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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no ¢u3uke Ha ypoBHE OCHOBHOTO 001ero oO0pa3oBaHMUs COCTaBJICHA Ha
OCHOBE TIOJIOXKEHWH U TpeOOBaHMII K pe3yibTaTaM OCBOCHHSA Ha 0a30BOM YpOBHE
OCHOBHOHM 0Opa3oBaTesibHOM Tporpammsl, npeactaBieHHbIx B @I'OC OO0, a Takxke ¢
yuétoM denepaibHOM pabdoueil mporpammbl BocnuTanus W KoHUeNnuuu mnpenojaBaHus
yueOHoro npeamera « Pu3nKay.

CopmepxaHue  mporpamMMmbl 1O (U3MKE  HampaBieHO Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIMXCSl M OPTraHU3aINI0 U3yYeHHs (GU3UKH Ha
NesATEeIbHOCTHOM OCHOBE. B mporpamme no gusuke yuuThIBatOTCS BO3MOKHOCTH Y4E€OHOTO
npeaMera B peanmszanuu TpedboBanuii GI'OC OOO k MmIaHUpyeMbIM JTUYHOCTHBIM U
METamnpeaMETHBIM  pe3ylbTaTaM  OOy4YeHus, a TaKKe MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET paclpenesieHne yd4eOHOro marepuaia Io
rogaM o0yuyeHus (Mo Kjaccam), ImpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3yUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJCPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IENbIO OKa3aHUS METOJAMYECKOW MOMOIIU
YUUTEIII0 B CO3/IaHUU pabouel MporpamMMsbl 10 y4eOHOMY MPEAMETY.

®duzrka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MOCKOJBKY (DU3MUECKHE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB M SIBICHUH,
U3y4aeMbIX XUMUEH, Onosioruei, acTpoHOMUEH U (pr3nueckoil reorpadueii, BHOCUT BKIIaJ
B ECTECTBCHHO-HAYYHYIO KapTHHY MHUpa, NPEIOCTaBIseT Haubojee SICHbIE 00pa3iibl
NPUMEHEHUs HAYYHOIO0 METOJa IMO3HAHMS, TO €CTh Croco0a MOJYy4YEHHUS TOCTOBEPHBIX
3HAaHUU O MUpE.

Onna w3 TrHaBHBIX 3amad  (Qusnyeckoro oOpa3oBaHWs B CTPYKType OOIIEro
o0Opa3oBaHus COCTOUT B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U MHTEpeca
K HayKe y OOy4aronmxcs.

N3yyenue ¢uznku Ha 0a30BOM YPOBHE MpPEANOJaraeT OBIAJICHHE CIEAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTbD:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIE U MCIIOJIH30BATh HAYUHbIE JI0KA3aTEIbCTBA JJIs
MOJIy4EeHHs BBIBOJIOB.

[enu n3yuenus: GuU3MKU Ha YpOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs OMpPEACNICHbI B
Konnenuuu mnpenogaBanusi yueOHoro mpeamera «®dusmka» B 00pa30BaTeIbHBIX
OpraHu3aLuaX Poccuiickon denepanum, pean3yoInX OCHOBHBIE
00111e00pa3oBaTesibHbIE TPOrpaMMbl, YTBEPKAEHHOH perienreM Komnernn MunuctepcTa
npocsemieHust Poccutickoit denepanuu (mporokoi ot 3 gexkadps 2019 r. Ne [IK-4BH).

Hean usyyenus pusuku:

e IpUOOpPETEHUE HMHTEpPECa U CTPEMJIEHUS OOYYaIOIIMXCSA K HAyYHOMY H3YUYEHUIO

IPUPOBI, PA3BUTHE WX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJle MO3HaHUS U (HOPMHUpPOBAHUE
UCCJIeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJICHUSIM;



e (opMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3yYeHHsS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue mnpencTaBICHUNH O poad (UIUMKK I Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX chepax Oyaymieil npodeccuoHambHON
NEeSATEIbHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJArOTOBKA K JasibHeleMy oOy4eHHUIO B
TOM HAINpPaBJICHUU.

JlocTmkeHne 3TUX Liejell mporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOIO OOIIETO

o0Opa3oBaHUs 00eCIeYnBACTCS PEUICHUEM CISAYIONINX 3a4a4:

e TMpHUOOpETEeHHE 3HAHUN O AMCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IMpuoOOpeTEeHWEe YMEHUW OMNHCHIBATH W OOBACHATH (HU3UYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHM;

e OCBOCHHE METOJIOB PEIICHHs MPOCTEHIINX Pacu€THBIX 3a]1a4 C HCIOJb30BaHUEM
bu3nUecKux MOJeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YyMEHUU HAONIONATh MPUPOJHBIE SBJICHUS W BBINOJHATH OMbITHI,
nabopaTopHble pabOThI U HKCIIEPUMEHTATIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOeHHE MPUEMOB pabOTHI ¢ nH(pOopMaIenn PU3NIECKOTO COACPKaHUs, BKITIOUAs
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKH, aHAJIU3 U KPUTUYECKOE
OlICHUBaHKE UH(DOpMAIUY;

e 3HAKOMCTBO cO cdepamu TpodPeCcCHOHAILHON AEATEIBHOCTH, CBS3aHHBIMH C
GU3NKON, M COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
buznyecKoil HayKu.

Ha wusydenue ¢Qusuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHus OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 4aca B HeJIeN0), B 8 Kiacce
— 68 yacoB (2 waca B Hexaemo), B 9 kmacce — 102 wyaca (3 yaca B HeIeI).

[IpennaraemMsrii B mporpaMMe Mo (U3HUKE MepeueHb JTa00paTOPHBIX padOT M OMBITOB
HOCHUT PEKOMEHIATEIbHBIA XapaKTep, YIUTEb IeJacT BEIOOp MPOBEACHUS JTa0OPATOPHBIX
paboT W OMBITOB C YYETOM HHAMBUAYAJTbHBIX OCOOCHHOCTEH OOydYaroIMXCs, CIUCKA
AKCIIEPUMEHTATILHBIX 3aJaHui, TPEaiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
IK3aMeHa Mo Pu3uKe.



COJEPKXAHUE OBYUEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usznka — Hayka O nOpupone. SBneHus npupoabl. PUZNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuyuHbl. M3mepenune ¢usndeckux BennyuH. Dusznueckue mpuOOpEI.
[TorpemHocTh M3MEpeHN. MeXnyHapoaHas CUCTEMA EAUHULL.

Kak  ¢u3uka w©  Jgpyrue  e€CTeCTBEHHbIE  HAYKHM  HM3y4alT  MOPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIJIBUKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 0O0OBICHEHHE HAaOII0/1aeMOro
apiieHus. Onucanue GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIETCH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. ®Ousuueckue n0pUOOPHI U TMpoleaypa NPSIMbIX HU3MEPEHUN aHAJIOTOBBIM U

(G POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpepeneHne EHBI ACICHUS KA H3MEPUTEIHHOTO MPUOopa.

2. N3mepenue paccToOAHUN.

3. H3zmepenue oO0bEMa )XUAKOCTH U TBEPIOTO Tea.

4. OmnpeneneHue pa3sMepoB MabIX TeJl.

5. M3mepenue temmepaTypbl MPU MOMOIIHM KUIKOCTHOIO TEPMOMETpa U JAaT4UUKA

TEMIEPATYpPHI.
6. IIpoBeneHue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3bl: NAIBHOCTh MOJETA IIApHKA,
MYIIEHHOT'O TOPU30HTAJILHO, TeM 00JIbllIe, YeM OO0JIbIlIe BHICOTA ITyCKA.

Pa3znen 2. [lepBoHauajibHbIe CBeJJeHUS O CTPOCHNH BeleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OMNbIThI, J10Ka3bIBAIOIIUE
JVMCKPETHOE CTPOECHHUE BELIECTBA.

JIBr>kenue yactul BemlecTBa. CBs3b CKOPOCTH ABHWKEHHS YACTHIL C TEMIIEPATYPOM.
BpoynoBckoe nBmwxkenue, nuddysus. BzaumoaeicTBue 4acTuil BEUECTBA: MPUTSDKCHUE U
OTTaJKWBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, JXUAKOCTEHW U TBEPIBIX
(kpUCTaIIMYecKrX) Ted. B3auMocBs3b MEXy CBOWCTBAMH BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHMSIX W MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BO/IBL.

Jemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddyzum.

3. HaOmionenue siBneHui, OOBSACHSAIOMIUXCA NPUTSDKEHHUEM WM OTTAaJKUBAaHUEM

YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OreHka 1uameTpa aToMa METOJ0M PsiIoB (C UCTOJIb30BaHueM (GoTorpaduii).

2. OmnbIThI IO HAOIIOACHUIO TEIIOBOTO PACHIMPEHUSI Ta30B.



3. OnpIThI O OOHAPYKEHHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexanndeckoe IBWXKEHHE. PaBHOMepHOE M HepaBHOMEpHOEe ABMkeHue. CKOpOCTb.
Cpennssi CKOpOCTb IIPYU HEPABHOMEPHOM JBHKEHUU. PacyéT myTH U BpEMEHU JABUKECHUS.
SBnenue nHepuuu. 3aKOH MHEpUMH. B3aumonencTBue Ten KAk NPUYMHA U3MEHEHUs
CKOPOCTH ABWXEHUS Tell. Macca kak Mepa HHepTHOCTH Tena. [InmoTHocTh BemecTBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.
Cuna kak xapakTepUCTHKa B3aumojencTsus Ten. Cuna ynpyroctd u 3akoH ['yka.
M3mepenne cuiibl ¢ IOMOIIBIO JUHAMOMETpA. fIBJIeHME TATOTEHUS U cuia Tshkectu. Cuia
TSKECTU Ha Apyrux miuaHerax. Bec tena. HeBecomocts. CroeHne CUIl, HAPABIEHHBIX MO
onHoM mpsiMoi. PaBHopgelcTByromas cui. Cuiia TpeHusa. TpeHue CKOJbXKEHUS U TPEHue
nokosi. TpeHue B pupojie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4ecKoro JBUKEHUs Tea.
2. HM3mepeHue CKOpoCTH NPSMOJIMHEMNHOTO ABUKEHUS.
3. HaGmronenue siBI€HNUS WHEPIIHH.
4. HabnroneHue n3MeHeHus: CKOPOCTH NPU B3aUMOAECUCTBUHU TEIL.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEIl.
6. CIl0XeHue CUII, HallPpaBJIEHHBIX 110 OJHOM MPSAMOMU.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezaeneHne CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapuKa B KUAKOCTH, MOJEIH
JIEKTPUYECKOTO aBTOMOOWJIS U TaK Jasiee).

2. OmpeneneHue cpeHEN CKOPOCTH CKOJIbKEHUSI OpyCKa WK IIapuKa [0 HAKJIOHHOM
IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (aedopmannu) npysKuHbI
OT NPUJIOKEHHOM CHUJIBI.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHMS OT Beca Teja
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTE.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, dKMIAKOCTEH 1 ra3oB.

HMaBnenne. CnocoObl yYMEHBUIEHMsST W yBEJIWYeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JABJEHMs Ta3a oT o0bEMa, TemmepaTypsl. [lepenaua naBiaeHHs] TBEPABIMU
TeJaMu, KUAKOCTAMU U razamu. 3akoH Ilackais. ITneBMaTnueckne MalHbl. 3aBUCUMOCTD
JaBJICHUS KUJKOCTH OT MIyOouHbl. ['mapocraTuueckuii mapagokc. CooO1maronumecs: Cocyabl.
['mnpaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBineHue. [IpuunHbl cyliecTBOBaHUs BO3AYIIHON
o0osouku 3emsn. OnbiT Toppuuennu. M3mepenue atMocpepHOro naBiaeHUs. 3aBUCUMOCTb
aTMoc(epHOro JaBJ€HHsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl 1jisi u3MepeHus
aTMOC(EPHOTO JTaBIICHUS.

JlelictBue >KMIKOCTM M Ta3a Ha MOIPYKEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTH JAaBJIECHUS I'a3a OT TEMIIEPATYpPHI.
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[lepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooOmatomuecs CoCy/Ibl.

['mapaBarueckui nmpece.

[IposiBienne necTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT OOBEMa MOTPY)KEHHOM YacTh Teja U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITaNKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue miaBaHusl TeN: IUIABAHWE WM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHHS IIJIOTHOCTEHN TeJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJE OT O0bEMa MOrPYyXEHHOM B
YKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKABAIONIEH CHIIbI, JECUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAIIKMBAOIICH CHWJIbI, JIEUCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MAaccChl TENA.

OMnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAKOUIEN CUJIbI, IEUCTBYIOLIEH
Ha TEJI0 B JKUIKOCTH, OT O00BbEMA MOTPYXKEHHOM B KUIKOCTh YAaCTU Tela U OT
MJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKU H OIpPEICICHUE €€
IrPy30I0ABEMHOCTHU.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrHsl.
Mexannueckas padoTta. MOIIHOCTb.

Ip
peI4ara.

OCTble MEXaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmio paBHOBecHs
[Ipumenenune mnpaBuia paBHOBECHs] pblyara K OJOKY. «30J0TO€ MPABHIIO»

mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTeie MexaHU3Mbl B OBITY U TEXHHUKE.
Mexanndeckas sHeprus. KuHernyeckass u norteHuuanbHas sHeprus. lIpespaimnenue

OJIHOT'O BHJIa MEXaHUYECKOM SHEPrUU B APYTroi. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[IpuMepbI IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1.

2.
3.
4.

8 KVIA

Omnpenenenue pabOThl CUIbl TPEHUS INPU PABHOMEPHOM JBMKEHMM Tela IO
TOPU30HTAJIbHOW IIOBEPXHOCTH.

HccenenoBanne ycioBAM paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

M3yyeHue 3aKk0HAa COXpaHEHHsI MEXaHUYECKON YHEPTHH.

CC

Pa3nea 6. TenyioBbie ABJICHUS.

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHMS BEILICCTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ1. OMNbIThI, MOATBEPKIAIONINE OCHOBHBIC MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopaenu  TBEpPAOro, KUAKOTO U Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, KUJIKOCTEH U TBEPABIX



T€l Ha OCHOBE IMOJOKEHUNH MOJIEKYJISIPHO--KUHETUYECKON Teopuu. C(CmauuBaHue u
KaIlWUISPHBIC SIBJICHUS. TEeIIOBOE pACIIMPEHHE U CKATHE.

