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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH W TpeOOBaHWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 0Opa3oBaTeNbHOM NpOrpamMmbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepanbHOi pabodel mporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

CopepxaHue mnporpaMMmbl IO (QU3MKE HampaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYaroIIMXCS M OPraHu3alMi0 HU3yYCHUS
Gu3MKK Ha NEATEeIbHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4HUTHIBAKOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanm3anuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUS, a TAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojaM o0ydeHus (1o Kjaccam), npejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YyYCHHS TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Tporpamma mo ¢Qusuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/1aHUU pabouell MporpaMMBl 110 y4eOHOMY MPEIMETY.

®duszuka SBIAETCA CHCTEMOOOPAa3yOIIUM ISl  €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MTPEIMETOB, TIOCKOIBKY (hHM3HUECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTrHMel, acTpoHOMHEH U (PU3UIECKON
reorpagueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHpa,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJaBHBIX 3334 (PU3MUECKOro oOpa3oBaHUs B CTPYKType OOILIEro
o0Opa3oBaHHUsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4JaronuXcs.

Nzydyenne ¢Qusukun Ha 0a30BOM ypOBHE TMpENIONiaraeT OBIAJCHUE
CJIEIYIOIIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYyUYHYIO
I'PaMOTHOCTb:

HAY4YHO OOBSACHATD SIBJICHUS;

OIICHHWBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHMS,
UHTEPIIPETUPOBATh JIaHHBIE M HCIIOJIb30BaTh HAy4YHBIE JIOKa3aTeNbCTBA MJIS
HOJTyY€HUs BBIBOJIOB.

[lenn wu3yuyeHuss (QU3MKU Ha YpPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHUs
onpeaenensl B Konuenuuu mnpenojaBaHus ydeOHoro npeamera «®dusuka» B
oOpa3oBaTenbHbIX oOpranm3anuax Poccuiickoit @enepanuu, peamnu3yOIIMX
OCHOBHBIE  00II€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K-4BH).

Henau nzyyenusi Gpusuku:
npuoOpeTeHNe MHTEpeca M CTPEMIICHUs OOy4aroluxcs K HAyYHOMY H3y4YEHUIO
IPUPOJIBI, PA3BUTHE WX MHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
pa3BUTHE TPEJACTABICHUNA O HAyYHOM METOJAE TMO3HAaHUS © (opMHpOBaHHE
MCCJIEIOBATENLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HM3yYEeHHsS OCHOB
CTpOeHHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE TPEJACTABICHUH O PO (PU3MKU JUISI PA3BUTUS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiei mpodeccrnoHaTbHOMI
JeSITENIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOJATOTOBKA K JaJbHEUIIEMY OOYYCHHIO B
HTOM HaIlpaBJICHUH.

JlocTmkeHre 3TUX ILesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00eCIIEYNBACTCS PEIICHUEM CIEIYIOIMNX 3a1aY:
npuoOpeTeHNEe 3HAHUM O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUTIOBBIX, JIEKTPUUYECKNUX, MATHUTHBIX U KBAHTOBBIX SBICHUSX;

OpUOOpEeTEHNE YMEHUIN OINUChIBaTh U OOBSACHATH (PU3UUYECKUE SIBICHHUS C
UCIIOJIb30BaHUEM TOJTYUYECHHBIX 3HAHUM;

OCBOEHHME METOJOB PEIICHUs MPOCTEHIIMX PACUETHBIX 3a7ad C MCIIOJIb30BAaHUEM
(U3HYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMEHH HAOIIONAaTh TPUPOJHBIC SBJICHUS U BBINOJIHATH OIIBITHI,
n1abopaTopHble pabOThl U SKCIEPUMEHTANIbHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTEIBbHBIX TPUOOPOB;

OocBOeHHE MPUEMOB pabOThl ¢ MHPOpMAIHEH (HU3NIECKOTO COACPKAHUS, BKIIIOUast
UH(POPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (DU3MKHM, aHAIU3 U KPUTUYECKOE
OlICHUBaHWE WH(OpPMAIUY;

3HaKOMCTBO cO cdepamMu MpodeccHoHANbHON AESITeTbHOCTH, CBA3aHHBIMU C
(U3HKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHUAX
(U3HYECKON HAayKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus orBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kjacce — 68 vacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yaca (3 yaca B HeZeto).

[Ipennaraemsiii B nmporpamMmmMe no ¢Gpu3Mke rnepedeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHJIATEIbHBIN XapaKTep, YUUTEIb JIeJaeT BHIOOp MPOBEICHUS
Jab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIUCcKa AKCIIEPUMEHTABLHBIX 3aJaHUi, TpearaéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. SBneHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBHIE.

®duznyeckue BenuuuHbL. M3Mmepenue @usnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHuil. MexayHapoHasi CUCTeMa €MHUIIL.

Kak ¢wusuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT MPUPOJY.
EcTecTBeHHO-HAyUHBId METOJ] TMO3HAHMS: HAOMIOJCHUE, TMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUMOTE3, OOBICHEHUE
HaOmoaaemMoro sBieHus. Onucanue Gu3NUecKuX SBJICHUN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHnueckue, TEMIOBbIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
dusnueckue MNpuOOpsl U MpolEaypa NPSIMBIX HM3MEPEHUN AaHAJIOTOBBIM U
U POBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OmnpeneneHune EHbI IeTCHUS IIKaJIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenne pacCTOSHUMN.

N3mepenune 00bEMa KUJIKOCTH U TBEPAOTO TEA.

OmnpeneneHue pa3MepoB MajbIX TE.

N3mepenne temmnepaTypbl MPU MOMOIIUA KHAKOCTHOTO TEPMOMETPA W AaTUUKA
TEMIIEPATYPHI.

[IpoBeneHue uccae0BaHus MO MPOBEPKE TMIIOTE3bl: JAJTbHOCThH MOJIETA IIApUKA,
MyIIEHHOT'0 TOPU30HTAILHO, TEM OOJIbIIE, YeM OOJIBIIIE BHICOTA ITyCKAa.

Pasznen 2. IlepBoHavyasibHbIe CBEeACHUSI 0 CTPOCHNH BelecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTRA.

JIBikeHnue dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe aBuxkeHue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: TPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTauM4eckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSAX U MX aTOMHO-MOJICKYJIAPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

Hab6mronerne OpoyHOBCKOTO TIBMKCHHSL.
Hab6mronenue nuddysun.



HaGntonenue sBieHuil, OOBSCHAIOMIMXCA NPUTSHDKEHUEM WM OTTAJKMBAHUEM
YaCTHII BEIIECTBA.

Jlabopamopnvie padbomul u onvimol.

Ornenka quaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHUEM (oTorpaduii).
OnpIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OMnbITHI IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pazpnen 3. /IBu:keHre U B3aMMOJEHCTBHE TeJl.

Mexanuueckoe JBHKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SIBnenne nHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KaK IPUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJMWYECTBOM MOJIEKYJ B €AUHUIIC
00BbEMa BellecTna.

Cuila KaKk XapakTepucThka B3auMozeicTBus Tesl. Cuila ynpyroctd M 3aKOH
['yka. MI3mMepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUJIA
TskecTd. CHila TSOKECTH Ha Ipyrux mranerax. Bec tena. HeecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX O OJHOW HpsiMOW. PaBHoxelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE NOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HaOmroieHre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenre cKopoCcTy MPSMOIMHEMHOTO ABUKEHUS.
HaGntonenue siBneHus nHepIuu.

HaGntonenue n3aMeHeHus: CKOpOCTH TP B3aUMOJICHCTBUU TE.
CpaBHEHHME MACC IO B3aUMOJACHCTBUIO TE.

CroxeHue ChJl, HaIllPaBJICHHBIX 110 OJTHOU MPSMOMU.

Jlabopamopnsie pabomel u onvimol.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapyKa B >KUJKOCTH, MOJIETU
IEKTPUIECKOTO aBTOMOOHIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKECHHS OpyCKa MM MapuKa 10 HAKIOHHOMN
MJIOCKOCTH.

OnpeneneHue mI0OTHOCTH TBEPAOTO TeNA.

OneITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (Iedopmaiuu) mpy>KUHbI
OT MPHWJIOKEHHON CHUJIBI.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tesa
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTENH U ra30B.

JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Traza OT o0BbEMa, TemmepaTyphl. llepemaua maBieHus



TBEPABIMHU TEJIAMH, KUIKOCTIMH M rasamu. 3akoH Ilackaia. IImeBmMaTmueckune
MAaIIMHBI. 3aBUCHUMOCTh JaBJICHHS >KHJIKOCTH OT TIyOuHBI. ['mapoctarmueckuit
napajgokc. Coobmraromuecs cocyapl. [ mapaBIudeckue MeXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHMS
BO3aymHOW o6osouku 3emau. Oneit Toppuuermu. M3mepenue armocgepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JaBIICHHUS OT BBHICOTHI HAJl yPOBHEM MODA.
[TpuGops! 17151 U3MEpeHns aTMOC(HEPHOTO TABICHHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPBHL.

[lepenaya gaBiaeHUs KUAKOCTHIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauyeckuu mpecc.

[TposiBnenue neicTBus aTMOC(HEPHOTo JaBICHHUSL.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUJIBI OT O00BEMA MOrPYXKEHHON YacTH Tena U
IJIOTHOCTH YKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUKOCTH.

VYcnoBue ImuiaBaHUs TEN: IUIABAHWE WM IOTPYKEHHE TEJ B 3aBUCHMOCTH OT
COOTHOIIECHUS IUNIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnvie padomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTrpYyKEHHOU B
KUJKOCTh YaCTH TEJA.

OnpeneneHue BBITAIKUBAIOLIEH CWIBI, NEHCTBYIOIIEH Ha TEJIO, NOTPYKEHHOE B
AKUIKOCT.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIONIEN CHJIBI, JEHUCTBYIOLIEH Ha TEIO B
XKUIKOCTH, OT MaccChl TeJa.

OneITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOIICH CHJIBL, ACHCTBYIOIICH
Ha TEJIO B XUAKOCTH, OT 00bEMA MOTpYKEHHOM B JKUIKOCTh YAaCTH TeJla U OT
IJIOTHOCTH YKHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKM U ONpelesieHue e€
Irpy30M0AbEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanunueckast padota. MOILIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mpaBuwio» MexaHuku. KIIJI mpocteix mexanuszMoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.



Mexanudeckass »dHeprud. KuHernueckas M IOTEHUMAJIbHAs DHEPIUS.
[IpeBpalieHre OTHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

IIpuMepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomul u onvimol.

Onpenenenue pabOThHl CHIBI TPEHUS NpPU PABHOMEPHOM JBW)KEHUM Te€ja IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccenenoBanue ycioBH paBHOBECHs pblyara.

N3mepenne K111 HaKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKOHA COXPAaHEHHSI MEXaHUYECKOW dHEPTUN.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKONM TEOPUM CTPOCHHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.

Monenu TBEPHOro, XUAKOTO M Tra3000pa3HOrO0 COCTOSHUI BeLIECTBa.
Kpucramnuueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ia3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJOKEHHW MOJIEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SBIICHUS. T€IUI0BOE PACIIMPEHNUE U CIKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHHUS
yactull. BuyTpenHssi sHeprus. CnocoObl M3MEHEHUsT BHYTPEHHEH SHepruu:
Teruronepeaaya " COBEPILEHHE paboTHL. Bunbl TEIJIONEPENAUHN:
TEIUIONIPOBOJHOCTD, KOHBEKIUS, U3TyUYCHHE.

KonnuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lnaBienuwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHS OT aTMoc(hepHOro
JTaBJICHMUSL.

BrnaxnHocTh BO3ayXA.

OHeprus TOILIMBA. Y eNbHAs TEIUIOTA CTOPaHusl.

[Tpuniuner padotel TemoBbix aurarened KIIJ[ temmoBoro nBurarens.
TeroBple ABUTaTENN U 3aIATA OKPYKAIOIIEN CPEIbIL.

3aKOH COXPAHEHMS U PEBPALECHUS YHEPTUH B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauyuu.

Ha6mroenne OpoyHOBCKOTO IBUKEHUSI.
Hab6mronenue nuddysun.
HabGnronenue siBjeHUil cMauMBaHUS U KallWJUISIPHBIX SIBJICHUI.



HaGntonenue TemnoBoro paciumpenus Ted.
W3meHeHne nmaBieHUs ra3a NpUd HU3MEHEHUM O0bEMa M HarpeBaHUU WIHU
OXJIAXKJICHUH.
[IpaBuiia U3MepeHUs TEMIIEPATYPBL.
Bupe! Temonepenaym.
OxJta)xeHue Npyu COBEPIICHUH padOTBhI.
HarpeBanue npu coBepiiieHUH pabOoThl BHEIIIHUMU CUJIAMHU.
CpaBHEHME TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaGntonenue xkumnenus.
HaGntonenue noctosiHCTBa TeMIepaTypbl IPH IJIABJICHUU.
Mopgenu TeIJIOBBIX IBUTATEIICH.
Jlabopamopnvie padomul u onvimol.
OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 0 BBIPALIMBAHUIO KPUCTAVIOB IOBAPEHHOM COJIM WJIK caxapa.
OnpIThl MO HAOJIOJACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, MKUIAKOCTEH U TBEPIBIX
TeJl.
OmnpeneneHue AaBieHUs BO3AyXa B Oa/UIOHE IINPULIA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIaXKICHUSI.
[IpoBepka ruIMOTE3bl JTUHEWHON 3aBUCHUMOCTH JJIMHBI CTOJOWKA >KUJIKOCTU B
TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.
HaOmnronenuie n3MeHeHus: BHYTPEHHEH SHEPruu Tejla B pe3yjibTaTe TeIulonepeiadn
¥ paOOThI BHEIIIHUX CHUIIL.
HccnenoBanue siBICHUS TEIUIOOOMEHA MpPU CMEIIMBAHUM XOJIOJHOM WM ropsuein
BOJIbI.
OnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOI'O BOJOH MpPH TEINIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIVUIMHAPOM.
Omnpenenenue ynelbHON TEMIOEMKOCTH BEILIECTBA.
HccenenoBanne npouecca UCHapeHusL.
Onpenenenne OTHOCUTENBHOMN BIAKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEMJIOTHI IIABICHUS JIbJA.

