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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o (u3mKe Ha ypoBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs COCTABIICHA Ha
OCHOBE TOJOXXKEHUH U TpeOOBaHUN K pe3ylibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrasieHHbIx B @T'OC OO0, a takxe ¢
yu€ToM (QeaepanbHON paboueil mporpamMmbl BocnuTaHusi 1 KoHueniuu npenoaaBaHus
yaeOHoro npeameta « Duznkay.

CopepxaHue mporpamMmbel 1O  (U3MKE HAmpaBlIeHO Ha (HOpPMHpPOBAHUE
€CTECTBEHHOHAaY4YHOM I'PaMOTHOCTH 00YyYarolMXcs U OpraHu3aluio U3y4eHHs] GU3UKU Ha
NEeSITENbHOCTHOM ocHOBe. B mporpamme mno ¢u3MKe YUYUTHIBAIOTCS BO3MOXXHOCTH
ydeOHoro mpeamera B peanmm3anuu TpeboBanmit PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3ysbTaTaM OOYyYEHHMs, a TaKXKe MEKIIPEIMETHbIE
CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEJIMETOB Ha YPOBHE OCHOBHOTO OOLIETro
o0paszoBaHUsI.

[Iporpamma mno (u3MKe yCTaHABIMBAET paclpejiesieHue yuyeOHOro marepuania 1o
rojgam o0yueHus (1o KjiaccaM), peajaraeT NpUMEpPHYIO MMOCIEI0BATENbHOCTh U3yUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U YUET€ BO3PACTHBIX
0COOEHHOCTEH 00YUYarOIIMXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUHUTEIO B CO3/JaHUU paboueii MporpaMMbl 10 yueOHOMY MPEIMETY.

®duszuka SBISETCS CUCTEMOOOPA3YIOIMIUM JUIsl €CTeCTBEHHOHAYUYHBIX YUeOHBIX
IPEeIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SIBJICHUH,
U3y4aeMblX XUMHUEH, Ouoyioruen, acTpoHOMHEeW W Qu3nyeckoil reorpadueil, BHOCUT
BKJIa/] B €CTECTBEHHOHAYUHYIO KapTHHY MHUPA, IPEIOCTABIsIeT Hanboee sicHble 00pasIibl
NPUMEHEHHs] HAy4HOTO METOJa MO3HaHUs, TO €CTh Cloco0a MOIY4YeHHs JOCTOBEPHBIX
3HAHUI O MUDE.

Onmna w3 TIaBHBIX 3a7ad  (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIero
00pa30BaHusl COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4arouuxcs.

Nzyyenne ¢u3nku Ha 06a30BOM YpOBHE MpEANoJaraeT OBJAJCHHE CIeAYIOLIUMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

® HAy4YHO OOBSCHSTDH SBJICHUS;

® OIICHWBATh M MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNUS;

® UHTEPHPETUPOBATh JAHHBIE W HUCIOJb30BATh HAy4YHBIE JI0KA3aTEJbCTBA
JUTSI TIOJTYYEHHS BBIBOJIOB.

Lenu u3yuenust GU3NKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs OMpPEIEICHBI
B Konmenuun mnpenonaBanusi ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTENbHBIX

Opra”u3anuax Poccuiickoit denepauuu, peanu3yrommx OCHOBHBIC
00111e00pa3oBaTEIbHbIE IIPOTPAMMBI, YTBEPKIEHHON peLICHUEM Komneruun
MunuctepcrBa npocsemieHusi Poccuiickoit ®eneparuu (mpotokoi ot 3 nekadps 2019 r.
Ne TTK4gH).

ey u3yyeHust pu3uKM:

e [pUOOpEeTeHHEe MHTepeca U CTPEMJICHHsI O0YyYarolMUXCsl K HAyYHOMY M3YUYCHHIO
HIPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJE NO3HAaHUS U (POPMUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIIEHUS K OKPY’KAIOIIHUM SIBJICHUSM;



e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ylibTaTa H3yYeHHS OCHOB
CTPOCHHS MaTepuH M (PyHAaAMEHTAIBHBIX 3aKOHOB (DH3UKU;

e (opMupOBaHUE TPEACTABICHUH O poOMM (GU3UKH IS Pa3BUTUS  IPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BHUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymaymen mpodeccroHambHOM
NESATENBHOCTH, CBSI3aHHOM C (PM3MKOM, IOJATOTOBKA K JajbHEHIIEMY 00YUYEHHIO B
ATOM HaIPaBJICHUU.

JlocTrkeHnue 3TUX 1efied mporpaMMbl 1Mo (U3MKEe HA YPOBHE OCHOBHOTO OOIIEro

o0Opa3zoBaHusi 00eCTIeYMBACTCS PEIICHUEM CIEIYIONIUX 3a/1a4:

e TpuOOpEeTeHHEe 3HAHWU O JUCKPETHOM CTPOCHWHU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [pUOOpPETeHHE YMEHUM OIUCHIBATh U OOBICHATH (DU3MYECKHE SIBICHUS C
UCTIOh30BAHUEM TIOJYUYCHHBIX 3HAHUM;

® OCBOEHHE METOJOB PEIICHUS MPOCTEHITNX PACUETHBIX 33729 C UCIOJIE30BaHUEM
dbuznueckux Mojieseil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HAOMIONATh MPHUPOIHBIC SBJICHHUS W BBINOJHITH OIIBITHI,
nabopaTtopHble  pabOTBI M JKCIEPUMEHTAIbHBIE  HCCIEAOBaHUS  C
WCTIOIH30BAHUEM U3MEPHUTEIHHBIX TPHOOPOB;

e OCBOEHHME NPUEMOB pabOThl C HHPopMauuend (PU3NUECKOro CoJepKaHus,
BKJIOYass MHGOPMAILMIO O COBPEMEHHBIX JOCTHKEHUSX (U3UKU, aHAIU3 U
KPUTHYECKOE OIICHWBaHNE HH(POPMAIINH;

® 3HAKOMCTBO €O cdepamu MNpodEeCCHOHATBHOU ACSATEIbHOCTH, CBSI3aHHBIMH C
(Gbu3KUKOIM, U COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHIKEHUSX
buznueckoi HayKu.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
obpazoBanust oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kjacce
— 68 uvacoB (2 uaca B Hememwo), B 9 kimacce — 102 uaca (3 waca B Hezeno).

[lpeqmaraemprii B mporpamMMe 1o (U3HMKEe TepedyeHb TabopaTOpHBIX paboT H
OTIBITOB HOCHT PEKOMEHJATENBHBI XapakTep, yYWUTENb JeNaeT BHIOOP MPOBENCHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM WHAMBUAYAJIbHBIX OCOOCHHOCTEH
0o0y4JaromMXCsl, CHUCKAa OHKCIEPUMEHTAIBHBIX 3a/IaHUid, WpeIjaraéMblx B paMKax

OCHOBHOTI'O T'OCYJIapPCTBEHHOI'0 9K3aMeHa 0 (PU3HKE.
COILEPKAHUE OBYUYEHUA

7 KJIIACC
Paznen 1. ®u3uka u eé poJib B IO3HAHUYM OKPY KAIOIIEro MUpa.
®duszuka — Hayka o npupone. SBieHuss mnpuponbl. Duznyeckue SABICHUSA:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenuuuHbl. M3mepenne ¢pusndeckux BennuuH. Puznyeckue npudopsI.
ITorpemHocTs U3MepeHui. Mex1yHapoHas CUCTEMA €AUHUIL.

Kak ¢usuka u  jApyrue  ecTeCTBEHHble  HAyKM  M3y4yaloT  IPUPOLY.
EcTecTBeHHOHay4HbI METOJ| [MO3HAaHUA: HAOJIIO/IEHNE, IOCTAHOBKAa HAYYHOI'O BOIIPOCA,
BBIJIBUKEHHE TUIIOTE3, SIKCIEPUMEHT 10 IPOBEPKE MIOTE3, 00BbsICHEHNE HAOII0aeMOro
spneHust. Onucanue GU3NYECKUX SBJICHUH ¢ IOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBICHMUS.



2. ®Ousnueckwe NPUOOPHI W TMPOIEAypa MPSAMBIX HW3MEPEHUN aHAJIOTOBBIM U
MG pOBBIM TTPHUOOPOM.
Jlabopamopnuie padbomut u onvimel.
OrnpeeneHue eHbl IeICHUS KAl U3MEPUTEIIBHOTO MpUdopa.
H3mepenue paccTosHUN.
N3mepenue o0bEMa )KUIKOCTH B TBEPIOTO Tea.
OmnpeneneHue pa3MepoB MajbIX TEIl.
N3mepenue temnepatrypsl IpU MOMOIIH KUAKOCTHOTO TEPMOMETpa U JAaTUHUKa
TEMIIEPATYPBHL.
6. [lpoBenenue wuccienoBaHus MO TPOBEPKE TUIOTE3bl: NaTbHOCTH TONETA
IapuKa, MyImeHHOro TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbIIIE BBICOTA MTYCKA.

Pasznen 2. IleppoHayajibHbIe CBeIeHUS 0 CTPOCHHUH BelllecTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHHE BEILIECTBA.

JIBmxeHue yactul BemecTBa. CBsA3b CKOPOCTH JBMXKEHUS YACTHUIL C TEMIIEPATYPOIl.
BbpoyHnosckoe asmxenue, nuddysus. BzanmoaeiicTBrue 4acTuil BeleCcTBa: MPUTSIKEHUE U
OTTAJIKUBAHHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEM U TBEPABIX
(KkpucTaIMueckux) Tel. B3auMoCBsA3b MEXIy CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX H HMX AaTOMHOMOJIGKYJISIPHBIM cTpoeHHeM. (OcoOEHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBHXKEHUS.

2. HaGmonenue nuddysun.

3. HaGmronenue siBneHU, OOBSICHAIOMMXCS MPUTHKEHHUEM WIH OTTaJKHBAaHUEM

YACTHII BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOAOM PAZIOB (C UCTIONB30BaHueM GoTorpaduii).

2. OmnbITHI 110 HAOJIIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO ACUCTBHS CHIT MOJICKYJISIPHOTO MIPUTSKCHHUSL.

Pa3nea 3. /IBu:keHne 1 B3auMOIelCTBHE TeJl.

Mexanuyeckoe aBukeHHEe. PaBHOMepHOE M HepaBHOMEpHOE aBMkeHHnEe. CKOpPOCTh.
CpenHsis CKOPOCTh TIPU HEPABHOMEPHOM JIBUKEHUU. Pacuét myTH u BpeMeH! JBUIKEHUS.

SBnenne wHepuMH. 3aKOH MHepuUMU. B3aumopeiicTBue Ten Kak IMpPUYMHA
U3MEHEHHUs CKOPOCTH ABMIKEHHUS Tel. Macca kak mMepa MHEpTHOCTH Tena. [ImoTHOCTH
BemecTBa. CBs3b MIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00BhEMA BEIEeCTBA.

Cuna xak xapakTepuCTUKa B3auMmojeiicTBusa Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOUIBI0 TUHAMOMETpA. SIBIeHUEe TATOTEHUs U cuiia Tskectu. Cuna
TSOKECTH Ha JIpyrux mianetax. Bec tema. HeBecomocth. CrioxkeHue CUl, HAMPABICHHBIX
no ojgHoW mnpsiMol. PaBHopelcTByromass cwi. Cuna TpeHus. TpeHHE CKONbXKEHHS H
TpeHue NMoKos. TpeHue B MpUpPoJie U TEXHUKE.

Jemoncmpayuu.

Habnronenrne MexaH4ecKoro JBUKEHUS Tela.

N3mepenune cKkopocT NpsIMOJIMHEMHOTO IBUKEHUSI.
HaOnroienue siBjieHUs: HHEPLUU.

Habunronenre n3aMeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHEHME MacC N0 B3aMMOJICUCTBUIO TEJI.

SRl A
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6. CnoxxeHue cul, HAPaBICHHBIX MO OJHOM MPSMO.

Jlabopamopnuie padbomut u onvimeul.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABMXKEHHS (IIapuka B >KHUJKOCTH,
MOJIEJIN JEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajee).

2. OmnpeneneHue CcpeaHe CKOPOCTH CKOJBKEHHS Opycka WM MIapuKa IIo

HAKJIOHHOM IIJIOCKOCTH.

Ornpezenenue IOTHOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTb  pacTskeHus (nedopmanun)

MPY>KUHBI OT IPUIIOKEHHOMN CUIIBL.
5. OmbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUsI OT Beca
TeJIa U XapaKTepa COMPUKACAOIIUXCS MOBEPXHOCTEM.

Pasnea 4. /laBiienne TBEPABIX TeJl, KHIAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHUS W YyBEJIMYEHHUs JAaBlieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJICHHS Ta3a OT 00bEMa, TemnepaTyphl. [lepenada naBienus: TBEPIABIMU
TeJlaMH, KUIAKOCTIMH U razamMu. 3akoH [lackams. IlHeBMarmyeckue MaIlMHBI.
3aBUCUMOCTb JaBJICHHUS JKUIKOCTH OT TayOuHbl. [HIpocTtaTmyeckuil mapaokxc.
CooOmaromuecs cocyabl. [ uapaBnmnyeckue MEXaHU3MBbI.

Atmocdepa 3emuin U arMmocdepHoe aaBieHue. I[IpuyuHBI CylecTBOBaHUSA
BO3yIIHOM o0oouku 3emuid. OnbiT Toppuuemn. M3amMepenne armochepHOro AaBiICHUS.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI Haja ypoBHEM Mops. [Ipubopsr mis
U3MEPEHHST aTMOC(HEPHOTO JaBICHUS.

JleficTBue JKMIKOCTM M Ta3a Ha IOTPYXKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.
3aBHCUMOCTD JIABJICHUS Ta3a OT TEMIEPATYyPBhI.

Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

CooOrmraromnuecst CoCy/ibl.

['mppaBnnueckuit mpecc.

[IposiBnenue aeiicTBUsI aTMOC(HEPHOTO TABICHUSI.

3aBUCHUMOCTD BBITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYyKEHHOW YacTH Tela U

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIbI BECY BHITECHEHHOM YKUJIKOCTH.

VYcioBue miaBaHusl TE: TUIAaBAHUE WM MOTPYKEHHUE TEJl B 3aBUCUMOCTU OT

COOTHOIIEHUS IUIOTHOCTEM TEJA U HKUJIKOCTH.

Jlabopamopnuie padomut u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAEC OT 00BbEMa MOTPYXKEHHOU B
YKUJKOCTh YacCTH TeJa.

2. OrmpeneneHne BHITAIKUBAIONICH CHUIIBI, JCHCTBYIONICH Ha TENO, MOTPYKEHHOE B
KUJKOCTbD.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEHCTBYIOIICH Ha TEJIO B
KUJKOCTU, OT Macchl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJKHUBAIOIICH  CHJIBL,
JIEUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT 00BbEéMa MOTPYyXEHHOH B KHUIKOCTh
YaCTH TEJIA U OT INIOTHOCTH KUAKOCTH.

5. KoncTpyupoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U OTNpeJeieHue e€
Ipy30I0AbEMHOCTH.

Paznen 5. PaGora m MOIIHOCTH. JHEPrus.

w

onkownE
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Mexanunueckas pabota. MoIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, OJ0K, HAaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IlpuMeHeHue mnpaBuia paBHOBECHs pblyara K OJOKy. «30J0TO€ MpaBUIIO»
mexanuku. KIT/I mpocTeix Mmexannu3moB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHuanbHas sueprus. [Ipespanienne
OJIHOTO BUJIa MEXaHUYECKON SHEPTUH B IPYroil. 3aKOH COXPAHEHUsI SJHEPTHH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimel.

1. Omnpenenenue pa®oOTbl CHJIBI TPEHUS HPU PABHOMEPHOM J[BHKEHHM Tejla IO

TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccrnenoBanue yciaoBHAN PaBHOBECHS phIUara.

3. Hsamepenue KII/| HakTOHHO# TUIOCKOCTH.

4. VI3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKON SHEPIHH.

8 KIIACC

Pa3nen 6. TenoBblie siBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJEKYJIPHO-KUHETUYECKOW TEOPUHM CTPOEHUS BEILECTBA.
Macca m pa3mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE OCHOBHBIE
IIOJIOXKEHUS MOJIEKYJIIPHOKHHETHYECKON TEOPHUHU.