Temneparypa. CBsizp TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO ABHKCHHUS YaCTHII.
Buaytpennsis sHeprus. CriocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Terionepeaadya u
coBeplieHrne paboTel. Buasl Termionepenauu: TeI0NPOBOHOCTb, KOHBEKIIUS, U3TyUYCHHE.

KomanuecTBo TemnoTel. Y aeibpHast TEIUIOEMKOCTD BEIECTBA. Te€ILI000OMEH U TEILJIOBOE
paBHOBecHue. YpaBHEHHE TEIUIOBOTO  Oamanca. [lmaBmeHne ©  OTBepIcBaHUC
KPUCTAIMYECKUX BEIIECTB. YJeabHas TeryioTa IiaBieHus. [lapooOpa3oBanue u
koHjieHcanus. Mcnapenue. Kunenue. YaenbpHas Temiota mapooOpa3zoBaHus. 3aBUCUMOCTh
TEeMITepaTyphl KATICHUS OT aTMOC(EPHOTO JaBIICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIJIMBa. Y IeJibHAs TEIJI0Ta CTOPaHUs.

[Tpunuunel pabotsl TernoBbix aBurateneit KIIJ[ TemmoBoro asuratens. TeruioBbie
JIBUTATEJIN Y 3alIMTA OKPYKAIOIIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddyzum.

3. HaGnronenue siBjeHUN cMauuBaHUs U KallWJUISIPHBIX SIBJICHUH.

4. HabmtomeHne TerIoBOro pacuiupeHus Tel.

5. V3meHeHne paBieHWs raza MNpuU HU3MEHEHWHM OOBEMAa W HArpeBaHWU WITU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHI.

Bune! Teronepenauu.

OxnaxeHue Ipu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHUN pabOThl BHEIITHUMH CHUJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEM Pa3IMUYHbIX BEIIECTB.

11. HaOmroieHue KUIIEHUS.

12. HaGnrogieHue mocTosIHCTBA TeMITepaTyphl P TIJIaBJICHUH.

13. Moenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJIIPHOTO TIPUTSIAKEHUS.

2. OnbITHI O BBIPAIMBAHUIO KPUCTAUIOB TIOBAPEHHOM COJIM MJIK caxapa.

3. OmpITHl MO HAOJIOJACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TeJl.

4. OmpeneneHue JaBJICHUS BO3yXa B Oa/NIOHE HITIPUIIA.
OMnBITEI, JEMOHCTPUPYIOIIUME 3aBUCMMOCTb JAaBJICHUsI BO3AyXa OT €ro oobéma u
HarpeBaHUs WIN OXJIAXKICHUS.

6. [IpoBepka THMOTE3bl JTMHEHHOW 3aBUCHMOCTH JJIMHBI CTOJOWKA XKUJAKOCTH B
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TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaOmionenue u3aMeHeHUsl BHYTPEHHEH SHEPTrUu Tena B pe3yJbTaTe TeIonepeiadu
¥ paOOThl BHEIIHUX CHII.



8. HMccrnemoBanue sBJICHHS TEIUIOOOMEHA TPHW CMEIIMBAHWUU XOJOJHOW W Topsuei
BO/IBL.

9. OmpeneneHue KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIMHAPOM.

10. Onpenenenne yIeabHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHON BIQXKHOCTH BO3/yXa.

13. OnpeneneHre yeabHON TEIUIOTHI MIABICHUS JIbA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3zanus Tel. [[Ba poja aneKkTpuyeckux 3apsaoB. BzanMoeicTBue 3apsokeHHbBIX
Ten. 3akoH KynoHa (3aBUCUMOCTBH CHJIBI B3aMMOJICHCTBUS 3apsKEHHBIX TE OT BEJIMYHUHBI
3apsIIOB U PACCTOSIHUSI MEKY T€JIaMHu ).

OnekTpudeckoe nosie.  Hanpsk€HHOCTh — AnekTpuueckoro  moiid.  I[lpuHnun
CYNEPIIO3UILINH STIEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn anekTpuyeckux 3apsaoB. DJIeMEHTapHbIN 31eKTpuueckuil 3apan. CtpoeHue
atoma. [TpoBOIHUKHY U TUANEKTPUKU. 3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCJIOBUS CYLIECTBOBAHUS SJIEKTPUYECKOrO TOKa. MCTOYHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUUYECKOT0 TOKa (TEMI0BOE, XUMUYECKOE, MAarHUTHOE).
DIJIEKTPUYECKHUM TOK B KUIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuiia Toka. DiekTpudyeckoe HanpsbkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YJIEHOE CONPOTUBJIEHUE BelecTBa. 3akoH Oma i1 ydacTKa LEIH.
[TocnenoBaTenpHOE U NAPAJUIEIIBHOE COETUHEHUE TPOBOHUKOB.

PaboTa U MOIIHOCTh 31EKTpUYECKOTro Toka. 3akoH [[xoymns—JleHua. Dnexrpudeckue
IIEMU ¥ TOTPEOUTENH IEKTPUIECKOM dHEpruH B ObITY. KopoTKOe 3aMbIkaHME.

[TocTostHHBIE MarHUThl. B3auMoOaelCcTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MoOJe.
MaruutHoe noJie 3eMJid U €ro 3HaueHue JJ1s )Ku3HU Ha 3emuie. OnbIT Ipcrena. MarHutHoe
MOJIE JJIEKTPUYECKOro TOKa. [IpuMeHeHue >IeKTpOMAarHUTOB B TeXHUKE. JlelicTBue
MAarHuTHOTO TIOJi Ha MPOBOJHHUK C TOKOM. OJEKTPOABUTrATENb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apagess. fIBneHue 3eKTpOMarHuTHOM uHAYKuuu. IlpaBuio Jlenna.
Onekrporeneparop. CrnocoObl MOJYYEHHs AJIEKTPUUECKOW PHEPrUH. DJIEKTPOCTAHIIMHM Ha
BO300OHOBJISIEMBIX UCTOUHUKAX SHEPIHH.

Jemoncmpayuu.

DnekTpu3aius Tel.

JIBa po/ia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHE 3APSIKEHHBIX TEJL.
YCTpONCTBO U AEUCTBUE BIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPsI0B.

[IpOBOTHUKH U JUBJEKTPUKH.

MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.

M cTOYHMKHM OCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B )KUJKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

["a30BbI11 pa3psia.

N3Mepenue Cuitbl TOKa aMIEPMETPOM.

N3MepeHnune 3eKTPUYECKOTO HAIPSI)KEHUST BOJIbTMETPOM.

Peocrar u MarasuH COpOTHUBIICHUMN.

B3aumoieiicTBHE NOCTOSHHBIX MarHuTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3JICIICHUS IMOJFOCOB MAarHuTa.
MogennpoBaHHe MarHATHBIX MOJIEW MOCTOSTHHBIX MArHUTOB.
OnbIT Opcrena.

MarauTHoe€ 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTaTelb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

OnbiTel Dapajes.

3aBUCHMMOCTD HaNpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3SHUKHOBEHUS.
DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpIThl 10 HAOTIOJICHUIO SJIEKTPU3ALIMH TeJl UHAYKIIMEN U TIPU COTPUKOCHOBEHUHU.
HccnenoBanne neMCTBUS SJIEKTPUUECKOTO MOJIS Ha POBOJHUKHU U TUIJIEKTPUKH.
COopka 1 npoBepka padbOThI IEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.

N3Mepenue n perynmpoBaHUE CUJIBI TOKA.

N3Mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, HIAYHIETO YEPE3 PpPE3UCTOp, OT
CONPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh 3JEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIONA MTONEPEYHOTO CEUCHUSI U MaTepraia.
[IpoBepka mpaBuia CIOXKEHUS HANPSHXKEHUW MPU MOCIEA0BATEIBHOM COEAWHEHUU
JBYX PE3UCTOPOB.

[IpoBepka npaBuia A CUIbI TOKA MPU MAPAIIIETBHOM COEAUHEHNUN PE3UCTOPOB.
Omnpenenenne paboThHI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, HMAYIIETO 4YE€pe3 JaMIIOYKy, OT
HAIPSDKEHUS HA HEW.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanre MAarHUTHOTO B3aUMOJICHCTBHS ITOCTOSIHHBIX MAarHUTOB.

V3yyeHne MarHWUTHOTO TIOJISI TOCTOSTHHBIX MAarHWTOB TPU HMX OOBEAMHEHUH W
pa3acieHUHN.

HccnenoBanne NeMCTBUS 3JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSI KATYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKA M HAIPABJIEHUS TOKA B KaTYIIKE.

N3ydeHne 1eicTBUs MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboThl AIEKTPOJBUTATENS.

N3mepenue KIIJI anekTpoaBUTraTeibHON YCTAHOBKH.



21. OTBITHI IO HCCICA0OBAaHHIO ABJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKOHUHN: UCCIICAOBAHUC

W3MEHEHHI 3HAYCHHsI U HAIIPABJIECHUS MHAYKIMOHHOTO TOKA.
9 KIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe ~ OBWKeHWE.  MarepuanbHas ~— TOYKAa. Cucrema  orcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO NBWXKEHUA. PaBHOMEpHOE NMPSMOJUHEUHOE JIBHXKEHUE.
HepaBHomepHOe npsiMonuHeENHOE IBHKeHUE. CpelHsass U MTHOBEHHAs! CKOPOCTh TeNa IpHU
HEPAaBHOMEPHOM JIBU)KCHUU.

Yckopenue. PaBHOyckopeHHOe MpsiMoiiuHeiiHoe nBuxkeHne. CBOOOIHOE mMaJieHue.
OmnbiTel ['anmunes.

PaBHOMepHOe nBmKeHue 1Mo okpykHocTH. [lepron u yactora obpamieHus. JinHelHas
Y YTJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH Hprotona. Bropon 3akoH Herorona. Tpermin 3axkoH Herotona.
[IpuHIMIT CynEePHO3UIIUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUs CKOJIbKECHHMS, CHIIa TPEHUS
MOKOS1, IPYTHU€ BUABI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOAHOIO MajeHHUS.
JIBrxenue maHetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTe u
IIEpErpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOGCONMIOTHO TBEpOE Teno. PaBHoBecue TBEPAOTO
TeJIa C 3aKPEIUNIEHHOM OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbce Tena. U3menenue uMmitynbea. IMnyabsce cuibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuyeckas pabota U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyrocTH, TpeHus. CBs3b
sHepruu U padotel. [loTeHIManbHas SHEPrUs Tefa, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIU.
[loTeHunanbHass BSHeprus cCxaToll npyxkuHbl. KuHetnueckass »sHeprus. Teopema o
KHMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Hemoncmpayuu.

1. HalnroneHue MexaHMUECKOro JABMXKEHHSI TeJla OTHOCUTENILHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IyTEW U TPACKTOPUW JABUKEHUS OJHOTO U TOTO XKE TeJla OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue aBM>KEHUS Tella MO0 OKPYKHOCTH.

HaGnrogenne MexaHWYeCKUX SBJICHUM, MPOUCXOASAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCHUTEJIBHO
KaOuHeTa (PU3MKU.

7. 3aBUCHUMOCTb YCKOPEHHS Tea OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBIL.

8. HaOmroneHue paBeHCTBA CUJT TPU B3aUMOJICHCTBUU TEJ.

9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKECHUH.

10. [Iepenaua nMmmysbca pyu B3aMMOJIEUCTBUN TEIL.

11. [Ipeobpa3zoBanus SHEPTUH NPU B3aUMOACUCTBUU TEIL.

12. CoxpaHEHHUE UMITYJIbCA [P HEYIPYTOM B3aUMOJICUCTBUMU.

o v bk~ w



13.
14.
15.
16.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Habnronenne peakTHBHOTO JIBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIUH ITPU CBOOOTHOM IaJICHUMU.

CoxpaHeHHE MEXaHMYECKOM DSHEPruM IpU ABWKECHUU Tella IIOA JCHCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHnue TpakTa IJis pa3roHa W JABHEHUIIIET0 PABHOMEPHOTO JIBYKCHHUS
HIapyuKa WIA TEJIEKKH.

OmnpeneneHue cpeHEe CKOPOCTH CKOJIBKEHHsI OpycKa WM JABMXKEHHS IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.

Omnpenenenne yCKOPEHUs Tella MPU PAaBHOYCKOPEHHOM JBIDKEHUU MO HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHHUH
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3 HadaJbHOU
CKOPOCTH TyTH OTHOCATCS KaK psA HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBaHre 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMaJbHOIO
JTABJICHUSL.

Omnpenenenne kodduIreHTa TPEHNUS CKOIBXKEHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenue paOOThl CUJIBI TPEHHS] TMPU PABHOMEPHOM JBW)KEHHHM Tela IO
TOPU30HTAJILHOM MOBEPXHOCTH.

Omnpenenenve pabOThl CUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a C HUCIOIb30BAHHEM
HEIOABMYKHOTO U TOABUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpPAaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJECOAHMN: MEpPHOJ,
4acToTa, aMILIMTyAa. MaTeMaTtndecknii U NPy XKUHHBIA MasTHUKU. lIpeBpamenne sHeprum
pu KojaeOaTeaIbHOM JABUKECHUU.

3aryxawomue KojeOaHus. BbulHykneHHble KkosjeOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJH. IIpoa0IbHBIE 1 MTONIEpeYHbIE BOJIHBIL. JJIMHA BOIHBI
U CKOpPOCTb €€ paclpoCTpaHeHus. MexaHndeckue BOJIHBI B TBEPAOM Tele, CEHCMUYECKUE

BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. H(Dpa3Byk U yabTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmtonenune xonebanuii Tei mox AEWCTBUEM CUIIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenne BeIHYKI€HHBIX KOeOaHU 1 pe3oHaHca.

PacmipocTpanenne mpooabHBIX U MONEPEYHBIX BOJH (Ha MOJIETIH).

HabmntoneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.



