ce
HToro no pazneny 37
Pe3zepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB 110 68 3 145

MNPOI'PAMME
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9 KVIACC

Ne KoanuecTBo yacon
n/n HauMeHoBaHue pa3eioB U TeM MPOrpaMMbl KonTposibHbIe IpakTHyeckue DAeKTpOHILIE (LHPPOBLIE) 0GpasopaTelLHbie
Beero padoThI padoTsI peeypent
Pa3znen 1. Mexannueckue siBJeHUs!
1.1 gii’i‘;‘;‘f‘“‘oe ABHKCHHE H CTIOCOOH €10 10 1 Bu6mnorexa 1[OK https:/m.edsoo.ru/7f41a4a6
1.2 B3aumopeiicTBue Ten 20 1 3 buomuotexa LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHUS 10 3 bubmoteka [{OK https://m.edsoo.ru/7f41a4a6
HToro no pasneny 40
Paznen 2. Mexanu4ueckne KoJ1e0aHUsI U BOJHBI
2.1 MexaHuueckre KoJieOaHus 7 3 bubnunoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecKre BOJHBIL. 3BYK 8 1 3 Bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
HToro no pasneny 15
Pa3nen 3. DiieKTPOMarHMTHOE M0JIe ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 ]?(J)I;I::FOMHHHTHOG HHOJIE 1 3JICKTPOMATHHTHbIE 6 2 Bubmmoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 6
Paznen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI paCIPOCTPaHEHHS CBETA 6 2 Bbubmmoreka L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKHE TTPUOOPHI 6 3 Bubmmoreka L{OK https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBeTa B CEKTP 3 2 bubmoteka L{OK https://m.edsoo.ru/7f41a4a6
HToro no pasneny 15
Paszpnen 5. KBantoBble siBJ1eHUsI
5.1 Hcnyckanue v mOrjaoueHue cBeTa aToOMOM 4 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siApa 6 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakiuu 7 1 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41a4a6
HToro no pazneny 17
Paznes 6. [loBTOpUTETHHO-000011IAK0IIHI MOAYJIH
6.1 [Tosropenue i 0Gobmienne conepxanus Kypea 9 2 bubnunoreka [IOK https://m.edsoo.ru/7f41a4a6
¢u3ukm 3a 7-9 xmace
HToro no pazgeny 9
OBILIEE KOJUYECTBO YACOB IO TIPOT'PAMME 102 27 ‘
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Gusuka, 7 knacc/ [epoikun A.B., OG1iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obiiectBo «M3narenbctBo «IIpocBemieHuey

» dusuka, 7 knacc/ [lepoimkun A.B., O6111eCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO
«3narenbeTBO «IK3aMEH»

CO6opnuk 3anay, 3ananuii. ®I'OC. dusnka. COOpHHUK BOMPOCOB U 3a7a4 K yUSOHUKY

N.M.Ilepsimkuna, A.1.MBanosa. A.E. Mapon, E.A. Mapomn, C.B. I1o3olckuit

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

®uzuka. 7 kinacc. Meroaunueckoe nocobue k yueonuky .M. Ilepsimkuna, A.W. 1iBaHoBa
Pabouas nporpamma (aBtopsl E. M. I'ytHuk, M. A. TletpoBa, O. A. UepHukona),
pa3MellleHHas Ha CaiiTe U3/1aTeIbCTBa;

®dusuka. Pabouas Terpans. 7 kinacc (aBropsl T. A. Xannanosa, H. K. Xannanos);
®wusuka. Tectrl. 7 knacc (aBropsl H. K. Xannanos, T. A. Xannanosa);

®dusuka. lunakruaeckue Mmatepruansl. 7 kinacc (aBropsl A. E. Mapon, E. A. Mapon);
®duzuka. COOpHUK BOMTPOCOB U 3a11a4. 7 knacc (aBTopsl A. E. Mapon, E. A. Mapos, C. B.
[To3oiickuii);

®usuka. [luarnoctuyeckue padbotel. 7 kinacc (aBtopsl B. B. [llaxmartosa, O. P. llledep);
®dusnka. CaMOCTOSATEIBLHBIEC M KOHTPOJIbHBIE paboThl. 7 Ki1acc (aBTophl A. E. Mapom, E. A.
Mapon);

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HNHTEPHET



https://www.yaklass.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/

http://www.school.mipt.ru

http://kvant.mccme.ru/

http://www.e-science.ru/physics

http://nano-edu.ulsu.ru

http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/

http://www.all-fizika.com/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA B AT «<KBAHTOPUYM»