Pazges 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa SIEKTpUUECKUX 3apsiaoB. BzaumopeictBhe
3apsoKeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYMHBI 3aPSIJIOB U PACCTOSHUSI MEXKIY TEIIAMH).

OnekTpudeckoe mnone. Hanpsok€HHOCTh 3iekTpudeckoro mnoisist. [lpuHumn
CYTNEPIIO3UIINH YJICKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUAN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
WcTOYHUKH TOCTOSHHOrO TOKa. JIeHCTBHUS 3JIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJNEKTPUYECKOE  HANPSIKCHUE.
ConpoTuBIeHHE NMPOBOJHUKA. Y JEIBHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
I ydactka nenu. [lociienoBarennbHOE UM HapajuIeIbHOE  COSAUHEHMHE
IIPOBOJHUKOB.

PaGora um wMomHOCTh 3yekTpudyeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuUecKue Ieny U MOTPeOUTEeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMopeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarautHoe 1nojie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oje  3JIEKTpUYECKOro Toka. [IpumeHenume
3JIEKTPOMArHUTOB B TEXHUKE. J[€lCTBME MATHUTHOTO NOJISI HA TPOBOJHUK C TOKOM.
ONeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VCHOJap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 31€eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.

DIIEKTPOTEHEPATOP. Crioco0sl ITOJTyYEHHUS ANEKTPUUECKOU DHEPIUHu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aLMs TeJl.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TET.
Y CTpOUCTBO U AECUCTBUE JIEKTPOCKOMA.

DJIEKTpOCTaTUYECKask UHAYKIIHS.

3aKOH COXpPAHEHUSI ICKTPUUECKUX 3aPsJI0B.

[IpOBOTHUKH U AUDIEKTPUKH.

MoenupoBaHu€e CUIOBBIX JINHUW 3JIEKTPUYECKOTO MOJISL.

M cTOoUYHMKH ITOCTOSHHOT'O TOKA.

JIercTBUS 3JIEKTPUYECKOrO TOKA.

DJIEKTPUUECKHUM TOK B )KUKOCTH.

["a30BbIi1 pa3psa.

N3Mepenue CHIIbl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUIECKOTO HAMPSIAKEHUS BOJIBTMETPOM.

Peocrar u MarasuH conpoTHBIICHUM.

B3aumoelicTBrEe MOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3JICIICHUS MTOJTOCOB MarHuTa.



MopaennpoBaHue MarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarauTtHoe 1noJie ToKa. DJIEKTPOMArHuT.
JlelicTBME MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEINb IOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS JIEKTPOMArHUTHOW UHAYKITUU.
Omnerter ®apagnes.
3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BO3HUKHOBEHHUHL.
DIIEKTPOTr€HEPaTOp NOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.
OnbITh 1O HAOIOICHUIO JIEKTPU3ALUU TEJI MHIYKIIMEH U TPU COTPUKOCHOBEHUHU.
HccnenoBanue NeMCTBUS SIEKTPUUECKOTO MO HA TPOBOAHUKH U IUDJICKTPUKHU.
C6opka u mpoBepka padoThI SIEKTPUUECKOH 1IETTH TOCTOSTHHOTO TOKA.
N3mepeHnne u peryJmpoBaHue CUIIbI TOKA.
N3mepeHnne u peryiInpoBaHue HANIPSIKEHUS.
HccnenoBanre 3aBUCHMOCTH  CWJIBI  TOKA, MAYLIErO 4Yepe3 pe3ucrop, OT
COITPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTrO CONPOTHUBIICHUS
MIPOBOJHUKA OT €0 JIJIMHBI, IUIOMAU TONEPEYHOT0 CEYEHN U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSHKEHUN MPU MOCIEI0BATEIbHOM COCIUHEHUN
JBYX PE3UCTOPOB.
[IpoBepka nmpaBuia A CHIIBI TOKA NP MTapaJUIEIbHOM COETMHEHUN PE3UCTOPOB.
Omnpenenenne paboThl EKTPUUECKOr0 TOKA, UIYLIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTM  CUJIBI  TOKA, HIOYLIETO 4YEPE3 JaMIIOYKy, OT
HaIpsKEHUS HA HEW.
Omnpenenenue KII/[ narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS TIOCTOSIHHBIX MArHUTOB.
N3yueHre MarHUTHOTO MOJis MOCTOSHHBIX MArHUTOB TNMPU UX OOBEAUHECHUU U
pa3acIcHuN.
HccenenoBanne NeVCTBUS dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITEl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl B3aUMOJACHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIPaBJICHUS TOKA B KATYIIKE.
N3yueHnne necTBUS MarHUTHOTO TMOJISI HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3y4eHue padoThl AIEKTPOIBUTATEIS.
N3mepenune KIIJ 351ekTpoABUTaTENbHON YCTAHOBKH.
OMnbITEI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMU: UCCIEI0BAHUE

VU3MEHEHUN 3HAYCHUs U HANIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC



Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHue. MareprnanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPAMOIMHEWHOE
nBrkeHne. HepaBHoMepHOe NpsMOIuHENHOE nBMKeHUE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb T€Jia IIPU HEPABHOMEPHOM JIBH)KCHHH.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHOe nBikeHue. (CBoOOIHOE
nageHue. OnbITel [ anmnest.

PaBHOMepHOE ABWXEeHHE MO OKpyx)HOCTH. Ileprox m dacrora oOpareHwus.
JInnerHas v yriioBast CKOpoCcTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHUE.

[Iepseiit 3ak0H HproToHa. Bropou 3axkoH Herorona. Tperunii 3akoH Herotona.
[IpyHIMN CyNIEpIIO3UIMHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOIO
nageHus. Jlwxkenue ruiaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 nieperpys3Ku.

PaBHoBecue marepuanbHON TOukU. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPIOIO TeJIa ¢ 3aKPEIIEHHON OCBIO BpalieHusa. MoMeHT cuibl. LeHTp TskecTH.

Nmnynee Tena. M3meHenne mmmynbca. UMmynbe CHIIbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexannueckas paboTra W MOIIHOCTh. PaboTa cui TsSKeCTH, YyHIpyrocTw,
Tpenus. CBs3b dHEpruu u padotel. [loTeHnnanpHas YHEPTUs Teia, MOJHATOTO Hal
MOBEPXHOCTHIO 3eMiIu. [loTeHIMabHAast SHEPrus CxaTol npykuHbl. Kunernueckas
sHeprusa. TeopeMa 0O KMHETHYECKON SHEPIMH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
SHEPIuu.

Jemoncmpayuu.

HabmroeHne MexaHn4ecKoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHEHHE ITyTEH U TPACKTOPUI ABMXKEHUS OJHOIO M TOTO JK€ T€JIa OTHOCUTEIIBHO
Pa3HBIX TEJI OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

HabGmroneHne MexaHMUYECKHUX SIBJICHUH, NPOUCXOAAIIUX B CUCTEME OTCYETA
«Temexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHUs Tejla OT MacChl TeJla U ACHCTBYIOLIEH HAa HETO CHJIBI.
Habumronenune paBeHcTBa CUIl TPU B3aUMOJIEHCTBUN TEJL.

M3MeHeHune Beca Tea pu YCKOPEHHOM JBUKEHUU.

[lepenaya umIrynbca Mpy B3aUMOJAEHCTBUH TEN.



[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICHUCTBUU TEJL.

CoxpaHeHue UMITYJIbCa PU HEYNTPYTOM B3aUMO/ICVCTBHM.

CoxpaHeHue uMMIyJibca mpu abCOIIOTHO YIPYTrOM B3aUMOJICUCTBUMU.

HaGmtonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOHOM I1aJICHUU.

CoxpaHeHHME MEXAHWYECKOM OHHEPrMd TMpPHU JIBUKCHUU Tela IMOJ JCHCTBUEM
PY>KUHBI.

Jlabopamopnvle padbomuel u onvimol.

KoHcTpynpoBaHue TpakTa Jjisl pa3roHa U JalbHEHUIIEr0 PABHOMEPHOIO JIBHXKCHUS
IapuKa Win TEIEHKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUSI OpYyCKa MM JIBHXKEHHS [IApUKa IO
HAKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOPEHHs TeJla MPU PABHOYCKOPEHHOM ABMKEHUH IO HAKIIOHHOW
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIM TPH PaBHOYCKOPEHHOM JBIKCHHHM 0€3 HadaJbHOU
CKOPOCTH IIYTH OTHOCSTCA KakK pPsAX HEUYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAJIbHOI'O
JTaBJICHUS.

Omnpenenenne kodhGuUIEEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBMXKCHHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C MCHOJIb30BAaHUEM
HEMOJBM)XHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAaHECHUS SHEPTUH.

Paznen 9. Mexannueckue K0J1e0aHUS U BOJIHbI.

KonebarensHoe aBrmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJaa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
DHEPTUU MIPH KOJIeOATETHHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHHsle — koneOaHusi.  Pe3zoHaHc.
Mexannueckue BOJHBI. (CBOHCTBA MEXAaHWYECKUMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3Byka W BbicOTa ToHa. OTpaxeHue 3Byka. MHbpazByk u
yIbTPa3BYK.

Jemoncmpayuu.



HaGmronenue xonebanuii Te moj ASMCTBUEM CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue kosebanuii Tpy3a Ha HATH U Ha TIPYKUHE.

Habmroienue BBIHYKIEHHBIX KOJICOaHHU U pe30HaHCca.

PacnipocTpanenue npoaoabHBIX U OMIEPEYHBIX BOJIH (Ha MOJIEIIHN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomel u onvimol.

OmnpeneneHue 4acTOThI U MEpU0Jia KoJeOaHNi MaTeMaTUYECKOT0 MasTHUKA.
OmnpeneneHre 4acTOThl U NMEepUoaa KoJieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Teproa KoieOaHuii MOJBEMIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHWH TPY)KMHHOTO MAasTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEpHOJIa KOJIeOaHUM rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OMnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJa KOJICOAHHI MPY>XKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaCHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE U 3JICEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  ODJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBa
ANIEKTPOMArHuTHBIX BOJH. I[llkana »ieKTpOMarHuUTHBIX BOJH. Mcnois3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBeTa.

emoncmpayuu.

CBOMCTBA JIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CcBOMCTBa CBETA.

Jlabopamopnsie pabomel u onvimol.

N3yyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MIOMOIIBIO MOOWIIBHOTO Tele(POoHa.

Pa3znen 11. CBeroBble iBJICHUS.

JlyueBas MOJIEJIb CBeTa. HUctounnkn CBeTa. [IpssmonuHeitHOE
pacnpoctpaneHue cBeta. 3atMeHust Connna u Jlynel. Otpaxkenne ceta. [Lnockoe
3€pKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomyieHUs cBera. llomHoe BHYyTpeHHee
OTpakeHUEe cBeTa. lcronap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xonm sywedt B JnumH3e. Onrtuyeckas cucreMa (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['71a3 kak omnThyeckass cuUcTeMa. bIuM30pykocTh U
JANbHO30PKOCTb.



Paznoxxenne Oemoro cBera B cnekTp. Omnbitel HbtoToHa. CroxeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tomyuenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomienue cera.

OnTryecKkuii CBETOBO/I.

Xox mydeit B coOuparoniei JInHse.

XoJ 1y4er B pacCenBaroIIEeH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxxenue 6enoro cBeta B CIEKTp.

[Tosryuenue 6en0ro cBeTa NpU CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnvle padbomuel u onvimol.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT yTJla MaICHHUS.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanye 3aBUCUMOCTH YIUIA MPEJIOMIICHHSI CBETOBOTO JIy4a OT yTJila MaJeHuUs
Ha TPAHULIE «BO3LyX—CTEKIION.

[Tonmyuenune n300pakeHUi ¢ MOMOLIBI0 COOMPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMNBITHI IO Pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.

OmnbITHI 10 BOCHPUATHUIO LIBETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBbIE
(GUIBTPBHL

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnbiTel Pe3epdpopaa u manerapHas mozens aroma. Mogaens aroma bopa.
HcnyckaHne 1 NOTJIOIIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Asbda-, 6eTa- 1 ramma-usnydeHus. CTpoOeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro szapa. HWsoromsl.  PaagnoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIL
OHeprus CBs3M aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus snaep. ctounuku sneprun ConHIa U 3BE3.

Snepnas sHeprernka. JleMCTBHS paguOaKTUBHBIX HW3IYyYECHHU Ha YKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

CrieKTpbl U3Ty4Y€HHUs U MOTJIOLICHMUS.
CHeKTpbl pa3IMyYHbIX Fa30B.



CnekTp BoAopoa.
HaGmronenue TpexoB B kamepe Buibcona.
PaboTa cuéryrka HOHU3UPYIOIINX U3TYICHHH.
Peructpanus usznydeHus NpupoaHbIX MUHEPAJIOB U IMPOYKTOB.
Jlabopamopnsie pabomel u onvimol.
Hab6nrogeHune CIuIonHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyICHHS.
HccnenoBanre TPEKOB: M3MEPEHHE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0
dororpadusim).
H3mepenne paaroakTUBHOTO (OHa.

IHoBTOpPUTEIBLHO-00001HAK NN MOAYJIb.