1. Omnpenenenue 4acTOTHI U Mepro/ia KoiaeOaHU MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpeneneHue 4aCTOTHI U IEproIa KoJaeOaHu NPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH NEpUO/ia KOJICOaHUH MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. WccaenoBanue 3aBUCUMOCTU IE€pUOJA KOJICOAHMM NPYKMHHOIO MasiTHUKA OT
Macchl rpysa.
5. IIpoBepka HE3aBHCUMOCTH Mepuojia KoneOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
MAacchl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb IE€pUOJA KOJEOAHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOTHOTO MaCHHS.
Pasznen 10. DinekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoyH. [llkana 3yeKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHME 3IEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3H.
OnexTpomMarHuTHas npupoa csera. CKopocThk cBeTa. BOoTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOICTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. HM3ydeHue CBOICTB 3JE€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbI€C ABJI€HHUS.
JlyueBast moneinb cBeta. Mictounuku cBeta. [IpsimonmHeliHOE paclipOCTpaHEHUE CBETA.
3atmenus Connua u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTpa)KE€HUs CBETA.
[Ipenomnenue cBeta. 3aKOH MNpeoMiieHHs cBeTa. [loiHOe BHYTpEHHEE OTpa)KeHue
cBera. Mcnonb30BaHUE MOJIHOIO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.
JIunza. Xox mydeil B nmH3e. OnTuyeckas cucrema QoroanmnapaTa, MUKPOCKOIA M
Teneckona. I'a3 kak onTudeckas CucTeMa. banM3opykocTs U JalnbHO30pPKOCTb.
Pasznoxxenne Oenoro ceera B crnekTp. OmbiTel HpioToHa. CnokeHue CHeKTpasbHBIX
uBeToB. /ucnepcus ceera.
Jemoncmpayuu.
[IpsiMoMHEHOE pacIpOCTPaHEHUE CBETA.
OTpaxkeHue cBeTa.
[Tomyuenue n300pakeHnii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOJ,.
XoJ nyuyer B coOUparolie JInH3e.
XO0J Iy4Yer B pacCEeUBAIOLIEH JIMH3E.
[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.
[Tpunuun aeiicTBus GporoanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Monenb riasa.
11. PaznoskeHue 0enoro cBera B CIEKTP.
12. [lomyuenue 6en0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIUIa OTPAYKEHHsI CBETOBOIO JIy4a OT YIUIA ITaJCHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCMMOCTH yIJja MPEJOMIIEHUSI CBETOBOIO Jy4a OT yria MaJcHus
Ha FPAHULE «BO3IYX—CTEKIIO».

[Tomy4uenmne n300paxeHU# C TOMOIILI0 COOMPAFOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUAS U ONTUYECKOMN CHITBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITHl 10 BOCHPUSITUIO IIBETA MPEAMETOB MPU MX HAOIIOJIEHUU Yepe3 LIBETOBBIC
(GUNBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OnbiTel  Peszepdopaa u mmanetapHas Mojens aroma. Mogens atoma bopa.
HcnyckaHue U norniouieHre cBera atroMoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eta- u ramma-uzinydeHusa. CTpoeHHe aTOMHOTO sjpa.
Hyxnonnas moaens atomHoro siapa. M3oronsl. PagnoaktuBHble npeBpaienus. Ilepunon
IIOJIypacIiaia aTOMHBIX €.

SnepHpie peakuuu. 3aKOHBI COXPAHEHHUs 3apAIOBOrO M MACCOBOIO YHCEN. DHEPIHs
CBSI3U aTOMHBIX sifep. CBs3b Macchl M J3HEPruM. Peakuuu cuHTE3a W AENEHUS AlEp.
Nctounuku 3Heprun CoiHIA U 3BE3I.

Snepnas sHepreTuka. /[elcTBus paauoOaKTUBHBIX U3Jy4YEHUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U31YyYEHHUS U TOTJIOUICHUS.

2. CHexTpsl pa3nYHbIX Ta30B.

3. CnekTtp BoaOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5

6

N o v ok

PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUN.
. Perucrpanus nzmydeHus: IpupOIHBIX MUHEPAJTIOB U TPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGmromenue CIUTONTHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYICHHUS.

2. UccnenoBanue TpEKOB: M3MEPEHUE SHEPTUM YACTHUIHI 1O TOPMO3HOMY MyTH (T10

dboTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IIAIONUN MOAYJh TpEJHA3HAYEH [JI1 CHUCTEMAaTH3allii |
00001IeHNST TPEIMETHOTO COJIEP)KAHUS M ONBITa JEATEILHOCTH, MPUOOPETEHHOTO NpHU
M3YYEHUHU BCETO Kypca QU3HKH, a TAKXKE ISl IIOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY
AK3aMEHY 10 (PU3MKE I 00yJaroIIUXCsl, BHIOPaBIIMX ATOT YUEOHBIN MPEIMET.

[Ipy w3ydeHMH JAHHOTO MOMYJSI PEATU3YIOTCI W CHUCTEMATHU3UPYIOTCS BHIIBI
NESATETLHOCTH, Ha OCHOBE KOTOPBIX O0OECIeUMBACTCS JOCTHKEHUE TPEIMETHBIX U
MeTaIpeIMETHBIX TUTAHUPYEMBIX pE3yIbTaTOB oOydJeHusl, dbopmupyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOGHHE HAYYHBIX METOJIOB HMCCJICJIOBAaHUS SIBICHHUU
NPUPOJIBI U TEXHUKHU, OBIAJCHUE YMEHHUSMU OOBICHATH (DU3MUECKHE SBICHUS, PUMCHSISI
MOJTyYCHHBIC 3HAHUS, PEIIaTh 33/1a4, B TOM YUCJIE KAYECTBEHHBIC W SKCTICPUMEHTAJILHEIE.



[IpyHIMNMATBHO NESATENBHOCTHBIM XapaKTep JAHHOIO paslielia peanu3yercs 3a CUET
TOT0, YTO OOYYaIOIINECs BHIMOIHSIIOT 33JaHNs, B KOTOPBIX UM MPEAJIaraeTcs:
Ha OCHOBE IIOJyYEHHBIX 3HAHUN pPACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUECKHUE
SBJICHHSI B OKPYKarOLIEN IPUPOJE U TOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METO/bl UCCIEN0BAaHUS (PU3NYECKUX SIBJICHHUI, B TOM UYHCIE
JUISl IPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJOB;
OOBSACHATH HAYYHBIE OCHOBBI Han0OJIee BaXKHBIX JOCTH)KCHUI COBPEMEHHBIX TEXHOJOTHUH,
HaIlpuMep, NPAKTUYECKOIO MCIOJIb30BaHUS PA3IMYHBIX MCTOYHHUKOB DHEPIMHM HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB YHEPIUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs HAINPaBJIEHO Ha

JOCTH)KEHHE  JIMYHOCTHBIX, METAlpeAMETHBIX W  MPEeIMETHhIX  00pa30oBaTeIbHBIX
pE3ybTaTOB.

B pesynbrare wm3ydenwms (U3MKA Ha ypPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS Yy

oOy4arorerocs 0yyT chOpMHUPOBAHBI CIICTYIOIINE JIMYHOCTHBIC PE3YJIBTATHl B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

— TPOSBICHUE HHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSHHIO DPOCCUMCKOU
buznyecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskKIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

— TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUN (U3HKH;

— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3THYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIHpPMSITHE 3CTETHUYECKMX KauecTB (pU3MUeckol Hayku: €€ TrapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

— OCO3HaHHE IIEHHOCTH (PHU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUPa,
OCHOBBI PA3BUTHS TEXHOJIOTUM, BAJKHEUIIIEN COCTABIAIOIIEN KyIbTYpHI;

— pa3BUTME HAy4yHOM /I0003HATENbHOCTH, MHTEpeca K  HCCIEI0BaTEIbCKON
NEATEIbHOCTH;

5) popmupoBaHus KyJIbTYPHbI 310POBbSI H SMOLMOHAJIBLHOIO 0JIATONIOJIYYHS:

— OCO3HAaHME LIEHHOCTH 0€301acHOro odpas3a *U3HU B COBPEMEHHOM TE€XHOJOTHYECKOM
MUpE, Ba)XHOCTH NpaBWJ O€30IaCHOrO MOBEJEHUS Ha TpaHCHOpTE, Ha JAoporax, ¢
AJIEKTPUYECKUM U TEIUIOBBIM 000PY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;

— c(opMHpOBAaHHOCTh HaBbIKA pe(ekcuu, MPU3HAHUE CBOEro IpaBa Ha OUIMOKY U
TAKOI0 K€ IIpaBa y Apyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE€ Yy4YacTHE€ B pEUIEHUMM MPAKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTelbHON OpraHu3alui, TopoJa, Kpas) TEXHOJIOTMYECKOM M COLMaIbHOU
HAIpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;

— UHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOECCHil, CBSI3aHHBIX ¢ (DU3HKOIL;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

— OpHUEHTalMs Ha NpPUMEHEHUE (U3NYECKUX 3HAHMW Ui pelleHus 3anad B o0jacTu
OKPY’KaIOIEH CpeJibl, IUNITAHUPOBAHUS MIOCTYIIKOB M OLIEHKHA X BO3MOXKHBIX ITOCJIEICTBUM
JUISL OKpY2KarOLIEN CpeIbl;

— OCO3HaHUe I100aIbHOI0 XapaKTepa 3KOJOTMUYEeCKUX IpOo0JIeM U MyTeH X PeLeHUS;

8) ajanTanuu K M3MEHAIUMCH YCAOBUAM COLUAJIBHON U IPUPOIHOH CPeABbI:

— MOTPEeOHOCTh BO B3aUMOJEHCTBUM MPHU BBINOJIHEHUU HCCIENOBAaHUI U MPOEKTOB
($u3nYeCcKOil HalPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;



e — INOBLIIICHUC YPOBHA CBOEH KOMIETEHTHOCTH 4epe3 NMPaKTHICCKYIO ACATCIbHOCTD,

— noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4ucie (HOPMYJIHNPOBATh UACH,

IIOHATHSA, TUIIOTE3bI O (bHSH‘-IGCKI/IX 00BEKTaxX U SABJICHHUAX,

e — OCO3HAHHC Ile(bI/IHI/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00J1acTH (i)I/IBI/IKI/I,

e — IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETCHUN HOBBIX (PU3NUECKUX 3HAHMIA;

CTPEMJICHHUEC aHAIMU3HUPOBATh MW BbBIABIATH B3aWMMOCBA3K IIPUPOALL, O6H_I€CTBa 141

9KOHOMHKH, B TOM YHCJIC C UCIIOJIb30BAHHUECM q)HBI/I‘{CCKI/IX 3HaHHﬁ;

e — OLEHKA CBOMX JEHUCTBUU C YYETOM BIMSHHSA Ha OKPYXKAIOLIYI0 CPEAy, BO3MOKHBIX

II100aJIbHBIX HOCHGHCTBHﬁ.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHus TporpamMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOyuaromierocsi OyayT cpopMHUpOBaHbI MeTANpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHbIE YHUBEpCAIbHbIE y4eOHbIE IEHCTBHUS, KOMMYHHKATHBHBIC
YHHUBEpPCaJIbHbIE yueOHbIE ACUCTBUS, PETYJIATUBHBIEC YHUBEPCAIbHbIE YUeOHbIEC JCHCTBUS.

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eliCTBUS

Bba3oBble Jjornuyeckue 1ecTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MMPU3HAKN 0OBEKTOB (SBJICHH);
YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIAacCU(UKAIMU, OCHOBAHUS  JIJIS
00001IEHNS 1 CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX
Y HAOJTIOACHUSIX, OTHOCSIIUXCS K (PUBNIECKUM SIBJICHHSIM;

BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3HM MPU M3YYCHUH (PU3NYCCKUX SIBICHUN U
MPOIIECCOB, JENaTh BBIBOJLI C HCIIOIH30BAHUEM JE€IyKTUBHBIX M WHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEIINYNH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus Yy4uyeOHOM (Qu3nueckod 3amadyu
(cpaBHEHHE HECKOJIBKMX BapHAaHTOB pEIIEHUS, BHIOOp Hamboyiee MOIXOJAIIETO C
y4€TOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEIBCKUN HHCTPYMEHT ITO3HAHUS;

IPOBOJAUTH II0 CaMOCTOSTEIBHO COCTaBJIICHHOMY IUIAHY OIIBIT, HECIIOXHBIN
($u3nuecKuil IKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAHUE (PU3NYECKOTO SBJICHUS;
OLIEHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOJYUYEHHYIO B XOJI€
HICCIICTOBAHNS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYyNIUPOBAaTh O00OOIIEHHS U BBIBOABI MO  pe3yjibTaTaMm
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBAaTh BO3MOYKHOE JajbHEMIlIee pa3BUTHE (PU3MUECKHUX IIPOLIECCOB, a
TaKk)K€ BBIIIBUTaTh MPEANOJIOKEHUsI 00 WX pa3BUTHUU B HOBBIX YCJIOBHUAX H
KOHTEKCTaX.

PabGora ¢ unpopmanmeii:



NPUMEHSTh Pa3IUYHbIE METOAbI, MHCTPYMEHTHI U 3alpOChl NMPU MOUCKE U OTOOpE
MH(QOPMALIUU WU TaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOH PU3NUecKoil 3a1auu;
aHaNM3UPOBaTh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  UHPOPMALHUIO
pa3IMYHBIX BUAOB U (HOPM IpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy MpeacTaBieHHs MHPOpMAILMKU U
WUTIOCTPUPOBATh pelIaeMble 3aJauid HECJIOXHBIMH CXeMaMH, TuarpaMMaMH, WHOU
rpadyKoi U ©X KOMOMHAIIUSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHA:

B Xo7e 0OCYXJeHusi y4eOHOro maTepuaia, pe3yibTaToB JIaDOpaTOPHBIX paboOT H
MPOEKTOB 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXJTaeMON TeMbl U BBICKA3bIBATh
Uy, HalleJeHHbIE Ha pelIeHHE 33aJayd U MoJJepKaHue OiarokeaareIbHOCTH
OOIIIEHHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JAPYTUX YYaCTHUKOB JMajora,
OOHapyXHUBaTh Pa3IU4KME U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOUYKY 3pEHHSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3yJbTaThl  BBINOJHEHHOTO (U3UYECKOTO  OIbITA
(9KCTIepUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MOHMMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIbHON paOOTHI
IIPU PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NpUHUMATh I[IeTM COBMECTHOW JeATENIbHOCTH, OPTaHM30BBIBATH JEHCTBHS MO €€
IOCTIDKEHHUIO:  PaclpeleNiaTh pOJH, O0OCYyKIaTb TMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATH CBOIO 4YacTh pabOThI, NOCTHras KayeCTBEHHOI'O Pe3yjbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOU JACUCTBUA C APYTUMHU WIEHAMHU KOMaH/bI;
OLIEHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSTENIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOJCHCTBUSI.