OoOopyaoBanue 1Jisl JeMOHCTPAUMOHHBIX ONIBITOB

D
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)

bapomerp-anepounn

TepMoMeTp AEMOHCTPAIMOHHBIN

W cTOYHUK MOCTOSTHHOTO U TIEPEMEHHOTO HAIIPSIAKEHUS

JIlnHaMOMeTp 1EMOHCTPALIMOHHBIN

Hacoc BakyyMHBIl € 3JIEKTPOIIPUBOIOM

[Tpubop A IEMOHCTpAIUK ABJICHUS B KUJIKOCTU

[ITap ¢ koapIOM

['py3 HabopHsIit 1 kr

TpancpopmaTop yHUBEpCaIbHBIM

Marnut n1yroo0pa3Hbiii JEMOHCTPAIMOHHBIN

Marsurt 1mosj0CcoBOM IeMOHCTPAIIMOHHBIN (T1apa)

CTpenku MarHUTHBIE HA IITaTUBAX

Habop nemoHCTpannoHHBIN «IEKTPOCTATUKA (JIEKTPOCKOIIHI (2 MIT.), cyaTaH (2
IIT.), TAJIOYKa CTEKJITHHAS, TalouKa Y300HUTOBAS, IITATUBBI U30JUPYIOMHKE (2 IIT.)
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14)
15)
16)
17)
18)
19)
20)
21)
22)

MarmmHa 35ekTpodopHas Wi BHICOKOBOJIBTHBIN UCTOYHUK

[Tpubop At AEMOHCTPAIUN TETIIOTPOBOTHOCTH TEIN

HaGop ans neMoHCcTpalyi MarHUTHBIX MMOJien

Ha6op nemoncTpanmnoHHsiil «I10CTOSHHBIN TOK

Habop nemoHcTpanmoHHbIi «I"a30BbIe 3aKOHBI U CBOMCTBA HACHIIIIEHHBIX MTAPOBY
HaGop nemoHcTparmoHHbIil «BomHOBas onTHKAY

CrniekTpockorn ABYXTpyOHbIN 1

Habop cnekrpanbHbIX TPYOOK ¢ MCTOUHUKOM MUTAHUS

KoMIieKkT nmocyipl AEMOHCTPAIMOHHOW C MPUHAJIEXKHOCTSIMHA

Jlono/IHUTEIbHOE 000py10BaHHe

1)
2)
3)
4)
3)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

['enepaTop 3ByKOBOM

Maimnna BoJIHOBas

Habop nemoHcTpaninoHHbi « MeXaHUYEeCKUE SIBJICHUS

HaGop nemoHcTpanimoHHsiil «MexaHndyeckue KoJieOaHusl U BOJTHBD
Habop neMoHCTpalluOHHBIN «IEKTPOIUHAMUKAY)

Habop nemoncTpanmonnsiii « BomrHoBasi BaHHa»

Habop nemoncTpannonusiii «['eomerpruyeckas OnTukar

Komrekt npubopoB ¥ MpUHAIIKHOCTEN IS IEMOHCTPAIIMK CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH

HaGop nemoncTpanmonHsiil «Onpeaenenre noctossHHou [lnankay
O6opynoBanue J1s 1abOPaTOPHBIX padOT U MPAKTHKYMOB
O6opynoBanue J1s J1a0OpaTOPHBIX padOT M YICHUYECKUX OIBITOB (Ha 0aze
KOMILIEKTOB 7151 OI'9)

KoMmuiekT jy1st npakTUKyma 1o MEXaHUKe

KomMriekT 115 mpakTuKyMa 1o MOJIEKYJISIpHON (hU3uKe

KoMriekT jy1st mpakTuKyma o 3JIEKTPUYECTBY

Hudposas nadoparopus «Pu3nka» npopuibHas s MeJarora

e becnpoBoaHON MyIbTHAATYUK 110 (U3HUKE C 6-F0 BCTPOCHHBIMU JaTYNKaMHU

e [ludposoit naTunk Temneparypsl ¢ AMANA30HOM U3MEPEHUs He yxke yeM ot -20 qo 120C

¢ I[ludposoii maTunk aOCONFOTHOTO JABJICHHS C TUANIa30HOM U3MEPEHHUS HE yke yeM oT 0
1o 500 xIla

e JlaTyMK MarHUTHOTO MOJIS C AUANIA30HOM U3MepeHust He yxke yeM oT -80 1o 80 MTn

JlaTuuk HanpsiKEHHS ¢ JUana3oHaMy U3MEPEHUS HE yKe ueM oT -2 a0 +2B ; ot -5 1o
+5B; ot -10 10 +10B; ot -15 no +15B
e JlaTuuk TOKa HE yke uem ot -1 go +1A

e JlaTuuk akcenepoMeTp C OKa3aTeIsIMU HE MeHee yeM: +2 g; +4 g; £8 g

e USB ocuwmuiorpad He meHee 2 kanana, +/-10 B

e KOHCTPYKTOp AJIs1 IPOBEICHUS SKCIIEPUMEHTOB
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