Mopnenu  TBEPIOro, KHJIKOIO M  Tra3000pa3HOr0  COCTOSHHUH  BEIIECTBA.
Kpucrannuyeckue u amopgusie Tena. OObsICHEHUE CBOMCTB Ta3oB, JKHAKOCTEH U
TBEPIBIX TEJI HA OCHOBE INOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOW Teopur. CMauuBaHue
Y KalWUIAPHBIE SABJICHUs. TeIIOBOE paCIIMPEHNUE U CIKATHE.

Temneparypa. CBsi3p TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHII.
Buytpennsist sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEHM SHepruu: Tervionepeaada u
coBepuieHue paboTel. Bunapl Temonepenayu:  TEIIONPOBOJHOCTb, KOHBEKLUS,
U3JIy4YCHHUE.

KonnuectBo Temnotel. YaenbHass TEIJIOEMKOCTh BeELIECTBA. 1eMI000MEeH U
TEIUIOBOE paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnmaBieHue M oTBepeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJelbHas TeruioTa IuasieHud. [lapooOpasoBanue u
koHJeHcanus. Mcmapenuwe. Kumenwe. VYnuenbHas — Teruiota  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHS OT aTMOC(EPHOTO 1aBIICHUS.

BnaxHocts Bo3ayXa.

OHeprus TOIUIMBa. Y IebHAasl TEMJI0Ta CrOPaHUs.

[Tpuntunsl padotsl TemnoBsix aApurareneit KITJ[ teroBoro asurarens. Temnossie
JIBUTaTEJIH U 3allUTa OKPYKArOLIEH CPeIbl.

3aKOH COXpaHEHUs U IPEBPALIEHUS SJHEPIMH B TEIUIOBBIX IPOLECCaX.

Jemoncmpayuu.

HaGmronenrne O6poyHOBCKOTO JBHKEHUS.

Ha6mronenue nuddysun.

HaGuroneHue siBieHni cMauMBaHUs U KaIMJUIAPHBIX SIBJICHUM.

HabmroneHue TenioBoro paciupeHus Tell.

W3meHeHne naBiaeHMs raza IpU HM3MEHEHHH OO0ObEMa M HarpeBaHUU WIH
OXJIAXKJCHUU.

[IpaBuia u3mepeHus: TeMIepaTypsl.

Bunel rennonepenayn.

8. OxJaxJeHue Mpu COBEPLICHUH PadOTHI.

ARl A

~No



9. HarpeBanwue npu coBepuIeHHH PaOOTHl BHEITHUMH CHJIAMH.
10. CpaBHeHUE TEIIOEMKOCTEN PA3IMYHBIX BELIECTB.
11. HaOmroneHue KUIIEHUS.
12. HaGnrogeHre moCTOSTHCTBA TEMIIEPATYPhI MPH TUIABJICHHH.
13. Mojenu TeIuIOBbIX ABATATENEH.
Jlabopamopnuie padbomut u onvimel.
1. OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.
2. OnbITHI IO BBRIPALNTMBAHUIO KPUCTAIIOB ITOBAPEHHOW COJTM HITU caxapa.
3. OmnbITh MO HAOIIOJCHUIO TETNIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH U TBEPIBIX
TeJ.
Ornpezenenue AaBieHUs BO3IyXa B OAJIJIOHE MIMPHUIIA.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3]lyXa OT €ro o0bémMa u
HarpeBaHUs WU OXJIAXKICHUSI.
6. IIpoBepka TUIMOTE3bI JTUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA JKUIKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIIepaTyphl.
7. HaGnronmenwe W3MEHEHHMs] BHYTPEHHEW OJHEpruM Tejda B  pe3yJbTaTe
TEIUIoNepe1auyu U padOThl BHEIIHUX CHIL
8. HccrnenoBanue SBJICHHS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOJAHOW M TOpsSYeH
BOJBI.
9. Ompenenenue KOTUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW IMPHU TEIIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. ccnenoBanue npouecca uCrapeHus.

12. OnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIaBICHUS JIbJA.

Pazgen 7. DiekTpuvyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Teda. J[Ba poma  2JIEKTpUYECKUX 3apsoB. BzaumMmojeicTBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHJIbI B3aUMOJCHCTBUS 3apSIKEHHBIX TEIl
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MKy TEJIaMH).

Onextpuueckoe nose. HanpsokéHHocTh  anekTpuueckoro noisd. [IpuHnumn
CYyHEepPHO3ULUHU ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu »siexkTpuueckuxX 3apsiioB. OJIEMEHTAPHBIM DJIEKTPUYECKUN  3apsij.
Crtpoenue aroma. [IpoBOAHMKM U AMDIEKTPUKU. 3aKOH COXPAHEHMS DIEKTPUUECKOTO
3apsja.

DNEeKTPUYECKUIl TOK. Y CIOBHSI CYyIIECTBOBAHMS 3JIEKTpHUUECcKoro Toka. Mctounuku
MOCTOSIHHOTO ~ TOKa. JIeHCTBUSL DJIEKTPUYECKOro ToKa (TEMIoBO€, XHMHUYECKOE,
MarHMTHOE). DJIEKTPUYECKUN TOK B )KMJIKOCTSAX U razax.

Onextpuueckas nenb. Cuiia Toka. DieKTpudyeckoe HarpsikeHue. ColpoTHBIEHUE
NPOBOAHMKA. YIeTbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH OMa Jig ydacTKa LEIu.
[TocnenoBaTenbHOE U MapaieIbHOE COETMHEHNE TPOBOHUKOB.

Pabora ©  MOIHOCTP  3JNEKTpHUECKOro Toka. 3akoH Jlxoyns—JleHua.
DNeKTpUYecKre Ienu W MOTpeOuTeNn >3JeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[TocrossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MAarHuTtoB. MarHutHoe
nosie. MarauTHoe noje 3eMiIM U €ro 3HauyeHue JUIs Ku3HM Ha 3emuie. OnbIT Opcerena.
MarsnuTHoOe 10JIe AJIEKTPUYECKOrOo TOKa. [IpuMeHeHHe 3JIeKTPOMarHuTOB B TEXHHKE.
JleficTBrie MarHUTHOI'O IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb MOCTOSSHHOTO
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ToKa. lcnonp30oBaHME DIEKTPOABUTATENEM B TEXHHYECKUMX YCTPOMCTBaX MW Ha
TPAHCIIOPTE.

OnbiTel @apazes. SIBieHue 3IEKTpoMarHUTHOM wuHAYKUMH. [IpaBuno Jlenua.
OnektporeHepatop. CrocoObl MOTyUYeHUs! SIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HICTOUHUKAX YHEPTHUH.

Jemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pojia sJeKTpUUYECKUX 3apsi0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEl.

YCTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.

DJIeKTpocTaTuyecKasi MHIYKLHUS.

3aKOH COXpaHEHUSI SIIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U JUAIEKTPUKH.

MopenrpoBaHHe CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIA.

W cToyHnKH MOCTOSIHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

10 DJIEKTPUUYECKUNA TOK B KUJIKOCTH.

11.T a30BbIi pa3ps.

12. I3amepeHune CHITBI TOKa aMIIEPMETPOM.

13. smepeHune JIeKTPUYECKOTO HAPSKEHUS BOJTBTMETPOM.

14.PeocTat 1 Mara3uH COMPOTUBIICHHIA.

15. BzaumoaeicTBre NOCTOIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHUs MOJTOCOB MarHuTa.

17. MonenupoBaHre MarHUTHBIX M0JI€ NOCTOSSHHBIX MAarHUTOB.

18. OmpIT Dpcrena.

19. MaruuTtHOe 1oJie TOKa. DIEKTPOMArHHUT.

20. JleiicTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21. DneKkTpoaBHUTaTelh MOCTOSTHHOTO TOKA.

22.ViccnenoBaHue sIBICHUS SJIEKTPOMArHUTHON MHAYKITUH.

23. OniTel Dapanes.

24.3aBUCUMOCTh  HAIpaBJICHHUS HHIYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25. DeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimel.

1. OmpiTel 1O  HAONIONCHUIO  DIIEKTPU3AIMH  TEJl HUHAYKIUMEH W TpHU
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CONPUKOCHOBEHHH.
2. WccnenoBanwe JOEUCTBUS  DJICKTPUYECKOTO TOJS HA TMPOBOJHUKH H
JIADJIEKTPUKH.

COopka u mpoBepKa padOoThI ANEKTPUIECKOH eI MOCTOSIHHOTO TOKA.

W3mepeHue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, MAYLIErO0 4Yepe3 pe3ucTop, OT

CONPOTHUBIICHUSI PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIONIME 3aBHUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBICHUS
IIPOBOJIHHUKA OT €T0 JUIMHBI, IUIOIIAU IIOIIEPEYHOI0 CEUYEHUS U MaTepHaIa.

8. IlpoBepka mpaBWia CHOXKEHHS HANPSHKEHUA TPH  MOCIEAOBATEIEHOM

COEIMHEHUU JABYX PE3UCTOPOB.
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9. IlpoBepka mpaBmia I CHIBl TOKa NPH NAPALICIBHOM COEIWHEHHUH
PE3UCTOPOB.

10. Onpenenenue paboThHI ANEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UcTop.

11. Onpenenenue MOIHOCTH 3IEKTPUUECKOIO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12.VccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, HWAYIIETO Yepe3 JIAMIOYKy, OT

HaIpsDKEHUsSI Ha HEll.

13. Onpenenenne KII/ narpesarems.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.

15. 3yyeHne MarHUTHOTO TOJSl MOCTOSHHBIX MarHUTOB MPH MX OOBEIUHEHUU U

pa3ieieHUH.

16. UccnenoBanue NEHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpITHl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KAaTYIIKH C

TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUs TOKA B KAaTYLIKE.

18. 3yuenue neiicTBHUSI MATHUTHOTO TTOJISI HA TIPOBOTHUK C TOKOM.

19. KorctpyupoBanue u n3ydeHne padoThl SIEKTPOIBUTATEIIS.

20. Uzmepenne KII/] anekTpoaBUraTeibHONW yCTaHOBKH.

21.0mpITBI O MCCIEJOBAHHMIO  SIBIIGHUS  DJIEKTPOMATHUTHOM  WHIYKIUU:

HCCIIEA0BaHUE U3MEHEHUI 3HAYCHMS M HAIIPABJICHUS NHIYKIIMOHHOIO TOKA.
9 KITIACC

Pa3nen 8. Mexanu4eckue siBJICHHUS.

Mexannyeckoe — aBwkeHne. MarepuanbHas  Touka. Cucrema  OTCYéTa.
OTHOCUTEIBPHOCTP ~ MEXAaHMYECKOrOo  JIBI)KEHUSA. PaBHOMEpHOE  NpPSMOJIMHENHHOE
nerxenue. HepaBHoMepHOoe mpsiMoimHelHoe nBvkeHue. CpenHsss M MIHOBEHHas
CKOPOCTB T€JIa IIPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckOopeHHOE TpsIMOJIMHEHOE JBIKeHHe. CBOOOIHOE TMajcHUE.
Omnbitel ["anunes.

PaBHOMepHOE JBMXEeHHE 1O OKpyxHOCTH. [lepuox u wyactota oOpalueHus.
JIuneitnasa u yrioBast CKOpocTu. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

IlepBeiii 3axkoH Hprotona. Btopoit 3akon Hsrorona. Tpermit 3akoH HproTona.
[IpuHUUI Cyneprno3ULIUM CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHHUS CKOJIbKEHMS, CUia
TPEHUS MOKOSA, IPYTUE BUJIBI TPEHMUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOPEHHE CBOOOHOTO MajieHUSI.
JIBnxenue nnanet Bokpyr Connua. IlepBas xocmuueckas ckopocTb. HeBecomocTh u
NepErpy3KHu.

PaBHOBecue wmatepuanpbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEINIEHHON OCBIO BpalieHus. MoMeHT cwiibl. LIeHTp TskecTH.

Nmnynec Tena. M3MeHeHue wummyinbca. VMiynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE NBHUKEHHE.

Mexannueckas pabota W MomiHOCTh. PaGoTa cui TSKECTH, YNPYTrOCTH, TPEHUSI.
CBs3b sHepruu u paboTel. [loTeHnnanbHas sHeprust Teja, MOAHATOr0 HaJl HOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus ckatou npyxkuHsl. Kunernueckas sneprus. Teopema o
KMHETUYECKON IHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUU.

Jemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOTO JBM)KEHHSI Tella OTHOCUTEIbHO PAa3HbIX TeJ

OTCYETA.



2. CpaBHeHHME TyTed W TPACKTOPHHA JABW)KCHHS OJHOTO W TOTO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHre CKOpOCTU U YCKOPEHUS MPSIMOITMHEMHOTO JBU>KEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO ABUKEHUS.

HaGnronenre qBU>KEHUS Tela M0 OKPYKHOCTH.

HaGmronenne MeXxaHMYEeCKUX SBJICHHH, MPOUCXOIANIUX B CHCTEME OTCYETa

«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHXEHUU OTHOCHUTEIHHO

KaOuHeTa QU3HKY.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Teja U JECUCTBYIOIIEH Ha HETO CUJIBI.

HaGmronenre paBeHCTBaA CUIT PU B3aUMOJICHCTBHUH TElL.

N3menenue Beca Tela Npu yCKOPEHHOM JIBUKEHUU.

10 [lepenava ummysnbca Mpu B3aUMOJEHCTBUH TEIL.

11.TIpeoOpazoBaHus SHEPTUHU TIPH B3aUMOJACHCTBUU TEJI.

12. CoxpaHeHHe UMITYJIbCA ITPH HEYTIPYTOM B3aUMOCHCTBHH.

13. CoxpaHeHune UMITyJIbca P a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmroieHre peakTUBHOTO JIBHKCHHS.

15. CoxpaneHne MEXaHHUECKOM YHEPTUHU IIPH CBOOOTHOM TaJICHUH.

16. CoxpaHeHne MEXaHMYECKOW JHEPTHH IPHU JBIKCHUHM Teja TOJ JCHCTBHEM
MPY>KUHBL.

Jlabopamopnuie padbomot u onvimel.

1. KouctpyupoBanue TpakTa /g pa3roHa W JalIbHEHIIET0 pPaBHOMEPHOTO
JIBIDKCHHUS IIApUKA WM TEJICKKH.

2. OmnpeneneHue CpeHEH CKOPOCTH CKOJbXKEHHUs OpyCcKa WIIM JBHKCHUS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue YCKOpPEHHUsI Tejla TIPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJOHHOM TIOCKOCTH.

4, HccnenoBaHue 3aBUCHUMOCTH IIYTH OT BpPEMEHH TMPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka rumoresbl: €Clid MPU PAaBHOYCKOPEHHOM JBIKCHHH 0€3 HadaIbHOU
CKOPOCTH MYTH OTHOCSITCS KakK pPsJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIWE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. VccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO

JTaBJICHUS.

Omnpenenenue ko3P puimeHTa TpeHUs CKOIBKCHHUS.

Ornpenenenue xECTKOCTH MPY>KUHBI.

9. Omnpenenenue pabOTHl CUJIBI TPEHHS] TPU PaBHOMEPHOM JIBIDKCHHH Tejia IO

TOPU30HTAIBHOM MOBEPXHOCTH.
10. Ompenenenue paboOThI CHITBI YIPYTOCTH TP MOIBEME TPy3a C UCTIOJIb30BAHHEM
HETIOIBMKHOI'O M IOJIBMIKHOI'O OJIOKOB.

11. I3y4eHue 3aKkOHA COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexanuuyeckne Koje0aHUs M BOJHDI.

KonebatenpbHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTHUKH KoJICOAHMA: TEpHUO,
4acToTa, amIuMTyga. MareMaTudyeckuil M TpYKUHHBIA MasTHUKHU. [IpeBparmieHue
SHEPTUHU MPHU KOJEOATEILHOM JABUKEHUU.

3aryxatomue kosieOanus. BwiHyx)neHHble kosneOanus. Pezonanc. MexaHuueckue
BOJIHBI. CBoMcTBa MexaHu4yeckux BOJH. [IpomonbHble W momepedyHble BOJHBL. [[nuHa
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BOJIHBI M CKOPOCTb €€ pacupocTpaHeHMs. MeXaHW4YecKue BOJHBI B TBEPIOM Telle,
CEeliCMUYECKHUE BOIHBI.
3Byk. I'pomkocTh 3Byka W BbicoTa ToHa. OtpaxeHue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaGmomenme KojgeOaHMii Tel TMOa JSHCTBHEM CHIIBI TSDKCCTH W CHIIBI
YIPYTOCTH.
2. Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOmronenue BBIHYXICHHBIX KOJICOaHUHN U pe30HaHCA.
4. PacrnpocTpaHeHHE IPOI0JIHHBIX U TTOTICPEUYHBIX BOJIH (Ha MOJICIIH).
5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AxycTHueckuil pe30HaHC.