PerynsiTuBHbIE YHMBepPCaJbHbIE YueOHbIe 1eiiCTBHSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPeOYIOIUX JJIs
peieHus (pU3NYECKUX 3HaAHU;

OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX MPUHATHUS pEelIeHUN (MHIMBUIYaJIbHOE,
MPUHATUE PELICHU B TPYIIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pEIICHHUS (PU3NYECKON 3a7aud WU TUIaHA
UCCIIEIOBaHMsI C y4€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH NpeyIaraéMble BapUaHThl PELICHUM;

7es1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILECHUE.

CaMOKOHTpOJIb, AMOIUOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MPeAJiarath IiaH €€ U3MEHEHUS;
OOBSACHATh TPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHS) pPe3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;



BHOCUTh KOPPEKTHUBBI B JI€ITEIBHOCTh (B TOM UHCIE€ B XOJ BBINOJHEHUS
(U3MYECKOT0 HCCIE0OBaHUs WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
MU3MEHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4YeloBeKa B XOJE CHopa WIM IHUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pElIeHUH (PU3MYECKUX 3ajady WId B
YTBEPKICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYroro.

IHHPEAMETHBIE PE3YJIBTATDBI

K xoniry oOyuenus B 7 kjiacce mnpeMeTHbIE Pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATUSA: (PU3MYECKUEe M XUMUYECKHE SIBJIICHUS, HaAONIO/CHHE,
HKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, EIMHULIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSTHHSI BelecTBa (TBEPI0E, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBMKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MpPSIMOJMHEHHOE), TpaeKTopHs,
paBHOAEHCTByIOIIas cuia, aedopmanus (ynpyras, IJIaCTUYECKas), HEBECOMOCTD,
COOONIAIOIIUECS COCY/IBI;

paznuuath sBieHus (qud@y3us, TEIIOBOE JBWKEHHE YacTUI[ BEIECTBa,
paBHOMEpPHOE [IBUYKEHUE, HEPAaBHOMEPHOE JBIKEHHE, WHEPLHs, B3aUMOJCHCTBHE
TEJI, PaBHOBECHME TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iepeaada
JaBJIeHUs TBEPABIMU TEJIaMH, >KUAKOCTSIMU U Ta3aMu, aTMOC(EpPHOE IaBJIICHUE,
IUIaBaHUE TeJ, TNPEBPAILECHUS MEXaHUYECKOW OSHEpPru) MO OINUCAHUI0 UX
XapaKTepHBIX CBONCTB H HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JIaHHOE
buznueckoe sIBICHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYXAIOLIEM MHUpE,
B TOM uuciie GU3NUECKHUE SIBJICHUS B MPUPOJAE: MPUMEPHI IBIKEHHS C Pa3IMYHBIMU
CKOPOCTSMH B >KMBOW U HEXHUBOU NMPUPOJIE, NCUCTBUE CUIIbI TPEHUS B MPUPOJE U
TEXHHKE, BIUSHUE aTMOC(HEpPHOro JaBJICHUS Ha >KMBOM OpPraHu3M, IUIaBaHHE PbIO,
pbIYary B TeJ€ YeIOBEKa, IPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHU;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel MW (PU3WYECKUE SBJICHUS, MCIHOJb3Ys
¢busznueckue BenMUMHBI (Macca, OOBEM, IUIOTHOCTH BELIECTBA, BpPEMS, IYyTh,
CKOPOCTb, CPEIHSsI CKOPOCTb, CHJIa YIPYTOCTH, CHJa TSIKECTH, BEC Teja, CHIla
TpeHusl, AaBiieHUE (TBEPAOrO Tena, XUAKOCTH, Tra3a), BBITAJKUBAIOIAs CHIIA,
MexaHu4eckass padoTa, MOILIHOCTb, IUIEYO CHJbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JICUCTBUS MEXAHW3MOB, KHHETUYECKAsl U TIOTEHIIMAJIbHASI YHEPTHs), IPU
OMKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIb3yEMbIX BETUUYHMH, UX
00O3HAYeHUA M  EOUHUIBl  (PU3MYECKHX BEIMYMH, HAXOAUTh  (OPMYIIBI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH
rpa@uKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3MYECKUE SBJICHUS MU MPOILECChI, UCIOJIb3YS
MpaBUJIa CIOKEHUS CHUJI (BAOJIb OJIHOM MpsiMOI), 3akoH ['yka, 3akoH Ilackainsi, 3aKoH



Apxumena, MpaBWJIO paBHOBECHUS phiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXpaHEHHWs MEXaHWYECKOW DSHEpPruv, MpH O3TOM JaBaTh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTHIECKOE BBIPaKEHUE;

OOBSACHATh (PU3NYECKUE SIBJICHMSI, MPOLIECCHl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallud  MPaKTUKO-OPHUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX IIAroB C
ormopoii Ha 1—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBJICHHM, (PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3aadd B 1—2 JEWCTBUS, WCIOJB3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud
3aMHChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NYCCKUE BETUYUHBI B POPMYIIBI U
NPOBOJUTH PAacUEThl, HAXOAWTh CIPAaBOYHBIE TaHHBIC, HEOOXOIUMBIC JISI PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3UUECKOI BEININHBI;
pacrno3HaBaTh NpOOJEMbl, KOTOPhIE MOXXHO PELIUTh NpPU MOMOIIU (U3HYECKUX
METOJIOB, B OIMCAHUHM WCCJIECIOBAaHUS BBIACISATh MPOBEPIEMOE IPEANOIOKCHHIE
(rumoTesy), pasiauuaTh M WHTEPIPETUPOBATH MOJNYUYEHHBIH pe3yibTaT, HaXOJWUTh
OIMOKY B XOJI€ OTIBITA, /IEJaTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

NPOBOAMUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH (PU3NIECKUX
CBOMCTB Te: (hOPMyIUPOBATH MPOBEPSEMbIE TPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO O0OPYIOBaHMS, 3aMHMCHIBATH XOJA ONbITa U (OPMYyIUPOBATH
BBIBO/IBI,

BBITTOJTHATH NPSMbIC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tella, 00bEMa, CHJIBI U
TEMIIEPATypPhl C UCTIOIB30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi IPUOOPOB ¢ YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPECHH;
MPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIUYUHBI OT IPYTOH €
UCTIONB30BAaHUEM  MPSMBIX  HM3MEpPEHHMH  (3aBUCHUMOCTH TYyTH  PaBHOMEPHO
JBIDKYILETOCS TEJIa OT BPEeMEHU JBIKEHUS Tella, CUIIBI TPEHHSI CKOJIbKEHHUS OT Beca
Tena, KadyecTBa 0OpaOOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIbI TPEHUS OT
TUIOIIAIA COTIPUKOCHOBEHHSI TeJl, CWJIBI YINPYrOCTH OT YJUIMHCHHUS TIPY>KUHBI,
BBITAJIKUBAIOIICH CHIBI OT 00BEMa MOTPYKEHHOW YacTH Tela M OT IUIOTHOCTU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUN TUIaBaHUS TEN, YCIOBUI paBHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHU Y4eOHOTO HCCIEAOBaHUS, COOMpaTh YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CISAYS MPEIJIOKEHHOMY TUTaHy, (UKCUPOBATH PE3YJIbTATHI
MOJTyYEeHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYWH B BHJE TPEUIOKCHHBIX TAOIHIl U
rpaduKoB, JenaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIECIOBAHMUS;

NPOBOJIUTH KOCBEHHBIE W3MEPEHUs (PU3UYECKUX BEIHMYUH (TUIOTHOCTH BEIECTBA
KHUIKOCTH U TBEPAOTO Tela, CUia TPEHHSI CKOJBKEHHUS, JaBJICHHE BO3yXa,
BHITAJIKUBAIOIIAs CHWJIA, JACWCTBYIOIIAs Ha TMOTPYKEHHOE B IKHUIKOCTh TEIO,
KOA(PPUITUESHT MOJIE3HOTO JCUCTBHUS MPOCTHIX MEXAaHU3MOB), CIIEIYys MPEII0KEHHON
WHCTPYKIIMW: TIPH BBINOJHCHWU M3MEPEHUH COOHMpaTh OSKCIIEPHUMEHTAIBHYIO
YCTAHOBKY W BBIYHUCIISITH 3HAUCHHE UCKOMOU BEIIMYHHBIL,

COONIOMaTh TpaBWIa TEXHUKH O€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



YKa3bIBaTh NPUHLUIBI JOEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETP, phluar, MoABHKHBIHI
Y HETIOABWXKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTB;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX OMHMCAHUS (B TOM 4YHCIJE: MOAIIMITHUKH, YCTPOHCTBO
BOJOIIPOBOJIA, THAPABIMYECKUI MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOIb3Yysl 3HAaHUSI O CBOMCTBAaX (PM3NYECKUX SIBICHUN U HEOOXOIUMBIE
¢bu3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MpUMEpHl (HAXOAWTH HHGMOPMAIMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHUM B TMOBCEAHEBHOW >KM3HU IJIs1 00eCreYeHHs
0€30MacHOCTH MpH OOpaleHuH ¢ OpuOopaMHU U TEXHUYECKHMMH YCTpOICTBamH,
COXPAaHEHHUS 3J0pOBbsi M COOJIOACHHS HOPM DKOJIOTUYECKOTO IOBEACHHUS B
OKpYXarouleu cpee;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB MH(pOpManuu B VHTepHETE B COOTBETCTBUU C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUU M IyTEM
CPaBHEHHs PpAa3JIMYHBIX HMCTOYHUKOB BBIACIATH MHPOpPMALMIO, KOTOpas SBISIETCA
IPOTUBOPEUYUBON MM MOXKET OBITh HEJTOCTOBEPHO;

UCIONIb30BAaTh MPU  BBIOJHEHWU YYE€OHBIX 3aJaHUN  HAYYHO--TIOMYJISPHYIO
auTepaTypy (GU3NYECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepHalbl, PECYpChl CETH
WuTepHer, BiageTh MNpuUéMaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHMs
MH(POpPMAIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MMChbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB HH(pOpMaNUU (PUIUUECKOTO COACpk aHUs, B TOM YHUCIE MYOIMYHO
JeNaTh KpaTKhe COOOIIEHUs O pe3ysIbTaTax MPOEKTOB MM yu4eOHBIX UCCIIEIOBAHUI,
0P O5TOM TIPAMOTHO MWCHOJB30BATh W3YYEHHBIM IIOHATUWHBIM ammapar Kypca
($U3KKH, CONPOBOXKIATh BBICTYIIJICHUE MPE3EHTALIUEN;

IIPU BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN paCTIPEACsATh O0S3aHHOCTH
B TPYyIIIE B COOTBETCTBUHU C ITIOCTABJIICHHBIMM 3a7a4aMU, CIEAUTDH 32 BBHIIOJHEHUEM
IUIaHa JAEWCTBMM, aJEeKBAaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb
IpyIIbl, BBICTPAUBATh KOMMYHMKATHBHOE B3aMMOJCHCTBUE, YUYWUTBHIBas MHEHUE
OKPYXKAIOIUX.

K xoniy oOyuenus B 8 kiiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

UCIIOIB30BAaTh MOHATHUA: MAacca U pasMepbl MOJIEKYJ, TEIUIOBOE IBUKCHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBILIECHHBIM W HEHACBIIEHHBIM IIap, BIJIAXKHOCTb BO3[yXa, TEMIEpaTypa,
BHYTPEHHSISL DHEPIHUsl, TEIJIOBOM JBUTATENb, DJIEMEHTAPHBIM JJEKTPUUECKUN 3apsl,
ANEKTPUYECKOE MOJIC, TPOBOAHUKA W JUBJIEKTPUKH, ITOCTOSHHBIN JJIEKTPUUYECKUN
TOK, MArHUTHOE I10JIE;

pa3iauyath SBJICHUS (TEIJIOBOE PACIIMPEHUE U CXKaTHhe, TEIUIoNepenaya, TEIIOBOE
paBHOBECHE, CMAauyMBaHWE, KANWUIAPHBIC SBJIICHUS, HCIIAPEHUE, KOHJEHCAlus,
IUIaBJI€HUE,  KpUCTauM3auusi  (OTBEpAEBaHHUE), KUIIEHHWE,  TeIUlonepenaya
(TenIonpoBOHOCTb, KOHBEKIUS, U3IIyUYEHHUE), DJIEKTPU3aLusl TeJ, B3aUMOJECTBHE
3apsioB, NEUCTBUA DIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE



MAarHATOB, IEUCTBUE MAarHUTHOIO I10JIA HA NMPOBOJHUK C TOKOM, JIEKTPOMATHUTHAS
UHAYKLMS) [0 ONUCAaHUI0 MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPY)KAIOIIEM MHPE,
B TOM YHCJIe (PU3NYECKUE SBICHHUS B TPUPOJE: MOBEPXHOCTHOE HATKEHUE U
KallWJUISIPHBIE SBJICHUsS B IIPUPOAE, KPUCTAUIBI B INpupojae, usinydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00Opa3oBaHHE pOCHI, TyMaHa, UHEA, CHEra,
AIIEKTPUYECKUE SBICHUS B arMmoc(epe, 3JIEKTPUUYECTBO JKHUBBIX OpPTaHU3MOB,
MarHMTHOE Mojie 3emiid, JApeiid MOIICOB, POJIb MATHUTHOTO TOJIA JIA KU3HU Ha
3emiie, OJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 3a7]a4y B yUeOHYIO,
BBIJIETISATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUN;

