MHUHUCTEPCTBO NPOCBEWEHUSI POCCUMCKOI
OEJEPAIINN
MunuctepcTBo obpa3oBanus 1 Hayku Kamykckoit o6nactu
MyHnununanbHoe o0pa3zoBaHue «KyKOBCKUI paiioH»
MOY "OcnoBHas obmeobpa3zoBatenbHas mkoja" 1. Uybaposo

IIpunsaro YT1Bep:xkaaw
Ha 3acelaHuu HupekTop
Ilegarornueckoro cosera MOY «OOIll», a. YybapoBo

[Iporokon Ne_ 1
oT«28 » 08 2023 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1St oOyyaromuxcst 7-9 KjaccoB

. Yyoaposo 2023



HHOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o ¢u3nke Ha YPOBHE OCHOBHOTO 001Iero oOpa3zoBaHUs
COCTaBJIeHa Ha OCHOBE TMOJIOXKEHUM W TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOIN MPOTrpamMMbl, IPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétom (heaepanbHO paboueil MporpaMMbl BOCITUTAHHS
n KoHuenuuu npenonaBanus yueoOHoro npeamera «dusukay.

Conepxanue mnporpaMMbl 1o (U3MKE HAMpaBiIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMXCS M OPTaHU3ALMIO W3YUYEHUS
Gu3NKN Ha JeATEeILHOCTHOW OCHOBE. B mporpamme mo ¢u3uke yIUTBIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanuzanuu tpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METallpeAMETHBIM pe3yJbTaTaM 00y4yeHusd, a
TaK)X€ MEXKIPEIMETHbIC CBSA3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTI'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (u3MKe yCTaHABIMBAET paclpejiesieHne y4eOHOro
MaTepuasia Mo rojaMm oOydyeHus (MO KiaccaM), MpejjaraeT NPUMEPHYIO
MOCJIEIOBATEIbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHSA
IPEIMETHOTIO COJIEP)KAaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IENbI0 OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTENIO B CO3/IJaHUU paboveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

duznka SBIAETCI CHCTEMOOOPA3YIOMIMM JUISI €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3WYecKkue 3aKOHBI JIeKAT B OCHOBE
IPOIICCCOB UM SIBIICHWM, HM3y4aeMbIX XHUMHEH, OHWOJOTHEH, acTpOHOMHEH U
¢usnueckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, MPEA0CTaBIIACT HanboJiee iCHbIe 00pa3Ilbl MPUMEHEHUS HAYYHOTO METO/1a
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUs JOCTOBEPHBIX 3HAHUHN O MHUPE.

OpHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIEero
00pa3oBaHUsI COCTOUT B (JOPMUPOBAHUYN €CTECTBEHHO-HAYUYHOU TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsi.

N3yuenne ¢u3ukn Ha 0a30BOM YypOBHE TMpEIoiaracT OBJAJICHUC
CJIeIYIOLIUMHU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
MHTEPIPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC I0KA3aTEIbCTBA JIJISI
MOJTYYCHUS BBIBOJIOB.

[enu nzydenns GpU3NKU HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus
onpenenensl B Konuenuuu npenoaasanus yueoHoro npeamera «duszuka» B



oOpa3oBarenpHbIX opranuzauusax Poccuiickoilr ®enepanuu, peanu3yromMX
OCHOBHBIE 00111€00pa30BaTelIbHbIE POrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn Munucrepctsa npocsemienus Poccutickoit @eaepannu (IpOTOKOJI OT
3 nexabpst 2019 r. Ne [TK-4BH).

ey uzyyenus: pusvKu:
npuoOpeTeHNe UHTepeca U CTPEMIICHHS 00YYAIOIINXCSl K HAYYHOMY U3YYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJI€ MO3HaHUS U (PopMUpOBaHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHpOBaHKWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YeHUsS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHUE TPEACTABICHUI O poOIM (PU3MKU JUIsL Pa3BUTHUSL APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiel npopeccuoHaibHON
NEeSATEIbHOCTH, CBA3aHHOM ¢ (PU3HUKOM, TOATOTOBKA K JAJIbHEUIIEMY O0YUYEHUIO B
3TOM HAIpPAaBJICHUU.

JlocTuKeHHEe ITUX LeJel POrpaMMBbI 10 PU3UKE Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:
npuoOpeTeHNe 3HaHUM O TUCKPETHOM CTPOEHUH BEILIECTBA, O MEXAHUUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

OpuoOpeTeHNE YMEHUN OINUCHIBaTh M OOBACHATH (PU3NYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYYECHHbBIX 3HAHUH;
OCBOCHHE METO/IOB PEIIEHHsI MPOCTEHUIINX pacuETHBIX 3aJjau C UCHOIb30BAHUEM
(bU3MUECKUX MOJIEINICH, TBOPUYSCKHUX U MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HaOMI0aTh TPUPOTHEIC SBICHUS U BBITIOIHATH OTIBITHI,
nabopatopHble  pabOThl W DKCIEPUMEHTAJbHBIE  HUCCIEJOBaHHUS  C
MCIIOJIb30BAaHUEM U3MEPUTENbHBIX MPUOOPOB;
OCBOCHHE MPUEMOB paboThl ¢ uHPOpMaIMEel (U3UIECKOTO COJCPKAHUS,
BKJIFOUash MH(POPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKU, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POpMALHH;
3HaKOMCTBO CO c(epamu NpoPecCHOHANbHON AESITENbHOCTH, CBA3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHKEHHSIX
(du3HUecKol HayKHu.

Ha uzydenne gusuku (6a30BbIil YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0), B
8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 gaca (3 waca B Henento).



[IpensaraemMplii B mporpamme o pu3nke nepedyeHsb J1abopaTopHbIX padboT
U ONBITOB HOCHUT PEKOMEHIATENbHBI XapakTep, YYHUTEIb JellaeT BBIOOD
pOBe/IeHUs J1A00PATOPHBIX PAbOT MU OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOCHHOCTEW  OOydaroluxcsi, CHOHCKa AKCIEPUMEHTAIbHBIX  3aJlaHul,
npeajaraéMbix B paMKax OCHOBHOI'O TOCYAapCTBEHHOTO 9K3aMeHa 1o (hu3ukKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpPaA.

®usuka — Hayka o npupose. SABneHus npupoasl. PU3NYECKUE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, SJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusznueckue BenuInHbl. M3mepenne puznueckux BenuyuH. Ouznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKH H3y4aloT MPUPOAY.
EcTtecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOIIOJCHHE, MTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIABW)KEHUE THUIIOTE3, OHKCIEPUMEHT II0 MPOBEPKE THUIIOTE3,
oObsicHeHHue HabmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUN C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

MexaHnueckue, TEIIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznyeckre npudopkl U MPoLeAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
uU(ppOBBIM TPHUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre NEHbI ASIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

N3mepenne paccTosHui.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypsl IpU NOMOIIU KUAKOCTHOTO TEPMOMETpA U JAaT4hKa
TEMIIEpaTyphl.

[IpoBenenue ncciero0Banms Mo MPOBEPKE TUIIOTE3BI: JaJbHOCTD MOJIETA [IApUKa,
MYLUIEHHOTO0 TOPU30HTAIIbHO, TEM O0JIbIIIEe, YeM OO0JIbIlIE BHICOTA ITYCKA.

Paszpnea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

Crpoenue BemiecTBa: aTOMbI M MOJIEKYJIBI, X pa3Mepsl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxeHue dactul BemecTBa. CBA3b CKOPOCTH JBMKEHUS YACTHI] C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneicTBrue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHHUE ra30B, )KUIKOCTEW U TBEPIBIX
(kpucTammyeckux) Tena. B3anMocBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX W MX  aTOMHO-MOJIEKYJISIDHBIM ~ CTPOECHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.



Habmronenue 6poyHOBCKOTO JIBUKEHUS.

Habmonenue nuddysun.

HaGnronenue sBneHuii, 0OBICHAIONIMXCS TMPUTSHDKCHUEM WU OTTAJIKHBAHHEM
YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OneHka 1raMeTpa aToMa METOJIOM PSAJIOB (C UCTIOIB30BaHUEM GoTorpaduii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexanudeckoe IBHKEeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh PU HEPABHOMEPHOM JIBHXKEHUU. Pacuér nmytu u
BPEMEHU JABUKCHUS.

SBnenue mHepHUU. 3aKOH MHEpUUH. B3auMoIeiCTBUE TEN KaK MPUYMHA
U3MEHEHUSI CKOPOCTH IBIKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[TnoTHOCTH BemiecTBa. CBA3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €UHUIIC
00bEMa BelecTna.

Cuita KaKk XapakTepucTuKa B3auMoaeicTeus Ten. Cumia ynpyrocTi U 3aK0H
I'yka. 3mepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHUE TATOTEHUS U CHUJIA
Tsokectd. Cuia TsDKECTH Ha Jpyrux IulaHetax. Bec Tena. HeBecomocTs.
CroxeHue cwll, HalpaBJICHHBIX MO OJAHOW mpsiMOM. PaBHOAeWCTByroIIast CHUIIL.
Cuna tpeHus. TpeHue CKOJIBKEHUSI U TpeHUE TMOKOsA. TpeHue B Mpupoje U
TEXHUKE.

Hemoncmpauuu.

HaOnronenne MexaHn4ecKoro ABMKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHEHHOTO JBUXKECHUS.
HaGnronenue siBneHust HHEPIUU.

HaOntonenue nsmMeHeHust CKOpOCTH MPU B3aUMOJICHUCTBUU TEJL.
CpaBHeHUE Macc MO0 B3aUMOACHCTBUIO TEI.

CrioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimol.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (IIapuKa B )KUIKOCTH,
MOJICIIH AICKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WA MIapuKa 1o
HAKIJIOHHOM TIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsLKEHUS (Jedopmaiiun)
PY>KUHBI OT IPUIIOKEHHOU CHIIBI.



OnbITeI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHS OT Beca
TE€Ja U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIICHUS U yBEJIMYEHUs JaBicHUs. JlaBieHue
raza. 3aBHCHUMOCTb JaBJIeHHs raza oT oObéma, Ttemmeparypsl. Ilepenaua
JNABJICHUS TBEPABIMU TEJNaMHU, JKUAKOCTAMH U Ta3aMH. 3akoH [lackaus.
[THeBMaTHUeCKrE MAaIlUHBL. 3aBUCUMOCTH JIABJICHUSI KUIKOCTU OT TITyOUHBI.
I'unpocratnueckuit mapagokc. CooOmiaromuecs cocyasl. [uapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMocdepHoe naBieHue. [IpuduHbl cyecTBOBaHUsA
Bo3nymrHOU o6osouku 3emun. OmbiTr Toppuuenmu. U3meperne atMocepHOTo
JaBJICHUS. 3aBUCHUMOCTh aTMOC(EPHOTO NaBJICHHUS] OT BBICOTHI HAJl YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlelicTBHE JKMAKOCTM W Tra3a Ha INOrPYyKEHHOE B HHUX  TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[linaBanue Ten.
Bo3znyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPBhI.

[lepenaua gaBieHUs ) KUIKOCTHIO U Ta30M.

CooOuiaromuecs Cocyabl.

['mppaBnuueckui npecc.

[IposiBieHue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTU Tena U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BRITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBre miaBaHMs TeJ: IJIAaBaHWE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTU OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U AKUJKOCTH.

Jlabopamopnsie pabomel u onvimol.

HccnegoBanue 3aBUCHUMOCTH Beca Tejda B BOAE OT 00ObEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

Ornpenenenre BBITAJKUBAOIIEW CHIIBI, IEUCTBYIOIIEH HA TEJO, IMTOIPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CHIIBI, JNEHUCTBYIOLIEH HA TEIO B
KUJIKOCTH, OT MACCHI TeJa.

OnpITel,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YaCTH
T€Ja U OT MJIOTHOCTU KUJKOCTH.



KoncTtpynpoBanue apeomeTrpa Wi KOHCTPYUPOBAHUE JIOAKU U ONIPEACIICHUE €€
IPYy30M0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrUs.

Mexannueckas paboTa. MOIIIHOCTb.

[Ipoctbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpuMeHeHue mpaBuia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas »sHepruda. KuHernueckas W NOTEHLIMWAIbHAS SHEPTHUS.
[IpeBpaiienrie OJHOrO BHAAa MEXAHUYECKOW OHHEPruu B ApYyroil. 3akoH
COXPaHEHHMS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

[Iprmepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenre pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBW)XCHHHM TeJa TIO0
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECUS pblyara.
N3mepenne KII/] HaKIOHHOW IIOCKOCTH.
N3ydeHune 3aKk0Ha COXpaHEHUSI MEXaHUUYECKON SHEPTUH.
8 KJIACC

Pa3zneu 6. TeruioBbie ABJICHUSA.

OCHOBHBIEC MOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOU TEOPUU CTPOCHUSA
BemiecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. ONbIThI, TOATBEPKIAOIINAE
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPIOToO, *KUAKOTO M Ta3000pa3HOrO COCTOSTHUM BeIECTBA.
Kpucrammueckue u amopgnbie Tena. O0bsiCHEHUE CBOMCTB T'a30B, KUIKOCTEH
1 TBEPABIX TEJI HA OCHOBE MOJIOKEHHUIN MOJIEKYJIAPHO--KUHETUUECKON TEOPHUH.
CmaumnBaHKe U KalmWUISIPHBIE SIBJICHUS. TemIoBoe paclIuUpEHNUE U CHKATHE.

Temnepatypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO TEIUIOBOTO JBHUKCHUSA
yacTtull. Buyrpennsist sneprusi. CriocoObl H3MEHEHUSI BHYTPEHHEH YHEPTUU:
TerIonepeaaya u copepiieHue padboTel. Buibl Tenionepenayu:
TEIUIONPOBOIHOCTD, KOHBEKIIHS, U3JIyUYCHHE.

KonudecTBo TemnoTel. Y nenbHas TeI0EMKOCTh BellecTBa. TemiooOMeH u
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oananca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEJbHAs TEIJIOTA ILIABJICHUS.
[Tapoo6pa3zoBanue u kouaeHcarus. Mcnapenne. Kunenue. Y nenpHas temiora



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTo
JABJICHHUSI.
Brnaxxnocts Bo3yxa.
DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.
[TpuHnmner paboThl TerioBbIX ABuraTesneit KIIJI reruioBoro aBuratens.
TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.
3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.
Hemoncmpauuu.
Ha6nronenue 6poyHOBCKOTO JIBHXKECHHUSI.
Habmonenue nuddysun.
HaGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
Hab6nronenue TemioBoro paciumpeHus Tedl.
N3MmeHeHune naBiaeHus raza npu M3MEHEHUU 00bEMa U HarpeBaHUU WU
OXJIAKJICHUH.
[IpaBuia u3mMepeHust TEMIIEPATYPHL.
Bune! Termonepenaun.
OxJtaxkieHue npu COBEPIICHUHN pabOTHI.
HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Hab6nronenue kunenus.
Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPU TJIaBJICHUU.
Mojenu TeIIOBBIX JBUTaTelIeH.
Jlabopamopnwie pabomul u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM WJIK caxapa.
OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TelL.
Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.
OMnBbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa 1
HarpeBaHus WIN OXJIAXKICHUS.
ITpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyPHI.
HaOmronenue nsMeHeHust BHyTpEHHEN SHEPTHUH Teja B pe3ysibTaTe
TerIonepeaun U paboThl BHEITHUX CHUJL.
Uccnenosanue siBieHUs TEMIIO00OMEHA MPU CMEIIMBAHUM XOJIOIHON U ropsiueit
BOJIBL.
Onpenenenre KOJIUYECTBa TEMIOTHI, TOJYYEHHOTO BOJIOM MPHU TEMJI000OMEHE C
HarpeThiM METAJUTMYECKUM LIUJIUHIPOM.



Onpenenenue yaenbHON TEMITOEMKOCTH BEILLIECTBA.
Hccnenosanue npoliecca UCIapeHus.
OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.
Onpenenenue yAenbHON TEMIOTHI IIJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHMS.

Onextpuzanus Ten. /[Ba poaa snekTpuyeckux 3apsaoB. Bzanmoneincteue
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aUMOJICUCTBUSA
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aps/I0B U PACCTOSHUSI MEXKY TEJIaMM ).

DnekTpuueckoe nosie. Hanpssk€HHOCTh anekTpudeckoro nosst. [Ipuaiun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu >5ekTpudeckux 3apsa0B. DIEMEHTAPHBIN 3JIEKTPUYECKUN 3aps/I.
Crpoenne aroma. IIpoBOZHMKM W JAWDIEKTPUKU. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Hctounuku mOCTOSSHHOTO ToKa. JIEMCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

OnekTpuueckass unenb. Cuna Toka. OJNEKTPUYECKOE  HANpPSHKEHUE.
ConpoTuBiieHHE IPOBOJHUKA. Y IEJIBHOE CONTPOTUBJIEHUE BelIeCcTBA. 3aKOH OMa
s yyactka nenu. llocienoBarenbHOoe W MApajulelIbHOE  COCIWHEHHE
IPOBOJHUKOB.

PaGota u MOIIHOCTH AJEKTPUYECKOTO TOKA. 3akoH Jxoyms—JIeHna.
DONeKTpUYeCKue IeMU W TMOTPEOUTENN DIICKTPUUECKOW HHEPrUu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE  MarHuThbl. B3anMOAENCTBHME MOCTOSIHHBIX  MAarHUTOB.
MaruuTtHoe nosie. MarauTHoOE 1oJjie 3eMJIA ¥ €r0 3HaYEHUE I KU3HU Ha 3eEMIIE.
OnbiT Opcrega. MarHutHoe moJie 3JIEKTpU4eckoro Toka. IIpumeHeHue
AJIEKTPOMAarHWTOB B TEXHUKE. [|eiCTBME MarHUTHOTO MOJIsl Ha MPOBOJHUK C
TOKOM. DIIEKTPOJIBUTATEIb ITOCTOSTHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOIBUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBimeHne snekTpoMarHuTHOM WHAYKUMU. [IpaBuio
Jlenma. Onextporenepatop. CrocoObl TMOJYYEHHUS AJIEKTPUUECKOW SHEPIHH.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUs Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsE UHAYKIIHS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPsAI0B.



[IpOBOAHUKY U TUDJIEKTPUKH.
MoenupoBaHr€ CUJIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.
M cTOYHUKM TOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKHUM TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuibl TOKa aMIEPMETPOM.
N3Mepenne 3JeKTpuYeCcKOro HanpsKeHUs BOJIbTMETPOM.
PeocTat 1 Mara3uH COpOTUBIICHUM.
BzaumojelicTBre MOCTOSHHBIX MAarHUTOB.
MoennupoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmneIT Dpcrena.
MarauTHoOE 1oJjie ToKa. DJICKTPOMArHHUT.
JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.
UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.
OmnebiTel @apanest.
3aBUCUMOCTH HaIPABJICHUS UWHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HMKHOBCHHSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.
OnpITeI IO HAOIOACHUIO JISKTPHU3ALNH TEJl MHIYKIIUEH U TIPU
COINPUKOCHOBEHUH.
HccnenoBanue 1eMCTBUS JEKTPUUECKOTO MOJISI HA MPOBOJHUKHU U
TADIICKTPUKH.
Co6opka 1 mpoBepka pabOThI AIEKTPUICCKOMN 1IETH MOCTOSHHOTO TOKA.
HN3mepenue u peryJimpoBaHue CUJIbI TOKA.
HN3mepenue u peryJimpoBaHue HAMPSIKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEPE3 PESUCTOP, OT
COINPOTUBIICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COPOTUBJICHUS
MPOBOJHUKA OT €r0 JJIMHBI, IUIOMIAAN IMOTIEPEUYHOTO CEYEHHS U MaTepuara.
[TpoBepka npaBuiia CIOKEHUS HANPSIAKEHUIN TP MTOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuiia Jjisi CHIIbI TOKA MIPH MapalieIbHOM COSTMHEHUN
PE3UCTOPOB.
Omnpenenenre pabOTHI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.



OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa, HAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.
Onpenenenue KII/I HarpeBaTensi.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3y4yeHnne MarHuTHOTO OISl TOCTOSIHHBIX MarHUTOB NP X O0BEUHEHUN U
pa3ieiICHUN.
UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJAECHCTBHS KAaTYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKAa M HAIPABJICHHS TOKA B KaTylike. M3yueHue
JNEUCTBHSI MATHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.
N3mepenune KII/] anexkTpoaBUraTeIbHON yCTaHOBKHU.
OneITel 1O KCCIENOBAHUIO  SIBIICHUS  AJIEKTPOMArHUTHOM  MHIYKIUU:
UCCIIEOBaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe aBrmxkeHue. MarepuanbHas Touka. Cucrema oOTCUETa.
OTHOCHUTEIBHOCTh MEXAaHWYECKOIO JBHMKEHHsA. PaBHOMEpHOE NMPSAMOIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHenHoe naBuwkeHue. CpenHsas u
MIHOBEHHAs! CKOPOCTb Tea IPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEWHOe ABukeHue. CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE 1O OKpYKHOCTH. [leproa u yactora 0OpaleHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMUTENTBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herootona. Bropoi 3akoH Herotona. Tpetuin 3axkoH
Herorona. [IpuHIun cynepno3suuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUSI CKOJIbXKEHUS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuna TSIKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
naneHus. JIBmxenue maHeT Bokpyr ComHua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecre MarepualbHOM  TOYKH. AOCONIOTHO TBEPAOE  TeEJoO.
PaBHOBecue TBEpAOro TeNa ¢ 3aKPEINIEHHON OChIO BpalleHUsl. MOMEHT CHUJIBL.
LlenTtp TsxeECTH.

Nmnynece Tena. 3menenne nmnyibca. Mmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEaKTUBHOE ABUKEHHUE.



Mexannueckass pabota U MOUIHOCTh. PaboTa cui TSXKECTH, YNPYrocT,
Tperusi. CBs3b dHEpruu U padoThl. [loTeHnnanpHas YHEPrHs Tena, MOJHATOTO
HaJl IIOBEPXHOCTHIO 3eMiM. lloTeHunanmpHass HHEPrUs CKATOM MPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHECHHUS
MEXaHWYECKON IHEPTUH.

Jlemoncmpayuu.

HaGntoieHne MexXaHM4ecKoro JBUKEHMsI Tela OTHOCUTENBHO Ppa3HbIX Tel
OTCYETA.

CpaBHEeHHME TIyTed M TpPACKTOPUW JIBHJKEHHSI OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOpOCTH M YCKOPEHUS MTPAMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

Ha6utoieHue 1BMKEHUS Tella 0 OKPYKHOCTH.

Habnronenue MexaHWYeCKUX SIBICHUM, NPOUCXOMSAIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHHH OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS T€IAa OT MACCHI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.
HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMIrynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHne UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU NIPU JIBHKEHHUH TeJa MO ACHCTBUEM
PYKUHBI.

Jlabopamopnsie pabomel u onvimol.

KoHcTpynpoBanue TpakTa sl pa3roHa v JajbHEeHIIero paBHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEHKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJIbKEHUS OpycKa WM ABMKEHUS [IapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla IPU PaBHOYCKOPEHHOM JIBUYKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTY ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.



[IpoBepka rumnoTe3bl: €ciid Py PaBHOYCKOPEHHOM JABMXEHUHM 0€3 HayalabHOU
CKOpPOCTH NYTH OTHOCATCS KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIbHOTO
JABJICHHUSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBIXKCHHHM Tella IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenre pabOThI CUIIBI YIIPYTOCTH MPU MOABEME IPy3a C UCTIOIb30BAHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS YSHEPTUH.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHBI.

KonebarenbHoe nBmkeHue. (OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI:
IIEpUOJ, 4YacTOTa, aMIUIATyJa. MaTeMaTu4ecKnid W TPYKUHHBIA MAasSTHUKH.
[IpeBpaiiienrie 3HEpPrUn Mpu KoJieOaTeIbHOM JIBHXKEHUHU.

3aryxatouue  kosieOaHusi.  BwiHyxkaeHHble  KkoneOaHus. Pe3oHaHc.
Mexannueckue BOdHBL. (CBOICTBA MEXaHMYECKUX BOJIH. I[IpomonbHbie WH
MONEPEYHbIE BOJHBL. J[MWHA BOMHBI W CKOPOCTh €€ pacnupOCTPAHEHHS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3ByK. ['poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

HaoOmnronenue konedbaHuit Te 1Moj| 1€MCTBUEM CHUIIBI TSKECTH U CHIIbI YIIPYTOCTH.
Ha6nronenue koneGanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOnronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenre 4acTOThI U MEpUOIa KOJIeOaHUN MaTEMAaTHYECKOTO MasITHUKA.
Ornpenenenre 4acTOThI U MEPUOJia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHMIA MOABEIIICHHOTO K HUTH TPy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJIEOaHM MPY>KMHHOTO MAasITHAKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH MepUoa KoJieOaHUM Tpy3a, MOABEIIEHHOIO K HUTH,
OT Macchl rpysa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHO/Ia KOIeOaHH MPy>KMHHOTO
MasiTHUKA OT MACChl Tpy3a U KECTKOCTHU NPy UHBI. MI3MepeHue ycKkopeHus
CBOOOTHOTO TA/ICHWSL.

Pa3znes 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA
ANEKTPOMArHuTHHIX BOJH. [llkama 37aeKTpoMarHUTHBIX BOJH. Vcmosib30BaHME
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarHuTHas npupojaa cBera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBaA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3ydenne CBONCTB SJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHUIBLHOIO
TenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBeta. Mcrounuku — ceera.  [Ipsamonuneinnoe
pacnpoctpanenue cBeta. 3atMeHusa ConmHuna u JlyHel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akOH mpesnoMieHus cBera. [loiHOe BHyTpeHHee
oTpaxkeHue cBeTa. Mcmosb30BaHWE TIOJHOTO BHYTPEHHETO OTPaXEHUsl B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm myweit B numHze. Onruueckas cucrema (oroamnmapara,
MUKpPOCKONIA M Tejeckomna. ['J1la3 Kak onThyeckas cHcTeMa. bIM30pyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OmbiTel HbtoroHa. CrokeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsAMonMHEHOE pacTpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne nzo0pakeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

ONTHYECKUN CBETOBO/I.