[ToBTOpHUTETHEHO--0000IIAIOIITNI MOTYIIH TIPETHA3HAYCH JIJI CHCTEMAaTH3aIu!
u  0000mEeHWs TPEIMETHOTO  COACp)KaHWS ®  OMbITa  JICATCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAaKXKe IS TMTOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHYy 1Mo (usuke i 00ydaromuxcs,
BBIOPABIINX 3TOT YUCOHBIN MPEIMET.

[Tpu M3yd4eHUN TAaHHOTO MOJIYJIS PEaTU3yIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
NeSATEILHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUNBACTCS JOCTIIKEHNE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAYYHass TPaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJIOB HCCICIOBAHUS
SBICHUN TPHUPOJLI U TEXHUKH, OBJAJCHHE YMEHUSIMH OOBSACHITH (PU3HMYCCKHE
SBJIICHUSI, TIPUMEHSS TIOJyYCHHBIC 3HAHUWSA, pemaTh 3a7ayd, B TOM YHCIIC
KaueCTBEHHBIC U DKCIIEPUMEHTATIbHBIC.

[IpuHIMTIIHATBHO JEATEIIPHOCTHBIM XapakTep JaHHOTO pasjena peaau3yercs
32 cu€T TOro, 4To OOydYarolIdecs BBIMOJHIIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYIYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHSITH
dbu3nUecKue SBICHUS B OKPY>KAIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HU;

HCII0JIb30BaTh HAYYHbIC METOAbI UCCIAEIOBAHUS (PU3NUECKUX SBICHUN, B TOM
YUCIIE JJIS IPOBEPKH TUIIOTE3 U TIOTYICHUS TCOPETHICCKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamMOOJEe BaKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHIA, HaPUMeEP, TPAKTUIECKOTO UCIIOIB30BAHMSI PA3TMIHBIX NICTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

N3yuyenue ¢pu3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMPABICHO
Ha JIOCTIKEHHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbpTaTe n3yueHus puU3NKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
y oOyuaromerocsi 0yayT cOopMHUpOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) IATPHOTHYECKOr0 BOCIIUTAHUS:
— TPOSIBJICHUE WHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nYecKoil HayKu;
— IIEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;
2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:
— FOTOBHOCTHh K aKTUBHOMY YYacCTHIO B OOCYKIEHHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHXKEHUU
busuKy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YY€HOT0;
3) 3cTeTH4eCKOr0 BOCIIUTAHMS:
— BOCIIPUATHE OSCTETUYECKUX KadyecTB (U3MUECKOM HAyKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:
— OCO3HaHME IIEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPHI;
— pa3sBUTHE HAy4YHOW JIOOO3HATETBPHOCTH, HWHTEpPECa K HCCIEeI0BATEIbCKON
JEATEIIbHOCTH;
5) popmupoBaHus KyJAbTYPbI 310POBbS 1 IMOIHOHAJIBLHOI0 0JIATONIOTYYHSA:
— OCO3HaHHWE IICHHOCTH 0e30macHoro obOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TIpaBWJI 0O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C OHJIEKTPUUYECKUM U TEIUIOBHIM OOOpPYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
— ¢(hOpMHUPOBAHHOCTH HABbIKA PeQIICKCHH, MPU3HAHUE CBOETO TIPaBa HA OIIMOKY U
TaKOro K€ MpaBa y APyroro 4ejioBeKa;
6) Tpy10BOI0 BOCTIMTAHMSI:
— AaKTMBHOE YYacTHE€ B PEIICHUH MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
00pasoBaTenbHON OpraHu3allid, TOPoJa, Kpasi) TEXHOJOTHYCCKOW W COIMATBbHON
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPOodecCrii, CBI3aHHBIX C (PU3UKOMH;



7) 3K0JIOrH4eCKOro BOCIUTAHHS

— OpHEHTAlUS Ha IPUMEHEeHHE (PU3NUYECKUX 3HAHUMU JUIS PEIICHUS 3a/1a49 B 00J1aCTH
OKpY’)Kalolllel cpenpl, IUIAHUPOBAHHUS TIIOCTYIIKOB M OIICHKHM HX BO3MOMKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIICH CPEIbI;

— OCO3HaHHE TJI00AJTBHOTO XapakTepa HKOJOTHYECKHUX MpoOJeM M IyTeH HX
peIIcHUS;

8) ananTanuu K U3MEHSIIOIIUMCSH YCJIOBHUSIM CONUAIBLHOM M MPUPOIHOM cpebl:
— MOTPEOHOCTHh BO B3aWMOJICCTBUHY IIPH BBITIOJIHEHUU MCCIICAOBAHUN U IIPOCKTOB
(bU3HYeCKOM HAMMPABIECHHOCTH, OTKPHITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIICHWE YPOBHS CBOCM KOMIIETCHTHOCTH dYepe3 TMPAKTHICCKYIO
JIeSITeIIbHOCTB;

— MOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIe (POpMyIUpPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O QU3UIECCKUX OOBEKTAX U SBICHHIX;

— oco3HaHWEe NePUITMTOB COOCTBCHHBIX 3HAHMN W KOMIIETCHTHOCTEH B 00JIacTH
busuKy;

— IJTAHUPOBAHHUE CBOETO PA3BUTHS B IPHUOOPETCHUN HOBBIX (PM3MUCCKUX 3HAHUI;

— CTpeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U NMPHUPOJIBI, O0IIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3UUECKUX 3HAHMIA;

— OLEHKa CBOMX JCHUCTBUM C YYETOM BIMAHUSA Ha OKPYXAWOIIYIO Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBUI.

METANIPEJMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHss TporpaMMmbl M0 (U3MKE HAa ypPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOyyvaromierocs OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jloruueckue AeiicTBus:
BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC PU3HAKK 0OBEKTOB (SIBJICHUI);
yYCTaHABIIMBATh CYIIECTBEHHBIA TMpPHU3HAK KIACCU(PUKAIUK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,
BBISIBJISITH  3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTpuBaeMbIX (akTax,
JTAHHBIX W HAOJTIOJICHUAX, OTHOCAIIUXCS K (PH3UUICCKUM SIBIICHUSIM;
BBISBJISITh IPUIMHHO--CJICJICTBEHHBIC CBSI3U MTPH U3yUeHUN (DU3HUSCKUX SBICHHUMA U
IIPOIIECCOB, JIeNaTh BBIBOJBI C WCIOJIB30BAHUEM JEAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI3IX (PU3NICCKUX BEITUUHH;



CaMOCTOSITEJIbHO BBIOMpaTh CIOCO0 pelmeHus ydeOHoW (Qu3anueckol 3amadu
(cpaBHEHHE HECKOJBKMX BapUAHTOB PEIICHUS, BHIOOP HAMOOJEE MOIXOIAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble nccienoBaTe/bCKue AeiCTBUS:
HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJIUTH TIO CaMOCTOATEIBFHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIN
(bu3HYeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SBIICHHUS,
OIICHMBATh HA MPUMEHHMOCTh W JOCTOBEPHOCTh HH(OPMAIIHIO, MOITYYECHHYIO B
X0/J1€ UCCIICIOBAHMS WUJIU IKCIICPUMEHTA;
CaMOCTOSITeNIbHO (popMyupoBaTh 0O0OOIIEHHS W BBIBOJBI II0 pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIEe pa3BUTHE (PU3MUECKHX IPOIECCOB, a
TaK)K€ BBIIBUTATh TPEANOJIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pabora c undgopmanmueii:
MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI M 3alPOCHI MPH MTOUCKE W OTOOpE
uH(OPMAITUH WIIH JJAHHBIX ¢ yI€TOM IIPEII0KEHHON yaeOHOH (HU3HIeCKON 3a/1a4u;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh M  HHTEPIPETUPOBATH  HH(OpMAIHIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;
CaMOCTOSITEIILHO BBHIOMPATh ONTUMAIBHYIO (hOpMY IMpeCTaBICHUS HHOOPMALUK 1
WJUTIOCTPUPOBATH pPeIIacMbIe 3a]]a4l HECIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMU.

KoMMyHuUKaTHBHBIe YHHUBepPCAJIbHbIE YUeOHbIe 1elCTBHS:
B X0JIe OOCYXXJICHHSI Y4eOHOIro Marepualia, pe3yiabTaToB Ja0OpaTOpHBIX padoT U
IIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl M BBICKA3bIBATh
UJICH, HAICJIICHHBIE Ha PEIICHHWE 3aJaud W TOIepKaHue OJaroKeaaTeTbHOCTH
OOIIICHH;
CONOCTABJISATh CBOU CYXKJICHHUS C CYXICHUSAMH JPYyTMX YYaCTHUKOB JUajora,
0OHapyXHBaTh PA3JIMINE U CXOJCTBO TO3UITUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
nyOJUYHO TIPEACTABISITH PE3YIbTaThl  BBIITOJIHEHHOTO (DH3UYECKOTO  OIbITa
(9KCIIeprMEeHTa, UCCIIeI0BaHUs, IIPOCKTA);
MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM MW WHIWBHIyaJbHOU
paboThI TPH PEIICHUN KOHKPETHON (PU3NYECKON MPOOTEMBI;
MPUHUMATh IIEJIM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BBIBATH JIEHCTBHUS IO €€
JOCTHKEHUIO: paclpesiesaTh PpOJu, OOCYXJaTh IIPOIECChl W Pe3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJBKHUX JIFOICH;
BBITIOJTHATH CBOKO YacTh pabOThI, IOCTUTasl KAYECTBEHHOI'O pe3yJibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;



OIICHMBATh KAaueCTBO CBOEro0 BKJaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:
BBISIBIISATE TIPOOJIEMBI B JKM3HEHHBIX W YUYCOHBIX CHUTYAIUAX, TPEOYIOIMHX IS
perieHust GU3NUeCKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3IUYHBIX MMOJIX0JaX MPUHATHUS pelIeHUN (MHIUBUyaIbHOE,
MPUHSTUE PEIICHUS B TPYIINE, TPUHATUE PEIICHUN TPYIIIOi);
CaMOCTOSTEIIEHO COCTABJIATh AITOPUTM pPEIICHUsS (PU3MUECKON 3aa9d WM TIaHa
UCCIIEIOBAHUS C YUYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NpejiaracMble BApHUAHThI PEILICHHUI;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, S)MOLMOHAJIbHbIM HHTEJJIEKT:
JlaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;
OOBSACHATh TIPUYMHBI JTOCTHKEHUS (HEIOCTMDKCHHS) PE3yJIbTaTOB JCSATCIBHOCTH,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3UYECKOTO HCCIEIOBAaHUS WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIINXCS CUTYyaIlui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIIINX TPYAHOCTEMH;
OIIEHMBAaTh COOTBETCTBHE PE3yJibTaTa 1IN U YCIOBUSIM;
CTaBUTh ce€0s HA MECTO JIPYyroro 4YeJjoBeKa B XOJ€ Crlopa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYrOTro;
NpU3HABaTh CBOE TPABO HAa OMIMOKY TP pemieHWH (PU3WYECKUX 3amad Wik B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xonIy 00yueHus B 7 KJjacce peIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIIUXCS YMEHUM:
WCIIOJIb30BaTh MOHATHSA: (U3MYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHHIBI (U3UYECKUX BEIWYUH, aToOM,
MOJIEKYyJla, arperaTHble COCTOSIHUSI BEIIecTBa (TBEPAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBMKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIMHEHHOE),
TpaeKTOpHUs, paBHOJACHCTBYIOImIAs cuia, Achopmanus (yrnpyras, IulacTHdeckas),
HEBECOMOCTh, COOOIIAOIINECS COCY/IBI;
pasnuyaTth sBiIeHus (audQys3us, TEMIOBOE JBIKCHHWE YAaCTHI[ BEIICCTBA,
paBHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JBIDKEHUE, HHEPIIHS, B3aHMMOICHCTBHE
TeJl, paBHOBECHE TBEPJABIX TEJI C 3aKPEIVIEHHOHW OCBhIO BpAIllCHHS, Tepeaada



JABJICHUST TBEPABIMU TEJIAMH, XKUJIKOCTIMU U Ta3aMu, aTrMoc(epHOe NaBiICHHE,
IJIaBaHWE TeJl, NPEBpaIleHUs MEXaHUYECKOW DSHEPruu) IO OINUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
bu3nUecKoe SABICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHUX SIBICHUU B OKPY’KAIOIIEM
MHUpE, B TOM 4YHuCle (U3UYECCKUE SBIICHHUS B TPHUPOJC: MPUMEPHI JBMKCHHUS C
PA3IMYHBIMHA CKOPOCTSIMU B KHUBOM U HEXKUBOW MPUPOJIE, AEUCTBUE CUIIbI TPEHUS B
NPUPOJIC M TEXHUKE, BIMSHUE aTMOCHEpPHOTO JaBJICHUSA Ha >KUBOM OpPraHusM,
IJIaBaHUE PbIO, phIYArd B TEJE YEJOBEKa, MPHU TOM IEPEBOJIUTH MPAKTUUYECKYIO
3a/1ayy B y4eOHYIO, BBIICIATH CYIIIECTBEHHbIE CBOMCTBA (NPU3HAKK) (PU3HUECKHUX
SIBIICHMI;

ONUCHIBAaTh HW3YYEHHbIC CBOHCTBAa Tel U (DU3MYECKUE SIBJICHUSA, HCIOJIb3YS
dbuzmyeckre BenUUYMHBI (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOpPOCTb, CPEIHSASI CKOPOCTb, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TeEJa, CHUIA
TpeHus, JaBieHue (TBEPAOrO TeJa, MXUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexXaHWU4ecKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMeHT
MOJIE3HOTO JICUCTBUS MEXAHU3MOB, KUHETUYECKas U TIOTCHI[MAIbHASI DHEPTUSI), IPU
OTMHMCAHUU TPABWIBHO TPAKTOBATh (DPU3UYECKUN CMBICI HMCMOJIb3YEMbIX BEJIUYUH,
uxX OOO3HAUeHUA U EIUHUIBI (DU3UYECKUX BEIUYUH, HAXOJUTh (POPMYIIHI,
CBS3BIBAIOIIME TAHHYIO (DU3UYECKYIO BETUYUHY C JAPYTMMH BEJIIMYMHAMU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH;