ONKCHIBATh H3YYEHHbIE CBOHCTBA Tel M (PU3UYECKUE SIBJICHHUS, HCIIONb3Ys
buznueckre BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSI SHEPTUs, KOJIMUYECTBO TEIIOTHI,
yAenbHAsA TEIUIOEMKOCTh BEIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUSA, YJAEJbHAs
TEIUIOTa MapooOpa3oBaHus, yjAelbHas TEIJIOTa CrOPaHUs TOIUIMBA, KOA(P(QUIMEHT
[IOJIC3HOTO JEHCTBUS TEIUIOBOM MaIIMHBI, OTHOCUTEJIbHAS BIIAXXHOCTH BO3/yXa,
ANEKTPUYECKUHN 3apsill, CWJIa TOKA, IEKTPUUYECKOE HANPSKEHHUE, CONPOTHBIICHHE
NPOBOJAHMKA, VYIEIbHOE COMPOTHUBIEHHE BEIIECTBA, paboTa M  MOIIHOCTbH
AIIEKTPUYECKOTO TOKA), MPHU OMKUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICH
UCIIOJIb3yEMBIX BEIMUYUH, 0003HAUYEHUS U €JUHUILIBI (PU3MUECKUX BEIMYUH, HAXOAUTh
(opMyJIbl, CBA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEJIUMYMHAMM,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TMPOIECCHI, HCIONb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOM TEOPUU CTPOEHHs BEILECTBA,
IOPUHLHUIT CYNEPIO3ULUU IOJIed (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsana, 3akoH OMma i yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKk0H COXpaHEeHMs
SHEPrUM, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE TMPOLECCHl U CBOMCTBA TE€Jl, B TOM YHCJIE U B KOHTEKCTE
CUTYalUH IIPaKTUKO-OPUEHTHUPOBAHHOT O Xapakrepa: BBISIBIIATD
PUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX LIaroB C
omnopoi Ha 1—2 u3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, (PU3MUECKHX 3aKOHOB
VIV 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajauyd B 2-3 JAEWCTBUSA, HCIOJIB3YS 3aKOHBI U (HDOPMYJIBI,
CBSI3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJaud
3aIMChIBATh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK JAHHBIX Ul PELICHUS 3a/1a4H,
BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOJUMBIE IS €€ PEIICHHUs, TPOBOAUTH PACUETHI
U CpaBHUBATh IMOJY4YCHHOE 3HAueHUE (PU3NUYECKOW BEIUYUHBI C HU3BECTHBIMU
JaHHBIMY;

pacrno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXXHO PELIUTh IPU MOMOLIM (U3HYECKUX
METOJOB, HCHOJIb3ysl ONMCAHUE  HCCICOOBAaHMS, BBIICIHATH  MPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLICHUBATH MPABUIIBHOCTH IOPSAJAKA IPOBEACHUS MCCIENOBAHUA,
JIeNaTh BBIBOJBI,



NPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUM WIH (PU3NIECKUX
CBOWCTB Ten (KamwUIsipHBIC SIBICHUS, 3aBUCHMOCTH JaBIICHUS BO3yXa OT €ro
00BEMa, TeMImepaTypbl, CKOPOCTH TIpOllecca OCTBIBAHWSA M HArpeBaHUsA TIpU
M3JIy4YEHUH OT I[BeTa WH3aydaronied (MOIomAIieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsT BOJABI OT TEMIEpPATypbl XHUAKOCTH M IUIOMIA[M €€ TOBEPXHOCTH,
AJIEKTPU3ANNS TEI W B3aUMOJICHCTBUE JJIEKTPUYECKHUX 3apsoB, B3aMMOJICHCTBHUE
MOCTOSTHHBIX MAarHUTOB, BHU3YyaJIHM3allisl MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHWTOB,
JACHCTBHSI MAarHUTHOTO IOJII Ha MPOBOAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUTATENSI MOCTOSHHOTO TOKa): (HOpMyIHpOBaTh MpPOBEPSEMBbIC
NPEIOoNIOKEeHNUs, CcoOMpaTh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyIOBaHUS,
OIKCHIBATH XOJI OTBITa B (POPMYITHPOBATH BHIBOJIBL

BBITIOJTHSTH MPSMbIE H3MEPEHUS TEMITEPATypPbl, OTHOCUTEIHHON BIAYKHOCTH BO3/yXa,
CHJIBI TOKA, HAMpsDKEHUS C MCIOJIb30BAHWEM AaHAJIOTOBBIX NMPHUOOPOB M JATUYHUKOB
bu3nyecKkux BeJIMYMH, CPABHHUBATh PE3YyJbTaThl M3MEPEHUN C y4E€TOM 3aJaHHOU
a0COFOTHON TIOTPEITHOCTH;

MPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIUYUHBI OT IPYTOH C
MCTIOJb30BAaHUEM TIPSIMBIX MU3MEPEHHH (3aBUCUMOCTh CONPOTHBIICHHUS MPOBOIHUKA
OT €ro JUIMHBI, IUIOIIAAH TOMEPEUYHOr0 CEUEHUs U YIEIbHOIO COMPOTHBICHUS
BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA, UAYIIETO Yepe3 MPOBOJAHUK, OT HANPSDKEHUS HA
NPOBOJIHUKE, HCCIENOBAHUE TIOCIEAOBATENIPHOTO W TapajUIeTbHOTO COSAMHECHHIA
NPOBO/HUKOB): TUIAHUPOBATh HCCIENOBAaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH
U3MEpEHUs, ClIeys MPEAJIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3YJIbTAThI MOJTyUYEHHOM
3aBUCHUMOCTH B BHJA€ TaOmuIl M TpapuKOB, [e€JaTh BBIBOABI IO pe3yJbTaTaMm
UCCIIEIOBaHMUS;

MPOBOJUTH KOCBEHHBbIC M3MEPEeHUS (PU3MUeCcKNX BeTU4HH (yIeiabHas TeIIOEMKOCTh
BEIIECTBA, COMPOTHBIEHUE IMPOBOJHUKA, PabOTa W MOIIHOCTH JJIEKTPUIECKOTO
TOKA): TUIAHUPOBATh U3MEPEHUSI, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, CIEIYS
MPEJIOKEHHOW HHCTPYKIMHU, U BBIYUCIISATh 3HAYCHHE BEJTMUUHBI;

COONIOMAaTh TpaBWJIa TEXHUKH O€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIMUIBI JCUCTBUS HW3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON Ha WX ONMUCaHHs (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWMHA, aMIEPMETP, BOJBTMETP, CUETUYHK 3ICKTPUUYECKOM
DHEPTUH, JJIEKTPOOCBETUTEIbHBIC TPUOOPHI, HATPEBATENBHBIC 3JIEKTPONPHOOPHI
(mpuMepBl), AMEKTPUUICCKUE MPEAOXPAHUTENH, dJIEKTPOMATHUT, JIEKTPOJBHUTATEINb
MOCTOSIHHOTO TOKa), MCIOJb3ysl 3HAHHWA O CBOWCTBAX (PU3MYECKHUX SBICHUU H
HEe0oOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTENIbHbIE MPUOOPHI IO
CXeMaM U CXEMaTHMYHbIM pHUCYHKaM (OKUIKOCTHBIH TEPMOMETp, TEpMOC,
NICUXPOMETP, THUTPOMETpP, JABUTaTelb BHYTPEHHETO CrOpaHus, JJIEKTPOCKOI,
peocTaT), COCTaBISATh CXEMbl DJIEKTPUUYECKHX IEMel C MOCIe0BATeIbHbIM H
NapajulebHBIM  COCUHEHHEM DJJIEMEHTOB, pas3fuyas YCJIOBHbIE 0003HAYCHHUS
AJIEMEHTOB DJICKTPUYECKHX IIETICH;



OPUBOIUTH MpUMEpHl (HAXOAWTH HHGMOPMAMIO O MpUMEpPax) MNPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM >XMU3HM JUisl oOecreueHus
0e30macHOCTH MpU OOpaleHuu ¢ NpudoOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXPAaHEHHUS 370pOBbSI M COOJIOACHHS HOPM OJKOJIOTUYECKOTO TMOBEACHHUS B
OKpYXKaroulen Cpee;

OCYUIECTBJIATh MOMCK HMH(OpMauuu Quanyeckoro coaepxkanus B MHrtepHere, Ha
OCHOBE HMEIOLIMXCS 3HAHUA M MYTEM CPaBHEHUS JOMOJHUTEJbHBIX HWCTOYHUKOB
BBIICTIATh HMH(OpMAaLNIO, KOTOpas SBISETCS MPOTHUBOPEUYMBON HIU MOXKET OBITH
HEJIOCTOBEPHOM;

UCIONIb30BAaTh MPU  BBIOJHEHWU YYE€OHBIX 3aJaHUN  HAYYHO--TIOMYJISPHYIO
auTepatypy (GU3HUECKOro COAEpKaHUs, CIpPaBOYHbIE MaTEpHUAlIbl, PECYPChl CETH
WNurepHetr, Bnagerh npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W KpAaTKUE YCTHBIE COOOIIeHHsA, 00001as
UH(GOPMAIIUIO U3 HECKOJbKUX UCTOUYHUKOB (PU3UYECKOTO COACPMKAHUS, B TOM YHUCIIE
nyOJUYHO TPENCTaBIATH PE3yJbTAaThl MPOEKTHOM WM  HCCIEI0BATEIbCKOU
NEATENIBHOCTH, IPU H3TOM TPaMOTHO HCIOJIb30BATh W3YYEHHBIM TOHSITUHHBIN
anmapart Kypca (GU3MKH, COMPOBOKIATh BHICTYINICHUE MPE3CHTALIUEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAaHUM (U3UYECKUX MPOLIECCOB
pacnpenesnsaTh 00s3aHHOCTU B IPYIINE B COOTBETCTBUU C MOCTaBICHHBIMH 33/1a4aMH,
CIEAUTh 32 BBINOJHEHUEM IUIAHA JEWCTBUA U KOPPEKTHUPOBATH €r0, aJEKBAaTHO
OLICHMBAaTh COOCTBEHHBI BKJAJ B JACATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMOJICHCTBHE, MIPOSBIISA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniry oOyuenus B 9 kjiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

UCIIOb30BaTh MOHSATHS: CUCTEMa OTCYETA, MaTepualbHas TOYKa, TPAECKTOPHS,
OTHOCHUTEIHLHOCTh ~ MEXAaHMYECKOTO  JIBWDKCHHs,  nedopmarus (ympyras,
IJIACTUYECKasl), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3ku, UEHTP TKECTH, aOCOIIOTHO TBEPJOE TENO, UEHTP TAKECTU TBEPAOTO
TeJla, paBHOBECHE, MEXAHUYECKUE KoJIeOaHWUsS M BOJIHBI, 3BYK, HH(Pa3BYK U
yIbTPAa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, IIKAJa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JATBHO30PKOCTh, CHEKTPHhI UCIYCKAHWSA W TOTJIOMIEHUS, aibda-,
0eTa- 1 TaMMa-u3Ty4eHUs, U30TOIBI, i/IepHAsi YHEPTETUKA;

paznuyaTh siBJIeHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE  MPSMOJIMHENHOE JIBHJKEHHE, CBOOOJHOE TMaJieHue  Tell,
PAaBHOMEPHOE JIBMDKEHHME II0 OKPY)XHOCTH, B3aWMOJEHCTBUE TE€J, PEAKTUBHOE
JBIDKEHUE, KoJIe0aTeIbHOE NBIDKCHHE (3aTyXarolINe U BBIHYKICHHBIC KOJICOAHWs),
PE30HAaHC,  BOJHOBOE  JIBDKEHHME,  OTpPaXEHUE  3ByKa,  MPSIMOJMHEHHOE
pacrpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaX€HUE CBETA, Pa3joKeHHE OeJoro CBETa B CIEKTP U CIOKEHUE CIEKTPAJIbHBIX
LBETOB, JHUCIEPCHsSI CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHHE
JMHEWYATOro CHEKTpa W3JIyYEHHUs) MO OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SIBJICHHE;



pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX SBICHHUM B OKPY’KAIOIIEM MUPE
(B ToM umcne ¢uzMuecKue SIBICHHS B MPUPOJE: MPUIUBBI U OTIIMUBBI, JBH)KCHHE
mnaHeT COJIHEYHOM CHUCTEMBbI, DPEAKTUBHOE JBWKEHHE JKMBBIX OPraHU3MOB,
BOCIIPUSITUE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CECMUYECKHUE BOJIHBI, I[yHAMU,
9X0, IIBETa TEJl, ONTHUYECKHE SBIECHUS B MPHUPOJE, OHOJIOTHUECKOE JICUCTBHUE
BUJUMOTO, YJIbTPA(PUOJIETOBOTO M PEHTIC€HOBCKOTO W3JIyYEHUN, €CTECTBEHHBIM
PaAMOAaKTUBHBIN (POH, KOCMUYECKUE JIy4H, PAIMOAKTUBHOE U3Ty4YE€HHUE NMPUPOJHBIX
MUHEPAJIOB, JEUCTBUE PAJMOAKTUBHBIX H3JIYYEHUU Ha OpPraHU3M YeJIOBEKa), MpHU
ATOM TEPEBOJUTHh MPAKTUYECKYIO 3a7a4y B y4E€OHYIO, BBIJIEIATH CYIICCTBEHHBIC
cBOMCTBA (TIpU3HAKK) (DU3NIECKUX SBICHUMH;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBJICHUS, MCIOJb3Ys
¢du3nyeckue BeNUYMHBI (CpelHsii W MIHOBEHHass CKOpPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBH>KEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIioBas CKOPOCTH,
CUJIa TPEHMsI, CHUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAJICHUS, BEC
Tena, HUMIIYJIbC Tejla, HUMITYJIbC CHJIbl, MEXaHh4yeckas paboTa UM MOIIHOCTD,
NOTEHUMAJIbHAS. ~ DHEPrus  Tejla, MOAHATOTO HAJ TOBEPXHOCTBIO  3EMIIH,
NOTEHUMAJIbHASL DJHEPrusl CXaToOMl TMpYyKUHbI, KUHETUYECKash DSHEpPrus, IOJHAs
MEXaHW4eCKass dHEPTUs, MEePUo U YacToTa KOJeOaHW, IIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUS CPEJbl), MpHU
OMKMCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI MCMOIb3YEMBIX BEIMYHH,
o0O3HaueHUs ¢  E€AUHUIBI  (PU3MYECKUX  BEJIMYMH, HAXOAUTh  (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH
rpadyKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEINYHNH;

XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS W TPOIECCHI, UCIOJIB3YS
3aKOH COXPAaHEHUS DHEPrHHM, 3aKOH BCEMHUPHOIO  TATOTEHHUS, IPUHIIUI
CYyHEPHO3ULINK CUJI, TPUHLNI OTHOCUTENbHOCTH ['anmuiies, 3akoHbsl HproTOHA, 3aK0H
COXpPAaHEHUS HMITYJIbCA, 3aKOHbl OTPAXEHUS W MPEIIOMIICHUS CBETa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO U MACCOBOIO YHUCEN MPU SAJECPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE TMPOIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  MPaKTUKO-OPHUEHTUPOBAHHOIO  XapakKTepa: BBISBISATH MPUUYUHHO--
CJICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE W3 2—3 JIOTMUECKHUX IIIaroB C OMOpPOi Ha
2-3 UW3Yy4YEHHBIX CBOWCTBA (PUBNYECKUX SBJICHHUM, (PU3MUYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajadyu (omuparoluecs: Ha CHCTeMy U3 2—-3 ypaBHEHHUN),
WCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONTNE (DU3UUECKUE BEIIMYMHBI: HA OCHOBE
aHajiM3a YCIJIOBHS 3a/laud 3alKChIBaTh KPAaTKOE YCJIOBHUE, BBIABIISATH HEIOCTAIOIINE
WIK U30BITOYHBIE JAHHBIE, BHIOUpATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE IS
peleHns, NPOBOJIWUTH pacu€Tbl W OLEHHMBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYCHUS (PU3NIECKON BEITMYNHBL;

pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TMPU TOMOIN (PU3NIECKUX
METOAOB, HCHOJb3ys ONUCAHWE  HCCIEAOBAaHMS, BBIACHATH  MPOBEPSIEMOE