Jlabopamopnuie padbomot u onvimel.
1. Ompenenenue 4acTOTh U EpUoAa KoJeOaHUM MAaTEMATUYECKOTO MasiTHUKA.
2. OmnpeneneHue 4aCTOTHI U TIEPHOJIA KOJICOAHN TIPY>KHHHOTO MasTHUKA.
3. HUccnenoBanue 3aBUCUMOCTH TIEpHO/a KOJIeOaHH TOIBEIIEHHOTO K HUTH Tpy3a
OT JIJIUHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TIEpHOJa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka He3aBUCUMOCTH Tepuoja KojieOaHUM Tpy3a, MOABEUIEHHOTO K HUTH,
OT Macchl rpysa.

6. OmnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTb NEpHoa KoJeOaHWM MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U HKECTKOCTU MPY>KUHBI.

7. W3MepeHue yCKOpeHHs CBOOOIHOTO MaICHHS.

Paspnen 10. DiieKTpOMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHBIX  BOJH. [llkasa  snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupona ceera. CKopocTs cBeTa. BonHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIEC CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimel.

1. V3yyeHue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOLIbKO MOOWJIBHOIO

TenedoHa.

Paszpnen 11. CBeToBbIC SIBJICHHS.

JlyueBass monenb cBera. Mcrounuku csera. IlpsmosimHENHOE pacrpoCTpaHEHHE
ceera. 3arMeHus ConHua u Jlynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

[Ipenomnenue cBeta. 3aKoH MpesiomyieHus cBeTa. [loHoe BHYTpeHHEee OTpakeHue
cBeTa. Vcnonap30BaHKe MOJIHOTO BHYTPEHHETO OTPAKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. Ontuyeckas cucreMa Qoroanmnapara, MUKpPOCKOIa U
teneckorna. ['11a3 kak ontudeckas cucrema. bam3opykocTs U 1allbHO30PKOCTb.

Pasnoxenue 6enoro ceera B crekTp. OnbiTel HetoToHa. ClokeHue creKTpalibHbIX
uBeToB. Jlucnepcus cpera.

Jemoncmpayuu.

1. TlpsmonuHeliHOE pacripocTpaHeHHE CBETA.



OTtpakeHue cBera.
[Tonydyenue n300pa>keHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.
OnTuyeckuil CBETOBO/I.
Xox myuell B coOuparoei JInH3e.
XoJ Jiyueu B pacCEeHUBaIOLIEH JIMH3E.
[TonydyeHne n300pakeHU ¢ TOMOUIBIO JIMH3.
[Ipunuun neictBus ¢poToanmnapara, MUKPOCKOIA U TEIECKOIA.
10 Moerns riasa.
11. PaznokeHue 6e0ro CBeTa B CIIEKTP.
12.Tlony4yenne 6emoro cBeTa Mpy CIOKEHUU CBETa Pa3HBIX IIBETOB.
Jlabopamopnuie padomut u onvimol.
1. HccnenmoBanue 3aBUCUMOCTH yrIJla OTpPA)XKEHUS CBETOBOrO Jiyda OT yria
najCHUs.
2. W3yueHue XxapaKTEpUCTHK U300paKEHUS IIPEeIMETa B TUIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCHMOCTH yTJla TMPEIOMJICHHS CBETOBOTO Jyda OT yria
NaJICHUs Ha TPAHUIIE «BO3TyX—CTEKIION.
[Tonmyuenue n3o00paxeHnu ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.
5. Omnpenenenue (¢GOKYCHOTO PACCTOSHHUS W ONTHUYECKOM CHIIBI COOMparoie
JIUH3BL.
6. OnBITHI IO Pa3I0KESHUIO OEIOTO CBETA B CIIEKTD.
7. OnpITBl TO BOCHPHUATHIO I[BETA NPEAMETOB MPU UX HAOIIOJCHUH Yepe3
I[BETOBBIC (PUITBTPHI.

Pa3znen 12. KBanTOBBIE SIBJICHHS.

Onwitel  Pe3deppopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomnieHue ceeta aroMoM. KBaHThl. JInHeuaThie CIEKTpPHI.

PamuoaktuBHOCTB. Anba, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO spa.
Hyknonnast mozenbs atomHoro sigpa. M3oronsl. PagunoaktuBHbie npeBpaimienus. [lepuon
nojypacnaga aTOMHBIX sJIEp.

SnepHble peakiuy. 3aKOHbI COXpPaHEHUs 3apsAI0BOTO U MACCOBOTO YKCEIN. JHEPIus
CBSI3U aTOMHBIX snep. CBsi3b Macchl M 3Hepruu. Peakiuu cuHTE3a W JIeTICHUs sep.
Ncrounuku sHepruu ComHIa U 3BE3I.

Slnepnas osHepretuka. JIeMCTBHS pAaAMOAKTUMBHBIX M3JIyYCHUW Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3Ty4eHUS U TOTJIOIICHHUS.

CriekTpsl pa3IUuyHbIX Fa30B.

CrnexTp BogOpoOaa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTurka HOHU3UPYIOUINX U3ITyUYECHUH.

Perucrtpanus n3inyyeHus NpUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

./Iaﬁopamopnbte padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYECHHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY TYTH (110
dororpadusim).

3. HM3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTENIBHO-0000IAIOIINIA MOAYJIb.
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[ToBTOpHTENHHO-0000IAIONNIT MOAYb TMpEeIHA3HAYEH JUIsl CHUCTEMaTH3aluh |
000011IeHNs MTPEIMETHOTO COJEP)KAaHUS U OIbITa JIEATENIbHOCTH, IPUOOPETEHHOTO MpHU
U3y4EeHUU BCEro Kypca (U3MKH, a TakkKe JIi TMOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY MO (pU3HKe JJIsi 00yUYaromuXcsi, BBIOPABIINX 3TOT yUeOHbBIN
peaMer.

[Ipy wm3ydeHUW IAHHOTO MOJIYJS PEATU3YIOTCd W CHCTEMaTH3UPYIOTCS BHJIBI
NESATENbHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBAETCA JOCTH)KEHHE NPEIMETHBIX U
METanpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB oOyu4eHus, bopmupyercs
€CTECTBEHHOHAyuyHasi TIPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJOB HCCIIEAO0BaHUS
SBJICHUM MPHUPOJBI U TEXHUKH, OBJAJEHUE YMEHUSIMH OOBSICHATH (pU3MUECcCKue SBICHUS,
OPUMEHsIST TOJIyYEHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCJIE KAuyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpuHIMONATBEHO AESATEIBHOCTHBIA XapaKTep JaHHOIO pasjieNa peajlu3yercss 3a
CYET TOT0, YTO 0O0YYAIOLIUECS BBIMOIHAIOT 33JaHUs, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHWM paclo3HaBaThb U HAYYHO OOBSICHATH (PU3NYECKUE
SIBJICHUSI B OKpY KaroIlel IpUpo/ie U MOBCEIHEBHOM KU3HU;

UCIOJIb30BAaTh HAYUYHbIE METO/IbI UCCIIEOBAHNS (PU3UUECKUX SIBICHUH, B TOM YHCIE
JUISI IPOBEPKU TUIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyuyHblE OCHOBBI HamOojee BaKHBIX JIOCTH)KEHHUU COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPAKTHUYECKOTO MCIIOJIb30BaHUS Pa3IUYHbIX HCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPALLEHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEpPTrUHu.

INIAHUPYEMBIE PE3YJIIbTATbBI OCBOEHUSA IPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne ¢u3MKM Ha YpOBHE OCHOBHOI'O 0OO0IIero oOpa3oBaHHs HAmpaBlEeHO Ha
JNOCTW)KCHHE JIMYHOCTHBIX, METalpeIMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrate usyueHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Yy
obOyuaroierocst 0y1yT chopMHUpPOBaHBI CIAEAYIONTUE JMYHOCTHBIE PE3YIbTaThl B UACTH:

e 1) IATPHOTHYECKOI0 BOCIIMTAHUS:

® - NPOSBICHUE HHTEPECAa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
¢usnyeckon HaAyKH;

® - [[EHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’KaaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

® - TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYXJEHHHM OOILECTBEHHO 3HAUYMMBIX U
ATHYECKUX TMPOoOJeM, CBS3aHHBIX C TMPAKTUYECKHUM TNPUMEHEHHEM JTOCTHKCHHUN
buzuKy;

® - OCO3HAHHUE BAXXHOCTU MOPATbHO-3THUECKUX MPUHIUIIOB B ACATEILHOCTH YUEHOTO;

e 3))3CTeTHYECKOIr0 BOCIIMTAHMS:

® - BOCHPUITHE OCTETUYECKHX KauecTB (U3UYECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 NNO3HAHMS:

® - OCO3HaHHME IIEHHOCTH (PU3MUYECKOW HAyKHW KaK MOIIHOTO WHCTPYMEHTa IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEHIIIEH COCTABISIONICH KYJIbTYPHI;

® - pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MWHTEpeca K HCCIeA0BATEIbCKOMN
NeATeIIbHOCTH;



e 5) hopMHupOBaHMSA KYJbTYPbI 310POBbSI H SMOLHMOHAIBLHOIO 0J1arONOTyYHsI:

® - OCO3HaHME LEHHOCTHM Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MpaBUJl 0€30I1aCHOTO MOBEIEHUS HA TPAHCIIOPTE,
Ha oporax, ¢ 3JeKTPUYECKUM U TEIIOBBIM 000pYyI0BaHHEM B JIOMAIIHUX YCIOBUSX;

e - c(OpMUPOBAHHOCTh HaBbIKA pedeKcuu, MPU3HAHUE CBOETO IIpaBa Ha OIMIMOKY U
TaKOTO K€ MpaBa y APyTroro 4eIoBeKa;

e 6) TPYAOBOr0 BOCHIUTAHMSA:

® - QaKTUBHOE Yy4YacTU€ B pEIICHUH NPaKTUYeCKUX 3agad (B paMKax CEMbH,
o0pa3oBaTelbHOM OpraHu3aldu, TOopojaa, Kpas) TEXHOJOTMYECKOW M COLMAIbHOU
HaNPaBICHHOCTH, TPEOYIOMUX B TOM YHCIIE ¥ (PU3MUECKUX 3HAHUA;

® - HHTEpPEC K MPAKTUYECKOMY H3yUEHHIO MPOQECCHid, CBI3aHHBIX C (DU3HUKOIA;

e 7)3K0JOrM4eCKOTr0 BOCIIUTAHUS:

e - OpHEHTAlUs HAa MpUMEHEHHe (U3NYECKUX 3HAHMUU Ul pelIeHus 3a1ad B obOjacTu
OKpY’)KaloIeH Cpenpl, TUIAHUPOBAHHUS IIOCTYIKOB M OIECHKH WX BO3MOXKHBIX
MOCTICICTBUH JIJIs1 OKPY KAIOIEH CPEIbL;

® - OCO3HAHHE TI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM U Iy TeH UX PEIICHUS;

e 8) ajanTanuM K M3MEHSIOIINMCS YCJIOBHSIM COLMAJBLHON U NPHUPOIHOM Cpebl:

e - NOTpPeOHOCTh BO B3aUMOJEMCTBUU TPH BBHIMOJIHEHUU HCCIEIOBAHUNA M MPOEKTOB
(bu3nYecKoi HAMPaBICHHOCTH, OTKPBITOCTH OTIBITY U 3HAHHSIM JPYTHX;

® - MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATEeIHHOCTD;

® - 1OTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hclie (POPMYIUpPOBATH UJIEH,
MOHATHUS, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;

® - OCO3HaHWE JCPUIIMTOB COOCTBCHHBIX 3HAHUH W KOMIICTEHTHOCTEH B 001acTH
bu3uKy;

¢ - [UIAHUPOBAHKE CBOCTO PA3BHUTHS B MPUOOPETECHUN HOBBIX (PH3NUCCKUX 3HAHUM;

® - CTPEMJICHHE aHAIM3UPOBATh W BBISBISITH B3aUMOCBSI3M TPHPOJBI, OOIIECTBA U

YKOHOMHKH, B TOM YHCJIE€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
® - OILICHKAa CBOWX JICUCTBHI C y4ETOM BIUSHUS HA OKPYXKAIOUIYIO CPEy, BOZMOKHBIX
ri100aabHbBIX ITOCIEICTBHI.
METAIIPEIMETHBIE PE3YJIbTATBI
B pesynbTaTe ocBOCHHS HporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHusi y oOydaromierocss OyayT copMupoBaHbl MeTanpeaAMeTHbIE Pe3yJbTAThI,
BKJTIOYAIOIIME TTO3HABATEIIbHBIE YHUBEPCAIbHBIE YUeOHbIE ACUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAIIbHbIC YUeOHbBIE ICUCTBUYS, PETYJISTUBHBIC YHUBEPCAIbHBIE YUeOHbBIC JCHCTBUSI.
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBIE Y4eOHbIe 1eiiCTBUSA
ba3oBrbIe JJornuyeckue aeicTBUA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU O0OBEKTOB (SIBJICHHIA);
® YCTaHABJIMBATh CYIICCTBEHHBIM MpPHU3HAK KiIacCU(PHUKAIIUU, OCHOBAHUS IS
000011ICHUS U CPaBHEHHS;
® BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B pacCMaTpUBacMbIX (QakTax,
JAHHBIX ¥ HAOTIOJICHUSX, OTHOCAIIUXCS K (PU3HMUECKHUM SIBIICHUSIM;
® BBISBIISATH MPUYMHHO-CJICICTBEHHBIE CBS3U MPHU U3YYCHUH (GU3HUECKHUX SBIICHUN
U TPOIECCOB, [eNaTh BBIBOJBI C HWCIIOJB30BAHUEM JCAYKTHBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUEHUH, BBIJBUTaTh THUIOTE3bl O B3aHUMOCBSI3AX
(bu3HYECKUX BEINYNH;



CaMOCTOSITEIbHO BBIOMpATh CHOCO0 pemieHust ydyeOHoW (u3nueckoil 3amauu
(cpaBHEHUE HECKOJIBKMX BApPUAHTOB PEIICHHUs], BEHIOOpP Hanbosiee MOAXOASIIETO ¢
y4E€TOM CaMOCTOSITEJIBHO BbIIEIEHHBIX KPUTEPUEB).

ba3oBble HCCIEA0BATC/IIBCKHC IleﬁCTBHﬂ:

HCII0JIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MTO3HAHMUS;
MPOBOJIUTH IO CaMOCTOSITEJIbHO COCTaBIICHHOMY IUIAaHY OIBIT, HECIIOXHBIM
buznueckuii SKCIIEpUMEHT, HEOOJIbIIIOE HCCeOBaHNE (PU3UUECKOTO SIBJICHHUS;
OIICHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(POPMAIIUIO, MOTYYECHHYIO B
XO/JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENbHO (OPMYIHPOBaTH O0O0OIIEHHS W BBIBOJLI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOIEHUS, OTIbITa, UCCIIEI0OBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JabHEHIIee pa3BuTue (HPU3NUIECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUS 00 HMX pPa3BUTHU B HOBBIX YCJIOBHUSX H
KOHTEKCTaX.

PabGora ¢ undgopmanueii:

NPUMEHSITh Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI PU TTOUCKE U 0TOOpE
uH(pOpPMALlMU WIH JAHHBIX C Y4YETOM MpEUIOKEHHOW Y4yeOHOW (u3nyeckon
3a/1a9H;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM IPEICTABICHUS;

CaMOCTOSITEIHHO BBIOUPATh ONTUMAIBHYIO (hOPMY TpeACTaBICHUs HHPOPMAITUU
¥ WUTIOCTPUPOBATH pelIaeMble 3a7aud HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
WHOU rpaduKoil U UX KOMOMHAIIUSIMH.