XapaKTEPHU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBICHHUS W IPOIECCHI, MCIOIb3YS
npaBuiIa CIOXKEHHsI Cui (BIOJb OJHOM mpsimoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMmesa, MPaBUIO paBHOBecHsl pbiuara (0J0Ka), «30JI0TOE IMPABUIION
MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW DSHEPru™, MNpU OSTOM J1aBaTh
CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3alHChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKCHUE;

OOBACHATH (U3UUECKHUE SIBIICHUS, MPOIECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMll MPaKTUKO-OPUECHTUPOBAHHOTO  XapakTepa: BBIABIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOrMYECKUX I1aroB
c onopoi Ha 1—2 M3yueHHBIX CBOMCTBA GUBNUYECKUX SIBICHUMN, (PU3HUUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 JEHCTBUA, MCMOJIB3Ys 3aKOHBI U (DOpMYIIBI,
CBS3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJadd
3aMUCHIBATH KPATKOE YCIOBUE, MOACTABIATh (DU3NYECKUE BEJIMUYUHBI B POPMYJIBI U
MIPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIEC JaHHBIC, HEOOXOIUMBIE JJI PEUICHUS
3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NMUECKON BETUMYUHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUU (U3UUYECKUX
METOJIOB, B OINMCAHWUU HCCJIEAOBAHUS BBIJCIATH IMPOBEPSIEMOE MPEAIOI0KEHNE



(rumoTe3y), pa3iuyaTh U MUHTEPIPETUPOBATH MOJYUYCHHBIH PE3yibTaT, HAXOIUTh
OIIMOKH B XO/I€ OTIBITA, JIETaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOAEHWUI0 (U3WYECKUX SBICHUH WM (PU3MUECKHUX
CBOMCTB Tel: (OpMYJIHpPOBATh TMPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OO0OpYy/IOBaHMs, 3alKMChIBATh XOJ[ OIbITA U
GbopMyIMpPOBATH BHIBOIHI,

BBITIOJTHSITH MPSMBIC U3MEPEHUSI PACCTOSIHUS, BPDEMEHH, MacChl Teja, 00bEéMa, CUIIBI
U TeMIepaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX M HUGPOBBIX MPUOOPOB,
3aMUChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 3a/IaHHON a0COIOTHOM MOTPEITHOCTH
U3MEpPEHUN;

MIPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOU (PU3NYECKOM BEIMUYUHBI OT JIPYTOn
C HUCHOJb30BAHUEM TMPSAMBIX M3MEPEHUM (3aBUCHMOCTH TIyTH PAaBHOMEPHO
JBWKYIIETOCsl TE€JIa OT BPEMEHM ABMXKCHUS TEJa, CUJIbl TPEHUS CKOJIBXEHUSI OT
Beca Tesa, KayecTBa 00pabOoTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJTBI TPEHUS
OT IUIOIIAAX COIPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT YIJIMHEHUS NPYKHUHBI,
BBITAJIKUBAIONIEH CHJIBI OT 00bE&Ma MOTPYKEHHOW YacTH Tela W OT IUIOTHOCTHU
KHUJKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTH Telld, OT TIIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TIJIaBaHUs TEN, YCIOBHUI paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YUYEOHOTO HCCIIEIOBAHUSA, COOMPATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, Cleays MpeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH  (M3WYECKUX BEIMYMH B  BHUJC
MPEeIIOKCHHBIX TaOMMIT W TpaduKoB, JejaTh BBIBOALI IO pe3yjbTaTaM
VICCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOTO Tena, CHJIA TPEHUS CKOJIBKECHMS, NaBJICHUE BO31yXa,
BBITAJIKMBAOIIAS CWJIA, JEWCTBYIOIIAs HA IOTPYKEHHOE B JKHMAKOCTH TEJNO,
KOO (PUIIMEHT  MOJE3HOTO  JCHCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
NPEeAJIOKEHHOW ~ MHCTPYKIIMU: TPU  BBITIOJIHEHUM  M3MEpPEHUH  cobupathb
3KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATh 3HAUYEHUE UCKOMOM BEJIMUYUHBI;
coOirofaTh MpaBUia TEXHUKH O€30MacCHOCTH Tpu pabore ¢ JabopaTOpHBIM
obopymoBaHUEM;

yKa3bIBaTh MPHUHIIMIIBI JIEUCTBUSI NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMecs] CcOCynbl, OapoMeTp, phblyar,
ITOJIBM>KHEIN 1 HEIOABYDKHBIN OJIOK, HAKJIOHHAS IIOCKOCTE;

XapaKTEPU30BaTh TPHUHITUILI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHMS (B TOM YHUCIE: MOIIIMITHUKUA, YCTPOUCTBO
BOJIOIIPOBO/1A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMED, IMOPLIHEBOM HACOC,
apeoMeTp), UCTIOIb3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX SBICHHUN U HEOOXOIUMbIE
(u3HYeCcKue 3aKOHBI U 3aKOHOMEPHOCTH;



IPUBOJUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) NTPAKTUYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B TOBCEJHEBHOW >KW3HU ISl OOECIICUEHUs
Oe3omacHOCTH TIpU OOpalmleHuu ¢ TpuOOpaMyd M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUs 370pOBbS U COOJIIOIEHUS HOPM HKOJIOIMYECKOTO IOBEIACHUS B
OKPYKaroueu cpee;
OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(OpMaruu B MIHTepHETE B COOTBETCTBUH C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHMM H IyTEM
CpPaBHEHUSI PA3JIMYHBIX MCTOYHHKOB BBIACIATH MH(POPMALMIO, KOTOPAs SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJOCTOBEPHOI;
WCIOJIb30BaTh TPU  BBIMOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMaHUs, CIPABOUYHBIE MaTepHabl, PECYPChl CETU
WuTepHeT, Bianerb NpuéMaMu KOHCHEKTHPOBAaHUSA TEKCTa, MpeoOpa3zoBaHUs
uH(OPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
c03/1aBaTh COOCTBEHHBIE KpPaTKUE MUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
2-3 UCTOYHUKOB MHPOpMaIUH (HPU3HUECKOTO COAEPKAHUA, B TOM YHUCIIE TyOJIUIHO
JieNaTh KpaTKue COOOIIEHUS O pe3ybTaTaX MPOEKTOB MM YI€OHBIX UCCIICIOBAHHIM,
IIPU O3TOM TPAMOTHO MCIIONIB30BATh WM3YyYEHHBIM MOHATUMHBIN anmapar Kypca
($u3MKH, CONMPOBOKIATH BHICTYIJICHUE MPE3CHTALIUEH;
OpU  BBIMOJHEHWHM YYEOHBIX TMPOEKTOB M  KCCIENOBAHUN  pacmpeneisiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH, CIEIUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUM, aleKBaTHO OIICHUBATh COOCTBEHHBINM BKJIAaa B
JNEATEIbHOCTh  TIPYIIbL, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUUTHIBAsA MHEHUE OKPYKAOLIUX.

K koH1y oOyuenus B 8 kjacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHUIA:
WCIIOJB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILLECTBA, KPHUCTAUIMYECKUE U aMOp(QHBbIE
T€Jla, HACHIIICHHBIM M HEHACBIIMICHHBIN Map, BIAXHOCTh BO3[yXa, TEMIIEparypa,
BHYTPEHHSISI DHEPIUs, TEINIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsil,
AIEKTPUYECKOE T0JIE, TPOBOJAHUKHA U TUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECCKUN
TOK, MATHUTHOE T0JIE;
pa3nauyath SABJICHUS (TEIUIOBOE pACHIMpPEHHUE U CKaTHe, TEIUIoNepeiada, TEIIOBOe
paBHOBECHE, CMAauMBaHUE, KAlWUISIPHBIE SIBIICHHS, WCIApPEHHUE, KOHICHCALHS,
IUIaBJICHUE, KpUCTaM3anus  (OTBEpJAEBAaHUE), KHUIEHWE, Terlonepenaya
(TEeTIONpPOBOHOCTb, KOHBEKIIUS, U3ITy4YECHHE), AIEKTPU3ALUS Tel,
B3aMMOJICHCTBHUE 3aPAN0B, IEUCTBUA MIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICHICTBUE MAarHUTOB, JIEWCTBAE MAarHUTHOI'O II0JIS HA IPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsE MHAYKIMS) IO OINMCAHUIO WX XapaKTepPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHE;



pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXarollem
MUpE, B TOM YUCJIE€ PU3NYECKHE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIE ABJICHHS B MPUPOJE, KPUCTALIBI B MpuUpoae, uznydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHMUE POCHI, TYMaHa, UHEs, CHera,
JIIEKTPUYECKUE SBJICHHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MnoJje 3eMiu, Apeid MoIarocoB, poib MArHUTHOIO MOJIS JJIs KU3HU Ha
3emile, MOJSIPHOE CHUSHHME, MPU STOM MEPEBOAUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACIIATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKN) (PU3NIECKUX SBICHUM;
ONKCHIBATh HU3YYEHHbIE CBOMCTBA Te€l U (U3UUECKHUE SBIICHUS, HCIOJIbB3YS
(u3nyecKkre BeIUYUHBI (TEMIEpaTypa, BHYTPEHHS SHEPIHsl, KOJIMYECTBO TEILJIOTHI,
yAENbHAsA TEIIOEMKOCTh BEILECTBA, YAEIbHAsA TEIUIOTA IUIABJICHUS, YAEIbHAA
TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIJIOTa CrOPaHus TOIUIMBA, KOdPPUIIUECHT
MOJIE3HOTO JIEMCTBUSl TEIJIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/yXa,
IEKTPUYECKUHN 3apsl, CWJIAa TOKA, JIEKTPUYECKOE HANPSKEHHE, CONPOTHUBIICHUE
IPOBOJHMKA, YJEJIbHOE CONPOTHUBIEHHWE BEIIECTBA, padoTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKA), PYU ONMUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTIONB3YEMBIX BEIUYMH, OOO3HAUEHUS U €AWHUIBI (U3UYECKUX BEJIHYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO0 (PU3NYECKYIO BEJIMYHUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA T, (PU3UUYECKUE SIBICHUSI M IPOLIECCHI, MCIOJB3YS
OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA,
OPUHIUI CYHEPIIO3UIMU ToJIed (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa i ydacTka 1end, 3akoH /[xoyns—JIeHna, 3aKoH COXpaHEeHUs
SHEPrUH, IPU STOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aMUCHIBATH €r0O
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYaLU IIPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISATD
IPUYUHHO-CJIE/ICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILAroB
c omopoid Ha 1-2 H3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUN, (PU3UUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacu€THble 3aAadd B 2—3 JEHCTBUS, UCIOIB3YS 3aKOHBI U (HOPMYIIBI,
CBsA3bIBAIOIIME (PU3NUYECKHE BEIMYMHBI: Ha OCHOBE aHajlM3a YCJIOBUS 3aJaydd
3alUCBIBATh KPAaTKOE YCIOBHUE, BBIABISITH HENOCTATOK JAHHBIX JUIS PEIIEHUs
3a/laud, BBIOMpATh 3aKOHBI W (GOPMYJBI, HEOOXOAUMBIC IA €€ pelieHus,
MPOBOJNUTH PACUETHl U CPABHHUBATH MOyUYEHHOE 3HaUYCHUE (DU3MUECKON BEINYMHBI
C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MPHU MOMOLIM (PU3HYECKUX
METOJIOB, HCHOJb3ysl OINHMCAHWE HCCIENOBAaHUS, BBIACIATH IPOBEPSEMOE



IPEIOJI0KEHNE, OLICHUBATh MPABUIBLHOCTh MOPSJIKA MPOBEACHUS HCCIEI0BaHuU,
JIeNaTh BBIBOIBL;

IPOBOJNUTH OMBITHI N0 HAOMIOACHUIO (U3MYECKUX SBICHUM WM (PU3UUIECKHUX
CBOMCTB Ten (KamWJUISIpHbIC SIBJICHUS, 3aBUCMMOCTH JIaBJICHHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH MpOIeccCa OCThIBAaHUS W HarpeBaHUs IIpU
U3TYyYEeHUH OT I[BeTa H3NIydYaromiel (TMOraomaroieii) MOBEpXHOCTH, CKOPOCTh
UCTIApEHUsT BOJBI OT TEMIIEpaTyphl >KUAKOCTH W IUIOMAAN €€ IMOBEPXHOCTH,
ANEKTPU3ALNS TNl M B3aUMOJCHCTBUE AIEKTPUUECKUX 3apsA0B, B3aUMOJCHCTBHE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIN3allyusl MArHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSSHHOTO TOKa): (JOPMYyJIHpPOBATH MPOBEPSEMbIE
IPEINONIOKEeH!s, CcOOUpaTh YCTAHOBKY U3 TMPEAIOKEHHOTO 000pyHIOBaHUS,
OTHCHIBATh XOJI OTBITA B (POPMYITHPOBATH BHIBOJIBL;

BBIMOJIHATh TPSAMBIE H3MEPEHUs TEMIEPaTypbl, OTHOCUTEIBHON BIIAKHOCTU
BO3/lyXa, CHUJIbl TOKA, HANPSKEHHUsSI C HUCIIOJIb30BAHMEM aHAJIOrOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UUECKUX BEITUYMH, CPaBHUBATH PE3YJbTAThl M3MEPEHUH C Y4ETOM
3aJTaHHOM a0COTIOTHOM MOTPEITHOCTH;

IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIMYUHBI OT JIPYron
C HCIOJNBb30BAaHUEM MPSAMBIX HM3MEPEHUH  (3aBUCUMOCTb  CONPOTHBIICHUS
OPOBOJHMKA OT €ro JJUHBI, IUIOMIAJM IIONEPEYHOI0 CEYEHUS U YJEIbHOIO
COTIPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYIIErO Yepe3 MPOBOTHUK,
OT HampsHKEHUs] Ha TMPOBOJHHUKE, WCCICJOBAHHE TOCIEIOBATEIBHOTO U
NapajuleIbHOTO  COEIMHEHUN TPOBOJHUKOB): IUIAHUPOBAaTh  MCCIEIOBAHUE,
coOupaTh yCTaHOBKY M BBINOJIHATH U3MEPEHUS, CIEeAys MPEUIOKEHHOMY IIaHy,
¢buKcHpoBaTh PE3yIbTATHI MOTYYCHHON 3aBUCHMOCTH B BUIEC TaOIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

OPOBOJAUTH  KOCBEHHBIE  HM3MEpPEHMs]  (PU3WYECKUMX  BEJIWYUH  (yAesibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE IPOBOAHMKA, paboTa U MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUSI, COOMPATh IKCIEPUMEHTATBHYIO
YCTaHOBKY, CJeaysl TMPEeAOKEHHON WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coOiroAaTh MpaBUia TEXHUKH O€30MAaCHOCTH IpU padore ¢ J1abopaTOpHBIM
000py/TI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHS W3YYCHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPO HAa WX OMUCAHUS (B TOM YHCJIE: CHCTEMa OTOIUJICHHS IOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIepMETpP, BOJIBTMETP, CUETUUK AIIEKTPUUECKOU
SHEPrUH, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI, HArpPEeBATEIbHBIE AIIEKTPONPUOOPHI
(mpuMepBbI), NEKTPUUECKUE MTPETOXPAHUTEINH, FIEKTPOMArHuT, 3JI€KTPOABUTATEb



IOCTOSIHHOTO TOKAa), MCIIOJIb3Ys 3HAaHUS O CBOWCTBax (DM3MUYECKUX SBJICHUH U
HEoO0X0ouMbIe (U3MUECKHE 3aKOHOMEPHOCTH;
pacrto3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U M3MEPUTENbHBIE MPUOOPHI 110
CXeMaM U CXEMaTHUYHbIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETpP, TUIPOMETpP, JBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKHX LIENell ¢ MOCIeA0BaTebHBIM H
napajuIeTbHBIM COCIWHEHHUEM JJIEMEHTOB, pa3iudas yCIOBHbIE OO0O3HAYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIIEH;
OPUBOJUTH MPUMEPHl (HAXOAUTh HH(GOPMALMIO O MPUMEPAx) IPAKTHUECKOIO
UCIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW KM3HU ISl OOeCredeHus
Oe3omacHOCTH TIpU OOpalmieHuu ¢ TpuOOpaMyd M TEXHHYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pPOBbS W COONIONEHUS HOPM DKOJOTMYECKOTO TOBEACHHS B
OKPYXaroLEen Cpese;
OCYIIECTBIIATh MOUCK HMH(pOpManuu (U3NUECKOro coaepkaHusi B MHTepHeTe, Ha
OCHOBE HMMEIOUIMXCS 3HAHUU U IYTEM CPABHEHUS JOIOIHUTENIBHBIX HCTOYHUKOB
BBIACIIATh MH(OPMAIMIO, KOTOpasl SBJIAETCS MPOTUBOPEYMBOM MM MOXET OBITH
HEJIOCTOBEPHOM;
UCIOJb30BaTh IMPU BBINOJHEHUMM Y4YEOHBIX 3aJaHUA HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (pU3MUECKOro conepkKaHus, CIPaBOYHBIE MaTepUajbl, PECYpChl CETU
WuTepHer, BnageTh Npu€MaMHU KOHCIEKTUPOBAHMUSA TEKCTa, IpeoOpa3oBaHus
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS, 00001mas
UHPOPMALIMIO U3 HECKOJIbKUMX HCTOYHUKOB (DU3MUECKOrO COJEp)KaHus, B TOM
yucie MyOJuYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM HUCCIIEI0BATENbCKON
JIEATENbHOCTH, TPU 3TOM TPAMOTHO HCHOJB30BaTh HW3YUYCHHBIN TMOHSATUWHBIN
anmnapar Kypca (QU3MKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3CHTALINEH;
IPU BBIIIOJIHEHUU YY€OHBIX IPOEKTOB M HCCIEIOBAaHUM (PU3NYECKUX MPOIIECCOB
pacnpenenarb O0S3aHHOCTH B TpyNNE€ B COOTBETCTBUU C IOCTABJICHHBIMU
3aJlayaMu, CJIEJUTh 3a BBINOJIHEHHEM IUJIaHA JICMCTBUH M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA/ B JACSITEIbHOCTH TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHE, MPOSBISAA  TOTOBHOCTh  pa3pellaTh
KOH(DITUKTBHI.

K koH1y o0yueHus B 9 Kkjacce npeJMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:
UCIOJIb30BaTh TOHATHS: CHUCTEMa OTCYETA, MaTepuajibHas TOYKa, TPACKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs,  jAepopmanus  (ympyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXAaHUYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(Pa3ByK U



yJIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JATBHO30PKOCTb, CIIEKTPHI UCIYCKaHMS M MOTJIOLICHUS, anbda-,
Oera- ¥ raMMa-u3JIy4CHUS, U30TOIIbI, SIepHAasi SHEPTreTHKA;

pa3nnyath sIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEIHOE JBHXKEHHE, CBOOOJHOE NaJCHHUE TeET,
paBHOMEpPHOE IBM)KCHHE IO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTUBHOE
JBIKCHUE, KoJeOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIEC KOJICOaHUs),
pE30HaHC, BOJHOBOE  JBWKEHHE, OTPAKEHHWE  3BYKa, MPSIMOJMHEUHOE
pacnpocTpaHEHUE, OTPaKEHUE U IMPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXCHHE CBETA, PA3JI0KEHHUE OEJIOro CBETa B CHEKTP U CIOKEHUE CHEKTPATIBbHBIX
I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAs pPaJAMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOrO CIEeKTpa M3IYYCHHS) MO0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OITIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3UUECcKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE HM3YyYEHHBIX (PU3NYECKUX SBJICHUI B OKpYyXarollem
mupe (B TOM uucie (pU3MYecKHe SBJICHUS B MPHUPOJAE: MPWIMBBI U OTJIMBHI,
newkeHne 1iuaHeT CONHEYHOW CHCTeMBl, pPEAaKTHBHOE JBMIKCHHE JKHUBBIX
OpPraHW3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BE€Ta TeJl, ONTUUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHUYECKOE
JEHCTBUE BUAMUMOIO, YIbTPapUOJIETOBOIO M PEHTIEHOBCKOTO M3IY4YEHHH,
€CTECTBEHHBIN paguOaKTUBHBIA (OH, KOCMHUYECKUE Jy4yH, paJUOaKTUBHOE
U3Ty4YeHUE TPHUPOAHBIX MHUHEPAJOB, JCHCTBHE pPaJMOAKTUBHBIX H3IyYCHHH Ha
OpraHM3M YeJOBEKa), MPU 3TOM MEPEBOANTH MPAKTHYECKYIO 3ajady B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

ONKCHIBATh HU3YYEHHbIE CBOMCTBA Te€l U (U3MUECKHUE SBIICHUS, HCIOJIbB3YS
¢usznyeckne BENMWYMHBI (CPEAHSSI W MTHOBEHHass CKOPOCTh Tela TMpHU
HEPaBHOMEPHOM JBW)XCHHUHU, YCKOPEHHUE, MEPEMEIICHNE, MyTh, YTI0Bas CKOPOCTb,
CWJIa TPEHUs, Cujia YNpyrocTH, CUia TSKECTH, YCKOPEHUE CBOOOIHOIO Ma/eHus,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHueckas paboTa W MOIIHOCTb,
NOTEHIMANbHASI JHEPrus Tejia, TMOMHATOTO HaJ MOBEPXHOCTHIO  3EMIIH,
MOTEHIMANbHAST SHEPrusi C)KATOH TMPYKWHBI, KHHETUYECKAs JHEPIHsi, IOJIHAs
MEXaHWYEeCKasl YHEPIHsi, IEPUOJ] U YacToTa KoJeOaHuid, JITMHA BOJIHBI, TPOMKOCTD
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS Cpeibl), IpU
ONMCAaHUU NPABWIBHO TPAKTOBaThb (PU3MYECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMUH,
0003HAYEHUS W €IWHUIB (QU3MYECKUX BEJIWYUH, HAXOOUTh (HOpMyIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHHY C APYTHMMH BEIHMUYWHAMH, CTPOUTH
rpaduKi U3y4EHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3UUECKUE SIBICHUSI U IPOLIECCHI, HUCIOIB3YS
3aKOH COXpaHEHWs] SHEPIUM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHLIMUII
CYNEpHO3UINKA CHJI, TMPHHIMI OTHOcuTeldbHOCTH ['amumnes, 3akonsl HproToHa,



3aKOH COXPaHEHUSI UMITYJIbCA, 3aKOHBI OTPAYKEHHS U MPEJIIOMJICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 WU MAcCOBOIO YUCEN IMPHU SIACPHBIX PEaKUUAX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aIlMCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHUE;

OOBACHATh (PU3NUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa: BBISABIATh IMPUUYUHHO--
CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKUX IIaroB C OMOPOU
Ha 2-3 W3YYCHHBIX CBOMCTBa (DM3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarh pacu€THble 3ajauyd (OMUpAIONIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKUE BETUYMHBL: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOLINE
Wi W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI W (DOPMYJIBI, HEOOXOIUMBIC IS
pelIeHus, MPOBOAUTH PACUYEThl W OLEHUBATH PEATUCTUYHOCTH IOJTYYEHHOTO
3Ha4YeHUs PU3NYECKON BEITUUHHBL;

pacrmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3NIECKUX
METO/IOB, HCHOJb3ysl ONHCAHWE UCCIENOBAaHUS, BBIACIATH IPOBEPSEMOE
MPEANOJIOAKEHNUE, OLICHUBATH MPABWIIBHOCTh MOPSAKA MPOBEACHUS UCCIEA0BAHUA,
JIeNaTh BBIBOJIbI, HHTEPIPETHUPOBATH PE3YJIbTATH HAOIIOACHHUM U OMBITOB;
MPOBOJIUTH ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNW WM (PU3MUYECKHUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HproTOHa, 3aKOHAa COXpAHEHHs YHEPIUHU,
3aBHCUMOCTh TepHoja KojeOaHWN MPY>KUHHOTO MasTHUKAa OT MacChl Tpys3a U
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT aMIUIMTYJbl MaJblX KOJICOaHUIH,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHE OeJIoro cBeTa B CIIEKTP,
U3y4EeHHE CBOMCTB M300pa)KeHHsI B TJIOCKOM 3€pKajie M CBOMCTB H300paskeHUs
npeaMera B coOwWparomeld JuH3e, HAONMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB H3JIyUYEHHUS): CaMOCTOSTENbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa 000pyI0BaHMs, ONTUCHIBAThH X0/ OMBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

MIPOBOJUTDH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX M3MEPEHUH, ONpPEesisi CpeaHee
3HAaYCHHE M3MEpsAeMOil Benu4IMHbI ((POKyCHOE pacCTOsTHHUE COOMpAroIIeil JTMH3BI),
000CHOBBIBAThH BBIOODP criocoOa u3MepeHus (M3MepUTEIHLHOTO Mpudopa);
OPOBOAUTH  HCCIEJOBAHME  3aBUCUMOCTEM  (U3MUECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUI (3aBUCHUMOCTh IYyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JABW)KCHHHM 0€3 HadallbHOM CKOpPOCTH, MepHoja KoJieOaHMit
MaTeMaTUYECKOro MasATHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETA
OT yrja TaJeHUusT M YyIJia TMpeJoMJIEHUs OT yrja NajJeHus): ITUIAaHHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOATEIBLHO COOMPATh YCTAaHOBKY, (PMKCUPOBAaTh PE3YyJIbTaThl



NOJyYEHHOW 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOIULl U TpaduKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEOBAHUS;

MPOBOJANTH KOCBEHHBIC M3MEPEHUs (U3NYECKUX BEIMYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHUE Tejla MpPU PaBHOYCKOPEHHOM JBUXEHUH, YCKOPEHHE CBOOOJHOTO
NajeHus, KECTKOCTb  MPYXKUHBL, KOAP(OUUUMEHT TPEHUS  CKOJIbKEHUS,
MeXaHh4yeckas paboTa ¥ MOIIHOCTh, 4YacToTa W TMEpPHOJ  KoJeOaHuid
MaTEeMaTHYECKOTO W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas cuia coOuparomen
JWH3BL,  PAJAMOAKTUBHBIN  (OH):  MIAHUPOBATH  W3MEPEHHUs,  COOUpAaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIIOJHATD U3MEPEHUS, CIIEys IPENII0KEHHON
VWHCTPYKLMHU, BBIYHCIATH 3HAUYCHHE BEJIMYMHBI U AHAIM3UPOBATh IOJIyYCHHBIC
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU ITOIPEIIHOCTA U3MEPEHN;

coONrofaTh MpaBUia TEXHUKH OE30MacHOCTH TpH pabore ¢ J1abopaTOpHBIM
o0opymoBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIENEH: MaTepuanbHast
TOUKa, a0COJIFOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUHUK CBETA, JIyd, TOHKas JINH3A,
IUIaHEeTapHast MOJIENb ATOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTIO f]1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpOMl Ha MX omMcaHusd (B TOM YHUCIE: CHUAOMETP, AATYUKU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPakKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oroanmapaT, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETpP, Kamepa
Bunbcona), wucnonp3yss 3HaHHS O CBOWCTBaX (PM3WYECKHX SBICHUH U
HEoO0XouMbIe (U3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pelIeHnr y4eOHO--MPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBlI IS TMOCTPOCHHS
N300paKCHUH B ITOCKOM 3€pKajie M COOMpAromIeH JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(OPMALMIO O MPUMEPAx) IPAKTHUECKOIO
UCIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW KM3HU JUIsl 0OecredeHus
Oe3omacHOCTH TpuU OOpalmieHuu ¢ TpuOOpaMyd M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pPOBbS W COONIONEHUS HOPM OHKOJOTMYECKOTO TOBEACHHS B
OKPYXaroEen Cpese;