MPEIOJI0KEHNEe, OLIEHWBATh MPABWIBHOCTH IMOPSIKA MPOBEACHUS HUCCIEIOBAHMS,
JIeJ1aTh BBIBO/Ibl, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHNUHN U OIIBITOB;
IPOBOJUTH OIBITHl IO HAOJIOJEHUI0 (PU3NYECKUX SBICHUH WIN (QU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBHCHUMOCTh IEpHOJa KOJeOaHWW MNPYKWHHOTO MasTHHKAa OT MacChl Irpy3a H
KECTKOCTU TMPYKUHBI M HE3ABUCUMOCTh OT aMIUIMTYAbl MajblX KojeOaHui,
NPSMOJIMHENHOE PacCHpOCTPaHEHUE CBETa, pasloKeHUEe Oeoro cBeTa B CHEKTD,
U3y4YE€HHE CBOMCTB H300pa)K€HUS B IJIOCKOM 3€pKaje U CBOWMCTB H300paKEHHS
npenMera B coOuparonieil JuH3e, HaOM0IeHNe CIUIONIHBIX U JTMHEWYaThIX CIIEKTPOB
U3ITyYEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000py10BaHus, ONUCHIBATh XOJ1 ONbITA U €r0 PE3YJIbTaThl, POPMYJIMPOBATH BHIBOJIBI;
IPOBOJUTH IIPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX HU3MEPEHMH, ONpENesss cpeaHee
3HaYeHHE H3MEepsieMON BENUYMHBI ((POKYCHOE pPacCTOSIHME COOHMpAIOIIEH JIMH3bI),
00OCHOBBIBAThH BBIOOP criocoba n3mMepeHus (M3MEpUTEILHOT0 Mprdopa);

IPOBOJIUTH HUCCIIEI0BAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH C HCIIOJIb30BAHUEM
OpsMbIX HM3MEPEHUH (3aBUCHUMOCTh IIYTM OT BpPEMEHU IIPU PaBHOYCKOPEHHOM
JABWOKEHMM 0€3 HayajJbHOW CKOpPOCTH, Iepuojia KoyeOaHUl MaTeMaTU4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAKEHUS CBETA OT YIJIa MaJCHUs U
yria  OpeloMJeHHs OT  yrja TMajeHus): IJIaHUpOBaTh  HCCIEIOBaHUE,
CaMOCTOSITENIBHO COOUpaTh YCTAHOBKY, (PUKCHUPOBATH pE3yJbTaThl IOJYyYEHHOU
3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BUJE TaOIUL U rpaUKOB, 1€JaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHHsS (PU3UUECKUX BEIMYMH (CPEAHSsI CKOPOCTh H
YCKOpEHHE TeJa MpPHU PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus1, KECTKOCTh NPYKUHBI, KOYPPUIMEHT TPEHUSI CKOJBKEHMSI, MEXaHUUECKast
paboTa M MOLIHOCTb, YacTOTa M MEpUOJ KoieOaHUI MaTeMaTU4ecKoro Hu
NPYKUHHOTO MasiTHUKOB, ONTHYECKas cuja COOMpAIOLIEH JTUH3bI, PaJArOaKTUBHBIMN
¢doH): MIAHUPOBATh M3MEPEHHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh U3MEPEHHUS, CIEAYS NPEI0KEHHON MHCTPYKLNHU, BBIYUCIATh 3HAUEHHE
BEJIMYMHBl W aHAJIM3UPOBATh IIOJY4YEHHBIE pPE3yJbTaTbl C Y4ETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI];

coOMIoaTh TpaBWia TEXHUKM O€30MacHOCTH TMpu padboTe ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

pa3ianyaTh OCHOBHBIE IMPU3HAKU M3YYEHHBIX (PU3MYECKHUX MOJENEH: MaTepuajbHast
TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHbI MCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTAHEeTapHasi MOZEJIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHLMUIBI JEUCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOl HAa HUX oOnucaHuss (B TOM 4YHCIE: CHOUIAOMETpP, AaTYUKHU
IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa, »3XOJOT, OYKH, IEpPUCKOII,
¢doToanmnapar, ONTUYECKUE CBETOBOABI, CIEKTPOCKOI, T03UMETP, Kamepa Bunbcona),
HCIIOJIB3YS 3HAHMS O CBOMCTBAX (PU3UUECKHUX SIBJICHUN M HEOOXOAMMbIEC (PU3UUECKHE
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKM HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HW3MEPUTENBHBIX NPUOOPOB M TEXHOJIOTMYECKHX MPOLECCOB IpPH



peIeHn y49eOHO--PAKTHUYECKUX 3a7ad, ONTHYECKHE CXEMbI I TOCTPOCHUS
M300pakeHU B TUIOCKOM 3€pKaJjie ¥ COOUparoIiei JIMH3E,

NPUBOIUTH MpUMEPHl (HAXOAUTh HMHGOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
WCIIONIh30BaHUsl (PU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKHM3HU IS OOECTICUCHUS
0€30MacHOCTH MpH OOpalieHHH ¢ NpUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH,
COXpAaHEHHUSl 3JI0POBbS U COOJIOJICHHS HOPM DSKOJOTHYECKOro TIOBEJECHUS B
OKPYKarolIEn Cpee;

OCYIIECTBJISATh TOUCK WH(MOpMaIuu (U3NYECKOTO coaepkanuss B HHTepHeTe,
CaMOCTOSITENTbHO (OPMYIHPYST TMOWCKOBBIN 3allpoC, HAXOIUTh IMYyTH OINPEACICHUS
JIOCTOBEPHOCTH TIONYYeHHOW WH(OpMAIMi Ha OCHOBE HWMEIONIUXCS 3HAHWA W
JIOTIOJIHUTEJILHBIX HCTOYHHUKOB;

UCIIOJb30BaTh TPU  BBINOJHEHUH YYEOHBIX 3aJlaHUN  HAYYHO--TIOMYJISIPHYIO
auTepatypy (GU3HUECKOTO COACpIKAHUsS, CIPABOYHBIE MATEPHANIBI, PECYPCHI CETH
NurepHer, BnaaeTh NOpUEMaMHM KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(}OpMaIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC TIMCHhbMEHHBIE W YCTHBIE COOOIIEHHUS Ha OCHOBE
uHpOpMaIMK W3 HECKOJbKUX HCTOYHUKOB (PU3MYECKOTO COJIEPIKAHUS, MyOIUYHO
MPEACTABIATh PE3YJbTaThl MPOCKTHON MM UCCIEI0BATEIBLCKON JAESTEIbHOCTH, TIPU
3TOM TPAMOTHO MCIIOJb30BATh M3YYEHHBIM MOHSITUWHBIM anmapar u3y4aeMoro
paznena (U3MKKM M CONMPOBOXIATh BBICTYIUICHHE TIPE3CHTAIMEd C  y4ETOM
0COOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.
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IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

N KoaunuyecrBo 4yacos Jara DJIEKTPOHHBIE
11/_11 Tema ypoka Beero Konrtpoabnbsie IIpakTnueckmue W3yueHus uudposrie
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchbl

®dusuka — Hayka o npupoje. SBieHus Ipupoabl 1

duznyeckue sBICHUs 1

du3ndecKue BEIMINHBI U UX U3MEPCHHE 1

Ypoxk-uccienoanue "M3mepenue remnepaTypbl

4 MPY MMOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTUUKa 1 1
temnepatypsl''. CTapTroBas AMarHOCTHKA.

5 MeTtopl HayuyHOTO NO3HaHUA. Onucanue 1 bubmmoreka [IOK
(bUBUYECKUX SBJICHUH C TIOMOIIBI0 MOJIECH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:

6 JAIbHOCTh MOJETA IIApUKa, MMYIIEHHOTO | |
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA
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7 Crpoenue BemectBa. ONBITHI, TOKa3bIBAIOLINE | bubnuoreka [JOK
IHACKPETHOE CTPOCHHUE BELIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK

8 JIBM>KEHUE YacTULl BELIECTBA 1 https://m.edsoo.ru/ff0a013

€

9 Ypoxk-uccnenoBanue «ONBITH IO HAOIIOICHUIO 1 |
TEIJIOBOT'O PACUIMPEHHUS a30BY

10 ArperaTHble COCTOSIHHS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI. bubnmoreka [JOK

11 O600menue mo pazaeny «llepBoHayanpHbIC 1 https://m.edsoo.ru/ff0a037
CBE/ICHUS O CTPOCHUHU BELIECTBA 8
Mexanudeckoe aBr>xeHue. PaBHoMmepHoe u Bubmiorexa LIOK

12 1 https://m.edsoo.ru/ff0a05¢
HEpPaBHOMEPHOE JBUKEHUE p

13 Cxopoctb. Eaunuiisl ckopocTtu 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a079
c

bu6mmoreka [IOK

14 Pacuer nytu 1 BpeMeHM ABUKEHUS
yr P A https://m.edsoo.ru/ff0a0ac4
bu6mmoreka [IOK
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c1
0
16 [TnoTHOCTE BemecTBa. PacueT Maccel 1 00beMa Bbu6nmuoreka [IOK
TeJsa Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeaeneHue IIOTHOCTH
TBEPAOTO TENA»
bu6mmoreka [IOK
18 Pemenue 3agau nmo reme "[lnotHOCTH BemecTBa" https://m.edsoo.ru/ff0a123
C
19 Cua Kak XapakTepUCTHKA B3aUMOICHCTBHS TE.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «/3y4ueHne 3aBHCUMOCTH
20 pactshxeHus (aehopMalin) Ipy>KUHbI OT
IIPUJIOKEHHOHN CHIIBD»
21 [[ABnenue Tsarorenus. Cuiia TSKECTH
. . bubmuorexa [JOK
CBs13p MEXly CUJION TSKECTH U Maccoi Tena. Bec
22 " " https://m.edsoo.ru/ff0al77
tena. Pemenue 3agad mo teme "Cuna TsSKeCTH g
Bbu6nuoreka [IOK
Cuna TsKxecTy Ha Ipyrux mianetax. dusnueckue
23 https://m.edsoo.ru/ff0al150
XapaKTEPUCTUKHU TIIIAaHET )
Bbu6nmunoreka [IOK
24 H3mepenue cui. J[luanamomer
P A P https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [IOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
. bu6mmoreka [IOK
CrnosxeHue IByX CHJI, HAIIPABJICHHBIX MO OJHOU
26 https://m.edsoo.ru/ff0ala7

npsMoii. PaBHoziecTByIOIAs CUIT

0




27

Pemenue 3agau no reme "PaBHonericTBytomas cui"

Cuna tpenus u e€ Buapl. TpeHue B npupoe u

Bbubnmuoreka [IOK

28 https://m.edsoo.ru/ff0alb9
TEXHHUKE
c
Jlaboparopnas padota «/3y4ueHne 3aBHCUMOCTH
29 CHJIBI TPEHHUS CKOJIBXXEHMS OT CUJIBI TaBIICHUS U bubmorexa [IOK
p . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIONINXCSI TOBEPXHOCTE
30 Pemenue 3amau Ha onpenencHue
PaBHOJECHCTBYIOIIEH CUJIIbI
Pemenue 3agau mo remam: «Bec Tenay, bubmuorexa [JOK
31 «I"padumueckoe nzodpaxkenne cuin», «CHITB», https://m.edsoo.ru/ff0alde
«PaBHOZIEMCTBYIOIIAS CUIT» 0
KonTpomnpHas padota o Temam: «MexaHUYeCcKoe
32 IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I"paduyeckoe nzodpakenne cuin», «CHITbI»
Bbu6nmuoreka [IOK
JaBnenue. CriocoObl yMEHBITICHUS U YBEIIMUCHUS
33 https://m.edsoo.ru/ff0a20a
JaBIICHUS 6
bu6mmoreka [IOK
JlaBneHue raza. 3aBUCUMOCTD JIaBICHUS T'a3a OT
34 . https://m.edsoo.ru/ff0a237
00BéMa, TeMIiepaTyphl 6
N bu6mmoreka [IOK
[lepenaya naBieHus TBEPABIMU TEIIAMH,
35 https://m.edsoo.ru/ff0a25b
JKUIKOCTSIMHU U razaMu. 3axkoH Ilackans 0
Bbu6nmuoreka [IOK
JlaBjieHUE B KUIKOCTH U ra3e, BBI3BAHHOE
36 . https://m.edsoo.ru/ff0a271
JNEHCTBUEM CHIIBI TSHKECTHU g
Bbu6nuoreka [IOK
Pemenne 3agau mo teme «JlaBlieHre B KUJIKOCTH U
37 https://m.edsoo.ru/ff0a282
raze. 3akoH ITackams» p
bu6mmoreka [IOK
38 Coobmaromuecst cocyabl https://m.edsoo.ru/ff0a297
0
39 I'mapaBnuueckuii mpecc bubmuorexa [JOK




https://m.edsoo.ru/ff0a313
6

40 ManomeTtpsl. [TopirHeBOM )KUAKOCTHBINA HacOC
Bbu6nuoreka [IOK
41 AtMocdepa 3emii ¥ IPUIMHBI €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5
a
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHoe 1aBiieHne https://m.edsoo.ru/ff0a2b3
a
bu6mmoreka [IOK
N3mepenne atmocdepHoro aaBieHus. OnbIT
43 https://m.edsoo.ru/ff0a2da
Toppuuennu 2
44 3aBUCHUMOCTBH aTMOC(HEPHOTO TABJICHHS OT BHICOTHI bubnmoreka [JOK
HaJ ypOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBlieHHE Ha bubnnorexka HOK
pAa3JIAYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
napjeHue"
. bubmuorexa [JOK
JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX
47 https://m.edsoo.ru/ff0a327
Ten0. ApXuMenoBa cuia 6
Jlaboparopnas pabota «Onpenenenue
48 BbITaJII)KHBEIOLL[:ﬁ CHUIIBI HG§CTB TolIel Ha TEJIO bubmmorexa IOK
’ Y ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)
Jlaboparopnast pa6ota mo teme «lccnenoBanue bubnmoreka [JOK
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00bEMa https://m.edsoo.ru/ff0a351
MOTPYXEHHOU B KHUIKOCTh YaCTH TEJIa» 4
bu6mmoreka [IOK
50 [InaBanue Ten https://m.edsoo.ru/ff0a3a9
6
JlaGopatopHnas pabora "KoHcTpyupoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JOJIKU U
onpeaeneHue e€ rpy30no0abEMHOCTH"
52 Pemenue 3agau no remam: «IlnaBanue cynos. bubnmoreka [JOK