KoMMyHuKaTHUBHbIE YHHBepcaJdbHbIE Y4eOHbIe NeiiCTBHUS:

B X0JIe OOCYXKeHHs y4eOHOTr0o MaTepuana, pe3ybTaToB J1ab0paTopHbIX paboT U
MPOEKTOB 33J[aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1a€MOM TEMbI U BBICKA3bIBATh
ujeH, HalleJIeHHbIE Ha PEIlleHHE 33/1aud U TOJJepKaHUue 0JIaroKenaTeIbHOCTH
0OIIICHUS,

COTIOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSMHU JPYTUX YYAaCTHHKOB JIHAJIOTa,
0OHapyKMBATh Pa3INYHEe U CXOJCTBO IMO3HIIHIA;

BBIPQ)KATh CBOKO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABISTh PE3YJbTAThl BBITIOJHEHHOTO (DU3MYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIEIOBAHUS, POEKTA);

MOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIUBUIYATbHOMN
paboThI PU pellieHuU KOHKPETHOW (hU3nuecKoil mpoOIembl;

NPUHUMATD 1IEJTM COBMECTHOM JCSITEILHOCTH, OPraHU30BBIBAThH JCHCTBUS 1O €
JTOCTKEHUIO: PaCIpeieNisiTh pOJM, OOCYX AaTh TPOIECChl MW  PE3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OOTHI, JIOCTHras KadeCTBEHHOTO pe3yJibTaTa I10
CBOEMY HAIIPaBJICHUIO W KOOPJAUHUPYS CBOM JCUCTBHUS C JPYTUMHU UYJICHAMU
KOMAaH/Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTENBHO CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PeI‘yJIHTHBHbIe YHuBEpPCAJIBHBIC y‘leﬁﬂble JaeicTBus
CaMoopraﬂmaunﬂ:



BBISIBJIATH IIPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX JUIs
penieHns pU3NIeCKUX 3HaAHUM;

OPUEHTUPOBATbCSI B paA3IMYHBIX  MOAXOAAX  MHPHUHATHS  pELICHUU
(MHOUBUAyaJIbHOE, NPUHATUE pEIIeHUs B TIpyNNe, IPUHATHE pelleHUi
rpynmom);

CaMOCTOSITEIbHO COCTaBIIATh AJITOPUTM pELICHUS (PU3NYECKON 3amayu WU
IUIaHA UCCIIEZIOBaHUSI € Y4YETOM HMEIOLUXCS PECypcoB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh NpeJylaraéMble BApUaHThI PELICHUH;

JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

C&MOKOHTpOJ’Ib, 3MOIII/IOHaJIbHBIﬁ HHTCEJJIECKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMM U Mpeiararh IIaH €€ N3MECHEHMS;
OOBSICHATD MPUYMHBI TOCTHXKEHUS (HEIOCTHIKEHUS) PE3YyJIbTaTOB S TENILHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATE€IBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS
(U3NYECKOro MCCIIEOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENLCTB,
U3MEHUBIINXCS CUTYallUi, yCTAHOBJICHHBIX OIINOOK, BOZHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJILTATA LICJIA U YCIOBUAM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WM JTUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHMS U JIOTUKY APYroro;

NpHU3HABaTh CBOE MPaBO Ha OIIMOKY IpU pelieHHH (U3NYECKUX 3a7ad WiIu B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE )K€ PABO IPYTroro.

IHNPEJIMETHBIE PE3YJIBTATDBI
K xoniy oOydenuss B 7 KJjacce TMpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUM:

UCTOJb30BaTh MOHATHS: (U3NYECKHEe M XUMHUYECKHE SIBICHUS, HaOJIOJCHUE,
AKCIIEPUMEHT, MOJENb, TUIIOTE3a, €AUHULBI (PU3NYECKUX BEJIUYUH, AaTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPI0E, )KUAKOE, Ta3000pa3HOE),
MEXAHMYECKOE JIBJKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, IPSIMOJUHENHOE),
TpaeKTOpusi, paBHOACHCTBYOIIAs cuia, nedopmanus (ynpyras, rmiacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyarh sBiaeHus (AudQys3us, TEIIOBOE IBMKEHUE YacTHUIl BEIIECTBA,
paBHOMEpPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, UHEPLIUS,
B3aUMOJICVICTBUE TE€JI, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Nepeavya AaBJiCHUS TBEPABIMU TeJIaMH, >KHIKOCTAMHU M Ta3aMu,
aTMocdepHoe JaBleHue, IUIaBaHNe TeJ, MPEeBpaIleHUs] MEXaHUYECKOW YHEPTUN)
[0 ONHWCAHUIO HUX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SIBIICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUHA B OKPYKAIOIIEM
MHUpE, B TOM 4Hcle (U3NYECKUE SIBICHUS B MPHUPOJE: MPUMEPHI IBMKEHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JKMBOW M HEXUBOU IPUPOJE, IECUCTBUE CHIIBI
TpPeHHs] B MPUPOJIE U TEXHUKE, BIMUSIHHE aTMOC(EepHOTo IaBieHHUS Ha >KUBOMN
OpraHu3M, IUIaBaHUE pBIO, phIYard B TeJ€ YeNOBEKa, MPH ITOM IEPEeBOIUTH
IPAKTUYECKYIO 3a7adyy B Y4YeOHYIO0, BBIIEISTh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haky) GU3NUECKUX SIBJICHUI;

ONMKCHIBaTh M3YYECHHbIE CBOWMCTBA Tel W (U3MYECKHE SIBJICHUS, HCIOIb3YS
¢usnveckre BenmuyuHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMs, IyTh,



CKOPOCTb, CPEAHSISI CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHJla
TpeHusl, JaBjieHue (TBEPAOro Tela, >KUIKOCTH, ra3a), BBHITAIKUBAIOIIAS CHUIIA,
MexaHuueckas paboTa, MOIIHOCTb, TJIEYO CUJIbl, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO JIEUCTBHSI MEXaHU3MOB, KUHETHUYECKasl U MOTEHUMalIbHAsl SHEPrus),
IpU OINKCAaHUU TMPABUIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIIOIb3YyEMBIX
BEJIMYMH, HMX O0O3HAYECHHUS U EIUHUIBI (U3MUYECKHX BEJIUYUH, HAXOJIUTh
(GopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIpPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaQUKU HM3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOLIECCHI, UCTIONb3Ys
npaBujia CIOXKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMmena, MpaBUJIO paBHOBecHsl pbluara (0JI0Ka), «30J0TOE MPABHUIION
MEXaHHWKH, 3aKOH COXPAaHEHHUS MEXaHUYECKOW SHEpPruu, MNpuU HTOM JaBaTh
CJIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATh (PU3MYECKUE SBJICHUS, IPOLIECCH] U CBOICTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATH
MPUYUHHO-CIICJACTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE M3 1—2 JOTHYECKHX
maroB ¢ omnopod Ha |—2 W3y4eHHBIX CBOWCTBA (PU3NYECKUX SBJICHUH,
¢dbu3MUecKnX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 NMEHCTBUS, UCHOJB3Yys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIONINE (DU3MUYECKUE BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 3aJauu
3aMMChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (PU3NUECKUE BEIUUMHBI B (DOPMYJIbI
U TPOBOAMTH PacyEThl, HAXOAUTH CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIE IS
pelieHust 3a7ady, OLEHUBATh PEATMCTUYHOCTh TMOJYYEHHON (u3ndecKon
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIU (PU3UUYECKUX
METOJIOB, B OIMCAHUU HCCIEAOBAHUS BBIIEIATH MIPOBEPSAEMOE MPEATIOIOKEHUE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATH MOJIYUYEHHBIM pe3ybTaT, HAXOAUTh
OIIMOKHU B XO/JI€ OIbITA, JIeJaTh BHIBOJBI 10 €0 pe3yjibTaTaMm;

NPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (U3MYECKUX SIBICHUN WU (PU3NUYECKUX
CBOMCTB Tei: (HOPMYNIHPOBATH MPOBEPSIEMbIC TPEANONIOKEHUS, COOMpPATh
YCTaHOBKY H3 TMPENJIOKEHHOTO OOOpYIOBaHMS, 3alMCBIBATH XOJA ONbITA U
(bopMynHpOBaThH BHIBOJIBI;

BBITIOJIHATE TMPSIMbIE U3MEPEHUS! PACCTOSHMSI, BPEMEHH, Macchl Tena, 00béMa,
CWJIBI U TEMIIEpPaTypbl C UCTIOJIH30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3alliChIBAaTh IIOKAa3aHUs NpUOOPOB € Y4YETOM 3aJlaHHOM  aOCOJIOTHOMN
MOTPEIIHOCTH U3MEPEHUII;

NPOBOAUTH HCCJIEIOBAHHE 3aBHUCHUMOCTH OJHOW (DHU3MUECKOW BEIMYMHBI OT
Jpyrod ¢ HCIOJb30BAaHUEM IMPSAMBIX H3MEPEHMH (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBUXKYILETOCs Telda OT BPEMEHHU JBM)KEHMS Te€la, CHIIbl TPEHUs
CKOJILKEHHUS OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Ten u
HE3aBUCHUMOCTU CHJIbl TPEHHUS OT IUIOIIAJM CONPHUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS INPYXUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa
NOTPYKEHHOM 4YacTW Teja M OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT TI1yOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUMN IIaBaHUs



TEJ, YCJIOBHIl paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B IIJIAHUPOBAHUU
y4eOHOTO HCCJEeIOBaHUsA, COOUPATh YCTAHOBKY M BBIMOJHATH W3MEPEHUS,
cienys MPEeAIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJbTaThl IMOJYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUAE MNPEUIOKEHHBIX TaOIUL U
rpauKoB, J1eJaTh BBIBOJBI 10 pe3yJIbTaTaM HCCIIEJOBaHUS;

® [IPOBOJUTH KOCBEHHBIE U3MEPEHMS (PU3NUECKUX BEIMYMH (IJIOTHOCTH BEILECTBA
JKUJKOCTU M TBEPAOrO TEJa, CHJIa TPEHUsI CKOJBXEHHUSA, NaBIICHUE BO3/yXa,
BBITAJIKMBAIOLIAsl CWJA, JEHCTBYIOIIAs Ha MOrpyXKEHHOE B JKUIKOCTH TEIO,
KO3()PUIMEHT TOJIE3HOTO  JCHCTBUA  MPOCTBIX  MEXAHU3MOB),  CIEAyA
NPEIJIOKEHHONM MHCTPYKIUU: TPU  BBIMOJHEHUH M3MEPEHHH coOHUpaTh
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCISATH 3HAYEHUE NCKOMOW BEJTMYMHBL;

e CcoOMOJaTh NIpaBHJIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

® yKa3bIBaTh NMPUHUUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETp, COOOMIAIOIIMECs COCyAbl, OapoMeTp, pblyar,
MOJIBUKHBIN M HETTOABMKHBIN OJIOK, HAKJIOHHASI TJTIOCKOCTb;

® XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ ONMOPON Ha UX OMHCAHUS (B TOM UHUCIIE: MOAIIUITHUKH, YCTPOUCTBO
BOJONPOBOJA, TUAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcoC, apeoMEeTp), MCIOJIB3Yysd 3HAHUS O CBOMCTBAaX (DU3WUYECKUX SIBICHUU U
HE00X0IMMBbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAMTH HPUMEpPHI (HAXOAUTHh MH(GOPMAIMIO O HPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JUIsl 0OecrieueHus
0€30MacHOCTH NpU OOpallleHuu ¢ IpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMU,
COXpaHEHHs 370pPOBbS W COOJIOJEHHS HOPM HKOJOTHYECKOrO IOBEJCHUS B
OKpYJKaloIleH Cpeie;

® OCYIIECTBJIATH OTOOP UCTOUHUKOB MH(pOpMaliu B IHTepHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOMIMXCSA 3HAHUM M MyTEM
CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMAIIHMIO, KOTOPAs SIBISETCS
MPOTUBOPEUNBOM WIIH MOKET OBITh HEJIOCTOBEPHOI;

® CIIOJIb30BaThb IIPHM BBINOJHEHUM YYEOHBIX 3aJaHUNl Hay4HO-IOMYJISIPHYIO
JIUTEepaTypy (HU3HUECKOro cCoAepKaHusl, CIPaBOYHbIE MaTepuaibl, peCypchl CETH
WutepHer, BiameTs npuéMamMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(GOpPMAIIUY U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e Co3/1aBaTh COOCTBEHHBIEC KPATKUE MMUCbMEHHBIE U YCTHBIE COOOIICHNS Ha OCHOBE
2-3 UCTOYHUKOB HHGpoOpManmMu (PU3NUECKOro CcoAepKaHUs, B TOM YHUCIE
nyOIMYHO AenaTh KPaTKHE COOOIEHUS O Pe3ysbTaTax MPOEKTOB MM YYEOHBIX
UCCIEN0BAaHUM, IIPM 3TOM TI'PaMOTHO MCIOJIb30BAaTh W3YYEHHBIH INOHATHUMHBINA
anmapar Kypca (QU3uKH, CONPOBOXK/IATh BHICTYINIEHUE TIPEe3EHTAIINEH;

® [pU BBHINOJHEHUM YUEOHBIX MPOEKTOB M HCCIEAOBAHMM pacrpeaessiTh
0053aHHOCTH B TpyMNIE€ B COOTBETCTBHM C IOCTABJIEHHBIMH 33Jla4aMH, CIEIUTh
3a BBINOJIHEHUEM ILJIaHa JACHCTBUI, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIA]l B
JEATEIbHOCTh TPYIIbl, BBICTPAaUBATh KOMMYHMKATHBHOE B3aUMOJICHCTBHE,
YUUTBIBAsE MHEHUE OKPYKAIOUIUX.

K koHny oOyueHuss B 8 kjacce npeaMeTHbIE pe3yJbTaTbl HA 0Aa30BOM YpOBHE

JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:



UCIIOJIb30BAaTh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbl€ COCTOSIHUS BEILECTBAa, KPUCTALIMYECKHE U
amop(HbIe Tena, HACHIINICHHBIH M HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSISI SHEPIHs, TEIUIOBOW JBUraTelb, AJIEMEHTAPHBIN
ANEKTPUUYECKUN 3apsJl, DJIEKTPUUECKOE I0JIe, MPOBOJHUKUA M JTUIJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

paznuyath sABIIEHHs (TEIUIOBOE pacHIMpEeHHe U CKaTue, Terionepeaaya,
TEIJIOBOE pPABHOBECHUE, CMauyMBaHUE, KaNWUIAPHBIE SIBJICHUS, HCHApEHUE,
KOHJICHCAllMsI, IUIaBJICHUE, KpucTaun3auus (OTBEpJeBaHHUE), KHUIICHHE,
Teruionepenaya (TEIIONPOBOIHOCTh, KOHBEKIIUS, HW3Iy4eHHUE), SJIEKTpU3alus
TeJN, B3aMMOJEHCTBUE 3apsjioB, JECUCTBUS SJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHHUE, B3aWMOJICUCTBHE MArHUTOB, JIEWCTBHE MArHUTHOTO TOJs Ha
MPOBOJHUK C TOKOM, OJJICKTPOMAarHUTHAas WHIYKIUS) 1O OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JIaHHOE
¢buznueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYKaIOIIEM
MUpEe, B TOM 4Hcle (QU3NYECKUE SBICHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HATSDKEHHE W KamWUIApHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B TPUPOJE,
uznydenue CollHIIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3zoBaHUE
pOCBl, TyMmaHa, WHEs, CHera, OJEKTpUUYECKHEe SBIEHUS B armocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIE 3eMJIHU, JIpeiid MOIIOCOB,
pOJIb MAarHUTHOTO TOJISL JUIsl JKU3HU Ha 3emJiie, MOJSPHOE CUSIHUE, NPU ITOM
MEepPEeBOAUTh TPAKTUUECKYIO0 3a/lady B Yy4eOHYI0, BBIJICTSATH CYIIECTBEHHBIC
CBOICTBA (MPU3HAKHN) PUINYECKUX SIBIICHMUIA,