Xon nyyei B coOuparolieit JImH3e.

X0 Iy4ell B pacCerBaroIIeH JUH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.



[Tpunumn nefictBus ¢oToamnmnapara, MUKpPOCKONA U TEIECKOIA.
Monens rinasa.

Pasnoxxenue 6emoro cBera B CIIEKT).

[TosryueHune 6e0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanue 3aBUCHMOCTH yTila OTPaXKEHHUS CBETOBOTO JIyda OT yria
naJcHUs.

N3ydeHne xapakTepUCTHK N300pakeHUs IIpeIMETa B IUIOCKOM 3€pKae.
HccenenoBanne 3aBUCMMOCTH yTJIa PEJIOMIIEHUS CBETOBOTO JIy4a OT yria
MaJICHUs HA TPAHULIE «BO3TYyX—CTEKIION.

[TosyueHnne n300paxeHUi ¢ TOMOIIbIO COOMPAIOILIEH JINH3BI.

Omnpenenenre GOKYCHOT0 pacCTOSIHUS U ONTUYECKOM CHIIBbI COOMpPAOIIEH JIMH3HI.
OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITH IO BOCOPUATHIO [IBETA PEIMETOB MPU UX HAOIIOACHUH YEPE3 LIBETOBBIC
(UIBTpHL

Paszpnes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopaa u mnanerapHas mojens atoma. Mozens aroma bopa.
Hcnyckanne u nornomenue cBera atoMoM. KBaHTHI. JIMHEHYaThle CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CrpoeHue
aToMHOrO s1pa. HykiionHas Mozens aToMHOro sijapa. M3oronsl. PagnoakruBHbie
npespaiueHus. [lepuon nmomypacnasa aTOMHBIX €.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUsI 3apsI0BOIO U MacCOBOI'O YHUCEIL.
OHeprus cBsi3W aTOMHBIX sAnep. CBs3b Macchl U 3Hepruu. Peaknuu cuHTes3a u
nenenus saep. Mcrounnku 3epruu ConHma U 3BE3 1.

Anepnas sHepretuka. JleMCTBUS PaguOaKTHBHBIX M3JyYEHUN HA >KUBBIE
OpraHU3MBl.

Hemoncmpauuu.

CriexTpbl U3ITy4YEHHMS U TOTJIOUICHUS.

CriexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyUEHUH.

Peructpatiys nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
HccnegoBaHue TPEKOB: M3MEPEHUE IHEPTUU YACTHULIBI IO TOPMO3HOMY ITYTH (I10
doTorpadusm).



N3mepenne pagnoakTUBHOTO (oHA.

IToBTOpPHUTENHLHO-00001AIOIINIA MOYJIb.

[ToBTOpUTENHEHO--0000IIAOIINIMA MOAYJIb npeaHa3HaYeH TUISt
CUCTeMaTH3allii # O00OOIIEeHHsA TPEAMETHOTO COJEp)KaHUsS U  OIMbITa
JEeSATETBPHOCTH, TPUOOPETEHHOTO TIPH M3YYCHUH BCETO Kypca (U3MKHU, a TAKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHYy MO (hM3HKE s
00y4aromuxcsi, BHIOPABIINX ATOT YUYCOHBIN MpPEIMET.

[Ipn w3ydyeHWH AAHHOTO MOMYJS PEATU3YIOTCS U CHUCTEMATH3UPYIOTCS
BHUJIBI JICSATEIHHOCTH, HAa OCHOBE KOTOPBIX OOCCIEUYMBACTCS JTOCTHIKCHHE
OPEIMETHBIX W METalpeIMETHhIX IUIAaHUPYEMBIX pe3yJbTaTOB OO0yuYeHUs,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAsI TPaMOTHOCTh: OCBOEHUE HAYUYHBIX METOJ/IOB
WCCJICIOBAHMS SBJICHUN MMPUPOJIBI M TEXHUKH, OBIAJACHUEC YMEHUSIMHU OOBSICHITH
¢du3nUecKue SBIICHUS, MPUMEHSISI TTOJIYICHHBIC 3HAHUS, pelaTh 3a/1add, B TOM
YHCJIe KAYeCTBEHHBIC U DKCIIEPUMEHTATbHBIC.

[IpuHUMNIMANTBbHO  JIESITEIBHOCTHBIM  XapakTep  JaHHOTO  pasjena
peanusyeTcs 3a CU€T TOTO, YTO 00yYaIOIIHeCs BHIMOIHIIOT 3aJJaHMsl, B KOTOPBIX
UM TIpeJJIaraeTcs:

Ha OCHOBE IIOYYCHHBIX 3HAHWW paclo3HaBaTh W HAYYHO OOBSICHATH
du3rgecKue SBICHUS B OKPYKAIOIICH MTPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

HCITOJTB30BaTh HAyYHBIE METOJbI MCCICAOBAaHUS (HU3UYCCKUX SBICHHM, B
TOM YHCIIE JJI TPOBEPKHU THITOTE3 U MOTYICHUS TECOPETUUECKIX BBHIBOIOB;

OOBSACHITh HayYHBIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, MPAKTHUYECKOTO  HWCIONB30BAHUS  PA3THMYHBIX
MCTOYHUKOB SHEPTUM HA OCHOBE 3aKOHA IMpEBpAIeHUS U COXPAHEHUsS BCEX
U3BECTHBIX BUJIOB DHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIETo 0O0pa3oBaHUs
HAMpPAaBJICHO HA JOCTWKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (GU3NKH HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus y o0y4aromierocst 0yryT cpopMrupoBaHbI CIEAYIONINE IMYHOCTHBIC
pE3yNbTaThl B YaCTH:

1) maTpMOTHYECKOTO0 BOCTIMTAHUS

— NPOSBJICHUE UHTEPECA K ICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(bu3nUecKoil HayKu;

— IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHICKUX yUEHBIX--(PU3UKOB;

2) rpaIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

— FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHUH OOILIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM NMPUMEHEHHEM JOCTHKEHUHN
du3uKy;

— OCO3HaHME BAXXHOCTU MOPATbHO--3TUUECKUX MPUHITUIIOB B ICSITEIHLHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPHUATHE 3CTETUYCCKUX Ka4eCTB (PU3NUECKON HAYKHU: €€ TapMOHUYIHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

— OCO3HaHHWE IEHHOCTU (UBUYECKOW HAYKU KaK MOIIHOIO HWHCTPYMEHTa

IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHUM, BAXKHEUILIEN COCTAaBISIOLLECH
KYJBTYPBI;

— Ppa3BUTHE HAyYHOH JII0OO3HATEIBHOCTH, MHTEPECA K HCCIIEI0BATENBCKON
NEeATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIUOHAIBHOT0
0J1aromnoJry4us:

— OCO3HaHUE LEeHHOCTH Oe3omacHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWi O€30MacHOr0 TMOBEACHHUS Ha
TpaHCHOPTE, HA JOPOTax, C ANEKTPUUYECKUM M TEIJIOBBIM OOOPY/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMHUPOBAHHOCTH HaBBbIKA PEQIICKCUH, TPU3HAHNE CBOETO MTpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AaKTUBHOE y4yacTM€ B pEUICHUM NPAKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTenbHON Opranu3alii, ropoia, Kpas) TEXHOJIOTUYECKON U COIUaTbHOM
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI:

— OpHWCHTAIMs Ha TPUMEHEHHE (PU3NYECKUX 3HAHWKA Ui PEIICHUs 3aJad B
00JIaCTU OKpyKaroueh cpeapl, IJIAHUPOBAaHUS TOCTYNKOB W OILICHKH UX
BO3MOYHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

— OCO3HaHME TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM 1 IyTel ux
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJIOBUAM COLUAJIBHON U PUPOAHOM
cpeasbl:

— TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBIMOJHEHUH HWCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOU HAMTPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— IOBBIIICHUC YPOBH:A CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTHUICCKYIO
ACATCIBHOCTD,

— MOTpeOHOCTh B POPMUPOBAHUM HOBBIX 3HAHUMU, B TOM Unciie GOpPMYITUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUSX;

— OCO3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1aCTH
du3uKy;

— TUTAHUPOBAHHE CBOETO PA3BHUTHS B MIPUOOPETECHUN HOBBIX (PM3HUYECKUX
3HAHUI;

— CTPEMIICHUC aHAJIM3UPOBATh U BBIABJIATH B3AMMOCBA3U ITPUPOIBI, O6IJ_[€CTBa nu
OKOHOMHMKH, B TOM 4YUCJIC C HCIIOJIb30BaAHHUCM (1)H31/I‘{GCKI/IX 3HaHHfI;

— OLIEHKA CBOMX JICMCTBUM C YYETOM BIUSHHS Ha OKPYKAIOLIYIO CpENy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare 0OCBOCHHUS MPOrpaMMEI 10 (PU3HKE Ha YPOBHE OCHOBHOTO
00111eroo6pa3oBaHuy00yUaromerocsioy 1y TcOpMUpOBaHbI
MeTanpeaMeTHbIE pe3yJbTaThl, BKJTIOYAIOMITHC NI03HABATEIIbHBIC
YHHBEpCaJbHbIC Yy4eOHbIC JIEWCTBHS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC
yueOHbIe ICHCTBHS, PETyJIATUBHbBIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBHS.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1€l CTBUA



Ba3oBble Jiornyeckue aAeiicTBHA:
BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYLIECTBEHHbIM MpU3HAK KilacCU(UKAIIMK, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH U TMPOTHBOPEYHUSI B PACCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;
BBISIBIISITh  ITPUYMHHO--CJICJICTBEHHBIE CBSI3M TMPU  M3YYCHUH (PHU3HUSCKUX
SABJICHUM W TPOLIECCOB, JIE€NaTh BBIBOJBI C HCIOJb30BAaHUEM JCAYKTHUBHBIX U
UHAYKTUBHBIX yMO3aKJIIOYEHUW, BBIJBUTaTh TUIOTE3bl O B3aUMOCBS3SX
(bu3HUEeCKNX BEJINYUH;
CaMOCTOSITEJIbHO BBIOMpATh CHOCOO perieHus yueOHou (u3uveckoil 3amgadu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS, BBIOOp HanboJiee MOAXOASIIETO
C y4€TOM CaMOCTOSATENILHO BbIICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:
UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
IPOBOJUTH IO CAaMOCTOATEIHLHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIO>KHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0OBaHNE (DU3UUECKOTO SIBJICHUS;
OIICHUBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIUIO, TIOJYYCHHYIO B
XO0J1€ UCCIICIOBAHUS WII IKCTIEPUMEHTA;
CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI IO pe3ysbTaTaM
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, MCCIICTIOBAHNS;
IPOTHO3UPOBATh BO3MOXKHOE JlajibHEHIIIee pa3BUTHE (PU3NUYECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh TPENANOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:
MPUMEHATh Pa3IMYHBIE METOIbl, MHCTPYMEHTBI M 3alpOChl MPH TOUCKE u
orObope wuHGMOpPMAIMU WM JAaHHBIX C Y4E€TOM TPEIJIOKEHHON Yy4eOHOU
dbu3ndYecKon 3a1a9H;
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh M MHTEPIPETHUPOBATH HHOOPMAIUIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUSI,
CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (hOpPMY TIpEACTABICHUS] UHPOPMAITUN
Y WUTFOCTPUPOBATH PEIlacMbIe 3a7a49d HECIOXKHBIMUA CXEMaMH, TUarpaMMamH,
WHOM TpadUKOi U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:
B X0JI€ 00CYKJIeHHUsI yaeOHOTrO MaTepuaia, pe3yabTaToB JJA0OPATOPHBIX padOT U
IIPOEKTOB 3a1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOM TEMbI U BHICKA3bIBATh



UJiey, HalleJICHHbIE Ha PelIeHUe 3a7auu U MoAAepKaHue 0yiaroxenaTeIbHOCTH
OOIIIEHHUS;

COTIOCTABJIATH CBOM CY)XKJICHUS C CYXKICHUSMHU JAPYTUX YUaCTHUKOB JHAJIOTA,
OOHapy>KUBATh Pa3INYUe U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPENCTABIATh PE3YIbTAaThl BBIMOJIHEHHOTO (DPU3MYECKOTO OIBbITa
(3KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHUMATh M HWCIOJb30BATh MPEUMYIIECTBA KOMAHJHOW M WHAMBUIYaTbHOM
paboThI MPH pelIeHNH KOHKPETHOM (hru3ndeckor mpoOIeMsl;