BosnyxomnaBanuey, «/laBnenue TBEpAbIX T,
JKUIKOCTEH U Ta30B»

https://m.edsoo.ru/ff0a365
4

Kontponbhas padota o Teme «/laBienne TBepabIx

53 .
TeJ, )KHUJIKOCTEH U Ta30B»
Bbu6nuoreka [IOK
54 Mexanundeckas pabora
p https://m.edsoo.ru/ff0a3f82
Bbubnmuoreka [IOK
55 MourHoctbs. EnUHHITBI MOIIIHOCTH
m JUAHHTL m https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoBanue "Pacuétr MOIIHOCTH, |
pa3BUBaEMOM MpHU MOIBEME 10 JeCTHUIIE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue cuil Ha
pbIuare
Prryaru B TexHuke, OBITY U IPUPO/IE. bubmuorexa [JOK
58 Jlaboparopnas pabota «MccaenoBanue ycnoBui 0.5 https://m.edsoo.ru/ff0a478
paBHOBECHSI phIUara e
bu6mmoreka [IOK
Pemenwe 3ana4 mo Teme «Y CIIOBUSI paBHOBECHS
59 https://m.edsoo.ru/ff0a48a
peryara» 6
KoadduumenT nosneznoro necTBust MexaHu3ma.
60 JlaGopatopnas pabora «M3mepenue KI1J] 0.5
HaKJIOHHOM TJIOCKOCTH
" bubmuorexa [JOK
Pemenue 3agau mo teme "Pabora, MOIHOCTb,
61 " https://m.edsoo.ru/ff0adc4
KITQ
8
bu6mmoreka [IOK
Mexannueckas sHeprusi. Kunernueckas u
62 https://m.edsoo.ru/ff0a425
MOTEHITUATIbHAS SHEPTUS )
bu6mmoreka [IOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn https://m.edsoo.ru/ff0a436
0
64 KonrponsHas padora no teme «Pabora u
MOITHOCTb. DHEPTUS»
65 VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE 1




onpe/ieIeHue N3MEHEHHSI KUHETUYECKOU 1
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUU TeJIa 1O
HAKJIOHHOM IIJIOCKOCTH"

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnmoreka [JOK
"MexaHnueckoe IBHKeHue" https://m.edsoo.ru/ff0a4ee6

67 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme | bubmmoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe
PezepBHblil ypok. Pabota ¢ Tekctamu 1o Teme

68 n n 1

Pabora. MomiHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudpposwIe
Tema ypoka Konrtpoabnbie  IIpakTnueckue bp
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKOW TEOPUU Y UX OMNBITHBIE 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUSI
2 Macca u pazmep aTOMOB M MOJIEKYT 1
3 Mogenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO | bubnunorexa [IOK
COCTOSIHUM BelIlecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPAOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1
MOJI0KEHU N MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0aS800
6 CmauuBanue 1 KanwisipHOCTh. [loBepXxHOCTHOE | bubmuoteka [JOK
HATSXKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacluupeHne U CoKaTUe 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBMXKEHHS YACTHUII
9 Baytpennss sueprusi. CriocoObl U3BMEHEHUS | bu6muoreka [IOK
BHYTPEHHEHN YHEPIUU https://m.edsoo.ru/ff0a5c60
bubnunorexa [IOK
10 Bunael Tenonepenaun 1
s pelt https://m.edsoo.ru/ff0a6412
11 KonnuecTBO TEI1OTHL. Y aAenbHas TEINIOEMKOCTE 1 bubnmorexa LOK
' https://m.edsoo.ru/ff0a6976
12 VYpaBHeHue TerioBoro 6ananca. TermooOMeH u | bubnmoreka [JOK
TETIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
13 Ypok-koHpepennus "[Ipaktuaeckoe 1 1 bubnmoreka [JOK




UCIIO0JIb30BaHUE TEIUIOBBIX CBOMCTB BELIECTB U
MaTepHaJIoB B IENISX dHEprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

JlaGopaTtopHnas pabota "HccnenoBanue siBICHUS

14 TEIJI000MEHa MTPU CMEIIMBAHUN XOJIOAHOU 1 bubnnorexa LIOK
. " https://m.edsoo.ru/ff0a6a98
ropstueii BOJIbI
Pacuer koau4ecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpEeBaHMsl TeJla U BBIACIIIEMOr0 UM MpHU
OXJIAK ICHUH
16 JlaboparopHas pabota "Onpenenenue yaenbHON bu6muoreka [IOK
TEIUIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTAa CrOPaHUs bubnmorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBieHne u OTBEpAEBAHNE KPUCTATNIMUECKUX bu6muoreka [IOK
Tell. Y aenbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padoTta "Onpenenenue yaenbHON bubnmoreka [JOK
TEIJIOTHI IUIAaBJICHU JIpaa" https://m.edsoo.ru/ff0a72fe
bubnunorexa [IOK
20 [Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue hitps://m.cdsoo.ru/fR0a740c
Kunenue. Y nenpHas Temiora napoodpazoBaHus
21 Y KOHJCHCAlUH. 3aBUCUMOCTb TEMITEPATYPhI bubmorexa [JOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EpPHOTO AaBICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpezeneHre OTHOCUTEIbHOM BIIa>KHOCTH bubmmorexa [OK
. https://m.edsoo.ru/ff0a7628
BO3/lyXa
7 Pemenue 3aga4d Ha onpeiesieHUE BIAKHOCTH
BO3/lyXa
[TpuHIIUTIBI paOOTHI TEIIJIOBBIX JBUTATEIICH.
24 [TapoBast TypOuHa. J[BUTraTenb BHyTPEHHETO
CropaHus
25 KIIJl remoBoro asurarens. TeraoBsie bubnmoreka [JOK
JIBUTATENH U 3aIIATA OKPYKAOLIENH CPEIBI https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHUs U IPEBPAIlCHUs] SHEPTUU B

TCIJIOBBIX IMpoLeccax




[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeEME

27 "TerioBbie siBeHM. MI3MeHEeHNE arperaTHbIx Bubmmorexa [IOK
B . P https://m.edsoo.ru/ff0a832
COCTOSIHMI BeIllecTBa
KoHnTtposbhas padora nmo teme "TermmoBbie
. but6mmoreka [IOK
28 saBieHud. FI3MeHeHne arperaTHbIX COCTOSTHUM
" https://m.edsoo.ru/ff0a86ae
BElIEeCTBA

79 DnekTpusanus Ten. [IBa posa 31eKTpUIecKux
3apsoB

30 Ypok-uccienoBanue "InekTpusanus Tel
WHIYKIUEN U TIPU CONPUKOCHOBEHUN"

31 BzaumopeiicTBre 3apssKeHHBIX TeJl. 3aKOH but6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsbkeHHOCTh

32 IEKTPUUECKOTO NOJISL. [IpHHINI CYIIEPIO3UIINT bubnnorexa LHOK

P . P yrep https://m.edsoo.ru/ff0a8a0a
IIEKTPUUYECKUX TOJIeH
1 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHblIi 3apsa. CTpoeHue atoma

14 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6muoreka [IOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1a4 Ha npUMEHEHNE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKUX 3aAPSII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyliecTBoBaHUs. ICTOUHUKY 3JIEKTPUUECKOTO Bubmmorexa [IOK

i ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUSA SIIEKTPUUYECKOTO TOKA Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue

38 INEKTPUUYECKOTO OISl HA IPOBOAHUKH U
JUDJIEKTPUKH"

19 DJIEKTPUYECKUHN TOK B METaJlIaX, )KUAKOCTAX U bu6muoreka [IOK
rasax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEeCcKas LEenb U €€ COCTABHbIE YaCTH




Cwuuita Toka. JlabopaTtopHas pabora "M3mepenue

but6mmoreka [IOK

41 0.5
Y pEryJIupoBaHUE CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIeKTpuyecKoe HanpsikeHue. BonbT™merp.
42 JlaboparopHnas pabota "U3mepenue u 0.5 bubmmorera IIOK
PaTopHad p P ’ https://m.edsoo.ru/ff0a9¢e14
perynupoBaHue HalpsHKEHUS
43 CornpoTuBieHUE NPOBOJHUKA. Y IETBHOE bubnmoreka [JOK
COIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS POBOJHUKA OT 1 bu6muoreka [IOK
€ro JUIMHBI, IUIOLIAAU IIOIIEPEYHOTO CEUEHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBHCUMOCTD CHJIBI TOKA OT HanpsHKeHUs. 3aKOH bu6muoreka [IOK
OmMa 1t yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopnast padota "HcciaenoBanue
46 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO Yepe3 | bubnmoreka [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpsHKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U apaIeIbHOE
COEIMHEHUS IPOBOIHHUKOB
JlaGopatopHas pabota "IIpoBepka npaBuia
48 CIIOKCHHUS HAIIPSDKEHUN IIPU IIOCIIEI0BATEILHOM 1 bubmmorexa [OK
P P " https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
JlaGopaTtophnas pabota "IIpoBepka npaBuia s
49 CHUJIbI TOKA MPHU MAPAJUIETLHOM COCIUHEHUU 1 Bubmmorexa [IOK
"p P A https://m.edsoo.ru/ff0aadle
pEe3UCTOPOB
50 Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma 11t bubnunorexa [IOK
Ppa3MAYHOTO COENMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopaTtophas pabota "Onpezaenenue padoTh U | bu6muoreka [IOK
MOIIIHOCTH 3JEKTPUYECKOT0 ToKa" https://m.edsoo.ru/ff0ab3e0
53 DneKTpuuecKue Lenu 1 noTpeduTenu bubnmoreka [JOK

AJICKTPUUECKOM 2HEpruu B ObITY. KopoTkoe

https://m.edsoo.ru/ff0ab660




3aMbIKaHUEC

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"DneKTpruUecKue 3apsaabl. 3apsyKEHHBIE Tela U

bubnunorexa [IOK

54 . .
UX B3auMoJiecTBUA. [locTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUI TOK"
KonTtponpsHas padota o teme "DieKTpHuECKre
55 3apsiibl. 3apsKEHHBIE TeJla U UX bubnmoreka [JOK
B3aUMOJIeUCTBUS. [IOCTOSIHHBIN AIEKTPUUECKUIA https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTosiHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccienopanue "M3yuenue noyiei 1 bu6muoreka [IOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruurtHoe 1mojae. MarautHoe moje 3eMIIH U €ro bubnunorexa [IOK
3HAYEHUE JIJISl ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MaruuTtHoe 1mose
but6mmoreka [IOK
59 3JIEKTPUYECKOTO ToOKa MaruutHoe nose
https://m.edsoo.ru/ff0ac1d2
KAaTYIIKA C TOKOM
[IpuMeHeHne AIeKTPOMArHuTOB B TEXHHUKE.
" . bubmuoTexa [JOK
60 JlaGopaTtopHast pabota "N3yueHnue aeicTBUs 0.5
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUTATENEH B
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIOPTE bubmorexa TOK
Y | i https://m.edsoo.ru/ff0ac86¢
JlaGopatopHas padora "KoHcTpyupoBaHue u
u3ydeHue paboThl NeKTpoaBUraTens"
6 OnbiThl Papajess. 3aKOH JIEKTPOMArHUTHOU
uanykuu. [Ipasuno Jlenma
OnekrporeHepatop. CriocoObl MOTydeHust
63 INEKTPUUYECKOM dHEPTUU. DIEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU
64 [ToaroToBka Kk KOHTPOJIBHOU PaboTE MO TEME
"DNIeKTpUUECKUE U MAarHUTHbBIE SIBIICHUS "
65 Pa6ora ¢ Texcramu o Teme "IlocTOSHHBIN but6mmoreka [IOK




AIEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0acb14

66 KonTtponpHas padora o teme "DieKTpHyeCcKre | bubmuoteka [JOK
Y MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme ) bu6nuorexa [IOK
"TerioBbie sBICHUA" https://m.edsoo.ru/ff0acdc6
68 Peseprubriil ypok. Paborta ¢ TekcTamu o Teme |
"MarauTHbI€ SIBJICHUS"
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Jlara nuppoBbIe
Tema ypoka Konrtpoabnbie IIpakTnueckue op
n/n Bcero H3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunyeckoe aBuxkeHue. MarepranbHas TOYKa 1
) Cucrema orcuera. OTHOCUTENBHOCTh 1 bubmunorexa [JOK
MEXaHNYEeCKOTr'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOIMHEWNHOE ABMKCHHE 1 bubmorexa HOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE pSMOIMHEITHOE ABUKEHHE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpsiMonuHetHOE paBHOYCKOPEHHOE JBUYKEHUE. | bubnmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJMHENMHOTO PAaBHOYCKOPEHHOTO |
nskeHus. ['papux ckopocTu
Jlaboparopnas padota "Onpenenenne yCKOpeHus
7 Tena Ipy PaBHOYCKOPEHHOM ABMXKEHHH I10 1 1 bubmorexa HOK
p I\), yerop " a https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH
8 CBobOogHoe nagenue ten. OneiThl [amunes 1
PaBHOMepHOE nBMXKEHUE 11O OKPYKHOCTH. [lepron
9 ¥ yactora oOpamenus. JInneiinasa u yriiosast 1 bubmorexa IOK
P ' a https://m.edsoo.ru/ff0aec176
CKOpOCTH
10 [lenTpocTpeMUTEILHOE YCKOPEHHUE 1
1 Bropoii 3akoH Herorona. PaBHonelicTByromas | bubnuoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
bu6mmoreka [IOK
12 Tpetunit 3akon Hetotona. Cyrneprno3uius cui 1
P yrep H https://m.edsoo.ru/ff0ae982
13 Pemenue 3agau Ha IPUMEHEHUE 3aKOHOB | bubnnorexka HOK
HrroToHa https://m.edsoo.ru/ff0aeb6e
14 Cuna ynpyroctu. 3akoH ['yka 1 bubmnorexa [JOK




https://m.edsoo.ru/ff0aeca2

15 Pemenue 3agau no reme «Cumna ynpyroctu»
Bbubnmuoreka [IOK
16 I1 i H .B
epBblii 3ak0oH HeloToHa. BekTop cuibl hitps://m.cdsoo.rw/f0ac6] 2
17 Jlaboparopnas pabota «OnpeneiaeHue KeCcTKOCTU bubnmoreka [JOK
MPY>KUHBDY https://m.edsoo.ru/ff0ace28
Bbu6nuoreka [IOK
18 C
1t TpeHi https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna TpeHUS» bubmorexa HOK
A P https://m.edsoo.ru/ff0afa26
Jlaboparopunas padota "Onpenenenue bubnmoreka [JOK
20
kod(durmenTa TpeHUs CKOJIbKEHHS " https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau mo reme "3akonsl HetoToHa. Cuita bubmuotexa [JOK
ynpyroctu. Cua Tpenus” https://m.edsoo.ru/ff0afb8e
” Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TSATOTCHUS. bubnnorexka HOK
YckopeHnue cBOOOAHOTO aACHUS https://m.edsoo.ru/ff0at044
Ypok-koupepenius "JIBuxKeHUE TSI BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHedHas cucrema).
lNamakTukn"
24 Pemenue 3agau nmo reme "Cusa TSHKECTH M 3aKOH bubmuorexa [JOK
BCEMHPHOIO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
)5 [TepBast kocmuyeckasi ckopoctb. HeBecoMocTh 1 bubnnorexka HOK
[EPErPy3KH https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepralbHOW TOYKH. AOCOTIOTHO
26 TBEpOE Teno. PaBHOBecHe TBEPAOTO Tea ¢ buommorexa HOK
P . . P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpaIlCHUS
27 MowmeHT cuinsl. LleHTp TsKeCTH
73 Pemenue 3agau mo reme "MomeHT cuibl. LleHTp bubmuotexa [JOK
TsbKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
" . bubmuorexa [JOK
29 Mexanuueckoe aBmxeHue. BzanMoneiicTeue