OMKCHIBATh M3YYCHHBIE CBOWCTBA Tel W (UBMUYECKHE SIBIICHUS, HCIIOIb3YS
dbusznueckne BENMYUHBI (TeMIiepaTypa, BHYTPEHHSS OJHEPrusi, KOJIMYECTBO
TEIJIOTHI, yJeNbHAasl TEIIOEMKOCTh BEIIECTBA, yJelIbHAas TEIJIOoTa TJIABJICHHUS,
yAenbHasl TEIUIOoTa MapooOpa3oBaHUsl, yJelbHas TEIUIOTa CropaHus TOIUIMBA,
KOA(G(GUIIMEHT TOJIE3HOT0 JCUCTBHS TEIUIOBOM MAalIWHBI, OTHOCHUTEIbHAs
BIIQXXHOCTh BO3/yXa, OJJICKTPUYECKUM 3apsii, Cujaa TOKa, DJJIECKTPUUYECKOE
HalpsDKEHUE, COMPOTUBIICHHE TMPOBOJAHHMKA, YyACIbHOE  COMPOTHUBIICHHE
BelIeCTBa, paboTa W MOIIHOCTHh DJIEKTPUYECKOTO TOKA), IPH ONMUCAHUU
MpaBUILHO TPAKTOBAaTh (PU3MUECKUH CMBICT HCIOJIb3yeMbIX  BEJIMYMH,
0003Ha4YCHUSI W €IUHMIBI (PU3NUYECKUX BEIWYMH, HAXOIUTHh (HOPMYJIBI,
CBS3BIBAIONINE JaHHYI (HU3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH TpadUKH U3yUYCHHBIX 3aBUCUMOCTEN (DU3MYECKIX BEITUYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (PU3UUECKUE SBJICHUS U MPOIECCHI, UCTIONB3YS
OCHOBHBIC  TIOJIOKEHUSI  MOJICKYJSIPHO-KUHETUYECKOW  TEOPUU  CTPOCHUS
BEILIECTBA, NMPUHILINI CYNEPIIO3UINHU MoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHus 3apsna, 3akoH Oma ang ywyacTka nenu, 3akoH Jlxoyns—Jlenna,
3aKOH COXPAaHEHHS JHEPTUM, MPU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alHMChIBATh €0 MATEMAaTUUYECKOE BHIPAKEHUE;

00BACHATH (U3MUYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyanui MPaKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
NPUYMHHOCIIEJICTBEHHBIE CBSI3M, CTPOUTh OOBICHEHHE W3 1—2 JIOrMYecKHux



maroB ¢ omopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUH,
($u3nYEeCcKNX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3a7a4d B 2—3 AEWCTBUSA, UCMONb3Yys 3aKOHBI U (HOpMYJIBI,
CBA3BIBAaIOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a/layu
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JISI PELICHUS
3aJjaud, BBIOMpATh 3aKOHbI U (QOpPMyJbl, HEOOXOOUMBbIE JUIsl €€ pelleHus,
OPOBOJUTh pacdy€éTbl M CpaBHMBATh IIOJIyYEHHOE 3HAauYeHHE (PU3HMUECKOi
BEJINYMHBI C U3BECTHBIMM JIaHHBIMH;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh IPHU MOMOIIM (PU3HUECKHX
METOJIOB, HCIOJIb3ysl OIMCAaHUE WCCIENOBAaHUA, BBIACIATH IPOBEPIEMOE
IIPEIIOJIOKEHHE, OLICHMBAaTh  IPaBWIBHOCTH  IMOpSAAKAa  IPOBEACHUSA
WCCIIEA0BaHUs, JEJIaTh BEIBOJBL;

IPOBOAUTH ONBITHI MO HAOMIOJEHUIO (PU3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Tell (KanWUISpHBIE SBICHUS, 3aBUCUMOCTH JIABJICHUS BO3JyXa OT €T0
00BEéMa, TemIepaTypbl, CKOPOCTH IpolLiecca OCTBIBAHUS M HarpeBaHus INpU
U3IyYEHUU OT I[BE€Ta M3Jydvaroleil (MOrJoIaplel) NOBEpXHOCTH, CKOPOCTh
UCIIApPEHHsI BOJBI OT TEMIIEpaTyphl JKUAKOCTH M IUIOHNIAAM €€ IOBEPXHOCTH,
NIEKTpU3alMsl  Tel W B3aUMOJACWCTBHE  DJIEKTPUYECKHX  3apsJiOB,
B3aUMOJCHCTBHE ITOCTOSIHHBIX MAarHWTOB, BU3YyaJlW3alMs MarHUTHBIX IOJIEU
IIOCTOSIHHBIX MAarHUTOB, JEWCTBUS MarHUTHOTO IIOJIS HA IPOBOJHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHWTa, CBOMCTBA 3JEKTPOJIBMIaTENsl MOCTOSIHHOTO TOKA):
bopMyIHpoBaTH NPOBEpSIEMble MPEIANOIOKEHHUsS, CcOOUpaTh YCTAHOBKY W3
NPEI0)KEHHOT0 000pYy0BaHMs, OMUCHIBATH XOJ OMNBbITA U (OPMYJIHPOBATH
BBIBOJIBI;

BBIIIOJIHATL TIPSIMBIE U3MEPEHHUsT TEMIIEPATYpPbl, OTHOCUTEIBHOM BIIA)KHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUSI C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

IPOBOJIUTh HCCIIEOBAHME 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT
JIPYroi ¢ UCIONb30BAaHUEM MPSMBIX W3MEPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IUIOIAAM IONEPEYHOI0 CEYEHUS W YJEIBbHOIO
CONPOTHUBIICHHsI BELIECTBA IPOBOAHUKA, CHIIBI TOKA, UAYIIErO Yepe3 MPOBOAHUK,
OT HAaNpsDKEHWS Ha NPOBOJHUKE, HCCIECIOBAHUE IIOCIEAOBATEIBHOIO H
napajuleIbHOr0 COEIMHEHUW TMPOBOJHUKOB): IJIAHUPOBATh HCCJIEI0BaHUE,
coOupaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeays NMPEeAIOKEHHOMY TUIaHY,
¢uKcupoBaTh PpE3yNbTATHl TOJXYYCHHOM 3aBUCMMOCTH B BHJE TaOIUI |
rpaduKoB, Ie1aTh BHIBOBI MO pe3yIbTaTaM UCCIEAOBAHMUS;

OPOBOAUTH KOCBEHHBIE M3MEPEHHUS  (PU3UYECKUX  BelIMuuMH  (y[eiabHas
TEMI0EMKOCTh BEIECTBA, COMPOTHUBIIEHHWE MPOBOJHUKA, paboTa M MOUIHOCTH
IEKTPUIECKOTO TOKa): IJIAHUPOBATh U3MEPEHMUH, cobupath
DKCIIEPUMEHTAIBHYI0 YCTaHOBKY, CJEAys TMpPEJIOKEHHOW WHCTPYKLIHH, H
BBIYHCIIATH 3HAYCHUE BEIIMUUHBI,

co0moiaTh MpaBuila TEXHUKHU OE30MIaCHOCTU NpU padboTe ¢ J1abopaTOpPHBIM
000py/I0BaHKEM;

XapaKTepHU30BaTh NPUHLUIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOHCTB C ONOPOM Ha UX OMKCaHus (B TOM YHCIIE: CUCTEMa OTOIJICHHSI IOMOB,



TUTPOMETP, ApoBasi TypOMHA, aMIEPMETP, BOIBTMETP, CUETUUK IIEKTPUIECKON
SHEPIUH, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, HArPEBATENIBHBIE IEKTPONPHUOOPEI
(mpumepsl), NEKTPUUECKHE IIPEIOXPAHUTEINH, IEKTPOMArHur,
AJIEKTPOABUIATENb IOCTOSIHHOIO TOKA), HCIOJIb3ysd 3HAHHUS O CBOWCTBax
(¢u3nyecKux SBICHUI 1 HEOOX0ANMBIE (PU3HUUECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIBHBIE MPUOOPHI
O CXEMaM M CXEMAaTHYHBIM PHUCYHKaM (PKMIKOCTHBII TepMOMETp, TEepMOC,
IICUXPOMETP, TUTPOMETpP, JBUTATE]b BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOIL,
peocTaT), COCTaBJIATh CXEMBbI 3JEKTPUYECKUX LENel C MOCIEA0BATEIbHBIM U
napajyiellbHbIM COEIUHEHHEM 3JIEMEHTOB, Pa3jindasl YCJIOBHble 00O3HAuEHUS
AIIEMEHTOB IEKTPUYECKUX LIENEH;

NPUBOJUTH IPUMEPHI (HAXOIUTh MH(GOPMALMIO O MPHUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHMS (PU3MUECKUX 3HAHUN B MIOBCEIHEBHOM JKU3HU JUIsl 0OecrieueHus
0€30MacHOCTH MpHU OOpaIEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU yCTPOWCTBAMHU,
COXpaHEHMs 370pOBbS U COOIIOACHHUS HOPM HKOJIOTMUECKOrO IOBEIACHHUS B
OKpYXarolIeH Cpeae;

OCYUIECTBIISITh IOUCK MH(pOpMALIUK PU3NYECKOTO cofepxkanus B InTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U IyTEM CPAaBHEHHUS IONOJHUTEIBHBIX UICTOYHUKOB
BBIIETIATh MH(POPMALIMIO, KOTOpas SABISAETCS NPOTUBOPEUNBOM HIIM MOKET OBITh
HEJIOCTOBEPHO;

UCIOJIb30BATh NPU BBIMNOJHEHUM Y4YEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
auTeparypy (GU3NYECKOro COAEpIKaHus, CIPABOYHbIE MaTEPHAIIbI, PECYPChI CETU
WnTepHer, Bianerh npuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(popMaIUu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeH s, 0000mas
UHPOPMAIIMIO U3 HECKOJBKHX HCTOYHHKOB (PM3UYECKOTO COAEPKAHUSA, B TOM
qucie nyOJIu4HO MPE/ICTaBIATh PE3yNbTaThI IPOEKTHOM WIH
UCCIIEIOBATEIbCKOM  JIEATENbHOCTH, TMpPU 3TOM TIPaMOTHO HCIOIb30BATh
W3YYCHHBIN MOHATUWHBIN amnmapar Kypca (pu3uku, COpoBOXKAATh BBHICTYIIICHUE
MpE3EHTALNEN;

IIPU BBINIOJIHEHUU YUYEOHBIX MPOEKTOB U HCCIEJOBaHUN (PU3NUECKUX MPOLIECCOB
pacnpenensTh OO0S3aHHOCTH B TpYIINE B COOTBETCTBUM C TOCTaBIEHHBIMU
3aJjla4yaMM, CJIIEIUTH 3a BBIIOJHEHUEM IIJJaHa JIEHCTBUN M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIAJ B JEATENBHOCTh TPYMIbL,
BBICTpPAaWBaTh KOMMYHUKATHBHOE B3aUMOJCICTBHE, TMPOSBISAS TOTOBHOCTh
paspeniatb KOHQIUKTHI.

K xonmy oOyuenuss B 9 kJacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD y O0YUaAIOIIUXCSl YMEHU:

UCIIOJIb30BaTh TIOHATHUS: CUCTEMAa OTCYETA, MaTEepUalbHAas TOYKA, TPACKTOPUS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBWKEHHus, naedopmamus  (ympyras,
IUIACTUYECKasA), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
Heperpy3ku, LEHTP TSDKECTH, aOCOJIOTHO TBEPAOE TEIO, LEHTP TSHKECTH
TBEPIOTO TeNa, PABHOBECHE, MEXAaHMUYECKHWE KOJIOaHWS W BOJIHBI, 3BYK,
uHPa3BYK U yJIbTPa3BYK, JJIIEKTPOMArHUTHBIE BOJIHBI, nIKasna
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTb, CHEKTPbI



UCIyCKaHUs W TOTJIOmEeHus, anb(da, Oera- M ramMma-m3IydeHHs, H30TOIbI,
sJIepHasi SHEPTeTHKA,

paznuyath SBJICHHUA (paBHOMEpPHOE UM HEPAaBHOMEPHOE MPSIMOJMHEHHOEe
JIBIDKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUXKEHUE, CBOOOTHOE TMaJICHHE
TEJ, pPaBHOMEPHOE [IBIDKEHHE TI0 OKpPYXXHOCTH, B3aUMOJICUCTBUE Te,
peaKkTUBHOE  JBWXKEHHUE, KoyeOaTelnbHOE  JIBIDKEHHE  (3aTyXamolue U
BBIHYKJICHHbIE KOJieOaHus1), pe30HAHC, BOJHOBOE JABM)KEHHE, OTPAKEHHUE 3BYKa,
IOPSIMOJIMHENHOE pacpOCTpaHEHHE, OTPAKEHUE U IPEJTOMIIEHHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJI0ro CBETa B CHEKTP U CIOKEHUE
CHEKTPAJIbHBIX 1IBETOB, JMCIEPCUSI CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTH,
BO3HUKHOBEHHE JIMHEMYATOro0 CHEKTpa W3JIyYEHHUsi) IO ONHCAHUI0 HX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
dbuznueckoe sSBICHUE;

pacrno3HaBaTh MPOSBICHUE H3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYXKAIOIIEM
Mupe (B TOM 4Hciie (PU3HUYECKHE SBICHHS B TMPHUPOJC: MPUIUBBHI U OTJIMBHI,
nBwkenne T1UiaHeT COJIHEUHOW CHCTEMBbI, PEaKTUBHOE JBKEHHE IKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB KHUBOTHBIMU, 3eMJICTPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 09XO, I1IB€Ta TeJ, OINTHUYECKUE SBICHUS B TIPUPOJIE,
OMOJIOTUYECKOE JEUCTBUE BUAMMOTO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYeHUN, €CTECTBEHHBI paJMOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4H,
paJIMOaKTUBHOE U3NTyYEHHE MPHUPOJIHBIX MUHEPAJIOB, NEHCTBUE PalOAKTUBHBIX
U3JIy4YeHUN Ha OpraHU3M uYeJoBeKa), MPU ITOM IMEPEBOJUTH MPAKTHUYECKYIO
3aady B yueOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWMCTBAa (TIPU3HAKH)
bu3nUecKux SBICHUM;

OMKCHIBATh M3YYCHHBIE CBOWCTBA Tel W (U3MUECKHE SIBIICHUS, HCIIOIb3YS
dbu3uUecKue BEIMYMHBI (CpEIHSsI W MIHOBEHHAas CKOpPOCTh Tela TMpH
HEPaBHOMEPHOM JIBMXKEHUU, YCKOPEHHUE, TMEepeMelIeHHe, IyTh, YyTJoBas
CKOpOCTb, CHJIa TpPEHMS, CuUJa YNOPYroCTH, CHJIa TSKECTH, YCKOpPEHHE
CBOOOIHOTO TaJIeHus, BEC Tela, UMITYJIbC Tella, UMIYJbC CUJIbI, MEXaHUYeCKas
paboTa W MOUIHOCTh, TOTEHIMATIbHAS JHEPrus Teja, TMOJHITOr0 Hal
MOBEPXHOCTHIO  3€MJIM, NOTEHIMalbHAs DSHEpPrusl CXKaTOM  MpPYKUHBI,
KHUHETUYeCKas SHEPrusi, MOJIHAsI MEXaHW4YecKash SHeprus, Mepuoj] U 4YacTora
KoJeOaHuM, NJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA,
MoKa3aTelb MPEJIOMIICHHUS] Cpebl), MPU OMUCAHUU TPABUIHHO TPAKTOBATH
bu3nUecKnii CMBICIT HCTOJB3YEMBIX BEJIMYMH, OOO3HAYCHUS W CIUHHUIIBI
bu3nuecknux  BEIWYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIONINE  JaHHYIO
(GU3UYECKYIO BETMYUHY C JPYTUMHU BETMYUHAMH, CTPOUTH IPadKH U3yYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYHH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHUS U MPOIECCHI, UCTIONB3YS
3aKOH COXPaHEHUs DJHEPruu, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIMI
CYyNEepIO3UIMN CUJI, TIPUHIIUII OTHOCUTENbHOCTU ['anmuiesi, 3akoHbl HploTOHA,
3aKOH COXPAaHEHHUsI HUMITYJIbCa, 3aKOHBI OTPAXEHUS U TMPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHHMS 3apsiIOBOTO M MAcCCOBOTO YMCENl IPH SJIEPHBIX PeaklusX,
Opy 3TOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTeMaTH4eCKOE BBIPAKEHUE;



OOBACHATH (PU3NYECKHE MTPOLECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUd MPAaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX I1aroB ¢ OIOPOH
Ha 2—-3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3aJadyu (Omuparolldecs Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCHOJb3Yysl 3aKOHBI M (OPMYJIbl, CBsI3bIBarOIIMEe (PU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCIOBUS 3aJlaydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISATH
HEJOCTAIOIME WM H30BITOUHBIE JaHHbIC, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBbIE Ui  pELIeHHs, MPOBOJUTh  pPAcU€Tbl U OLIEHUBATh
PEATMCTUYHOCTD IIOJYYEHHOTO 3HAaYeHUs (PU3NUYECKON BETMUUHBL;

pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO PELIUTh HPU MOMOUIN (U3NIECKUX
METOJIOB, HCIOJIb3Yys OIMCAaHUE HCCIEN0BaHUs, BBLICIATh IPOBEPIEMOE
OPEoIoKEeHHe,  OLEHMBATh  IPaBWIBHOCTb  MOPSJKAa  MPOBEIEHUS
UCCIIeZIOBaHUs, JIeJaTh BBIBObI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUN U
OTIBITOB;