MPUHUMATD [IEJIM COBMECTHOM JESITETLHOCTH, OPTaHU30BBIBATh ACUCTBUS T10 €€
JOCTHMKCHHIO: PACIpelesiTh PO, OOCYXIaTh MPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJHATH CBOIO 4YacTh pabOThl, JOCTUTash KAaueCTBEHHOI'O pe3yJjbTaTa IO
CBOEMY HANpPAaBICHUIO M KOOPAUHHUPYS CBOU JCUCTBUSA C JIPYTUMH UJICHAMHU
KOMaH/Ibl;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa B OOMMHA MTPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTbHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaLUsIX, TPEOYIOIUX s
penieHus: GU3NYEeCKUX 3HaAHU;
OPHUEHTHPOBATHCS B  Pa3NUYHBIX  MOAXOAAaX  MPUHATHS  pEIIeHUi
(MHIMBUYyanbHOE, TPUHSATHE PEIICHWs B TpyMNe, MPHHITHE peIIeHui
rpynmnoi);
CaMOCTOSITENIbHO COCTABJISITh aJTOPUTM pelleHusl GU3NYECKOM 3a1auul Uin
IUTaHA UCCIIEJOBAHMS C YUETOM UMEIOILINXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpejiaraéMble BApUaHThl PELLIEHUI; 1eTaTh
BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U MpejiaraTh jiaH €€ U3BMEHEHHUS;
OOBACHATH  MPUYUHBI JNOCTUKEHUS (HeIOCTHKEHUS) pe3yJbTaToB
NEeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTBH KOPPEKTHUBBI B I€ATEILHOCTD (B TOM YHUCJIE B X0/ BBITOJIHEHUS
(U3HUECKOro HCCIIeJOBAaHUS UM MPOEKTA) HA OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBILIUXCS CUTYallMii, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa €U U YCIOBUSIM;



CTaBUTh ce€0s1 HA MECTO APYTroro 4ejJ0BEKa B XOJ€E Clopa WU IUCKYCCUHU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnU (PU3MUECKUX 3a7a4 WIN B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xonity oOydeHus B 7 Kjacce peaMeTHbIE pe3ybTaThl Ha 6a30BOM
YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:
MCIIOJIH30BATh MOHATHS: (PU3MYECKUE U XUMHUUCCKHUE SIBJICHUS, HAOII0ICHHE,
AKCIIEPUMEHT, MOJIEITb, TUIIOTE3a, SAUHUIIBI (PU3UMUECKUX BEITUINH, aTOM,
MOJIEKyJa, arperaTHbIE COCTOSIHUS BellecTBa (TBEPI0E, JKUIKOE, ra3000pa3HoE),
MEXaHUUYeCKOoe JIBHKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE),
TpaeKTOpHs, paBHOJICUCTBYIOIIAs cuiia, nedopMmanus (yrpyras, miacTu4eckasi),
HEBECOMOCTbh, COOOIAIOIINECS COCYAbL; Pa3nyaTh ABieHus (IudPysus,
TEIJI0BOE JABM)KCHHME YaCTHIL BEILIECTBA,

PaBHOMEPHOE JIBUKCHHUE, HEPABHOMEPHOE JIBUKCHUE, HHEPIIUS,
B3aUMOJICHCTBUE TE€JI, pPABHOBECHUE TBEPIBIX TEJl C 3aKPETIEHHON OChIO
BpallleHUs], TIEpeiada JaBJICHUS TBEPBIMU TEIaMU, KUIKOCTIMH U Ta3aMH,
aTMoc(epHOe JIaBlIeHHE, MIaBaHUE TeJl, TPEBpaIeHUs MEXaHUYECKON SHEPIHUH)
110 ONIMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UIECKOE SBJIICHUE; PACIIO3HABATH ITPOSBIICHUE
M3YUYCHHBIX (DU3NYECKUX SIBICHUU B OKPYKAIOIIEM

MHpE, B TOM 9ucie GU3UICCKHUE ABJICHUS B IPUPO/IC: IPUMEPHI IBHKCHHS C
PAa3IMYHBIMHA CKOPOCTSIMU B )KMBOW U HEKUBOU MIPUPOJIE, IEUCTBUE CHUIIbI
TPEHUS B IPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(PEPHOTO AaBICHUS Ha )KUBOMN
OpraHu3M, IIJIaBaHUE PHIO, phIYaru B TEJIE YEJIOBEKa, IIPH ATOM IEPEBOIUTD
IPaKTHYECKYIO 3a7a4y B YU4ESOHYIO, BBIJICISATH CYIIIECTBEHHBIC CBONCTBA
(npusHaku) GU3NYECKUX SIBJICHUI; OMMCHIBATh U3yUYEHHbBIE CBOMCTBA TEN U
dbu3uYecKue SIBJICHUS, UCTIONb3YSI

dbu3uyeckre BeIWYMHBI (Macca, 00ObEM, MJIOTHOCTH BEIIECTBA, BPEMSs, IMYTh,
CKOPOCTh, CPEIHsSI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSXKECTHU, BEC Tela, CHUiia
TpeHUsl, naBjaeHue (TBEPAOro Tena, KUJAKOCTU, Ta3a), BBITAJIKUBAIONIAs CHUJIA,
MeXaHH4YecKas paboTa, MOITHOCTD, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(PHUIueHTt
MOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKass U MOTEHIIMAIbHAs SHEPTHUsl),
IpU OMHCAHWUU TMPABWIHHO TPAKTOBATH (PUIMUECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, HMX OOO3HAUCHUS U EAUHUILI (U3NYECKUX BEJIWYHH, HAXOJUTh
(b opMyIIBl, CBA3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMU



BEJIMYMHAMH, CTPOUTHh TpadUKUd M3YUYEHHBIX 3aBHCUMOCTEH (PU3MUECKUX
BEJINYWH;

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIONB3YS
IpaBUJia CJI0XKEHUS CUJl (BJIOJIh OJTHOM MPsIMOM ), 3aKkoH ['yka, 3akoH Ilackans,
3aK0H ApxuMesa, MpaBUJIo paBHOBECHS pbryara (0JI0Ka), «30JI0TO€ MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEpruu, IpU 3TOM JaBaTh
CIIOBECHYIO (POpPMYJHMPOBKY 3aKOHAa M 3alHCBhIBATh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATH (PU3UYECKUE SIBJIICHHUS, IPOIIECCHI U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallull MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO--CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JOTrMYecKuX
maroB ¢ omopoi Ha 1-2 uU3yYyeHHBIX CBOMCTBA (U3MYECKUX SIBICHHI,
(pu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacyéTHbIC 3a1aud B 1—2 NeHCTBUSA, UCTIONIb3YsI 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3MUECKUE BEJIMYMHBL: HA OCHOBE aHaIM3a YCJIOBHUS 3aJauyd
3alHUChIBaTh KPaTKOE YCIOBHUE, TOJCTaBIATh (PU3NYECKHE BEIUYMHBI B
GopMynbl W NPOBOAUTH  PACUETHI, HAXOAWTH CIPABOYHBIE JaHHBIE,
HEO0OXOAMMBIE JUIsl pEHIEHUS 3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOIYYEHHOM
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PELIUTH MPU MOMOIIU (PU3UUECKUX
METOJI0B, B OITMCAHUM UCCIEA0BAHUS BBIICIATH IPOBEPSIEMOE IIPEATIOI0KEHUE
(rumoTtesy), pa3inyaTh U HUHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT, HAaXOJUTh
OIIMOKH B XOJI€ ONBITA, IE1aTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (DU3NUECKUX SIBJICHUIN WK (PU3NUECKUX
CBOMCTB Tes: (OpMYyIUpOBaTh NPOBEPSEMbIE MPEANOI0XKEHHS, COOUpATh
YCTAaHOBKY U3 MPEIJIOKEHHOr0 O00OpYIOBaHUs, 3alUChIBATh XOJ OIbITA U
bopMyIUpOBaThH BBIBOJIHI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CUJIBI U TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB,
3aMMUChIBaTh IMOKa3aHUs MNpPUOOPOB C Y4YETOM 3aJaHHOW  abCOMOTHON
MTOIPEIIHOCTH H3MEPEHHNN;

MPOBOJIUThH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3NUECKON BEJIMYUHBI OT
OpPYrod ¢ WCIOJb30BAHWEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IyTH
PABHOMEPHO ABWXKYILIETOCA Tela OT BPEMEHU ABWIKECHHs TE€Ja, CHJIBI TPEHHUS
CKOJBXEHUS OT Beca Tela, KayecTBa OO0paOOTKH MOBEPXHOCTEH Tel u
HE3aBUCHUMOCTH CHWJbl TPEHHS OT IUIONAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTOCTH OT YAJUHEHHUs TPYKUHBI, BBITAJIKUBAIOLIEH CHJIBI OT 00BEMa
IIOIPYKEHHOM YaCTHU Te€Ja U OT INIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTU Te€jJa, OT TJIyOMHBI, Ha KOTOPYI TMOrPYXEHO Tel0, YCIOBHM
IUTaBaHUsl TeJ, YCIOBUW pPAaBHOBECUS pblyara u OJIOKOB), Y4acCTBOBaTb B
IUTAHUPOBAHUM y4eOHOTO UCCIIeIOBAaHUs, COOMpPaTh YCTAHOBKY M BBITIOJIHATD
U3MEpPEHUs, Clieysl TMPeUIOKEHHOMY IUJIaHy, (UKCUpPOBaTh pPeE3yJIbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BHUAC MPEUIOKESHHBIX
Ta0JIMIl U TPaQUKOB, IeJIaTh BHIBOBI IO pe3yIbTaTaM UCCIEeI0BaHMUS;
MPOBOANTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIMYHUH (TUIOTHOCTDH BEUIECTBA
KUJAKOCTH U TBEPAOrO Tena, CUJla TPEHUSI CKOJBXKEHUS, JAaBICHHUE BO3/yXa,
BBITAJIKUBAIONIAs] CWJA, JEUCTBYIOIAs Ha MOTPY>KEHHOE B JKUIKOCTH TEIO,
KO3(Q(UIIMEHT TOJIE3HOTO  JEHCTBUS  MPOCTHIX MEXAaHU3MOB),  CIEAys
MPEJIOKEHHOW HMHCTPYKLIMH: TPU  BBIIOJHEHHH HW3MEpPEHUU coOuparth
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UICKOMOI BEJIMUHHBI;
co0iroaTh NpaBuiia TEXHUKU O€30MacHOCTU IpU pabore ¢ JabopaTopHBIM
000py10BaHUEM;

yKa3bIBaTh HPHUHILIMIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETP, COOOLIAIOLIMECS COCYAbl, OapoMeTp, phlyar,
MOIBMYKHBINA M HEMTOABWKHBINA OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTEpU30BaTh IPUHIIUIIBI JEHCTBUA U3YUYEHHBIX IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB ¢ ONOPOM HA UX OMUCAHUS (B TOM YHCIIE: TOAIIUITHUKHA, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIUYECKHM IPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBON
HacoC, apeoMETp), MCIOJb3Yys 3HAHUSI O CBOMCTBAX (PM3MYECKUX SBJICHUN M
HE00XoaAuMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O IPUMEPAX) MPAKTHUYECKOTO
MCIIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B MOBCETHEBHOM KU3HU ISl 00ECTICUEHUS
0e30MacHOCTH MPpHU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXpaHEHUsl 3/I0POBbsl U COOJIIOJECHHMS HOPM 3KOJOTMYECKOTrO MOBENEHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATH OTOOP UCTOYHUKOB MH(popManuu B UHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUU U MyTEM
CpaBHEHMS Pa3JINYHBIX UICTOUHUKOB BBLACATH HHPOPMALIUIO, KOTOpAst SIBIISETCS
MPOTUBOPEUYUBOI HIIK MOKET ObITh HEAOCTOBEPHOM;

MCIIOJIb30BaTh MIPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO--TIONYJISPHYIO
JIUTepaTypy (pU3MUecKoro coep kaHus, CIpaBOYHbIE MaTEpUAIIb, pECYPChI
cetu IHTEpHET, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaUU GU3NYECKOTO COACPKaHHs, B TOM UUCIIe
myOJIMYHO JIeJIaTh KpaTKUe COOOIIEHUS O pe3yiIbTaTaxX MPOEKTOB WM YICOHBIX



UCCIIEOBAaHMM, MPHU 3TOM IPaMOTHO UCIOJIb30BaTh U3YyUYEHHbBIN MOHITUNHBIN
anmnapar Kypca (GpU3MKd, COMPOBOXKAATh BHICTYIICHUE MTPE3CHTAILINEH;

MpU  BBIMIOJTHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN paclpenensiTh
00513aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTaBICHHBIMU 33/1a4aMH, CICAUTD
3a BBINOJTHEHUEM TUIaHA JIEUCTBUM, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIa
B JIESITEIBHOCTH IPYIIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE,
YUHUTBIBasi MHEHUE OKPYKAIOIIUX.