OCYIIECTBIISATh TMOUCK HMH(pOpManmu (¢Pu3nyeckoro conaepkanus B HWHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IMYTH ONPEICIICHUs
JIOCTOBEPHOCTH TOJYYEHHOW HH(OpMAIlMM HAa OCHOBE HMEIOIIUXCA 3HAHUM U
JOTIOJTHUTENBHBIX HICTOYHUKOB;

UCIOJb30BaTh IMPU BBHINOJHEHUMM Y4YEOHBIX 3aJaHUA HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (pU3MUECKOro conep)kKaHus, CIPaBOYHbIE MaTEpUajbl, PECYpChl CETU
WnTepHer, BnageTh npu€MaMyU KOHCIEKTUPOBAHUSA TEKCTa, IPeoOpa3oBaHus
uH(OpPMAITUHU 13 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;



co3/laBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHbIE COOOIIEHHMS Ha OCHOBE
uHGOPMAIIUU U3 HECKOIbKUX MCTOYHUKOB (PH3UUECKOTO COJNEpKaHUs, MyOIUIHO
IPEJCTaBISATh PE3yAbTaThl MPOCKTHOW HIIM HMCCIEAOBATEIbCKOW AESITETHbHOCTH,
IPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUEHHBIM MOHATUNHBINA anmnapaT U3y4aeMoro
pasznena (QU3MKK U CONPOBOXKIATh BBICTYIUIEHME MpE3CHTalued ¢ yd€ToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K (undposBbie)
n/n NMPOrpaMMbI Bcero OH;I)OJILHBI HpangquKn o0pa3oBaTejibHbIE
e padoThbl e padoThI pecypeI
Pa3nes 1. @usuka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubnuoreka [JOK
- 2
I Pusnica - Hayka 0 pupoze 0 0 https://m.edsoo.ru/7f416194
bubnnorexa [JOK
2
12 DH3UUCCKUE BEIUHHEL 0 0 https://m.edso0o.ru/7f416194
. bu6mmoreka [IOK
2 0 1
1.3 EcTtecTBeHHOHAYUYHBI METO/ TO3HAHUS hitps-//m.cdsoo.rw/7f416194
Hroro no pazneny 6
Pa3nes 2. IleppoHayajibHbIe CBeICHHS O CTPOEHHH BellecTBa
bubnnorexa [JOK
1 0 1
2.1 Crpoenme semecTsa https://m.edsoo.ru/7f416194
29 JIBM>KeHuEe U B3aUMO/JICMCTBUE YACTHII ) 0 1 bubnnorexa [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
2 1 1
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA https-//m.cdsoo.rw/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue M B3aUMOo/ielicTBHE TeJl
bu6mmoreka [IOK
1
3.1 Mexanmdeckoe aBmxenne 3 0 https://m.edso0.1ru/7f416194
bubnuoreka [JOK
4 1
3:2 MHepuus, macca, niorocts 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
14 1 2
33 Cra. Buper cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B

41 [asnenue. llepenaya naBneHust TBEPABIMU 3 1 bubnmnorexka [JOK
) TeJlaMH, )KUIKOCTSIMHU U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5 0
4.2 JlaBnerue xukoctn https://m.edsoo0.ru/7f416194
bubnnorexa [JOK
4.3 ATmocepHoe 1apeHue 6 ! https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEpPrus
bubnnoreka [JOK
> Pabora u mommocTs 3 ! https://m.edsoo.ru/7f416194
bubnnorexa [JOK
32 Hpocrsie mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 15



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 KVIACC

KosmyecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K (undposBbie)
) NPOrpaMmblI Bcero OH;pom’HH Hpa;cnmecxn o0pa3zoBaTe/ibHbIE
e padoThbl e padoThbl pecypeI
Paznen 1. TemoBble siBjieHUs
. bubnuoreka [JOK
1.1 CrpoeHre U CBOICTBA BEIIECTBA 7 0 0 hitps://m.cdsoo.rw/ 74181 ce
bubnuoreka [JOK
21 1 5
12 Tennoseie nponeccet https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjnen 2. DiekTpuyecKkne U MATHUTHBIE SIBJICHUS
71 DeKTpUUYecKue 3apsiabl. 3apsHKCHHbBIE Tea U 7 0 1 bu6nuoreka [IOK
) HUX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
22 [TOCTOSIHHBIH IEKTPUICCKHIA TOK 20 1 7 hitos://m.edsoo.rw/ 74181 ce
bu6mmoreka [JOK
2.3 MarsuTibie sBiICHHA 6 ! ! https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
4
24 SMEKTPOMATHHTHAS HHIIYKIHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14



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 KVIACC

KosmyecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K n (undposBbie)
) NMPorpamMmbl Bcero Oﬂgpom’m’l paé(Tl/I‘leCKl/l o0pa3zoBaTe/ibHbIE
e padoThI e padoThI pecypeI
Pasznen 1. Mexanuyeckue siBJIeHUSA
11 MexaHu4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 0 1 bubnuoreka [JOK
' OIKMCaHMS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
20 1 3
1.2 BsaumonericTaue Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
1.3 3aKoHbI COXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 40
Pa3gen 2. Mexann4deckue KoJIe0aHUA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexaniieckne koneoanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexanuieckue BOIHL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 15
Pa3nen 3. DjieKTpPOMArHUTHOE MOJI€ W 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 ) bubmmoreka [JOK
) 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 6
Pasnen 4. CBeToBbIE IBJICHUS
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA htps:/m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI U ONTUYECKHE TPUOOPHI 6 0 3 hitps://m.odsoo.rw/7 41 ada6
4.3 Paznoxxenne 6emoro cBera B CIIEKTP 3 0 2 bubnnorexa LIOK

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

Wroro no pazneny

15

Pa3gen 5. KBanToBbIe IBJICHUSA

5.1 Hcmyckanue U MOrIOMIEHHE CBETa aTOMOM 4 1 BH6J'IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
52 | Crpocune aousioro sipa 6 ! P imedso0 T4 1sdas
53 | Anepusic peaxms 7 ! bt imdson /7641540
Hroro mo pasaeny 17
Pasnen 6. IloBTopuTE1bHO-000011IAK0IMIT MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 ) bu6nuoreka [IOK
) Kypca ¢husnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDoKa K n uudposbie
/o yp Beero 06HTp0.JILHI>Ie pﬁaKaneCKne 06PA30BATETLHBIE
padoThI padoThI pecypeI

1 ®du3uka — Hayka o npupoae. SABnenus
PUPOJIBI

2 DuU3NYECKUE SBJICHUS
Ou3nvyecKue BeIMYMHBI U UX U3MEPECHHE
VYpok-uccnenosanue "M3mepenne

4 TEeMIIepaTypbl IPHU MOMOIIIH KUJIKOCTHOTO 1
TEPMOMETPA U AATYHKA TeMIEepaTyphl"

5 MeTtobl HayuyHOTO nO03HaHUs. OnucaHue bubmumoreka LIOK
(bU3HYECKUX SIBJICHHUI C TOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka rumoTes3bl:

6 JAIBHOCTH MOJIETA MIapUKa, MyIEHHOTO 1
TOPU30HTAILHO, TEM OOJIBIIE, YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BeniecTBa. ONBITHI, T0KA3bIBAIOLINE bubmumoreka LIOK
JIUCKPETHOE CTPOCHUE BELIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHHe 4acTUIl BElIecTBa bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMNbITHI 11O 1
HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

11 O0600611IEHNE TT0 pa32[eﬂ «IlepBoHAaYaILHBIE Bubmiorexa [JOK

p y p https://m.edsoo.ru/ff0a0378
CBEJICHHUSI O CTPOCHHUHU BEILIECTBA»
12 Mexannyeckoe aBuxeHue. PaBHoMepHoe 1 bubmumoreka LIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEPAaBHOMEPHOE JIBUKECHHUE

https://m.edsoo.ru/ff0a05¢c6

13 Cxopoctb. Equauier ckopocTu buGnnorexa LIOK
P - BAMHIT P https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu 1 BpeMeHU ABUKECHUS bubnnorexa LIOK
yT p ! https://m.edsoo.ru/ff0a0ae4
bubmuoreka [JOK
15 HNuepums. Macca — Mepa MHEPTHOCTH TeJ https://m.edsoo.ru/f0a0c10
16 [InotHOCTH BemiecTBa. PacyeT Macchl u bubmuoreka [JOK
00beMa TeJia Mo ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IIJIOTHOCTHU TBEPJOTO TEIIA»
18 Pemenue 3agau mo treme "I[lnoTHOCTH bubnuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0al23¢
19 Cuita kak XapakTepHCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MIPY>KUHBI OT MIPUJIOKEHHON CHIIBI)
21 [[SIBnenue TssroTenus. Cuiia TSKECTH
CBsi3b MEX]ly CUJION TSXKECTU U MAcCOM Tela.
22 Bec tena PI?IIHGHI/IG 3aaa4 o Teme "Cuna bubnmorexa LIOK
" A https://m.edsoo.ru/ff0al778
TSKECTH
73 Cuna TspKecTH Ha Ipyrux IUIaHeTax. bu6mmoreka [IOK
DU3NYECKUE XaPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al502
bubnnoreka [JOK
24 Msmepenue cur. Jlunamomerp https://m.edsoo.ru/ff0al 8cc
bubnnorexa [JOK
25 Bec Tena. Hesecomocrn https://m.edsoo.ru/ff0al 778
CrnioxxeHue IByX CUJI, HAIPaBJIEHHBIX 110 bubnnorexa [JOK
26 . 2 o
OJIHOM IIpsiMOil. PaBHOACMCTBYIOIIAS CUII https:/m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromas



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
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

cun"

73 Cwita TpeHus u e€ BUuAbl. TpeHue B IpUPOIE U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHue

29 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBKEHUS OT bubmmoreka [JOK
CHJIBI TaBJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpenenieHue
PaBHOAECHCTBYIOIIEN CHJIIbI
Pewenue 3amau no remam: «Bec Tenay,

31 «I"paduueckoe nzodpakeHune cuiny, «CHIb, BH6J'IHOTeKa HOK
«PaBHOICHCTBYIONAs CHID https://m.edsoo.ru/ff0alde0
KonTponbnas paboTa no remam:

37 «Mexanunueckoe IBUKEHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I"padudeckoe
nu3zo0paxenue cuiy, «CHib

33 JaBnenue. CriocoObl yMEHbILIEHUS U bu6mmoreka [IOK
YBEJIMYCHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JABJICHUS Ta3a bubnmnorexka [JOK
ot 00BbéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBneHus TBEPABIMU TEIAMH, Bbu6mmoreka [IOK
YKUJKOCTSIMHU U razamu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUIKOCTHU U T'a3€, BBI3BAHHOE bubnmnoreka [JOK
JICUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agaq nmo teme «/laBnenue B bubnnorexa [JOK
SKUIKOCTH U Trase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 000IIAIOIIUECS COCY/IBI
Coobmarom YA https://m.edsoo.ru/ff0a2970

39 I'mapaBaunyeckuit mpecc buGnnorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. I[lopiiHEeBOM KUIKOCTHBIN HACOC
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41 ATmocdepa 3eMin U IPUIUHBL € bubnuoreka [IOK
CYILIECTBOBAHUs https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Boznyxa. ATmochepHoe naBieHue https-//m.edsoo.ru/f0a2b5a
13 N3mepenue armocdeproro gaieHus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBIECHUS OT bubnmoreka [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepounn. ATmocdepHoe naBieHue bubnmnoreka [JOK
HAa pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBjeHue"
47 JlericTBUE KUJIKOCTH U T'a3a HA MOTPYKEHHOE bubnmnoreka [JOK
B HUX T€JI0. ApXUMEI0BA CHJIa https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOLIEH CUJIBI, ICMCTBYIOIIEN HA Bubanoreka HOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnemoBanmne 3aBUCUMOCTH Beca Tella B bubmuorexa [JOK
BOJI€ OT 00bEMa MOTPYKEHHOU B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bubnnorexa [JOK
>0 Inaarue Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabora "KoHcTpynpoBanue
51 apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKH U
omnpezeneHue e€ rpy3onoabEMHocTu"
Pemenue 3amau no remam: «IlinaBanue cynos.
52 BosznyxomnaBanue», «/laBneHue TBEpAbIX TEI, Bubmnorexa HOK
Ny https://m.edsoo.ru/ff0a3654
KUJKOCTEH U ra30B»
53 KonTponbHas padora no teme «JlaBienue

TBCPABIX TCII, )KI/I[[KOCTGﬁ 1 ra3soB»
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bubnnoreka [JOK