IPOBOAUTH ONBITHI MO HAOMIOJEHUIO (U3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Tes (M3yuyeHHEe BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUs
SHEPIUuH, 3aBUCUMOCTh Iepuojia KojeOaHUil MpyKMHHOTO MasiTHUKA OT MAacChl
rpy3a M KECTKOCTH NPYXKUHBI M HE3aBUCUMOCTb OT AMIUIUTYABl MaJbIX
Kosie0aHM, NPSAMOJIMHEIHOE pacHpOoCTpaHEeHHE CBETa, pa3jIoKeHHEe Oesoro
CBETa B CIEKTP, U3yUYEeHUE CBOMCTB N300paXeHUS B INIOCKOM 3epKajie U CBOMCTB
n300pakeHus1 TMpeAMeTa B COOHMparoNieil JiMH3e, HAONIOJCHUE CIUIONIHBIX H
JMHENYaThIX CHEKTPOB M3IYyUEHHUs): CAMOCTOATEIBLHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO HAOOpa 000PYyIOBaHNs, OMUCKIBATH XOJ OIBITA U €T0 Pe3yJIbTaThl,
(bopMyIMpPOBaTH BHIBOJBI;

OPOBOJUTH TPH HEOOXOJUMOCTH CEPHIO MPSMBIX H3MEpPEHHH, omnpenesss
cpelHee 3HAuYeHHE U3MepseMoil  BenuuuHbl  ((DOKyCHOE  paccTosiHue
coOuparorieil  JIMH3BI), OOOCHOBBIBATH  BBIOOp  crmocoba  M3MEpeHHs
(M3MepuUTEIHLHOTO MPUOOopa);

OPOBOAUTH  HWCCJIENOBAHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAHUEM NPSIMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIB)KEHMM 0O€3 HaydajJbHOW CKOPOCTH, Iepuoaa KosneOaHui
MaTEeMaTH4YEeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJia OTpPaKEHHS
CBETa OT yrja MaJeHusl U yria NpeJOMIICHUs OT yrjla MaJeHus): IIaHUPOBaTh
UCCIICZIOBAaHUE,  CAMOCTOSITENIbBHO  cOOMpaTh  YCTaHOBKY, (UKCHPOBATh
pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJIE TaOIHIl U
rpaduKoB, Ie1aTh BHIBOBI MO pe3yIbTaTaM UCCIEAOBAHMUS;

NPOBOANTH KOCBEHHbIE M3MEpPEHUsl (PU3NUECKUX BEIMYMH (CPEAHSSI CKOPOCTh U
YCKOpEHHE Tela NpPU PABHOYCKOPEHHOM [IBUKEHUHU, YCKOPEHHE CBOOOJIHOIO
najfieHusi, OKECTKOCTh TPYXHUHBI, KOIPQPUIMEHT TpPEHUS  CKOJIBKEHUS,
MexaHudeckass paboTa W MOIIHOCTb, YacToTa M Iepuoj KojeOaHuil
MaTEMaTUYECKOr0 U MPYKMHHOIO MAasTHUKOB, ONTHYECKas CUia coOuparoueit
JWH3BI, PAAMOAKTUBHBIM  (OH): TIIAaHMpPOBATH W3MEPEHHs, COOMpPAThH
HKCHEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATH  W3MEPEHMs,  CIexys



NPEUI0KEHHOW MHCTPYKINH, BEIYUCIIATh 3HAYCHUE BETUYMHBI  aHAJTHM3UPOBAThH
HOJyYCHHBIE Pe3yJIbTaThl C YUETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHNH;
co0molaTh MpaBUila TEXHUKH OE30MaCHOCTU Npu padboTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

pa3nuyaTh  OCHOBHBIE NPHU3HAKM  M3YYCHHBIX  (U3WYECKUX  MOJEIEeH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYCYHBIH HMCTOYHUK CBETA,
Jyd4, TOHKasl JIMH3a, IUIaHeTapHas MOJENIb aTOMa, HyKJIOHHasi MOJENb aTOMHOI'O
Anpa;

XapaKTepHU30BaTh MPUHLIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOWCTB C ONOPOM Ha UX ONHMCaHHA (B TOM 4YMCIE: CIUJOMETpP, JaTUYUKU
HOJIOKEHMSI, PACCTOSIHMSI U YCKOPEHHMs, paKeTa, 3XOJOT, OYKH, IEPHUCKOII,
¢doroammapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOM, IO3MMETp, Kamepa
Bunbscona), ucnone3ys 3HaHMS O CBOMCTBaxX ()M3MYECKUX SABJICHUH U
Heo0XoauMble (pu3nuecKre 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, M3MEPHUTEIHHBIX MPHOOPOB M TEXHOJOTHYECKHX IPOILECCOB MpHU
peleHN: y49eOHO-TIPaKTHYECKUX 3a7ad, ONTHUYECKHE CXEMBI JJISl TOCTPOCHUS
n300pakeHuH B IJIOCKOM 3€pKajie U cCOOMparoliei JI1H3e;

OPUBOANTH TPUMEpPHI (HAXOAUTh MH(GOPMAIMIO O IpUMEpPax) MPaKTHUECKOTO
UCTIONB30BaHNUS (GU3NICCKUX 3HAHWHA B MIOBCEAHEBHOM KU3HU U 00CCTICUCHHUS
0€30MacHOCTH NpU OOpallleHuu ¢ IpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHs 370pPOBbS U COOJIOJEHHUS HOPM HKOJOTHYECKOrO IOBEJCHUS B
OKpYXarolIeH cpeae;

OCYIIECTBJISITh TIOUCK WHGpopManmu (U3NIecKoro cojepxanus B VHTepHeTe,
CaMOCTOATENbHO  (OPMYJTUpPYS  TIOMCKOBBIM  3ampoc, HAXOAWUTh  IYTH
onpeneseHus  JIOCTOBEPHOCTH  IOJIy4eHHOM MH(OpMalnuu Ha  OCHOBE
UMEIOIINXCSI 3HAHUN U IOTIOJTHUTEIBHBIX NCTOYHHUKOB,

UCTIOJNB30BAaTh TPHU BBHIMOJTHCHUN YYEOHBIX 3aJaHWil HAYYHO-TIOMYJISIPHYIO
auTeparypy (GU3NYECKOro COAEpKaHus, CIPaBOYHbIE MaTEPHAIIbl, PECYPChI CETU
WuTepHer, BianeTh npuéMamMu KOHCIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
WHPOPMAIIMH U3 OTHOW 3HAKOBOH CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIC COOOINEHUS HAa OCHOBE
uHpOpMAlMM M3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOTO  COJAEpIKaHus,
nyOJIMYHO TPEACTaBIATh PE3ylbTaThl MPOCKTHOW WM HMCCIEA0BATEIbCKON
NEeSITETFHOCTH, TPU ITOM TPaMOTHO HCIIOJIb30BaTh H3YyYCHHBIH MOHATUHHBINA
anmapaT M3y4aeMmoro pasaena (GU3MKH W CONPOBOXKIATH BBICTYIUICHUE
Ipe3eHTanuel ¢ yuéToM 0coOeHHOCTEN ayJUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM K 0 (undposbie)
n/n NPorpaMMbIl Bceero Oﬁﬂ TPOILHbBIC pﬁaKaneCKne oOpa3oBaTejibHbIE
padoThI padoThI pecypes
Pazgen 1. @u3uka u eé poJib B IO3HAHUM OKPYKAKOIIEro MUPa
bubmmoreka [IOK
11 Dusnica - HayKa o IpHpoze 2 https://m.edsoo.ru/7f416194
bubmmoreka [IOK
12 DH3HICCKHE BETHIHHI 2 1 https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO] 5 1 bubnmmoreka LIOK
' TIO3HAHUSI https://m.edsoo.ru/7f416194
Nroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIE CBEACHUS O CTPOCHHUH BelleCTBA
2.1 CtpoeHue BeliecTBa 1 bubmmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBUKeHue 1 B3aUMOAEHUCTBUE YACTUIL 5 1 bubmmoreka [IOK
' BCIIICCTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 bubmmorexa IOK
' P H https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHne u B3auMo1elCTBHE TeJl
bubnunoreka LIOK
3.1 MexaHHHeckoe ABIKCHHe 3 https://m.edso0.ru/7f416194
3.2 Nuepusi, Mmacca, I0THOCTh 4 1 bubmorexa LIOK

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



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

but6mmoreka [JOK

3.3 Cuna. Bupter cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Paznea 4. /laBjienne TBEpAbIX TeJl, sKUAKOCTEN U ra3oB
21 oepmsm termt mmtcoct 3 buGmorexa LIOK
' P » U https://m.edso0.ru/7f416194
razamu
bubmnorexa IIOK
4.2 Jlasienne KuaKocTh > https://m.edsoo.ru/7f416194
bubmnorexa IIOK
4.3 AT™ocdepHOEe TaBiIeHue 6 https://m.eds00.ru/7f416194
44 JleicTBUE )KUAKOCTH U ra3a Ha 7 3 bu6mmoteka [IOK
' norpyk€HHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Paspnen S. Padora 1 MOIIHOCTB. JHEPrus
bubmmoteka [IOK
> Pabota n momgocTs 3 . https://m.edsoo.ru/7f416194
bubmmoteka [IOK
52 Tpoctbie MeXaHH3MEI > . https://m.edso0.ru/7f416194
bubmmoteka [IOK
>3 Mexanmdeckas SHepris 4 . https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I1O 68 12

ITPOT'PAMME



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

8 KJIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m HporpavMmbI Beero KOﬁHTpOJ‘ILHLle HpﬁaKTI/I‘ICCKHe 0Bpa3oBaATEIBHbIC
padoThbI padoTbI pecypeh
Paspnen 1. TensioBbie siBJICHUS
1.1 CrtpoeHue 1 CBOWCTBA BEIIECTBA 7 Brbmrorexa LIOK
' https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teronere mpoueccer 21 ! > https://m.edS(])—E).ru/7f418lce
Hroro mo pazaemy 28
Paszpnen 2. DuekTpryecKkHe 1 MATHUTHbIE SIBJICHHUS
21 Sapmenme v 7 ) Bufimorera LK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUN TOK 20 1 7 Eggg-?/ﬁee%zgﬁﬁﬂ f4181ce
bubnunoteka [IOK
23 MarHuTHIC ABACHHA 0 ! 15 https://m.edsoo.ru/7f4181ce
bubnmnoreka [JOK
24 VICKTPOMATHUTHA HH Y KIS 4 https://m.edS(])_E).ru/7f4lSlce
Hroro no pazaeny 37
Pe3epBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 145

ITPOT'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m HporpavMmbI Beero KOﬁHTpOJ‘ILHLle HpﬁaKTI/I‘ICCKHe 0Bpa3oBaATEIBHbIC
padoThI padoTbI pecypeh
Pa3nen 1. Mexannveckue siBJeHUS
11 MexaHn4YeCKO€e JIBUKEHUE U CITIOCOOBI 10 1 but6mmoreka [JOK
' €ro OIKCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
1.2 BsaumopercTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaemy 40
Pa3nen 2. Mexannveckue KoJieOaHUsI U BOJHbI
bubnunoteka [IOK
2.1 Mexamiieckue koneoanms ! 3 https://m.edsoo.ru/7f41a4a6
bubnmoteka LIOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 hitps://m.edso0.ru/7f41a4a6
Wroro no pazaeny 15
Paznen 3. DiieKTpOMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubmmoreka [IOK
' 3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIE SIBJICHHUS
4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmorexa HOK

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



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

but6mmoreka [JOK

4.2 JIuH3BI 1 ONTHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7fA1ada6
but6mmoreka [JOK
4.3 PaznoxeHnue 6eoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7fA1ada6
Hroro mo pazaeny 15
Pa3nea 5. KBantoBble siBJCHUSA
51 Hcnyckanue v norsomeHue cBera 4 1 but6mmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
52 (TpOHHE aTOMHOTO 51pa 0 L https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
>3 #nepibie peaxiii ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznea 6. [loBTOpuTe/IbHO-00001IAKO NI MOYJIb
[ToBTOpeHue n 0600IICHNE Bubmiorexa [[OK
6.1 cojiepkaHus Kypca Gusuku 3a 7-9 9 2 https://m.edsoo.ru/7fA1a4a6
KJIace — '
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME



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

IHOYPOYHOE INIVTAHUPOBAHHUE

7 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBO Yacos

Jlara
U3Yy4YeHMsI

KoHTtpoJbHbIe

Bcero
padoThI

IIpakTHyeckue miaH d¢ak

padoThI

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTeJibHbIE

pecypchbl

®du3uka — HayKa o PUPOJIE.

SIBneHust mpupoIbI

duznyeckue sIBICHUS

duznyeckue BETUUIMHBI U UX
HN3MCPCHUC

Ypoxk-ucciegoBanue
"N3mepenue TeMiieparypsl
MIPU TOMOILHU KUJKOCTHOTO
TEPMOMETpA U JaTYMKa
TeMIiepaTypst"”

Meroasl Hay4yHOTO
no3Hanus. Onucanue
(bu3HUeCKHX SBICHUM C
MMOMOIIBIO MOJETEN

bubmmoteka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-ucciegoBanue
"IIpoBepka runoTe3bl:
JAJIbHOCTH MOJIETA IIAPUKA,
MyIIEHHOTO TOPU30HTAJIBHO,
TeM OOJIbIIIe, YeM OOJIbIIIe
BbICOTA IMycKa"

Crpoenue BeliecTna.
OMBITHI, TOKa3bIBAIOIIHC
JHUCKPETHOE CTPOCHHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

8 JIBr>KeHue 4yacTull BelllecTBa bubmmorexa IIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-ucciegoBanue
9 «OMBITH IO HAOTIOICHUIO
TEIUIOBOT'O PaCUIUpPEHUS
Ta30B»
10 ArperaTHble COCTOSHUS
BEIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSTHHM BOJIBI. Bubnmorexa [OK
1 Obobmenne no paszeny https://m.edsoo.ru/ff0a0378
«ITepBoHavasIbHBIE CBEICHUS
0 CTPOCHHUH BEIICCTBA»
12 gizﬁilaolﬁl;e:ggiﬂBﬂmeHHe. bubnmmoreka LIOK
https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBUKEHUE
13 Cxopocts. Equnniisl bubmmoteka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHH bubnunoreka [IOK
JIBHOKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnunoreka [IOK
UHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 Egcfeiohcdgc)fbellﬁeggfelﬁa Tela bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
10 €ro TUIOTHOCTH
JlabopaTopHnas paboTa
17 «Onpenenenne NI0THOCTH
TBEPIOIO TEIA»
18 Pemenne 3agad mo reme bubnunoreka LIOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

"[I1oTHOCTH BemrecTna"

https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTHUKa
B3aumozencTus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlabopaTopHnas paboTa
«3yuenune 3aBUCUMOCTH
pactsbkenust (nedopmarnun)
MPYKUHBI OT MPUITOKEHHOM
CHJIBI»

21

[[AABnenue TsaroTenus. Cuia
TSDKECTHU

22

23

CBs3b MEXTY CHIJION TSKECTH
MU Maccoii Tena. Bec Tena.
Pemenue 3amau mo reme
"Cuna tsprectu"

Cwuita TSKeCTH Ha IpYTHUX
maHerax. duznueckue
XapaKTEPUCTUKH IIJIaHET

bubmmoreka [IOK
https://m.edsoo.ru/ff0al778

bubmnoreka LIOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cui.
JuHamometp

bubmmoteka [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

bubmmoteka [IOK
https://m.edsoo.ru/ff0al778

26

27

28

CroxeHnue AByX Cul,
HaIPABJIEHHBIX 110 OJTHOU
npsiMou. PaBHonencTByromas
cu

Pemnienne 3amau mo reme
"PaBHoaelcTBYIOMIAs cui'”