K koHiry oOyuenus B 8 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0230BOM
YPOBHE JIOJDKHEI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YJAIOIITUXCSI YMECHHUM:
KCTOJIB30BaTh MOHATHUS: Macca U Pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE U
amop(dHbIe Tea, HACHIIIICHHBIN U HEHACHIIIICHHBIN Tap, BIAXKHOCTh BO3/yXa,
TeMIIepaTypa, BHYTPEHHSSI SHEPIUsl, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBIN
BJIEKTPUYECKUH 3apsl, SIEKTPUUECKOE MOJIE, MPOBOJHUKHU U JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIEC; Pa3JINYaTh SIBJICHUA
(TemioBOE paclIMpeHue U ckaTue, Terionepeaaya,

TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KAIMJUIAPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIus, TIJIaBJICHUE, KpUCcTauin3anus (0TBEp/iIeBaHuE), KUTICHUE,
Terionepeaaya (TemIoNPOBOAHOCTh, KOHBEKIIUSI, U3TyUYCHUE), dIIEKTPU3ALIH
T€JI, B3aUMOJCHUCTBUE 3aPSAI0B, IEVCTBUS AIEKTPUIECKOTO TOKA, KOPOTKOE
3aMBIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JICMCTBUE MATHUTHOT'O TIOJIS1 HA
MPOBOAHUK C TOKOM, JIEKTPOMArHUTHASI MHYKIIMS) TIO OTUCAHUIO UX
XapaKTEPHBIX CBOKMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
bu3nuecKoe SABJICHNUE; PACTIO3HABATH MPOSBICHNE U3YYSCHHBIX (PU3UIECKUX
SIBJICHUM B OKPY’KAIOILLIEM

MHpE, B TOM yucie (GU3nYECKUe SIBJICHUS B IPUPO/JIC: TOBEPXHOCTHOE
HATSDKCHHUE U KalWJUISPHBIE SIBIICHUS B IPUPOJIE€, KPUCTAIUIBI B IPUPO/IE,
m3nydyenre CoJlHLa, 3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, UHEs, CHETa, JIEKTPUYECKUE SABJICHUS B aTMOcdepe,
AIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T10JI€ 3eMJIH, JIpeiid) MOIIFOCOB,
POJIb MATHUTHOTO MOJISI AJIs1 )KU3HU HA 3eMIIe, OJISIPHOE CUSIHUE, TIPUA 3TOM
MEePEBOUTD MPAKTUYECKYIO 3a7a4y B YUEOHYIO, BBIJICTSATh CYIIECTBEHHBIC
cBolcTBa (TIpU3HAKK) (DU3NIECKUX SBJICHUH; OMMCHIBATh N3yUYCHHBIE CBOMCTBA
TeN ¥ PU3NYECKUE SBJICHHUS, UCTIONB3YS

¢u3nueckrue BENMYMHBI (TeMIlepaTypa, BHYTPECHHSSI JHEPrus, KOJIMYECTBO
TEIUIOTHI, YJEJIbHAs TEIUNIOEMKOCTh BEIIECTBA, YAEIbHAS TEIUJIOTA IUIABJICHUS,
ylienbHasg TeIuloTa nmapooOpa3oBaHMsl, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA,
K02 (D PUITMEHT MOJE3HOTO JEHCTBUS TETIJIOBOM MAIlIMHBI, OTHOCUTEIhHAS



BJIQXXHOCTh BO31yXa, DJIEKTPUYECKUM 3apsij, CHUJa TOKa, 3JIEKTPUYECKOe
HaIpsDKEHUE, CONPOTUBIICHWE TPOBOAHMKA, YAEIBHOE  CONPOTHUBIICHUE
BEILIECTBA, pab0Ta M MOUIIHOCTh 3JEKTPUYECKOIO TOKA), IPU ONUCAHUHU
OPaBWJIBHO TPAKTOBATh (PU3MYECKUII CMBICI MCIONb3YyEMBIX BEJIMYUH,
0003HaUeHUA U €IUHULBl (U3NUECKUX BEJIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO0 BEJIMYMHY C JPYIMMH BEIUYMHAMH,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS U MTPOLIECCHI, UCIIOB3YS
OCHOBHBIC IIOJIOXKEHHUS MOJIEKYJSIPHO--KHHETUYECKOH TEOPUM  CTPOCHMS
BEILIECTBA, TPUHIUI CYNEPIIO3ULIAH TTOJIEH (Ha KAaUeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHHus 3apsaa, 3akoH Oma mid ydacTka Lenw, 3akoH /[xoynsa—Jlenna,
3aKOH COXPAaHEHHs SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKHE MPOLIECCHI U CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHH MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTrHYecKHX
mIaroB ¢ omopod Ha 1-2 u3ydyeHHBIX CBOMCTBA (DUBMUYECKUX SIBICHHI,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacyéTHbIE 3a/1a4d B 2—3 AEHCTBUSA, UCIIONIb3YsI 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIME (PU3NYECKUE BEJIUYMHBL: HA OCHOBE aHAIN3a YCIOBHS 3alayu
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUISI PELICHUS
3a/la4d, BbIOMpPATh 3aKOHbI M (OPMyJbI, HEOOXOAMMBIE MJid €€ pelIeHus,
MPOBOJIUTh pPACU€Tbl W CPAaBHUBATh IMOJIYYEHHOE 3HAYEHUE (PUIUIECKOM
BEJIMYHMHBI C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PELIUTH MPU MOMOIIU (PU3UUECKUX
METO/IOB, HCHOJB3Yysl OIMCAaHWE WCCIEAOBAHMS, BBIACIATh TPOBEPSEMOE
MPEANOJOKEHNEe,  OIEHMBAaTh  MPABWIBHOCTh  MOPSAKA  MPOBEACHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOJIBI;

MPOBOJIUTH OIBITHl MO HAOMIOJCHUIO (DPU3UUYECKUX SIBICHUU WIH (PU3HUECKUX
CBOMCTB TeJl (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHHS BO3/lyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH IpoLecca OCTHIBAHUS WM HarpeBaHUs IpH
M3JIyYEHUM OT LBETa M3JIydarollel (IOIrIomaronieil) NOBEPXHOCTH, CKOPOCTh
MCIIapEHUs BOABI OT TEMIIEPATYPHI )KUIKOCTH U IJIOIAAU €€ MOBEPXHOCTH,
ANEKTPU3ALMA TN U B3aUMOICUCTBHE ANEKTPUUECKUX 3apsI0B, B3aUMOICHCTBHE
NOCTOSIHHBIX ~MAarHMWTOB, BU3yajW3allMsl MArHUTHBIX TMOJE€H TMOCTOSHHBIX
MarHuTOB, JEHCTBUS MArHUTHOTO TMOJS HAa MPOBOJHMK C TOKOM, CBOMCTBa
ANEKTPOMArHUTA,  CBOWMCTBA  DJIGKTPOABUTATENsl  MOCTOSHHOIO  TOKA):
(GopMyIupOBaTh MPOBEPSEMBIE TPEITOJIOKEHNS, COOUPATh YCTAHOBKY U3



PEJIOKEHHOTO 000PYJOBaHMsI, ONUCHIBATH XOJ OMNbITa U (HOPMYIMPOBATH
BBIBO/IbI;

BBIIIOJIHATH MPSAMBIE W3MEPEHUs TEMIEPATYpbl, OTHOCHTEIIBHOM BIIa)KHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3UYECKON BEIMYUHBI OT
JAPYTroi C UCHOJIb30BAHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTUBIICHUS
MIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIAJX IONEPEYHOrO0 CEYEHHS] W YAEIBHOIO
CONPOTHUBJIEHUS BELIECTBA TPOBOIHUKA, CUJIBI TOKA, UAYILIETO YEPE3
IPOBOJIHUK, oT HaNpsKEHUS Ha  IPOBOJHUKE, HCCIIeJOBaHHE
[OCJIENOBATEIBHOTO W IApPAJUIEIBHOTO  COCAMHEHUN  MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBINOJIHSITH U3MEPEHUS,
cleqysl NpeNoKEHHOMY IUIaHy, (PUKCHUpOBaTh peE3yJbTaThl IONyYSHHOU
3aBHCHMOCTH B BUJI€ TaOJMIl U rpapuKoB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
UCCJIEI0BAHNSI;

OPOBOJUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BeIMUuH  (yJenbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHUE MPOBOJHHKA, paboTa M MOUIHOCTh
AIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEPEHUS, cobupaTthb
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CHEAys IPEMIOKECHHOW WHCTPYKLUH, H
BBIYMCIIATH 3HAUEHUE BEJIMYMHBI;

coOJI0/1aTh NpaBUjia TEXHUKH OE30MaCHOCTH MpHU paboTe ¢ J1ad0paTopHbIM
000pyT0BaHUEM;

XapaKTepHU30BaTh MPUHLIMIBI IEUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX ONUCAHUsA (B TOM YHMCJE: CUCTEMA OTOIUIEHHS IOMOB,
TUTPOMETP, TapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK AINEKTPUUECKOM
SHEPTUH, FTEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATEIIbHbIC

AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUUYECKUE MPEIOXPAHUTEIH,
ANIEKTPOMATHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O
CBOWCTBax  (U3MYECKUX  SABJICHWM U HEOOXOAUMBIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPONCTBA U U3MEPUTENbHbIE MPUOOPHI
0 CXeMaM M CXEMaTH4YHbIM PUCYHKAM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
NICUXPOMETpP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOpaHusl, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPUUYECKHX IIeNell ¢ MOCleqOBaTENbHBIM U
napajijieibHbIM COEAMHEHUEM 3JIEMEHTOB, pasjinyasi yCIOBHbIE O0O3HAYEHUs
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;



PUBOIUTH TPUMEPHI (HAXOAUTHh HH(POPMAITHIO O TPUMEPaX) MPAKTUIECKOTO
UCTIONB30BaHUsS GU3NICCKUX 3HAHUI B TTIOBCETHEBHOM JKU3HH JISI 00€CTICUCHS
0€301MacHOCTH MPH 0OpaIeHnH ¢ TpUOOpaMu U TEXHUUYECKUMH yCTPONCTBAMH,
COXPAaHEHUsSI 3JIOPOBbS M COOJIOJCHUS HOPM JKOJOTHYSCKOTO TIOBEICHHUS B
OKpY>KaroIlIel cpene;

OCYIIECTBIISITh IOUCK HH(popManmu HU3HIecKoro coaepkanus B IaTepuere, Ha
OCHOBE HWMCIOIIMXCA 3HAHUW W TYTEM CPaBHEHUS JOMOJHHUTEIbHBIX
MUCTOYHUKOB BBIJICISITh HH(DOPMAIIHIO, KOTOpast SBISETCS MPOTHBOPSUYUBOMN WIIH
MOJKET OBITh HEJTOCTOBEPHOM;

WCIIOJIh30BaTh TIPH BBIMIOJHEHUW YYCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
TuTepatypy (GU3MYECKOTO COACp)KaHUs, CIPABOYHBIC MaTEPHAIIbI, PECypChl
cetu laTepHeT, BIajeTh NpuéMaMi KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MMChbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHUs, 0000111ast
HH()OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UICCKOTO COMICPKaHMS, B TOM
yycie — NyOJIM4YHO — MPENCTaBIsAThH pe3ybTaThl NPOSKTHON  WiIH
UCCJIEIOBATENILCKOM  JICATENIbHOCTH, MpPU 3TOM TPaMOTHO HCIOJIb30BATh
M3yYCHHBIN MOHATHUIHBIN anmapaT Kypca GU3HUKH, COTIPOBOXKIATH BHICTYIIIICHUE
IIPE3CHTALUEN;

TP BBITIOJITHCHUH YYEOHBIX MTPOCKTOB W UCCIEAOBAaHUIN (DU3UIECKUX MTPOIIECCOB
pacnpenensaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTaBJICHHBIMH
3a/layaMu, CJCAWTH 3a BBIITOJIHCHHEM IUTaHA JTCUCTBUI M KOPPEKTHUPOBATH €TO,
aZICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH TPYIIIIHI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TMPOSBISAS TOTOBHOCTH
paspemiarb KOHMIUKTHI.

K koHniy oOydenus B 9 kjiacce mpeaMeTHbIE pe3yIbTaThl Ha 0230BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:
HCITOJTH30BaTh MOHATHS: CHCTEMA OTCUETa, MaTEpPHAIIbHAS TOUKA, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXaHUUYECKOTO JBIKEHUS, Aehopmanus (yrnpyras,
MJIaCTUYECKast ), TPEHUE, IIEHTPOCTPEMUTENHHOE YCKOPEHUE, HEBECOMOCTD H
MEePETPy3KH, LIEHTP THKECTH, a0COMIOTHO TBEPAOE TEINO, LIEHTP TIKECTH
TBEPIOTO TEJla, pAaBHOBECHE, MEXaHUUYECKHUE KOJICOAHUS U BOJIHBI, 3BYK,
nH(PPa3BYK U YIbTPA3BYK, dJICKTPOMArHUTHBIC BOJTHBI, IIIKAJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAbHO30PKOCTb, CITEKTPHI
UCITyCKaHUS 1 TOTJIONICHHS, ab(da-, 0eTa- 1 TaMMa-u3TydeHuUs, U30TOTIbI,
sIepHast PHEPreTHKa; pa3IndaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE
IIPSIMOJIMHENHOE
JIBIKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBIKEHUE, CBOOOTHOE TTa/ICHHE