TEI

https://m.edsoo.ru/ff0b0408




KontponbHas padota o Teme "MexaHudeckoe

bu6mmoreka [IOK

30 nBrokenne. Bsaumonetictsue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnynse cuibl. 3aKoH
31 COXpAaHEHUs UMNYJIbCa. Y IPYroe U HEYIPyroe bubmorexa [TOK
. https://m.edsoo.ru/ff0b07fa
B3aNMO/ICHICTBUE
1 Pemrenue 3apau no teme "3akoH coXpaHEHUs bubnmoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koH(pepenuus "PeakTuBHOE IBMKEHHE B
IIPUPOJIE U TEXHUKE"
bubnnorexka HOK
34 Mexanundeckas paboTa U MOIITHOCTb hits:/m.c dSO(I)_.IIU J———
15 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnnorexka HOK
TpEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «Onpenenenue paboTs
36 CHUJIbI TPEHUS P PABHOMEPHOM JIBMYKECHHHM Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHnuansHas
SHEPTHUst
18 Kunernueckas sueprus. Teopema o bubnnorexka HOK
KMHETUYECKOM SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabora «3yueHue 3akoHa bubnuoreka [JOK
COXPAHEHUS DHEPIUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHUE U €TI0 XapaKTEPUCTUKU bubmmorexa LOK
https://m.edsoo.ru/ff0b1858
4 3aTyxatomue kojiebanusi. BeIHyX1eHHbBIS bubnnorexka HOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuyecKui U NPYKUHHBIA MasSTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh IIEPUOA
44 K(?JIGG&HI/IIZ (I)[T JKECTKOCTU IIPYKUHBI U ﬁacfm bubmmorexa LOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHue s3HEeprum Npyu MEXaHUYECKUX




KOJIEOaHUIX

Jlaboparopnas pabota «OmnpeneiaeHne 4acTOThl U

Bbu6nuoreka [IOK

46 .
nepuo/aa Kojie0aHu MPY>KWHHOTO MAsITHHKA https://m.edsoo.ru/ff0blaec
Jlaboparopnas pabota «IIpoBepka
47 €3aBUCUMOC epuoa KojaeOaHuit rpy3a bubmmorexa LOK
HE3aBHCHMOCTH TIepro/ia KOJIeOaHuH T
p py3d, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a»
43 Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUYECKHUX bubmuorexa [JOK
BOJIH. [IpofobHbIE U TIONIEpEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHpepeHius "MexaHU4YeCKHe BOJTHBI B
TBEPAOM Tene. CelicMUYecKre BOJTHBI"
50 3ByK. PacripocTpaneHnue u oTpaxkeHHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
59 I'poMKOCTb 3ByKa M BHICOTA TOHA. AKYCTHUECKHUN
pe30HaHC
53 Ypok-koH(pepeHmus "YnpTpa3Byk U HHPPa3BYK B bubnnorexka HOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
" bubnuotexa [JOK
54 3akoHBI cCOXpaHeHHs. MexaHndecKue KoaeOanms
" https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
55 KonrponbHast paborta no Teme "3aKoHbI
coxpaHeHus. MexaHn4eckre KojeOaHusi U BOJHBI"
DNEKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE bubnuoreka [JOK
56
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepennus "[kana 3meKTpoOMarHUTHBIX
Bbu6nmuoreka [IOK
58 BOJIH. Mcrionb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH
o " https://m.edsoo.ru/ff0b2fe6
IUIS COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydyeHne cBoicTB
59 3JIEKTpOMa OJIH C TIOMOIIIBIO bubmorexa HOK
JICKTPOMAarHUTHBIX BOJIH C TIOMOIIb
P " https://m.edsoo.ru/ff0b2c6c
MOOUIBHOTO TeedoHa
60 Pemenue 3agau Ha onpeieIeHUe 4acTOThl U




JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DnexTpoMarHuTHas npupoja csera. CKopocTh

Bbu6nuoreka [IOK

61 N
cBeta. BoTHOBEIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsMonunennoe
62 acnpocTpaHenue cBeta. 3atMenusa CoJiHIa U bubmorexa HOK
pactpoctp ’ H https://m.edsoo.ru/ff0b3658
JlyHb1
63 3aKOH OTpakKeHHs CBeTa. 3epkana. Pemenue 3agaq bubnnorexka HOK
Ha IPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 IIpenomiienne cBeta. 3aKOH IIPETOMIICHUS CBETA bubmmorexa IOK
P ' p https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp30BaHNe MTOJIHOTO BHYTPEHHETO bubmmorexa IOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTPa)KEHUS B ONTHYECKUX CBETOBOJAX
JlaGopatopnas pabora "HccnenoBanue
66 3aBUCUMOCTH yTJIa MPETIOMJICHUSI CBETOBOTO JIy4a
OT yIJia aJieHus Ha TpaHule "BO3MyX-CcTeKyio""
Ypok-koHpepennus "Vcnons30BaHNE TTOTHOTO
67 BHYTPEHHETO OTPAXKEHUSI: CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBSI35L"
Bbu6nmuoreka [IOK
68 JInasel. Onrudeckast CUiIa TUH3EL
https://m.edsoo.ru/ff0b3f2¢
Bbu6nmuoreka [IOK
69 ITocTpoenne n300pakeHN B TUH3aX
P p https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Onpeznenenue GOKyCHOTO
70 aCCTOSHUS U ONTUYECKON CUJIIBI COOMPAIOIIE buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0b4206
JIMH3EI
71 Ypok-koHpepenus "OnTuieckre THH30BbIC bubnnorexka HOK
npudops!r" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onTu4yeckas cucTema. 3peHue bubmorexa HOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledexts 3penus. Kak

COXPaHUTH 3peHue"




Paznosxenune 6emnoro cBera B ciekTp. OMBITHI

bu6mmoreka [IOK

7 ;I;ZOHTSPHCZHC;Z):SHHG: CHCKIPAILHBIX LBETOB. https://m.edsoo.ru/ff0c0f4c
JlabopaTtopnast pabota "ONBITHI 11O Pa3I0KEHUIO
75 0eJIoro CBeTa B CIIEKTP M BOCTIPUATHIO I[BETA bubnnorexka HOK
MIPEAMETOB MPU UX HAOJIIOJCHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
bunbTphl"
76 Ypoxk-npaktukym "BoiHOBBIE CBOMCTBA CBETA!
nucriepcusi, THTepQepeHIus u nudpaxus”
77 Omnsitel Pe3epdopaa u mianetapHas MoeIh bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 HcnyckaHue U MOTJIOLEHUE CBETa aTOMOM. bubmmoreka [JOK
KBantbl. JIuHeiyaTsie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypoxk-nipaktukym "HabmtoieHue CieKTpoB bubnnorexka HOK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUBI bubmmorexa IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenune atoMHor0 siapa. HykinonHas Mmoznens bubmmorexa LOK
https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbIC npeBpanieHus. 30Tomnsl buGnnorexa LIOK
https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo treme: "PagnoakTuBHbBIC bubmunorexa [JOK
npesparnieHus" https://m.edsoo.ru/ff0c1bda
85 [Tepuon monypacmana
26 Ypok-koHpepeHmus "PagnoakTuBHbIC U3TyUSHHS bubnmoreka [JOK
B MPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SnepHble peakiuu. 3aKOHBI COXPaHEHUS bubnuoreka [JOK
3apsI0BOTO U MacCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
28 DHeprus cBA3M aTOMHBIX siaep. CBsA3b MacChl U bubnmoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”




Peakuuu cuntesa u nenenud saep. ictounnku

bu6mmoreka [IOK

90
sHeprun CoJiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koudepenus "SnepHas sHEpPreTHUKA.
91 JlelicTBUS paliOaKTUBHBIX U3TYYCHHI HA KUBbBIC
OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
" bubmuorexa [JOK
92 DNEKTPOMarHuTHOE MoJje. DIEKTPOMarHUTHbIE
., https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KonrponsHast pabora o Teme
93 "DIeKTpOMarHUTHOE N0JI€. DJIEKTPOMATrHUTHBIE
BoJIHBI. KBaHTOBBIC siBJIeHUS"
94 [ToBTOpenue, o6o0menue. JlabopatopHbie paboThI bubnnorexka HOK
1o Kypcy "Bzaumoneiicreue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IIeHNE. Perenue pacueTHBIX U
95 KAueCTBEHHBIX 3a7a4 1o TeMme ""TelioBble buGnnorexa LIOK
) https://m.edsoo.ru/ff0c2572
MIPOLIECCHI
[ToBTrOopenue, o0o0meHue. Penienne pacueTHbIX U
96 KaueCTBCHHBIX 3aaa4 1o Teme "KIIJI TemmoBex buGnnorexa LIOK
o https://m.edsoo.ru/ff0c2a22
JBUTATENeH
[ToBTOpenue, o0o0meHne. Pernienne pacueTHbIX U
97 KauyeCTBCHHBIX 3aaa4 1o Teme "KIIJ] bubmmorexa IOK
| https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAHOBOK
08 [ToBTOpenue, o6o0menue. JlabopatopHbie paboThI bubnnorexka HOK
1o Kypcy "CBeToBbl€ siBICHUS" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1o bubnmoreka [JOK
Teme "3aKOHbI COXpAaHEHUSI B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, o6o0menue. Pabora ¢ Tekcramu 1o bubnuoreka [JOK
teme "KoaebaHus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, o600menne. Pabora ¢ Tekcramu mo bubnnorexka HOK
teme "CBeToBbIE ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0menne. Pabora ¢ Tekcramu 1Mo

teme "KBanToBas u sigepHas ¢puzuka”




OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusuka:7,8,9 kinacc: 6a30BbIi ypoBeHb : yueOHUK / [leppimkun .M., A.u. IBaHOB.- 3
u31.,nepepad., - Mockaa : [Ipocemenue 2023;

B.A. OpnoB. — DkcnepumeHTanbHbIC 3aaaHus 10 pusuke. 9-11 kmaccel. — M.: Bepoywm; 2001. —
208c.;

3. [Iporpammuoe obecnieuenue. 1C. [lkona. dusnka;

7-11 k1. bubnanoreka HarnsaaHbIX nocoduit. — [Tox penakiueit H.K. Xannanosa.;

4. CDforWindows. ®usmka;

7-11 k1. bubanoTreka 3JIeKTPOHHBIX HATJIAIHBIX TOCOOUHA. ;

5. ®usuka 7-11 knaccel npakTukym. IHTepakTUBHBIN Kype (PU3UKH.;

6. ®usukon «Kuas puznka;

7. Bupryanpnaas mkona Kupumia u Medboaus «Ypoku pusuku Kupunna u Medomus; ;

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. PaGouast mporpamma.

2. Jlykamuk B.W. COopHuk BornpocoB u 3a1au no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010.
—192c. 6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENILHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ m3nanue,-M.MJIEKCA, 2013.

Mapon A.E., Mapon E.A. ®usnka. 7 knacc. Aunakruueckue matepuansl. M.: Jlpoda, 2019.
3.Mapon A.E., Mapon E.A. ®usuka. 7 kinacc. lugakrudeckue marepuansl. M.: JIpoga, 2019.
4. ®unonosuy H.B. ®usuka. 7 kimacc. Metonnueckoe nmocodue k yueonunky A.B. Ilepsimkuna.
M.: lpoda, 2018.

5. ®usmka. 7-9 xi.: yue6. s obmeoodpaszosat. yupexaeHui. / A.B. [1épeimkun, E.M. I'yTHUK
M.: lpoda, 2017.

6. . ®usuka. Tectol. 7 — 9 xnaccel. Kabapaua O.®D., Opnos B.A. Yueb6H. - MmeToanocobue. — 4-¢
u3M., crepeorun. — M.: [Ipoda, 2000. — 96 c.: un

7. A.E. Mapon, E.A. Mapon CamocrosTenabHble U KOHTPOJIbHBIE paboThI-§ kitacc 2017 M.

Hpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bubnuoreka — Bc€ o npeamery «Puznkay. — Pexxum moctyna: http://www.proshkolu.ru
2. BuaeoomnsITel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

3. Enqunast komekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum goctyna:
http://school-

collection.edu.ru

4. aTepecHble MaTeprallbl K ypoKaMm (PU3HMKH 110 TeMaMm; TECTHI 10 TeMaM; HarJIsTHbIC
nocoOus K ypokaM. —Pexxum gocryna: http://class-fizika.narod.ru

5. lludposeie 0OpazoBareabHBIC pecypehl. — Pesxkum noctyna: http://www.openclass.ru

6. DIeKTpoHHBIE yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru
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