Cuna TpeHus u €€ BUBI.
TpeHnue B npupone u

bubnunoteka [IOK
https://m.edsoo.ru/ff0ala70

bubmoreka [IOK
https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

TCXHHUKC

29

JlabopaTopnas pabota
«M3y4yeHne 3aBUCUMOCTH
CHJTBI TPCHUST CKOJIBKEHUS OT
CWJIBI JIABJICHUS U XapaKTepa
COITPHKACAFOIIUXCSI
MTOBEPXHOCTEH»

but6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

31

Pemenue 3agau Ha
onpeaesieHue
PaBHOJACHCTBYIOLIEH CHIIBI
Pemenue 3agau 1o remam:
«Bec Tenay, «['paduueckoe
n3o0paxeHue cum, «CUibm,
«PaBHOJIEVCTBYIOIIIAsT CUII»

bubmnorexa IJOK
https://m.edsoo.ru/ff0alde0

32

KounTponsHas pabora o
TeMaM: «MexaHndecKoe
JIBHKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n300pakeHne
cuiy, «CUby

33

34

35

JNaBnenune. CriocoObr
YMEHBIIICHUS U YBEIIHUCHUS
JABJICHH

JlaBiieHue raza. 3aBUCUMOCTh
JIaBJICHHMS Ta3a OT 00bEMa,
TEMIIEPATYPbI

Ilepenaua naBnenus
TBEPABIMU TEIAMHU,
KUIKOCTAMMU U ra3amu.
3axoH [lackans

bubnunoteka [IOK
https://m.edsoo.ru/ff0a20a6

bubmmoreka [IOK
https://m.edsoo0.ru/ff0a2376

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

ﬂaBJ’IeHI/Ie B XKNJIKOCTH U

36 rase, BbI3BaHHOE JICHCTBUEM Eubmaorexa LOK
; a https://m.edsoo.ru/ff0a2718
CHUJIBI TSDKECTHU
7| Jaancnne 5 oo 1 BuGorexa LIOK
A https://m.edso00.ru/ff0a2826
rase. 3akoH [lackais»
bubmnoreka [IOK
38 Coobmatommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapasinyeckuil mpecc Bubmuorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmineBoi
JKUIKOCTHBIM HACOC
41 ATtMmocdepa 3emnu u bubnmnoreka LIOK
MIPUYUHBI €€ CYIICCTBOBAHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmMocdepHoe bubnmnoreka LIOK
JaBIICHHE https://m.edsoo.ru/ff0a2b5a
- ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
| oo smiocheon Buorra 10K
5 2 https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODSI
45 i?ifxfgg -I?II(—)IZPOJ/]IBIJ;‘GHI/IC Ha bubmmorexa [OK
PHOC 21 https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
Pemenune 3agay no teme "
46 "
ATMocdepHOe faBieHHe
JleiicTBUE KUAKOCTH U rasza BuGmiorexa LIOK
47 Ha MOTPYKEHHOE B HUX TEJIO.

ApxumenoBa cuia

https://m.edsoo0.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

48

JlabopaTopHnas paboTa
«Omnpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JIEVCTBYIOIIEHN HA TEJNO,
MOTPYKEHHOE B JKHJIKOCTH)

bubmnoreka LIOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnas paboTa 1o
teme «MccrenoBanue
3aBUCHUMOCTH Beca Teia B
BOZIE OT 00BbEMaA
MOTPYKCHHOM B KHUJIKOCTh
9JacTH TeJay

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Tei

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

JlabopaTopHas paboTa
"KoHcTpyupoBaHue
apeoMeTpa Uiu
KOHCTPYHUPOBAHHE JIOJIKH U
OIpeECIICHUE €€
rpy3000AbEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxomiaBanuey,
«JlaBneHue TBEpABIX TEII,
JKUJIKOCTEHN U ra30B»

bubmmoteka [IOK
https://m.edsoo.ru/ff0a3654

53

54
55

KonTponbsHas padora o
TeMe «JlaBieHne TBEpIbIX
TEJ, )KUJKOCTEH U Ta30B»

Mexanunueckas paboTa

MomtHocTb. Enuauniint

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubnunoreka LIOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

MOIIHOCTHU

https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM
MpY MOBEME MO JIeCTHHULIE"

57

58

59

60

61

62

[IpocThie MEXaHUBMBI.
Prruar. PaBHOBecue cuit Ha
pbryare

Pbruaru B TexHuke, ObITY U
npupoje. JlabopaTopHas
pabota «MccnenoBanue
YCIIOBHI PaBHOBECHS
phIyara»

Pewenue 3anau o reme
«Y CIIOBHSI paBHOBECUS
pbI4ara»

Kos¢pduuuent nonesnoro
IEUCTBUS MEXaHHU3Ma.
Jlaboparopnast paboTta
«3mepenne KIIJI
HAKJIOHHOM IIIOCKOCTH
Pemenue 3amau mo reme
"Pabora, momHOCTH, KIT/1"
MexaHn4ueckasi SHEPTus.
Kunernueckas u
MOTEHINAIbHAS YHEPT U

0.5

0.5

bubmnorexa IJOK
https://m.edsoo.ru/ff0a478e

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmmoteka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs
MEXaHUYeCKOW SHEPTUn

YPpOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAIBHOE
OINPEIIECIICHUE U3MEHEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KMHETHYECKON U
MOTEHIIMAIBLHON SHEPTUU
MIPU CKATBHIBAHUM TEJIa 1O
HaKJIOHHOM MIOCKOCTH"

65

KonTponsHas pabdora o
teMe «PaboTa 1 MOITHOCTb.
DHeprus»

66

67

Peseprubriit ypok. Pabota ¢
TEKCTAMHU 110 TEME
"Mexanudeckoe nByxeHue"

Pesepsuriit ypok. Pabora ¢
TEKCTaMH I10 TEME
"JlaBneHue TBEPABIX TEI,
KUJIKOCTEH U ra3oB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

bubmnorexa LIOK
https://m.edsoo.ru/ff0a4ffe

68

Pesepsublii ypok. Pabora ¢
TekcTtamu 1o reme "Padora.
MomiHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanyecTBo yacos Aara JJleKTPOHHBbIE LN (POBbIE
Ne U3YYeHH S
Tema ypoka o0pa3oBaTre/ibHbIC
n/n Kontpoabnbie IIpakTnueckue miaH ¢ax
Bcero pecypchl
padoThI padoThI
OCHOBHBIE TTOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKOMN 1 bubnuoteka [{OK
TEOPUHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U 1
MOJIEKYJT
Mogaenu TBEPAOTO, KUIKOTO
3 u reioo6pa3§§ro C,OCT(;HSIHHfI 1 bubmorexa HOK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHE CBOMCTB
TBEPIOTO, KUJIKOTO U
4 ra3zo00pa3HOro COCTOSTHUIH 1
BEILIECTBA HA OCHOBE
MOJI0KEHUW MOJIEKYJISIPHO-
KUHETHUYECKOU TEOpUHU
5 Kpucrannuyeckue u 1 bubnunoreka [IOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHnue u
6 KalWJUISIPHOCTD. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5530
IIoBEpXHOCTHOE HATSKEHUE
7 TermoBoe pacmupesue u 1 bubnnoreka [{OK
cKatue https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. C43b 1
TEMIEPATYPBI CO CKOPOCTHIO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TEIUIOBOTO JIBHKEHUS
YaCTHUII

BHyTpeHHsst sHeprus.

but6mmoreka [JOK

o Crioco0et MBMEHCHIT https://m.edsoo.ru/ff0a5c60
BHYTpPCHHEH SHEPTHH
10 Buas! Ternmonepenauu bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"[IpakTHaeckoe
11 HCIIOJIb30BaHUE TEIIOBBIX bubnmmoreka LIOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEPHUAJIOB B IIEIISIX
sHeprocoepexeHus "
12 KoanuecTBO TEmI0THI. bubmnorexa IJOK
VY 1enbHast TEIIOEMKOCTD https://m.edsoo0.ru/ff0a6976
13 | Garancs Temmootuen n buGmotexa LIOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopartopnas pabota
| e mocres Buorera LOK
. https://m.edsoo.ru/ff0a6a98
CMENINBAHUHU XOIOTHOM U
ropsiyeit BojibI"
Pacuer xonuuecTBa
TEIIOThI, HEOOXOUMOTO
15 JUIsl HarpeBaHus Tena u
BBIJICIIIEMOTO UM TIpH
OXJIAXKIEHU U
16 JlaGopaTtopnas pabota bubnuoteka [{OK

"OnpeneneHue yieabHOU

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BelecTna"

17

DHeprus TOIINBA. Y AebHas
TEIUIOTa CTOPAHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0a7b5a

18

19

IInaBneHne n OTBEpAECBAHKE
KPUCTAJUINYECKUX TeJl.

VY nenpHas TemioTa
IUTABJICHUS

JlaGopaTtopnas pabota
"Onpexaenenue yaeapHOU
TETUIOTHI TIJIaBJICHUS Jbaa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubmnorexa IJOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpazoBanue u
KoHjeHcanus. Mcnapenue

bubmnorexa IIOK
https://m.edsoo.ru/ff0a740c

21

22

23

Kunenune. Y nenpHas teniaora
napooOpa3oBaHHs U
KOHJCHCAIlNU. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT
aTMOC(EpHOTO JaBJICHUS

BrnaxxnocTs Bo3ayxa.
JlaGopartopnas pabota
"Onpenenenue
OTHOCHUTEJIbHOMN BIIAXKHOCTH
BO3ayXa"

Pemenue 3anayu Ha
ompeieNieHne BIaXKHOCTH
BO3/lyXa

bubmmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubnunoteka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIIUTIBL PAOOTEHI
TETUIOBBIX JIBUTATEICH.
[TapoBas TypOuHa.
JIBUraTens BHyTPEHHETO
CrOpaHus



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

25

26

KIIJ] TerioBoro aBurates.
TeruioBbIe IBUTATEIIN U
3alATa OKPYIKAIOIIEH Cpeabl
3aKOH COXpaHEHUS U
MPEBPAILICHUS SHEPTUH B
TEIUIOBBIX IpoIeccax

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

28

[ToaroroBka K KOHTPOJIBHOMN
pabote mo teme "TernaoBsie
aBienus. Mzmenenue
arperaTHbIX COCTOSTHUM
BelecTna"

KonTponbHas padora no
Teme ""TermnoBbIe SBICHUS.
H3MeHeHune arperaTHbIx
COCTOSIHUH BelliecTBa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmnorexa IIOK
https://m.edsoo.ru/ff0a86ae

29

30

DnexkTpuzanus Teiu. /[pa
poja IEKTPUUECKUX
3apsiioB
Ypok-uccieaoBaHue
"DnexkTpu3anus Tea
MHAYKIUENA U TTPU
CONPUKOCHOBEHUU"

31

32

BzaumoneiictBue
3apsiKEHHBIX TEJ. 3aKOH
Kynona

DNEKTPUUECKOE TOJIE.
HanpsixeHHOCTH
AIEKTPUYECKOTO ITOJIS.
[IpuHUHMn cynepno3unuu
AJIEKTPUYECKUX MOJIEN

bubnumoteka [IOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenu QJICKTPHUUCCKUX

33 3apsIIOB. DJIeMEHTaPHBIN
3apsaa. CtpoeHne aTtoma
[IpoBogHUKH U

34 JURJIEKTPUKH. 3aKOH bubnunoreka LIOK
COXPaHEHHS IJICKTPUUCCKOTO https://m.edsoo.ru/ff0a8ef6
3apsna
Pemenue 3aga4d Ha

. but6mmoreka [JOK

3 ;]f :ﬁ;iﬁii;;iﬁ;;z% https://m.edsoo.ru/ff0a90cc
DNEKTPUIECKUH TOK,

36 YCJIOBHS €T0 bubnuoreka [HJOK
CyIIeCTBOBaHUsA. MICTOUHUKH https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA

37 JleficTBHS DIIEKTPUYECKOTO bubnmnoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-ucciaenoBanue

38 " JleficTBHE 3JIEKTPUUECKOTO 1
MOJIsI HA IPOBOJAHUKHU U
JUDJIEKTPUKH"

DIEKTPUUECKUH TOK B

39 MeTaJIJI:aX, KHIKOCTSAX U EH6H_HOTCKa HOK
rasax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas enp 1 e€
COCTaBHBIE YaCTU
Cuia Toka. JlabopaTopHas

41 paborta "I/IsMepeIfHe I/Ip 0.5 BH6H_HOTeKa HOK
PEryTHPOBAHME CHbI TOKa" https://m.edsoo.ru/ff0a8bd6

42 DIIeKTPUUECKOE 05 bubnuoteka [{OK

HanpspkeHue. BoibTMmerp.

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

JlaGopaTtopnas pabota
"U3mepenue u
peryiMpoBaHue
HanpspKeHus "

43

ComnpoTuBneHue
NPOBOJTHUKA. Y IEIBHOE
COIIPOTHUBJICHHUE BEIIECTBA

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa738

44

45

JlaGopaTtopnas pabota
"3aBUCUMOCTD
AIEKTPUIECKOTO
COTIPOTHBIICHUS ITPOBOTHAKA
OT €ro JUIMHBI, TUIOIIAT!
MOTIEPEYHOTO CEUEHUS U
Matepuana"

3aBUCUMOCTD CUJIBI TOKA OT
HarpsbkeHns. 3akoH Oma
JUTSI y9acTKa IeTH

bubmnorexa IJOK
https://m.edsoo.ru/ff0aa738

bubmnorexa IIOK
https://m.edsoo.ru/ff0aad4a

46

JlaGopartopnas pabota
"UccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ,
UAYIIETO Yepe3 Pe3ucTop, OT
COINPOTHBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”

bubmmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenpHOE U
napajjieIbHOe COCTUHEHUS
MTPOBOTHHUKOB

48

JlabopaTopHast paboTa
"IIpoBepka npasuia
CJI0’)KE€HHUSI HANIPSDKEHUM ITPU
NOCJIEJOBATEIEHOM
COEJIMHEHUU ABYX

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

pe3ucTopoB"

Jlaboparopnas padota
"IIpoBepka npasuia s

but6mmoreka [JOK

49 CHIII TOKA HpH https://m.edsoo.ru/ffOaadle
napajuieTIbHOM COCIMHEHUHN
pe3ucTopoB"
Pemenue 3anay Ha
50 npuMeHeHue 3akoHa Oma bubnuoteka [{OK
JUISL a3 IMIHOTO COCTMHECHUS https://m.edsoo.ru/ff0aaf8a
TIPOBOHUKOB
SL mccpaccroro roxa. Jacon Bufimorera LK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-JIena
JlaGoparopnas padota
52 "Onpenenenue padboTh U bubnuoreka [HJOK
MOIITHOCTH 3JIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
Toka"
DJIEKTpUUYECKHUE LIETH U
53 noTpedouTenu bubnmnoreka [JOK
SIIEKTPUYUECKOM SHEPTUU B https://m.edsoo.ru/ff0ab660
obiTy. KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJBHOM
pabote o Teme
o | s g B 10K
N https://m.edsoo.ru/ff0abd2c
B3aMMO/ICHCTBUS.
[TocTosiHHBIM
SJIEKTPUYECKHUI TOK"
55 KonrtponpHnas pabota mno bu6motexa [IOK

TeMme "DIeKTpUIeCKre

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3apsbl. 3apsoKeHHBIE Tea U
WX B3aUMOJICHCTBHUS.
[TocTossHHBII
AIEKTPUYECKUI TOK"

56

ITocTosiHHBIC MAar"iuThbl, UX
B3aHMOﬂeﬁCTBHC

57

Ypok-ucciaenoBanue
"N3yuenue nosuei
IMOCTOSIHHBIX MarHuTOB"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

59

MarnuTtHoe noiJie.
MarauTHOE 1ojae 3eMIH U
ero 3HaueHHe IS )KU3HU Ha
3emiie

OneiT Opcrena. MarautHoe
II0JIE DJIEKTPUYECKOTO TOKA
MarautHoe noJie KaTyIiKy C
TOKOM

bubmmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmnorexa IIOK
https://m.edsoo.ru/ff0acld?2

60

61

[Ipumenenune
3JIEKTPOMArHuTOB B
texHuke. JlaboparopHas
pabota "U3yueHue nericTBus
MarHUTHOTO TOJISI Ha
IIPOBOJIHUK C TOKOM"

DNIEKTPOBUTATEIH
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
JJIEKTPOABUTATENIEH B
TEXHUUYECKHX yCTPOMCTBaxX U
Ha TPaHCIOpTE.
JlabopaTopHast paboTa
"KonctpyupoBanue u

0.5

bubmmoteka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

n3yuyeHue paboThl
aneKkTpoaBuraress"