T€l, PAaBHOMEPHOE JBW)KECHHME II0 OKPYXXHOCTH, B3aUMOJCHUCTBHE Tell,
pEaKkTUBHOE JABW)KEHHE, KojeOaTelbHOE JIBJKEHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOaHHUsI ), PE30HAHC, BOJIHOBOE JIBM)KEHHE, OTPAKEHUE 3BYKA,
IPSIMOJINHEWHOE PACIIPOCTPAHEHHE, OTPAKEHNE U IIPEIIOMIIEHUE CBETA, MIOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIIEKTP U CIOKEHUE
CHEKTpaJbHBIX LBETOB, IUCIEPCHSI CBETA, E€CTECTBEHHAs DPAaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOro0 CHEKTpa H3JIy4YeHUs) IO OINUCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOE
(puznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM uucie (u3nuecKue SBJICHHS B MPUPOJIC: IPUIUBBI U OTIMBHI,
nBrkeHue I1uiaHeT COJHEYHOM CHCTEMbI, PEaKTHBHOE JBH)KEHHUE >KHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB JKHUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE
BOJHBI, I[yHAMH, 3XO, I[BE€TAa TeJ, ONTUYECKHE SBIEHUA B MPUPOJE,
OMOJIOTUYECKOE ACHCTBUE BUIUMOTO, YIABTPAPUOIETOBOTO U PEHTTEHOBCKOTO
U3JIyYCHHI, €CTECTBEHHBIM pPaJUOAaKTUBHBIA (OH, KOCMHYECKHE Jy4UH,
PaAMOAKTUBHOE U3TyYEHUE TPUPOIHBIX MUHEPAIOB, AEHCTBUE PAIMOAKTUBHBIX
M3JIyYEHUI Ha OpraHu3M 4YeJOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO
3a/adyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK)
(pU3HYECKUX SBICHMIA;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SBICHHS, HCHOIB3YS
¢u3nueckue BEIMYMHBI (CpEIHSE W MIHOBEHHAs CKOpPOCTh Tella IIpH
HEPaBHOMEPHOM JIBDKEHHH, YCKOpPEHHE, TIEepeMEIIEHUEe, IyTh, YIIoBas
CKOpPOCTb, CHJIA TpPEHMs, CHJIa YIOPYrOCTH, CHUJa TKECTHU, YCKOpPEHHUE
CBOOOJHOTO MaJICHMs, BEC TeJla, UMITYJIbC T€Ja, UMITYJbC CUIIbI, MEXaHUYECKas
paboTa W MONIIHOCTb, IOTEHUMAJIbHAs DSHEPrusl Tejla, NOAHATOrO HaJ
MOBEPXHOCTHIO  3€MJIM, [OTEHUUaJIbHAs DHEPrUsl CXKATOM  MPYKHHBI,
KMHETUYECKasi SHEeprus, MojHas MEXaHWuyecKas >Heprus, Mmepuoj M 4acTtora
KOJIeOaHMil, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA,
MoKa3aTeslb NPEJIOMJICHHUS] Cpelbl), MpPU ONUCAHWUU MPABHIBHO TPAKTOBATh
(U3HUECKUII CMBICI MCHOJB3YEMbIX BEIMYHMH, OOO3HAYEHHUS W EAUHMIIBI
¢u3MUeCKMX BEIUYHMH, HAaXOAUTh (OPMYJbI, CBSA3BIBAIOLUIUME JIAHHYIO
(U3MUECKYI0 BEIMUHUHY C IPYTUMH BEJIMYMHAMHU, CTPOUTDH IPAPUKU N3YUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJITNYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCTIOIb3Ys
3aKOH COXPaHEHWs JHEPruu, 3aKOH BCEMHUPHOTO TSITOTEHUS, NPHUHIIUI
CYNEPIIO3ULIMKA CHWJI, IPUHLHUIT OTHOCUTENILHOCTH ['anmunes, 3akoHsl HbroToOHAa,
3aKOH COXPAHEHHS UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEIOMIICHUS CBETA,



3aKOHBI COXPAaHEHHUS 3apsJOBOTO U MACCOBOTO YMCEIN MPH SIAEPHBIX PEAKITHIX,
IpU STOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa M 3allMChIBATh €ro
MaTeMaTHYECKOE BBIPAXKECHHUE;

OOBSACHATH PU3NICCKUE MPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyaIluil TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPHUUYUHHO--
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE W3 2—3 JOTHYECKUX IIaroB C
ormopoit Ha 2-3 H3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SBICHUH, (PH3HMYCCKHX
3aKOHOB WJIA 3aKOHOMEPHOCTEI;

pemath pacu€THbIC 3a7a9u (ONMPArOIINECs Ha CHCTeMY U3 2—3 ypaBHECHHIA),
MCIIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIONINE (PU3HMUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a yCIOBUS 3a]aui 3alKChIBaTh KPATKOE YCIOBHE, BBISBISTH
HEJI0CTAIOIINE WU U30BITOYHBIC JTAHHBIE, BHIOUPATh 3aKOHBI U (JOPMYIIHI,
HEO0OXOIUMBbIE JJIsSI PEIICHUS, TPOBOJAUTH PACUETHI U OIICHUBATH
PEATUCTUIHOCTH MOTYYCHHOTO 3HaYCHHS PU3NIECKON BEITMYMHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIINUTh IPH MOMOITH (PUZNIECKUX
METO/IOB, HCTIOJIb3Ys OMMCAHNE UCCIIEIOBAHMS, BRIACISATH IPOBEPSIEMOE
NOPEANnojIoKEeHWe,  OLIEHMBaTh  MPABWIBHOCTh  MOPSAKA  MPOBEACHUS
UCCJICIOBaHMS, JICNIaTh BEIBOIBI, MHTEPIIPETHPOBATh PE3YJIbTAThI HAOIIOICHUH 1
OTIBITOB;

IIPOBOJIUTH OTIBITHI 110 HAOMIOACHUIO (PU3UUECKUX SIBJICHUHN I QU3NIECKUX
CBOMCTB Tea (M3ydyeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPTUHU, 3aBUCUMOCTbH MEepUOa KOJIeOaHUN MPYKUHHOTO MAITHUKA OT MaCChl
rpy3a W KECTKOCTH TPYKWHBI W HE3aBUCUMOCTh OT AaMIUIUTYABl MAaJbIX
Kosie0aHui, MPSMOJMHENHOE PpacIpOCTpPAaHEHUE CBETa, pasiiokeHue OeIoro
CBETAa B CIIEKTP, U3yUEHUE CBOMCTB N300paKEHUS B IJIOCKOM 3€pKaJie U CBOWCTB
U300pakeHus TMpeaMeTa B cOOMparomei JuH3e, HaONIOJACHUE CIUIOIIHBIX H
JUHENYAThIX CTICKTPOB U3IYUYEHUS): CAMOCTOATEIILHO COOMpaTh YCTAHOBKY U3
U30BITOYHOTO HAOOpa 000pyAOBaHMS, OMUCHIBATH XO/JI OTIBITA U €r0 PE3yJIbTATHI,
(GbopMyIHpOBaTH BHIBOIBI;

OPOBOAUTH MPH HEOOXOAWMOCTH CEpPHUI0 MPSAMBIX H3MEPEHUH, OIpenesss
cpenHee 3HauYeHWe u3MepseMoll  BenuuyuHbl  ((POKyCHOE  paccTosiHue
coOuparomieid  JTUH3BI), OOOCHOBBIBATH  BBHIOOp  cmoco0a  HU3MEpEHHUs
(M3MepuTeIHLHOTO MPUOOopa);

NPOBOAUTh  HWCCIIECIOBaHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPCHHH (3aBUCHMOCTH IyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HayalbHON CKOPOCTH, TIEpHoAa KojeOaHui
MaTeMaTHYECKOTO MasiTHUKA OT AJUHBI HUTH, 3aBUCHMOCTH YIJla OTPAKCHHS
CBETa OT yIJIa MAJCHUS U yTria MPEJIOMIICHHS OT yIJla MaIeHus): TUIAaHUPOBATh



UCCIIEJOBAaHUE, CAMOCTOSITEIbHO  cOOMpaTh  yCTAaHOBKY, (HKCHPOBAaTh
PE3yJIbTaThl MTOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOJIUL U
rpaduKoB, JenaTh BBIBOBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

IPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PUZNUECKUX BEIMUYMH (CPEIHSSA CKOPOCTh U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOIHOIO
najeHus, JKECTKOCTh NPYXKHUHBI, KOI(POULUHUEHT TPEHUsSI CKOJIBKEHHS,
MexaHnuyeckas paboTta W MOUIHOCTh, YacTOTa U TNEepuoja KojeOaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAasITHUKOB, ONITUYECKAsl CUJIa coOuparomien
JUH3bl, PAJMOAKTUBHBIM  (OH): IUIAHMpPOBaTb U3MEPEHMs, COOMpaTh
AKCIIEPUMEHTAJIbHYI0O YCTAHOBKY W  BBINOJHATH  HU3MEPEHHS,  CIeAys
NPENJIOKEHHOW  WMHCTPYKUWH,  BBIYHCIATH  3HAYCHHE  BEIWYUHBI U
aHAJIM3UPOBATh TMOJIYYCHHBIE PE3yJIbTaThl C YYETOM 3aJaHHON IMOTPEIIHOCTH
U3MEPEHUN;

coOJ01aTh IpaBWia TEXHUKH O€30MACHOCTU NpH padoTe ¢ J1adopaTOPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKKM HM3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepuaabHas TOYKa, a0COIOTHO TBEPOE TEJNO, TOUSUHBIH HCTOYHUK CBETA,
Jy4, TOHKas JIHH3a, [JIaHeTapHas MOJIENb aTOMa, HyKJIOHHAS! MOJIEIb aTOMHOTO
A1pa;

XapaKTepU30BaTh MPUHIUIIBI ACUCTBHUS U3YUCHHBIX MPUOOPOB U TEXHUIECKUX
YCTPOMCTB € OMOpPOil Ha WX OMHMCaHUA (B TOM YHUCIE: CIUAOMETpP, AATUYUKU
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHHS, pakeTa, 3XOJIOT, OYKH, IEPUCKOII,
¢oToanmapaT, ONTHUYECKHE CBETOBOBI, CIIEKTPOCKOM, JO3MMETp, Kamepa
BunibcoHa), ucnonb3yss 3HAaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUN H
HE00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl W CXEMAaTHYHbIE PUCYHKH HW3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPH
pelIeHnr y4eOHO--TIPAaKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI JJIs1 TOCTPOCHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

MPUBOAMUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O IPUMEPAX ) MPAKTUUECKOTO
MCIOJIb30BaHuUs (PM3MUECKUX 3HAHUI B MOBCEAHEBHON KU3HU JJIs1 00ECTICUCHUS
0e301acHOCTH MPU OOpAIIEeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH,
COXPAaHEHUsI 3JI0POBbS M COOJIOJEHUS HOPM DJKOJOTUYECKOTO TIOBEIEHHUS B
OKpYIKarolIEn Cpee;

OCYIIECTBIIATh MOUCK MH(popMauuu (usnueckoro coxaepxkanus B MHTepHere,
CaMOCTOSTENEHO (OPMYITUPYS TOUCKOBBIN 3aPOC, HAXOAUTH ITyTH OTNIPEICTICHHS
JOCTOBEPHOCTH TMOJIYYEHHON HH(POpPMAIMK Ha OCHOBE MMEIOUINXCA 3HAHUU U
JIOTIOJTHUTETHHBIX HCTOUHUKOB;



UCIOJIb30BATh MPU BBIMOJIHEHUH YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JIUTepaTypy (pU3MUecKoro couepikaHus, CIpaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu IHTepHeT, BIageTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHbIE MMCbMEHHBIEC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(GOPMaIIUU U3 HECKOJIIBKUX UCTOYHUKOB (PU3UIECKOTO COACPIKAHUS,
MyOJIMYHO MPEACTABIISATH PE3YIbTATHI MPOSKTHOM MU HCCIEA0BATEIBCKOM
NEeSTEILHOCTH, TTPU 3TOM I'PAMOTHO MCIOJIb30BATh U3yUYEHHbIN OHSITHIHBIN
anmnapar U3y4aeMoro paszjena GU3UKU U COMPOBOXK/IATh BBICTYIICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabnbie| IIpakTnuyeckue
n/n NPOrpamMMbl Bcero p p o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypes
Paspnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubmnoreka IIOK
11 Dusnka - HayKa 0 NPUpOzC 2 0 0 https://m.eds00.ru/7f416194
bubmnoreka IIOK
1.2 PU3HYCCKUE BETHUHMHEI 2 0 0 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHavyaIbHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bu6nuorexa [IOK
2.1 Crpocnue BemecTsa 1 0 1 https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
2.3 ArperatHble COCTOSIHUS BEIlIECTBA 2 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl
bubnunorexa LIOK
31 Mexaruueckoe ABmxeHue 3 0 1 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 Muepuns, macca, nioTHocTs 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Buagp! cunn 14 1 2 bu6nunorexa LIOK




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

Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
a1 [asnenue. Ilepenaya naBineHus TBEpAbBIMU 3 1 bubmmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
4.2 HaBIeHHE KHIKOCTH S 0 https://m.edso0.ru/7f416194
bubmnoreka IIOK
4.3 ATmochepHoe naBneHne 6 1 https://m.edso0.ru/7f416194
4.4 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEIIO https://m.edsoo0.ru/7f416194
Uroro no pazueny 21
Pa3nes 5. PaGoTra 1 MOIHOCTD. JHeprus
bubmuorexa [JOK
5.1 Pabora u MOmHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
5.2 Hpoctsie mexanusmel 5 1 https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
53 Mexanueckas sepris 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KJIACC

KoJsnyecTBo 4acoB JJIeKTPOHHbIE
Ne /i HaumeHnoBaHue pa3aesioB U TeM Kourpousnbie| TMpakruseckue (nudpossbie)
NMPOrpamMMbl Bcero 5 5 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasnen 1. TeruioBble siBieHUs
. bubmuorexa [JOK
1.1 CtpocHue U CBOICTBA BEIECTBA 7 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Ternosere mponeccer 21 5 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpuYeCKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJecHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 20 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 Marnuraeie sB1eHUS 6 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONeKTPOMArHHTHAS HHAYKITHA 4 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KIIACC

KoJsnyecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM u@poBbie
Ne ni/m pas Konrpoasubie| IIpakTuyeckue (ungpp )
NMPOrpamMMbl Bcero 5 5 oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsanmoneiictaue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKouI coxpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. Mexanuyeckne KoJjie0aHUs M BOJTHBI
bu6mmoreka [JOK
2.1 Mexanieciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 Mexanmeckne BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DjeKTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.1u/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.1u/7f41a4a6




bubmuoreka [JOK

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbI€e SIBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpocHHe aTOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 slnepueie peakiuu ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca pusukn 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne nudpoBbIe
Tema ypoka Konrpouabsnbie| IIpakruyeckue bp
n/n Bcero 5 5 o0pa3oBaTe/ibHbIE
200THI 200THI
pabo pabo pecypchl

1 ®u3nka — Hayka o npupoze. JBneHus
TIPUPOJIBI

2 dusnueckue ABICHUA

3 ®du3nyecKue BEJIMUYUHbBI U UX U3MEPEHUE
VYpoxk-uccienosanue "M3mepenue

4 TEMIIepaTypbl IPU MOMOIIH KUJIKOCTHOT'O 1
TEPMOMETPA U JIaATUYUKA TeMIepaTyphl"”

5 MeTtoabl Hay4yHOTO NO3HaHus. OnrcaHue bu6nuorexa [IOK
(U3UYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Vpoxk-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJETA IIapuKa, MyIEHHOTO 1
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OO0JbIle
BBICOTA MyCKa"

7 Crtpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE bu6anoreka LIOK
JUCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHMEe YacTHII BEIISCTBA Bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH TTO 1
HaOJIOJICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B»

10 ArperaTHbie COCTOSIHHSI BEIIECTBA

11 Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI. bubanoreka LJOK

O6o06menue o pazaeny «llepBoHayanbHbIC

https://m.edsoo.ru/ff0a0378




CBCIACHUA O CTPOCHUHU BCUICCTBA»

Mexannueckoe ABuxkeHue. PaBHoMepHOE U Bbu6muotexa [JOK
12 .
HEPaBHOMEPHOE JIBUKCHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Cropocte. EqunuIEI ckopocTn https://m.edsoo.ru/ff0a079c
14 PacueT nyT v BpeMeHH JIBHIKCHHS Enbmaorexa IOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [IOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.eds0o.ru/f0a0c10
16 IInotHOCTE BemecTBa. PacueT Macchl 1 bu6nuorexa [IOK
o0beMa TeJja o ero INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IJIOTHOCTYU TBEPJIOIO TEJIA»
18 Pentenue 3amau o treme "IlimoTHOCTH bu6nunorexa [IOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTskeHHs (edopMarvn)
MPY>KHUHBI OT MPUII0’KEHHON CHITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
CBsi3b MEXy CUIJION TSYKECTH U Maccoil Tena.
22 Bec tena PISIIHCHI/IC 3aga4 no teMe "Cuna Bubmorexa HOK
. https://m.edsoo.ru/ff0al778
TSDKECTH
23 Cuna TspKecTH Ha IpYTUX IUIaHeTax. bubmuoteka [IOK
DuU3NIECKNe XapaKTePUCTUKH TLIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 Msmepenme cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tema. HeBecomocTh bubnmorexa LIOK

https://m.edsoo.ru/ff0al778




CnoxxeHue ABYX CHJI, HAIIPaBJICHHBIX I10

bubnunorexa LIOK

26 OJHOM MpsAMO. PaBHOEHCTBYIOIIAS CHII https://m.edsoo.ru/ff0ala70

27 Pemenue 3amau no reme "PaBHonelicTBytOMIAs
cun"

08 Cuiia Tpenust u e€ Bubl. TpeHue B IpUPOC U bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue

29 3aBUCHUMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubnuorexa [IOK
CHJIBI IaBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemienue 3amayd Ha onpeeaeHue
PaBHOACHCTBYIOIIEH CHIIbI
Pemenue 3amau no remam: «Bec Tenay,

31 «I"padnueckoe nzodpakeHune cuin», «CHITbI bubnnorexa LIOK
(PaBROJEHCTBYIONAs CHI > ’ https://m.edsoo.ru/ff0alde0
KonTponbhas pabota mo remam:

32 «MexaHnueckoe JBUKEHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cuimy, «CUITbD

33 Hasnenue. CriocoObl yMEHbILIEHUS U bu6muoreka [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrnenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnmnoreka [HOK
oT 00BEMa, TeMIIepaTypsI https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBiieHUs TBEPIABIMU TEJIAMH, bubnunorexa LIOK
JKHAKOCTSIMM M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnmnorexa [JOK
JICICTBHEM CHJIbI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenune 3amad mo Teme «/laBineHue B bubnunorexa LIOK
JKHJIKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 Coob1maromnuecs cocysl bubmuoteka [IOK




https://m.edsoo.ru/ff0a2970

bu6nunorexa LIOK

39 Tuapasineckuii npece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBOM KUAKOCTHBINA HAcOC
a1 Atmocdepa 3emitr 1 MPUYUHBI €€ bubnuotexa [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3znyxa. ATMocdepHoe 1aBieHue https://m.edso0.ru/ff0aZb5a
43 H3mepenne atmocdepHoro aaBneHus. OnbIT bubnmnoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTr0 JaBICHUS OT bubnmnoreka [HOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoun. AtmocdepHoe 1aBieHue bubnmnoreka [HOK
Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau o reme " AtmochepHoe
nasieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE bubmuoreka [JOK
B HUX TeJI0. ApXUMeIoBa CHJIa https://m.edsoo.ru/ff0a3276
18 | mmemamasonet cnm, achersyiouei 1a Bu6mrorera LLOK
m JIBL 1 yiom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B JKUJKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca Teja B bubnmnorexa [JOK
BOJI€ OT 00bEMa MOTPYKEHHOW B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJa»
bubnmnorexa LIOK
50 ILnasanme Tem https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa MWiIM KOHCTPYUPOBAHUE JIOJKU U

onpeJiereHue e€ rpy30no1bEMHOCTH"




Pemenue 3anau no temam: «IlnaBanue cynos.

bubnunorexa LIOK

52 Bosz[yxonJ}aBaHHe», «/laBneHnue TBEpABIX TEI, https://m.eds00.ru/ff0a3654
JKUJIKOCTEH 1 Ta30BY
53 Konrtponbnas padora no reme «/laBnenue
TBEPJBIX TEJ, )KUIAKOCTEH U Ta30B»
bubnunorexa LIOK
54 Mexanwraeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MomHoCTE. EAMHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoanue "Pacuét MOITHOCTH, 1
pa3BUBaEMOM MpHU NMOIBEME MO JeCTHUIlE"
57 [Ipocthie Mexanu3Mmsbl. Priuar. PaBHOoBecue
CHUJI Ha phlyare
Ppruaru B TexHuke, OBITY ¥ IPUPOJIC.
58 JlaGopaTopHnas pabota «}i/lccnpe IZ)BIE:.HI/IC 0.5 bubmorexa LIOK
P N p p a ' https://m.edsoo.ru/ff0a478e
YCJIOBHMI pABHOBECHSI pblUara
59 Pemenne 3amad mo Teme «Y CI0BHUS bu6anoreka LIOK
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoadduimenT moneznoro neicTBus
60 mexaHu3Ma. JlaboparopHas pabota 0.5
«M3mepenne KIIJ1 HAKIIOHHON IIIIOCKOCTHY
61 Pemenue 3amaud mo reme "Pabora, MOIIHOCTS, bu6nuorexa [IOK
KII1a" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckast sueprusi. Kunernueckas u bubmuoreka [{OK
MOTEHIIMAIbHAS JHEPTUS https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUS MEXaHUYCCKON dHEPrun bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
64 "DKCIEpUMEHTAJIBHOE OIPEIECIIEHHE 1

W3MEHEHMS KUHETHYECKOM 1 MOTEeHIIHAIbHOMN




SHCPTHHU IIPU CKATbBIBAHWU TCJIA 110 HaAKJIOHHOM

IJIOCKOCTH"
65 Konrponsnas padora no teme «Pabora u 1
MOIIIHOCTb. DHEPTUSD)
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 Bbu6muotexa [JOK
"MexaHudeckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit YPOK. Pa6ora c TEKCTaMH 110 TeMe 1 bubnmnorexka HOK
"JlaBaeHue TBEPABIX TEI, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"PaboTa. MoutnocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrtpoabubie| IIpakTtuuyeckue
n/n Bcero 5 5 oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX Oli,LITﬁble bubmaorexa LIOK
p https://m.eds00.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO bu6nmoreka [IOK
COCTOSIHUM BEIISCTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIeCcTBa Ha
OCHOBE I0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena bubmaorexa LIOK
p p https://m.eds00.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTbD. bu6muoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciiupeHue u cxxarue bubmorexa TIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIiepaTypbl CO
CKOPOCTBIO TEIMJIOBOTO JIBF)KCHHSI YaCTHII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs bubmuoreka [JOK
BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun bubmaorexa LIOK
A pel https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus "TlpakTrueckoe 1 bubnmnorexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0




MaTepHaJIoB B HEJISAX dHEprocoepekeHus "

12 KonndecTBO TENIOTHL. Y AeIbHAS bubnunoreka LIOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemioooMmeH bubnuotexa [JOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabora "HccienoBanue
14 }IBJ'IeIfI/IH TI;HHO(I))6M6H8. pu CMi[mHBaHI/H/I Enbmaorexa ITOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiueii BOJIBI
Pacder konmyecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIsl HAarpEBaHMs TeJla U BBIACIIIEMOT0 UM MpU
OXJIAXKJICHUU
JlabopaTtophast pabora "Ornpeznenenue bubnuorexa [IOK
16 . n "
YAEIbHOHN TEIIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenne u oTBEpACBaHNUE
18 KPUCTAJIMICCKUX gIe[n VY aenpHas TemiaoTa bubmmorexa LIOK
P - YA https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
JlaGopaTtopHast pabota "Onpezaenenue bubnuotexa [JOK
19 ~ n *
YIIEJIbHOM TEIUIOTHI IJIABJICHUS JIbJa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIEHCAIINS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bu6muoreka [JOK
3aBUCUMOCTD TeMIepaTypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTro TaBICHHUS
Braxxrocts Bo3myxa. JlaboparopHas pabora
22 "OnpeneneHue gﬁocnmnsioﬁinamiomn bubnmorexa LIOK
peal . https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenwne 3a1a4 Ha onpeiesieHUe BIAKHOCTH




BO3yXa

[TpuHIMIB pabOTHI TETIOBBIX JIBUTATEICH.

24 [TapoBas TypOuHa. J[BUTaTeb BHYTPEHHETO
CrOpaHUs

o5 KIIJI rennoBoro aurarens. TemnaoBeie but6mmoreka [IOK
JBUTATEIIN U 3alllMTa OKPYKaIoIIeHCpe bl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHUs U IPEBPAIEHUs] SHEPTUH B
TEIJIOBBIX MPOIIECCax
IToaroroBka K KOHTPOJIBbHON paboTe O TEME

27 "TGI;'[JIOBI)IG $[BJI€HI/I$II) I/I3MeHe§me arperaTHbIX bubmiorexa LIOK

. “ p https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BellecTBa
KoutponrsHas pabora o teme "TemnnoBnie
28 ;IBneIfHﬂ I/I3M£HeHI/Ie arperaTHbIX COCTOSHUN Bubmiorexa LIOK
L p https://m.edsoo.ru/ff0a86ae
BellleCTBa

29 OnekTpusanus Ten. [[Ba posia 3neKTpuYecKux
3apsiioB

30 VYpok-uccnenopanue "IneKTpusanus Teml
WHIYKIUEN U TPU CONTPUKOCHOBEHUN"

31 B3auMopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH bu6nuorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noje. HanpsskeHHOCTh

32 DJIEKT quecxoro moad. IT I/IIDH 15001 Bubmzorexa LIOK

p - HpHHI . https://m.edsoo.ru/ff0a8ala
CYMEPIIO3UITUH DJICKTPUUECKHUX MO
33 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHblIi 3apsa. CTpoeHue aroma

34 ITpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4 Ha IpUMEHEHUE CBOKCTB bubnunorexa LIOK

QJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc




DNEKTPUUECKUN TOK, YCIIOBUS €TI0

bubnunorexa LIOK

36 cyiecTBoBaHus. ICTOUHUKH 3J€KTPUUECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JleficTBUSI 3TIEKTPUUYECKOTO TOKA Bubmorexa LIOK

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

38 3JICKTPUYECKOTO TOJIsI HA POBOJHUKHU U 1
JIADTICKTPUKH"

39 DJIEKTPUUYECKUI TOK B METAJIAX, JKUJIKOCTAX bubnmnoreka [HOK
1 ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyeckas Lemb U €€ COCTaBHbIE YaCTU

a1 Cuna toka. JlabopatopHas pabota 05 bubnmnoreka [HOK
"U3MepenHne u peryanpoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuuecKoe HarpshkeHue. BonbTmeTp.