54 Mexanunueckas pabota
p https://m.edsoo.ru/ff0a3{82
bubnuorexa [JOK
55 MortHocTh. EAMHUITEI MOIITHOCTH
m JAMHHIL m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoanue "Pacuétr MomHoCTH, 1
pa3BUBaEeMOM MpHU NMOBEME 1O JIeCTHUIE"
57 [Ipoctsie Mexanu3mel. Peryar. PaBHoBecue
CHJI Ha phluare
Prruaru B TeXHHKE, OBITY U IPUPO/IE.
58 JlaGopaTtopnas pabora «}i/lccnpezllz)BiHHe 0.5 Bubmroreka [JOK
PaTopHad p ) https://m.edsoo.ru/ff0a478e
YCJIOBHI pAaBHOBECHSI pblyara
Pemenue 3aay 1o Teme «Y clIoBuUs bubnuorexa [JOK
59
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 MexaHusma. Jlaboparopnas padota 0.5
«3mepenue KI1/[ HakTOHHOM MIOCKOCTH»
61 Pemenne 3amaa no teme "PaboTa, MOIIHOCTS, bubnnorexa [JOK
KIIad" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas sHeprusi. Kunernueckas u bubmuorexa [JOK
MOTEHIIMAIBHASI SHEPTHUsI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTrUuu buGnnorexa LIOK
P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCepUMEHTAIILHOE OIpE/IETICHHUE
64 U3MEHEHU KUHETUYECKON U HOTEHIIMAIbHON 1
SHEPTUHU MPU CKATHIBAHUM TEJIa M0 HAKJIOHHON
TJIOCKOCTH"
65 KoHTtponbHas padora o teme «Pabora u
MOILIHOCTb. DHEPrUs»
66 PeseprHblii ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK

"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/ff0adeeb



https://m.edsoo.ru/ff0a3f82
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67 PeseprHblii ypok. PaboTa ¢ Tekctamu 1o Teme 1 bu6nuorexa LIOK
" JlaByieHre TBEPBIX TEJ, )KUJKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHslit ypok. Paborta ¢ Tekctamu 1o teme 1

"PaboTa. MomtnocTs. Dueprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne Tema vDoKa K n uudgposbie
o/ yp Beero 06HTp0JII>HI>Ie pﬁaKanecm&e 06PA30BATENbHBIE
padoTbl padoTbl pecypesi
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIISIPHO-
1 KMHETUYECKON TEOPUU U UX OgLITﬁble bubimorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI
3 Monenu TBEpAOTO, )KUIKOTO U Tra3000pa3HOro bubnuorexa [JOK
COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOBsiCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BellleCcTBa Ha
OCHOBE I10JI0KEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH
5 Kpucranmmaeckue u amopdHbIe TEIa Brbmioreka IJOK
P p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWUISIPHOCTb. bubnnoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe pacmupeHue u cxaTue bubmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIiepaTypbl CO
CKOPOCTbHIO TEIJIOBOT'O JIBH)KEHHS YaCTHII
9 Buytpennsist sHeprus. CriocoObl H3MEHEHUS bub6nunoreka LIOK
BHYTPEHHEHN DHEPIUU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buns! Tenionepenaun

https://m.edsoo.ru/ff0a6412

11

Ypok-koupepenuus "IIpakTruueckoe
HCIOJIb30BaHUE TETIOBBIX CBOMCTB BELIECTB U
MaTepUaJIoB B LIEJSX dHeprocoepexeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12 KonunuectBo TemioTel. Y aenbHas bubmuoreka [JOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemioBoro Oananca. TemiooomMeH bubnnorexa [IOK
W TEMJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 HBJ‘IeIfI/I}I TFG)HHO(I;%MGHa npu CM[e[I_HI/IBaHI/II/I bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU Y TOpsiuei BOJIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISIEMOT0 UM IIPH
OXJIQXKJICHUH
16 Jlaboparopuas padota "Onpenencaue bubanorexa [IOK
yJ1eJIbHOW TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIIMBA. Y IeJbHast TEIJI0Ta bubnnorexa [IOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE
18 KPUCTAITNYECKHUX I;);ﬂ Y aenbHas TemioTa bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopuas padota "Onpenencaue bubnnoreka [IOK
yJ1€JIbHOM TEIIOTHI IUIABJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. bubmuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
1 napooOpa3zoBaHuUs U KOHJICHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas padota
22 "Onpenenenne g’iIEOCHTGHBIiIOﬁ Il)mamf[ocm Bubmorexa LHOK
P N https://m.edsoo.ru/ff0a7628
BO31yXa
73 Pemenue 3anay Ha onpe/eneHre BIaKHOCTH
BO3/yXa
24 [TpuHIHIB! pabOTHI TETIJIOBBIX IBUTATEIICH.

[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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CrOpaHwsI

25 KII/ TermoBoro nurarens. TennoBbie bubmuorexa [JOK
JIBUTATEJIM U 3aIATA OKPYKAIOIIEH CpebI https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHsI U MIPEBPALCHUS SHEPTUU B
TEIUIOBBIX IMpolieccax
[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME

27 "TensoBele ﬂBJIeHI/ITsI[) I/I3MeHepHHe arperaTHbIX Bubmorexa [IOK

. n P https://m.edsoo.ru/ff0a832
COCTOSIHMI BEIlIeCTBa
KonTponbHas padota o Teme "TeruioBbie
28 aBJIeTHpHﬁ I/I3M€I:)H€HI/I€ arperaTHbIX COCTOSIHHUI bubmorexa LIOK
o P https://m.edsoo.ru/ff0a86ae
BelIeCTBa

29 Dnektpuzarus Teu. [[Ba poaa aneKTpruiecKux
3apsJioB

30 Ypoxk-uccienopanue "DieKTpusanus Tei
WHIYKIHMEH U IPU CONMPUKOCHOBEHUH"

31 B3aumoeiicTBre 3apssKeHHBIX TeIl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87¢4
DnekTpuueckoe mnojie. HampsskeHHOCTD

32 JJIEKT pI/ILIeCKOFO noist. 1 I/II)HI_II/IH bubnnorexa [IOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JIEKTPUUECKHUX TOJICH
33 Hocurenu snexTpuueckux 3apsiios.
DneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [IOK
COXpaHEHUsI JIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1au Ha npUMEHEHNE CBOMCTB bubnnorexa [IOK
SIIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUM TOK, YCIOBHS €T0

36 c mechOBaHI/m I/IC’;‘(}),‘{HI/IKI/I SIIEKTPUUECKOTO Bubmorexa [IOK

y | p https://m.edsoo.ru/ff0a95a4
TOKa
. bu6mmorexa [{OK
37 JIenCTBUA dIEKTPUIECKOTO TOKA

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJISI Ha TPOBOJAHUKH U 1
JUDJICKTPUKU"

39 DNEeKTPUYECKHUI TOK B METAJIJIaX, JKUIKOCTAX bubanorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKkas Lielb U €€ COCTaBHbIEC YacTH

41 Cuna toka. JlabopaTopHas padora 05 bu6mmotexa LIOK
"N3mepenue u peryjaupoBaHue CUibl TOKa" ] https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.

42 JTa6o Ia)lTo Hast a6OIT)a "U3mepenue u P 0.5 bubmorexa LIOK

patopHai p ,P ) https://m.edsoo.ru/ff0a9¢ 14

pEryJIMpOBaHNE HANPSKCHHUSI

13 CornpoTuBieHe MIPOBOJAHUKA. Y A€IIbHOE bubnuoreka [JOK
COIPOTHBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHHUSI IPOBOTHUKA 1 bubmuorexa [JOK
OT €r0 JUINHEL, INIOMIAH IIOIIEPEYHOT O https://m.edsoo.ru/ff0aa738
cedyeHus u matepuaia”

45 3aBUCUMOCTD CHJIBI TOKA OT HaIllPSDKEHHUS. bubnnorexa [IOK
3akon Oma it y4acTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopuas padota "VccienoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO Yepes 1 bu6mmoreka [IOK
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
CO€JIMHEHHUSI MPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka mpasuiia

48 CJIOYKEHUS HANPSHKEHUN MpU 1 bubmuorexa [JOK
[IOCIEA0BATEIBHOM COCIMHEHUHN IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon”
Jlaboparopnas padota "[IpoBepka mpasuiia

PaTtopHai p POBEp p bubmuoreka [JOK
49 JUISL CWJIBI TOKA IIPH MTapajlIeIbHOM 1

COCAMHEHHUH PE3UCTOPORB"

https://m.edsoo.ru/ff0aadle
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50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnnorexa [IOK
JUTS pa3JIAYHOTO COEIMHEHUS POBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOITHOCTB AJIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparopnas padota "Onpenencane padboThI 1 bubnnorexa [JOK
Y MOITHOCTH 3JIEKTPUYECKOTo ToKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUUecKue IenH U MOTPeOUTenu
53 KT pI/I‘-IGCKOf/i SHEPTUH B 611))IT Kopotkoe bubmnorexa [JOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO Teme
54 "DyekTpuuecKue 3apsaanl. 3apsLKeHHBIC Tea | bubanorexa [IOK
ux B3auMoaercTsus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2¢
AIEKTPUUYCCKUN TOK"
KonrponsHas padora o Teme
55 "DnekTpuuecKue 3apsaapl. 3apsHKEHHbIE Tela U bubnuorexa [JOK
uXx B3aumoacucTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 ITocTosiHHBIE MArHUTHI, UX B3aUMOJICHCTBHUE
57 VYpok-uccnenosanue "M3ydenue nosei 1 bubanorexa [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosje. MarautHoe nosie 3eMiId U bubmuorexa [JOK
€ro 3HaYCHHE IS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbIiT Opcrena. MarHuTHoOE 1moje
59 JJEKT I/II‘)ICCKOFO TOKa MarHuTHoe 1oJje bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKHA C TOKOM
[IpuMeHeHue 37eKTPOMArHuTOB B TEXHUKE.
60 JIE60 aToOpHas a6£Ta "U3yueHue neicTBusd 0.5 Bubmorexa [IOK
paTopHai p i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JISI HAa MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEINb OCTOSTHHOTO TOKA.
61 Hcnonbs3oBanue 31€KTpoABUTaTENCH B bubnuorexa [JOK

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padota "KoHcTpyrpoBaHue u

https://m.edsoo.ru/ff0ac86¢
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W3y4eHHEe paboThI DJICKTpOABHTaATEINIS"

OnpiTel Dapajes. 3aKOH JIEKTPOMArHUTHON

1
62 naaykuuu. Ipasuno Jlenna
Onexrporereparop. CrocoObl MoTyYeHHsI
63 3IEKTPUYECKON 3HEPrUuu. DNEKTPOCTAHIINM HA 1
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTrUU
64 [ToaroroBka K KOHTPOJIBHON paboTe 10 TeMe |
"DJIeKTpUYECKUE U MATHUTHBIC IBJICHUS"
65 KonrponsHas padora o Teme 1 bubnnorexa [IOK
"DJIeKTpUYECKUE U MAaTrHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. PaboTta ¢ Tekctamu 1o teme 1 bub6nuoreka [IOK
"TennoBsle siBIeHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [IOK
"IlocTOSIHHBIN 371eKTpUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHylit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ siBIeHUs"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



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

9 KVIACC

KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne Tema vDoKa K n nudposbie
n/a yp Beero OHTPOJIbHBI PaKTHYeCKH 06Pa30BATETBHbIC
e padoThbl e padoThI pecypebi
1 Mexannueckoe aBuxkeHne. MarepuaibHas |
TOYKa
) Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnmoreka [JOK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 IIpsAMoIMHENHOE PABHOYCKOPEHHOE 1 bubnmnorexka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSMOIIMHEMHOTO
6 paBHOYCKOpEeHHOTO ABmxkeHus. I paduk 1
CKOpOCTH
JlaGopaTopHas padota "Onpezenenue
7 YCKOPEHUSI TeJa IPU PABHOYCKOPEHHOM 1 1 Eg;?g;;fg;ggﬁfoa dbl18
JIIBUKEHUHU 10 HAKJIOHHOM IIJIOCKOCTH" — -
8 Csob6oanoe magenune tei. Onbite! [anunes 1
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
9 [Tepuon 1 yactora obpamenus. Jluneinas u 1 Eﬁgg;fg;ggjﬁfoae” 6
YIJI0Basi CKOPOCTH T ]
10 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1
11 [Iepssiii 3ak0H HproToHa. BekTOp cuibl 1 ngjﬁ;fg;ggﬁfoae 612
12 Bropoii 3akon Hetotona. PaBHoaeiicTByromas 1 bubmmoreka [JOK

cHhJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubnnoreka [JOK

13 Tpernii 3akon HeroTona. Cynepno3unust Cui https://m.edsoo.ru/fl0ac982
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB bubnmoreka [JOK
Hrrotona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cina ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amgau no reme «Cuiia TpeHUs» Bubanorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
K03 dUITMEHTA TPSHUSI CKOJIbKCHHS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau mo teme "3akonsl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCcTH ¥ 3aKOH BCEMHPHOTO Bbu6mmoteka [IOK
TATOTEHUs. Y CKOPEHUE CBOOOTHOTO MAICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBMKEHHE TET BOKPYT
23 rpaBuTanuoHHOro0 1eHTpa (ComHeyHas
cucrema). ["amakTukn"
4 Pemenue 3agau mo teme "Cuia TSOHKECTH U bubnnoreka [JOK
3aKOH BCEMUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5{8
75 [TepBast kocmuueckas ckopocts. HeBecomocTh bubnmnorexka [JOK
U IIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanibHOW TOUKHU.
AOcomoTHO TBEpIOE Teno. PaBHOBecHe bubnmnorexka [JOK
26 e NG
TBEPJIOTO TENA C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHT cunbl. LleHTp TsxecTn



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
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

Pemmenue 3aga4d mo reme "MOMEHT CHIIBL.