62

63

64

OmnbiTel @apajies. 3aKoH
AIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

DeKTporeHepaTop.
CnocoObl noyuyeHus
DIIEKTPUYCCKON SHEPTHH.
DJIeKTPOCTAHIINH Ha
BO300HOBJISIEMBIX
HMCTOYHHKAX DHEPIHH

[ToaroroBka K KOHTPOJBHOMN
pabote 1Mo Teme
"DneKTpuiecKue u
MarHuTHBIE SABJICHUA"

65

66

KontponsHas pabora mmo
TeMe "DIeKTpUIeCcKue u
MAarHUTHEIE BJICHUA"

PesepBHrIii ypok. Pabora ¢
TEKCTAMU [0 TEME
"TennoBble ABIeHUA"

bubmmoreka [IOK
https://m.edsoo.ru/ff0acb14

bubmmoteka [IOK
https://m.edsoo.ru/ff0acche

67

68

PesepBHblii ypok. Paborta c
TEKCTaMU 0 TeME
"ITocTosiHHBII
AIEKTPUYECKHI TOK"

Pesepsusbiii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MaruuTtHbie ABJICHUSL"

OBUIEE KOJIMYECTBO HACOB
I10 TPOITPAMME

68

145

bubnunoteka [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO yacoB

KonTpoabHbIe

Bcero
padoThbI

Jara

H3YICHHUSA

IIpakTuyeckue mnjaan
padoThI

pax

DJleKTPOHHBbIE LN (POBbIE
oOpa3oBaTejibHbIE

pecypcsl

MexaHnueckoe IBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTENBHOCTH
MEXAHUYECKOTO IBUKECHUS

bubnuoreka [{JOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE
MPSIMOJIMHENHOE IBUKEHUE

bubmmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
MPSMOJIMHENHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAS
CKOpPOCTh

[IpssmonuueriHoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

bubmmoteka [IOK
https://m.edsoo.ru/ff0ad8d4

CKopoCTh MPSAMOIMHEHHOTO
PaBHOYCKOPEHHOTO
aBmwkenus. ['paduk ckopoctu

Jlaboparopnast paboTta
"OnpeneneHue yCKopeHus
TeJla IPU PAaBHOYCKOPECHHOM
JBYDKCHUH 110 HAKJIOHHON
MJIOCKOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CB00OOIHOE TTaJIEHUE TEI.
OmnpiTel [Nanunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE nBUXKEHUE TTO
okpyxHocTu. [lepuos u

bubmnoreka LIOK

d dacrora ObpateHy. https://m.edsoo.ru/ff0ael76
Jluneiinas u yriioBas
CKOPOCTH
10 LlenTpocTpeMuTEIHHOE
YCKOpPEHHUE
11 ITepBriit 3akoH HproToHA. bubnuoteka [IOK
BekTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HproToHa. bubnmnoreka [{OK
PaBHOACHCTBYOIIAs cHia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnmnoreka [{OK
CyTiepro3uims Cuil https://m.edsoo.ru/ff0ae982
14 npuencmme saonon Bummotexa LIOK
https://m.edsoo.ru/ffO0aeb6c
HproToHa
bubnunoreka [IOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme
«Cuna ynpyroctu»
17 Omereome meeroers Butmmorexa LIOK
https://m.edsoo.ru/ff0aee28
MPYKUHBDY
bubmmoteka [IOK
18 Cia TpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme but6mmoreka [IOK
«Cwuia TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTopnas paboTa
20 "Onplé e HEHH o P bubnuoteka [{OK

K03 HULEeHTa TPEHUS

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

CKOJIBLKEeHUS"

21

Pemenne 3agay no teme
"3akonsl HeroroHa. Cuna
ynpyroctu. Cuna tpenus"

but6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
Y ckopeHnue cBOOOAHOTO
naJICHUs

but6mmoreka [JOK
https://m.edsoo.ru/ff0af044

23

24

VYpok-koHpepeHus
"JIBUKEHUE TET BOKPYT
TPaBUTAIMOHHOTO IIEHTpa
(Conneunas cucrema).
I'anaxkTuku"

Pemenue 3amau mo reme
"Cuma TSKEeCTH U 3aKOH
BCEMHUPHOIO TATOTEHUA"

bubmnoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[TepBast kocmMuueckas
ckopocTh. HeBecoMocTh u
Neperpy3Ku

bubnunoteka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCuEe MaTepuanbHOU
TOYKH. AOGCOJIFOTHO TBEPIOE
tesio. PaBHoBecue TBEpIOTO
TeJIa C 3aKPETVIEHHON OChIO

BpalleHUs

bubmmoteka [IOK
https://m.edsoo.ru/ff0afe36

27

MowmeHnt cunsl. Llentp
TSKECTH

28

29

Pemenue 3agau mo reme
"MowmeHT cuisl. LleHTp
TsKecTH"

[ToaroroBka K KOHTPOJbHOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0b02b4

bubnunoreka LIOK



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

30

pabote 1Mo Teme
"MexaHudeckoe OBUKEHUE.
Bzaumogeiictsue Ten"

KontponpHas pabota mo
TeMme "MexaHnyecKkoe
NBHKeHne. BzauMoeictaue

TCJI

https://m.edsoo.ru/ff0b0408

bubmnoreka LIOK
https://m.edsoo.ru/ff0b06ec

31

32

Nmnynec Tena. Ummynbe
CWJIbL. 3aKOH COXPaHEHUS
UMITyJIbCca. YTIPYTOE U
HEYNPYToe B3auMOJACHCTBUE
Pemienue 3agau no reme
"3aKOH COXpaHEHHUS
uMnyJbca'"

bubmoreka [IOK
https://m.edsoo.ru/ff0b07fa

bubmnorexa IIOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koHpepeHus
"PeakTUBHOE NBUKECHUE B
MIPUPOJIE U TEXHUKE"

34

Mexannueckas pabota u
MOIIIHOCTh

bubnmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGota cuibl TSKECTH, CUITBI
YIPYTOCTH U CUJIbI TPEHUS

bubnunoteka LIOK
https://m.edsoo.ru/ff0b0db8

36

37
38

Jlaboparopnast paboTta
«Ompenenenne pabOThI CUITBI
TPEHHSI P PABHOMEPHOM
JIBUKEHUH TeJia TI0
TOPU30HTAIBHOMN
TTOBEPXHOCTH

CBs3b 2HEpruu 1 paboTHI.
[ToreHuManbHas SHEPTUs

Kunernueckas sHeprusi.

bubnunoreka LIOK



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Teopema 0 KHHETUYECKOU
SHEPTHUH

https://m.edsoo.ru/ff0b0c32

3akoH COXpaHCHUS SHCPI'UU B

39
MEXaHHUKE
10 | iysene e bumoterca LIOK
https://m.edsoo.ru/ff0b12fe
COXpaHEHUS YSHEPTHI
41 KonebarenpHOE IBUKEHUE U but6mmoreka [JOK
€ro XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
12 | Drymnenmee xoncbamms buGmorexa LIOK
’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaTeMaTI/I‘IueCKI/If/'I u
MPYKUHHBIA MasiTHUKH
Ypok-uccinenoBanue
44 «3aBHUCUMOCTbD MEpUOJIA bubnmoreka LIOK
KOJIEOAHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACChI TPy3a»
45 [IpeBpatienue s3Heprun npu
MEXaHUYECKUX KOJeOaHMsIX
Jlaboparopnast pabota
16 «Ornpenenenne 4acTOThl U bubnuoreka [{JOK
nepuoja Koueoanui https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA
JlabopaTopnas paboTa
B e e iy B LOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOI0 K HUTH, OT
Macchl Tpy3a»
48 MexaHn4ecKue BOJHBI. bubnuoteka [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

49

CBolicTBa MEXaHUYCCKUX
BOJIH. [IpogonibHBIE N
TIOTIEPEYHBIC BOJIHBI
Ypok-koHpepeHus
"MexaHUYeCKHUE BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyeckye BOJIHBI"

https://m.edsoo.ru/ff0b21fe

50

3Byk. PacnpocTpanenue u
OTpakKCHHE 3BYKa

51

52

53

Ypoxk-ucciegoBaHue
"HaOmro1eHre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa U BbICOTa
TOHA. AKYCTHYECKUI
pe30HaHC
VYpok-koHpepeHus

"V bpTpa3ByK U HH(]PaA3BYK B
MIPUPOJIE U TEXHUKE"

bubmnorexa IIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJIBHON
pabote 1mo Teme "3aKOHBI
coxpaHeHusd. MexaHnyeckne
KoieOaHus ¥ BOJHEI"

KonTponsHas padora o
TeMe "3aKOHbI COXpPaHECHUS.
Mexannueckue KoJeOaHus u
BOJIHBI"

bubnunoteka LIOK
https://m.edsoo.ru/ff0b25f0

56

DJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koHnpepenmus "[llkana
ANEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanme bubmmorexa OK
https://m.edsoo.ru/ffOb2fe6
ANIEKTPOMArHUTHBIX BOJIH JJIA
COTOBOM CBsI3H"
Ypok-uccienoBaHue
59 a?jz:;:;fr;i(;i:i BOJIH C bubmmorexa [IOK
https://m.edsoo.ru/ffOb2c6c
IMOMOIIIBI0 MOOMJIEHOTO
tenedona"
Pemenue 3anau Ha

60 ONpEICNIHHE YaCTOThL M
JUTMHBI 3JIEKTPOMArHUTHOMN
BOJIHBI

JEKTPOMarHuTHas pupoia
61 ?BeTa pCKOpOCTB CBGTE. o bubmmorexa [TOK
' N ' https://m.edsoo.ru/ff0b31d0
BoiiHOBBIE CBONCTBA CBETA
Uctounnku cBera.

62 [IpsimonuHelinoe bubnmnoreka [JOK
pacnpocTpaHeHue CBeTa. https://m.edsoo.ru/ff0b3658
3atrmenust ConHua u JIyHsl
3aKOH OTPa’KEHUSI CBETA.

63 3epkana. Pemenne 3amay Ha bubnuoreka [{JOK
MPUMEHEHHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTpPa)KE€HHUsI CBETA

64 [Ipenomiienne cBeta. 3aKOH bubnnoreka [{OK
MIPEJIOMJICHHSI CBETA https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHHEE Bu6muorexa [[OK

65 OTpakKEHHE CBETA.

Hcnonp30BaHue OJIHOTO

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPCHHCT'O OTPAXCHUS B
OIITHYCCKHUX CBCTOBOJax

66

67

JlabopaTopHnas paboTa
"UccnenoBauune 3aBUCUMOCTH
yrJia MpeIoMIICHUS
CBETOBOTIO JIy4a OT yria
MaJIeHUs Ha TPaHUIIe
"Bo3ayX-cTeKsi0""
VYpok-koHdepeHius

"M cnonp30BaHuE TTOJTHOTO
BHYTPEHHET'0 OTPaKCHUS:
CBETOBOJIEI,
OIITUKOBOJIOKOHHAS CBI3B"

68

JIna3el. OnTrdeckas cuia
JIMH3bI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue nzo0paxeHuil B
JIMH3axX

bubmmoreka [IOK
https://m.edsoo.ru/ffOb444a

70

Jlaboparopnast paboTta
"OnpeneneHue GOKyCHOTO
pacCTOSIHUS U ONITHYECKOU
CWJIBI cOOMparomiei TuH3b1"

bubmoreka [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepeHus
"OnTuueckue JUH30BEIE
mpuodops"

bubmmoteka [IOK
https://m.edsoo.ru/ff0cOa7e

72

I'na3 kak onruueckas
cucreMa. 3peHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0b4684

73

74

VYpok-koHpepeHus
"Iledexts! 3penns. Kak
COXPaHUTh 3peHue"

Pasznoxenue 0esoro ceera B

bubnunoreka LIOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

cnektp. OnbiTel HhtoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. /[ucniepcus cBera
JlabopaTopHas paboTa
"OnBITHI IO Pa3JI0KEHUIO
0eqoro cBeTa B CHEKTP U

https://m.edsoo.ru/ff0c0f4c

75 BOCIIPHUSATHIO IIBETA Brbmrorexa LIOK
https://m.edsoo.ru/ffOcOe2a
MPEAMETOB TIPH UX
HaOII0JICHUN Yepe3
1IBETOBBIC (PHIIHTPHI"
Ypok-npaktukym "BosiHOBBIE
76 CBOICTBaA CBeTa: IUCIIEPCHS,
uHTEpPEepeHus 1
mudpakius'”
27 Omnsitel Pezepdopna u bubnmnoreka [{OK
IUTaHETapHas MOJICITb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatsr bopa. Monenb
atoma bopa
Hcnyckanue v nora
79 CBCeTZtCaTOM(fM. K(;aH(;IffHHe bubmmorexa [TOK
o https://m.edsoo.ru/ffOcl144c
JIuHelyaTble CIEKTPHI
80 y}?:g;}g’;;:i‘ }:I\I/IGKTPOB bubdmaorexa LIOK
" https://m.edsoo.ru/ff0c1550
WCITyCKaHUs
81 PannoakTMBHOCTH U €€ BUJIbI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenne aTOMHOTO sipa. bubnuoteka [{OK
Hyxkonnast Mojenn https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIC but6mmoreka [IOK

npeBpaieHus. M3oTomnsl

https://m.edsoo.ru/ffOclal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

84

85

Pemrenue 3ama4a mo teme:
"PagnoakTUBHEIE
npesparnieHus"

[Tepuoa monypacmnama

but6mmoreka [JOK
https://m.edsoo.ru/ffOclb4a

86

Ypok-koHpepeHus
"PaamoakTUBHbBIC U3TyUYECHUS
B MIPUPOJIE€, MEJIUILINHE,
TEeXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakiuu. 3aKOHbI
COXpaHEHHUs 3aps0BOro U
MacCOBOI'0 YHCEI

bubmnorexa IIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

91

92

93

DHeprus CBsI3u aTOMHBIX
snep. CBsi3b MacChl U
SHEPTUU

Pewenue 3agau no teme
"SAnepHbie peakuuun'
Peakmuu cunTe3a u neneHus
saep. ICTOUHUKY SHEPTUn
CosHiia u 3BE311
VYpok-koHpepeHus
"SAnepHas sHEpreTUka.
JlelicTBUs palMOAKTUBHBIX
W3JIy4YCHUH Ha )KUBBIE
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM
pabote 1o Teme
"INEeKTpOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHHIE BOJHBI.
KBauroBrlie sBienusa"

KonTpomnpHas padora o

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubmoreka [IOK
https://m.edsoo.ru/ff0c1e88

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

Teme "DIEeKTPOMarHuTHOE
noJie. DJeKTPOMarHuTHbIC
BoJiHBL. KBaHTOBBIC sIBIICHUS"

[ToBTOpEeHUE, 00006IICHUE.
JlabopaTopHbie pabOTHI IO

bubmnoreka LIOK

%4 Kypcy "B3aumoneiictBre https://m.edsoo.ru/ff0c245a
Ten"

[ToBTOpEeHUE, 00006IICHNE.

95 Pemienue pacueTHbIX U bubnmnoreka [{OK
KayeCTBEHHBIX 3aay4 I10 TEME https://m.edsoo.ru/ff0c2572
"TennoBbie mporecChl”

[ToBTOpEHue, 06o01IEeHNE.
Pemenn YETHBIX U

96 KZ‘ICiTBZHijIfIXGSaHa“I o0 TeMe bubmorexa HOK

" https://m.edsoo.ru/ff0c2a22
KIIJI TenaoBsIX

nBurarencu'

[ToBTOpenue, o6o0IIEHNE.

97 Pemrenne pacueTHbIX u bubnunoreka LIOK
Ka4eCTBEHHBIX 337124 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anekTpoycTaHOBOK"

%8 Maboparopme padors mo uGanorexa LIOK

" " https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIE SIBIICHUS
[ToBTOpenue, o6o0IIEHNE.

99 Pabora ¢ Tekcramu 1mo Teme but6mmoreka [IOK
"3aKOHBI COXPAHEHHUS B https://m.edsoo.ru/ffOc2d6a
MeXaHuKe"

IToBTOpEeHue, 0000IICHHE.
100 Pa60TaF C TEKCTaMu IO TeMe bubmorexa IIOK

"Kosebauus v BOJTHBI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpEeHUE, 0000IICHUE.
101 PabGora ¢ Tekctamu o Teme
"CseToBbl€ ABIeHUA"

[ToBTOpEeHUE, 00006IICHUE.
Pabora ¢ TexkcTamu o Teme
"KBanToBas u siaepHas
¢buzuka"

102

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27



https://m.edsoo.ru/ff0c3044