bubnuorexa [JOK

28 Ilentp TsKECTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJILHOK paboTe MO TeMe
29 "MﬂexaHquCKoe Bg)KeHI/Ie §3aHMO elcTBUE bubmmorexa LIOK
ren" A ’ A https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no Teme "MexaHndyeckoe bubnmoreka [JOK
nBKenne. B3aumonetictsue ten"” https://m.edsoo.ru/ff0b06ec
14 c tena. C CHJIBL. 3aK0
31 coﬁHzEZHIZHJ;MH I\J/IEZZBYHHHHoe I/IKH: TIpyroe buGnnorexa LIOK
DATICHTA IMITYIIbea. Y HpyT yipy https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
37 Pemienue 3agau o reme "3akoH COXpaHEHUS bubnmnoreka [JOK
uMIynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B
IpPUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexanuyeckas padoTa U MOITHOCTb https-//m.cdsoo.ruw/ff0b0as4
35 Paborta cuiibl TSDKECTH, CUITbI YIIPYTOCTH U bu6mmoteka [IOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «Onpenenenue padoThl
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JBUKECHHUU
TeJIa 10 TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b Hepruu u padotsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «/3ydyenue 3akona bubnmoreka [JOK
COXpaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpbHOE IBHIKCHHE U €T0 bubnuorexa [JOK
XapaKTEPUCTHUKHU https://m.edsoo.ru/ff0b1858
42 3aryxarouue Konebanus. BelHyX1eHHBIE bu6mmoteka [IOK



https://m.edsoo.ru/ff0b02b4
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
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010

43

MaremMaTn4ecKuil U Npy>KUHHBIN MAsITHUKH

44

Ypok-uccienoBaHue «3aBUCUMOCTb IEPUOAA
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACCHI
rpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

45

I[peBpaliicHe SHEPTUN TP MEXAHHYECKHX
KOJIEOaHUAX

46

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJICOAHUI TPY>KUHHOTO
MasATHUKaA»

bubnnoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUoJIa KoJieOaHuii rpy3a,
IMOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»

bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiaabsl. CBOWCTBA
MeXaHu4eckux BoJiH. [IpogosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bubnnorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHus "MexaHn4ecKue BOJIHBI B
TBEPAOM Telie. CeiCMUYECKHUE BOJTHBI"

50

3By1(. PaCHpOCTpaHeHI/Ie " OTPAKCHHUC 3BYyKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHbepeHus "YIIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TeXHUKE"

bubnuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1O TEME
"3akoHbI cCOXpaHeHUsl. MexaHnuecKue
KoJieOaHus v BOJIHBI"

bubnnorexa [JOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhas pabota no Teme "3aKOHbI
coxpaHeHus. MexaHn4ecKkue KojiebaHus u
BOJIHBI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

56 DIIEKTPOMarHuTHOE TOJIe. DIEKTPOMATrHUTHBIE bubnmnorexka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoOICTBA 2JIGKTPOMArHUTHBIX BOJTH
Vpoxk-koadepennus "lkana
58 3J'IpeI<T OMa(Iil)“HFI)/ITHLIX BoiH. Ucnons3oBanue Bubnorexa HOK
p ' N " https://m.edsoo.ru/ff0b2fe6
AJICKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3U
VYpok-uccineaosanue "M3yuenne cBOUCTB
59 3J'IpeI<T OMarHUTHBIX BOJ‘IHy: [IOMOIILIBIO Bubnorexa HOK
p " https://m.edsoo.ru/ff0b2c6e
MOOMIIBHOTO TenedoHa
60 Pemienue 3agau Ha onpeieIeHUE YacTOTHI U
JUTMHBI 3JICKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas npupoza csera. CKopocThb bubmmoreka [JOK
cBeTa. BorHOBEBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. IIpsamonnneiinoe
62 aCIpOoCTpaHEeHHE CBIe)Ta 3arMmenus CoHIa 1 Bubnorexa HOK
Pacrpoctp ) https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpaKeHHUsI cBeTa. 3epkaia. Pemnienue
63 3ama4 Ha11)1 HMEHEHHE 3a1<01fa OTPAKEHUS Bubnnoreka HOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienne cBeta. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CcBeTa https://m.edsoo.ru/ff0b3aea
ITonHoe BHYTpPEHHEE OTPAKEHHUE CBETA.
65 I/ICHOJII)SOBZIIE)/IG HonHorr; BHYTPEHHETO Bubmiorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONITUYECKUX CBETOBOIAX
JlaGopaTtopHas padora "HcciaenoBanue
66 3aBUCHUMOCTH yTJjla IPEIOMJICHUS] CBETOBOTO
Jqyd4a OT yrJia MaJieHus Ha TpaHule "BO3ayX-
crexino""
Ypok-koHpepenmus "Micnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:

CBETOBO/IbI, OIITHKOBOJOKOHHAS CBS3b"



https://m.edsoo.ru/ff0b2abe
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

68

JInnzel. OnTHdeckast cuja JIMH3EI

bubnnoreka [JOK

https://m.edsoo.ru/ff0b3{2¢
. bubnuorexa [JOK
69 [TocTpoenue nu3o0paxeHu B IMH3AX https-//m.edsoo.rw/ff0bddda
JlaboparopHas pabota "Onpenenenue
70 Q)OKYEHOFF) paC(I))TO}IHI/IH u OI;ITII[/IquKoﬁ CHJIBI bubnmorexa LIOK
o " https://m.edsoo.ru/ff0b4206
coOMparoen JTNH3bI
71 Ypok-koHpepenmus "OnTudeckue TMH30BbIE bubnmnorexka [JOK
puOopHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubmiorexa LIOK
] https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jledekrsl 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Herotona. Cnoxenue cneKTpanLHLII)X [[BETOB bubmiorexa LIOK
) ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopaTtopHnas pabota "ONBITHI 11O
75 pasJioKeHUIo 0eoro cBera B CIIEKTp U bu6mmoteka [IOK
BOCHIPUATHIO IIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/ICHUU Yepe3 IIBETOBbIE HUIBTPHI"
76 VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA:!
Jucnepeuns, uarepdepennuns u qudpakuus”
77 OmnsiTel Pe3epdopaa v ruranerapaast MOJIeIhb bubnmnorexka [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
79 Henyckanue v moriomeHue cBeTa arTOMOM. bubnuoreka [IOK
KBantbl. JInneiuarsie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habiroienue ciekTpoB bubmmoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIBI Bubanorexa HOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b3f2c
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bubnnoreka [JOK

82 Crpoenue atomHoro siapa. HykinonHast Mmoaens https://m.cdsoo.ruw/f0c ] 8ac
83 PaagmoaktuBHBIE TTpeBpamieHus. M30Tormsl Bubmorexa IIOK
! peBpaill ] https://m.edsoo.ru/ff0clal4

34 Pemenue 3agau no teme: "PagnoakTuBHbBIC bubnuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4da

85 [Tepuona nmonypacnana

26 Ypok-koH(pepennus "PagnoakTBHbIC bubmmoreka [JOK
U3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsAJI0BOTO U MACCOBOTO YUCE https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3U aTOMHBIX si7iep. CBsA3b MacChl U bubnmoreka [JOK
SHEPIruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "Snepueie peakiuun'

90 Peaknnu cunTesa u genenus saep. MctTounnku bubnnoreka [JOK
sHeprun CoJiHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-koupepenuus "SnepHas s3HepreTHKA.

91 JeficTBUS paluOaKTUBHBIX U3TyYEHUN Ha
YKUBbIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBLHOU paboTE 1O TEME

9 "DJIEKTPOMAarHUTHOE TOJIE. bubnmoreka [JOK
DneKTpoMarHuTHeIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTponbhas pabota no teme

93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie bubnmnorexka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, ob6ob6meHue. Pemenue bubnmoreka [JOK
pacyeTHBIX U KaYECTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c18ac
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"TemnyioBbI€ MpoIecch”

[ToBTropenue, 06o0menue. Pemenne

96 PaCYEeTHBIX M KaYECTBEHHBIX 3a/]a4 I10 TEME 1 buGnnorexa LIOK
" “n https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTeICH
IToBTOpenue, 060061eHNEe. Pemenne
97 pac]feﬁlbi? " KaquI;IB:HHHI)IX 31;1:‘1;1 o TeMe 1 buGnnorexa LIOK
" " https://m.edso0.ru/ff0c2b30
KIIJI 31€eKTpOyCcTaHOBOK
98 [ToBTOpenue, o606meHue. JlabopaTopHbIe 1 1 bubnmoreka [JOK
paboTsl 1o Kypcy "CBeroBele sBieHus" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, 0606meHue. Padora ¢ Tekctamu 1 bubnmnorexka [JOK
110 TeMe "3aKOHbI COXpaHEHUs] B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTropenue, o6obuienne. Pabora ¢ Tekctamu 1 Bbu6mmoteka [IOK
no Teme "KoneOanus u BosHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 060o6meHue. Padora ¢ Tekctamu 1 bubnmnorexka [JOK
1o reme "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6061meHne. Pabora ¢ Tekcramu 1
no teme "KBanToBas u sinepHas ¢usuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUISA YYEHUKA

» ®usuka, 7 knacc/ [lepeimkua A.B., O611ecTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «DK3aMEH»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY»; AkinonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsenienne»

» dusuka, 9 kmacc/ [lepeimkun A.B., ['yrauk E.M., AknmonepHoe 0011ecTBO

«3narensctBO «IIpocBemenue» 2021

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1.Pabouas nporpamma yuebHoro npeamera «@u3nka» 6a30Bbli YPOBEHb IS
oOyuarommxcs 7-9 Kiaccos.

2. [epoimkun A.B. @usnka. 7 kiaacc. Y4eOHUK 11 0011e00pa3oBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2014

3. . lleppikun A.B. ®usuka. 8 kimacc. YueOHUK 17151 00111€00pa3oBaTeIbHBIX
yupexzaenuit . M.:[Ipoda. 2017
4. Ilepoiukun A.B., I'ytauk E.M., ®u3uka, 9 kiacc. AKIMOHEPHOE 00IIIECTBO
«3narensctBO «IIpocBemenue» 2021
Jlykammk B.1. COopHUK BOITpOCOB U 3a11a4 no ¢usuke. 7-9 ki1 — M.
IIpocsemenne, 2010. —192c.

4. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIIBHBIE U
KOHTpPOJIbHBIE pa0oThl. —5-¢ uznanue,- M.MJIEKCA, 2013.
5. «KonTtponbHO-u3MepurenpHbie Mmatepuainsl. Pusuka. 7 kimacc. Cocr. H.M.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

6. O. 1. I'pomrieBa , KoHTponbpHBIC 1 caMOCTOSTENIbHBIE pPaboThI-8 Kiacc 2017
M. Jlpoda

7. B.B. lllaxmatoBa ,O.P. llledpep Auarnoctuueckue padbots -8 kimacc 2016 M.
Apoda

8. A.E. Mapon, E.A. Mapomn, C.B. I[1o3oiickuit Coopark Bomnpocos u 3agau
2015 M. Jlpoa
9. IIporpaMMbI 0OCHOBHOTO 0011IeTO 00pa3oBanusa. Pusuka. 7 — 9 kmaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).



10. Jlykamuk B.M. COopHUK BONpOCOB U 3a7a4 1o ¢pusuke. 7-9 ki. — M.:
IIpocsemenue, 2010. —192c¢.

11. KoHTpOJBHBIE U CaMOCTOSTENbHBIE PA0OTHI 1O (hHU3uKe. 9 Kinacc: K
yueOnuky A.B. Ilepeimkuna, E.M. I'ytHuk «®usnka 9 kmacey / O.U. I'pomiiesa.
— M.: 3paTenbcTBO «IK3aMeH», 2014,

12.Tectsl 0 puzuke. 9 kinace: k yueouuky A.B. Ilepoiikuna, E.M. I'yrHuk
«Duzuka» 9 kimace» / O.U. I'pomiieBa. — M.: U3narenscTBO «OK3amen», 2010.
13. ®usuka. 9 knacc. TeMaTtnueckue TECTOBBIE 3aJaHUS JIJIS1 IOATOTOBKU K
I'A. / aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasib: OO0
«Axkanemus pa3zButus», 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

7 KIIACC

. bubnuoreka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Enunas komnekuus nudpoBblX 00pa3oBaTeNbHbIX peCcypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypoKaMm (PU3UKU IO TEMaM; TECTHI IO TEMaM;
HaIJISIIHbIE TTOCOOuS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. lludposeie oOpazoBaTenbHBIC pECypChl. — PexxuM goctyna:
http://www.openclass.ru

6. DneKTpoHHBIE yueOHUKH 10 (husuKe. — Pexum mocryna:
http://www.fizika.ru

8 KJIACC

1. bubmmoteka — Bc€ mo npeamery «Pusnka». — Pexum mocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
3. Enunas komnekuus uudpoBblX 00pa3oBaTeNbHbIX pecypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypoKaMm (PU3UKU IO TeMaM; TECTHI IO TEMaM;
HaIJISIIHbIE TTOCOOuS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. lludpossie 00pa3oBaTeabHbIE pecypehl. — Pexxum qocryna:
http://www.openclass.ru

6. DneKTpoHHBIE yueOHUKH 10 (husuKe. — Pexum mocryna:
http://www.fizika.ru

9 KJIIACC



1. BuneoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komteknus nudpoBbIx 00pa30BaTeIbHBIX pecypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

3. aTepecHbie MaTepHalIbl K ypoKaM (DH3HMKH IO TEMaM; TECThI 110 TEMaM;
HaIJISIHbIE TTOCOOuS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
4. Iludpossie 00pazoBaTenbHbIE pecypchl. — Pexxum octymna:
http://www.openclass.ru

5. DnexTpoHHBIC yUeOHUKH 0 (pr3uKe. — PexxuM moctyna:
http://www.fizika.ru

6./lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIHN Ki1acc.
CeteBoe oOpa3zoBaTenbHOE co00IIecTBO. http://www.openclass.ru/node/109715
7. Enunas xomtekius udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP MHDOPMATMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 ceHTs0ps» MaTepualibl o PuU3MKe.
http://archive.1september.ru/fiz

11. Aunmanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢uszuka: oOyuaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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