42 Jlabo IZlTO Hast a6o£a "N3mepenue u b 0.5 bubmmorexa LHOK

patopHai p ,? ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAPsHKCHUS

43 CornpoTHBIeHUE TPOBOJHUKA. Y IEITHHOE bubnuotexa [JOK
COIIPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
BIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA bubnuotexa [JOK

44 1 :

OT €T0 JJIMHBI, TUIOIIAAN MOTIEPEYHOrO https://m.edsoo.ru/ff0aa738
CEYEHNUs U MaTepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HaNpPSHKCHUS. bubnuotexa [JOK
3akoH OMa aJid y4acTka 1enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopnast pabora "HccnenoBanue

46 3aBHCUMOCTH CHJIBI TOKA, UIYILETO Yepes 1 bubmuoreka [JOK
pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”

47 [locnenoBarenbHOE U MapaieIbHOE

COCIMHCHUA ITPOBOAHHNKOB




JlabopaTtopHast padota "I[IpoBepka npasuia

48 CJIO’KEHU S HANPSKEHUN MPpU bubmmoreka [JOK
MOCIIEIOBATEIIbHOM COCIMHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”

JlabopaTtopHast pabota "I[IpoBepka npasuia
49 JUTSL CUITBI TOKA TIPH MapajiieIbHOM bubmorexa LIOK
PH Tmap \ https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB

50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa bubnmnorexka HOK
JUTS pa3JIMYHOTO COCAMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOITHOCTB AJIEKTPUUECKOTO TOKA. bubnmnoreka [HOK
3akon [[xoynsa-Jlenna https://m.edsoo.ru/ff0abh124
JlaboparopHas pabota "Onpenenenue padboOThI bubnmnoreka [HOK

52 " .

Y MOIITHOCTH 3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKUe e U MOTpeOuTenn
53 ANEKT quecxoﬁ 3uHe YU B 6I;,IT Kopotkoe bubmaorexa LIOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnexkTpuueckue 3apsaasl. 3apsHKEHHBIE Tea U bu6muoreka [JOK

54 . . .

X B3auMojiercTBus. [locTossHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
KonTponbHas pabota mo Teme

55 "DnexkTpuueckue 3apsaasl. 3apsHKEHHBIE Tea U bu6muoreka [JOK
X B3auMojiercTBus. [locTossHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUH TOK"

56 [TocTostHHBIE MATHUTBI, X B3aUMOJCICTBUE
VYpok-uccnenosanue "M3ydenue nouaen bu6muoreka [JOK

57 " .

MOCTOSTHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruaurtHoe mmoae. MarauTHoe nojie 3eMId | bubnunorexa LIOK

58 )
€ro 3HaYeHHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneiT DpcTena. MaruuTtHoe nose bubmuoteka [IOK




OJICKTPHUYCCKOI'0 TOKa MarsuTHOE T10J1e
KaTyYHIKU C TOKOM

https://m.edsoo.ru/ff0ac1d?2

60

[IpumMeHeHue 31eKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHas pabora "M3yueHue nercTBus
MarHUTHOTO MOJIsl HA MPOBOAHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIEKTPOABUTATENb IIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTpOABUTATEIEH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac86c

62

Onbitel @apazest. 3aKOH 3JEKTPOMarHUTHOM
uHaykuuu. [paswio Jlenna

63

Onekrporenepatop. CrocoObl MOTydeHUs
ANEKTPUUECCKOMDHEPTUU. DIEKTPOCTAHIIUU Ha
B0306HOBJ15[6MBIX HCTOYHHKAX SHCPIrun

64

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJIICHUS"

65

KonTponbHas pabota mo Teme
"DNeKTpUUECKrUe U MAarHUTHBIE SIBIICHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ach14

66

PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"TeruioBble ABJIEHUA"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme
"I[TocTOSAHHBIN NEKTPUUECKUN TOK"

bubanoreka LIOK
https://m.edsoo.ru/ffO0acdc6

68

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme
"MarauTHbI€ SIBICHHS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68
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9 KIIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie| IlpakTnyeckue
n/n Bcero 6 5 oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypeb
1 Mexanundeckoe JBr>xXeHue. MarepuainbHas
TOYKA
2 Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
MEXaHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE Bubmorexa IIOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe psSMOJIMHENHOE IBUKEHHUE.
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE bu6muoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk
CKOPOCTH
JlaGopaTopHas pabora "OnpeneneHue
7 CKO peHI/I}II) Teﬂ%ij npu aBHopcio €HHOM 1 Bubmorexa ITOK
yCKop PH Pastioyckop " https://m.edsoo.ru/ff0adb18
JIBUYKEHUH 110 HAKJIOHHOW MJIOCKOCTH
8 CBoOoanoe majenue tea. OneIThl [amunes
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 [Tepuo E qaCTHOTa obpa eHHSIpJ}_’I)IfI(HefIHaSI " bubmorexa LIOK
PHOA pam : https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 [{leHTpOCTpEMUTETEHOE YCKOPEHHE
11 IIepBb1it 3ak0oH HproTona. Bexktop cuibl bubmorexa LIOK

https://m.edsoo.ru/ff0ae612




Bropoii 3akoH HeroTtona. PaBHoelcTByromas

bubnunorexa LIOK

12 cuiia https://m.edsoo.ru/ff0ae72a
. bu6nunoreka LIOK
13 Tpertnii 3akon Hetotona. Cymnepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemrenue 3an1ad Ha IpUMEHEHUE 3aKOHOB Bbu6muoteka [JOK
HrroTona https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
15 Crna ynpyrocra. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnmnoreka [HOK
17 .
’)KECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpenms https://m.edsoo.ru/ff0af738
19 Pewenue 3anau no reme «Cuiia TpeHUS» bubmaorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
Kod(pdurmenTa TpeHus: CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3axkoHbl HeroTOHA. bu6nuorexa [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
22 Cuia TSHKeCTH U 3aKOH BCEeMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO TaCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT
23 rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ['amaktuxu"
24 Pemenne 3anau mo teme "Cuma TSOHKECTH U but6mmoreka [IOK
3aKOH BCEMUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckast ckopoctb. HeBecomocTs bubmuoreka [JOK
U TIEPETPY3KHU https://m.edsoo.ru/ff0af33c
26 PaBHOBeCHE MaTEepHAIBHON TOYKHU. bu6muoreka [JOK

AobconroTHO TBEPIOE TEN0. PaBHOBECcHe

https://m.edsoo.ru/ffO0afe36




TBEPIOTO TeJIa C 3aKPETUIEHHON OCBIO
BpallCHUsI

27 MowmeHnT cuisl. LeHnTp TspKecTH
08 Pemenue 3agau mo Teme "MOMEHT CHUIBL. bubnunorexa LIOK
Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
o =
29 | "Mexarmmaccros amimene, Bramoteiorane Butorcxs LIOK
. s ' g https.//m.edso0.ru/ff0b0408
Tell
30 KonTponbhas padora no teme "MexaHnuyeckoe bubnmnoreka HOK
nBmwxkeHue. Bzaumonericraue tea" https://m.edsoo.ru/ff0b06ec
4 c rena. U C CHJIBL. 3aKO
31 col\)/[(HZJI;ZH;ﬂHHMH 1\J/IIIII,ZZBYHHJH)IOe I/IKHé{ TIpyroe bubmmorexa LHOK
p . Y - 2 1PYT YHpYE https://m.edsoo.ru/ffOb07fa
B3aUMOo/IelicCTBHE
32 Pemenue 3aia4 no teme "3aKOH COXpaHEHUS bubnmnoreka HOK
umnysibca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepeHnnus "PeakTuBHOE ABM)KEHUE B
IIPUPOJIE U TEXHUKE"
bu6anoreka LIOK
34 Mexanunyeckast paboTa U MOIITHOCTh https://m.edso0.ru/ff0b0as4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Onpenenenue padoTh
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KCHUHT
TEJA 110 TOPU30HTAIBHON TOBEPXHOCTH
37 Cas3b sHepruu u padotsl. [loTeHmanpHas
SHEpPIrus
38 Kunernueckas sneprus. Teopema o bu6muoreka [JOK
KWHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHUs DHEPTUU B MEXaHUKE




40 JlaboparopHas pabota «/3ydenue 3akoHa bubmmoreka [JOK
COXPaHECHUSI DHEPTUH https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe IBHXKEHHUE U €TO bubnunorexa LIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeIHyX1eHHBIC bubmmoreka [JOK
koJsieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 Matemaruueckuii U Npy>KUHHbBIN MasTHUKH
Ypoxk-uccienoBanme «3aBUCUMOCTD TTEpHUO/Ia
44 K(f)ﬂ€6aHHfI (I)IT ’KECTKOCTH MPY>KUHBI U ﬁacfm bubmorexa LIOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue 3HEPruy IPH MEXaHHYECKUX
KOJICOaHUX
JlaboparopHas pabota «OnpeneneHue
46 ‘IaCTOI”)[LI Hpne Ifo a Kone6agnlll71 MPY>KUHHOTO bubmmorera LIOK
PHOA pyx https://m.edsoo.ru/ffOblaec
MasITHHKa)
JlaGopaTopHas pabora «IIpoBepka
47 HGSaBII)/ICI/II\I/:OCTI/IpHe noja IfonegaHHﬁ rpy3a bubmorexa LIOK
PHOZ py3d, https://m.edsoo.ru/ff0b197a
MTOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoHbI. CBOMCTBA
48 MeXaHu4ecKuX BoJH. [IpogosibHBIE 1 bubmnorexa LIOK
- 11poa https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJIHBI
49 Ypok-koHpepeHus "MexaHndecKue BOJTHBI B
TBEpAOM Tene. CelicMruecKue BOJIHbI"
50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI PE30HAHC
53 VYpoxk-koHpepeHuus "YpTpa3Byk u bubmuoteka [IOK




nH(]pa3BYK B MPUPOJIC U TEXHHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka K KOHTPOJIBHON PabOTE MO TeMe

bubnunoreka LIOK

n
54 3aK%HLI COXpaHeHI/I'}'I. Mexannueckue https://m.edsoo.ru/ff0b25f0
KoJIe0aHus U BOJIHBI
KonTponbHas pabota mo Teme "3aKoHbI
95 coxpaHeHus. MexaHndeckue KoJleOanus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE 1oJie. DIEKTPOMAarHUTHbIE bubnmnoreka [HOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-konpepenmus "llkana
58 ANIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue ]r?tlfg'jlpllr?:é<s%(])lr(3/11§f0b2 feb
3JIEKTPOMArHUTHBIX BOJIH JUIs COTOBOM CBsI3H" — :
VYpok-uccnenosanue "M3yyeHue CBONCTB
bu6nuorexa [IOK
59 3He6KTpOMar HHTHB(I; BOJJH C TOMOLIBIO https://m.edsoo.ru/ff0b2c6¢
MOOWIBHOTO TenedoHa
60 Pemrenue 3amau Ha onpeeneHne 4acToThl U
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DnekTpoMarauTHas npupoza ceeta. CKOpocTb bubnmnoreka [JOK
cBeTa. BotHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[IpsaMonuneitHoe
bu6nuorexa [IOK
62 %aCHpOCTpaHeHHG cBeta. 3armenus ColHIA U https://m.eds00.ru/ff0h3658
VHBI
3aKoH OoTpakeHus cBeTa. 3epkana. Pemenne
but6mmorekxa [IOK
63 3aJ1a4 Ha IPUMEHECHHE 3aKOHA OTPaKCHHUS https://m.edsoo.ru/ff0b38cA
CBeTa
64 [Ipenomnenue cera. 3aKOH IPETOMIICHUS bubmuoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHHE CBETA. bu6muoreka [JOK

Hcnons30BaHue MOJIHOTO BHYTPCHHECTO

https://m.edsoo.ru/ff0b3c5¢




OTPAXXCHUA B OIITUICCKUX CBECTOBOJAAX

JIaboparopHas padota "Hccrnenoanmne
3aBUCHMOCTH yTJIa MPEIOMIICHUS CBETOBOTO

66
Jy4a OT yIJla NaJieH!s Ha IpaHule "BO3yX-
crexsio""
Ypok-koHpepennus "Micnons3oBaHue
67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubmuorexa [IOK
68 JIuu3pl. OnTHYecKas cuja JIMH3BI https://m.edso0.ru/ffob3f2c
69 [TocTpoenne nu3o0paxeHUH B TMH3AX Bubmorexa ITOK
p p https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora "OnpeneneHue
70 box EHOFE accpTo;IHI/I;I u OI;[TII[/IquKOﬁ CHJIBI bubmnorexa LIOK
Y p " https.//m.edso0.ru/ff0b4206
coOuparoIIel JHH3BI
71 Ypok-koudepenius "OnTuyecKue TUH30BbIE bubnuotexa [JOK
mpuOopsr" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa TTOK
) https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "Jleextsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznosxxenune 6emnoro cBera B criekTp. OMbITHI
74 Herorona. CnoxxeHue CrekT anBHLI:x BETOB bubnmorexa LIOK
: p It ) https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
JlabopaTtopHas padota "OMBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP H bubnuotexa [JOK
BOCIIPUATHUIO [IBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJI0JIEHUU Yepe3 I[BETOBbIE (PHIBTPHI"
76 VYpok-npakTukyM "BoHOBBIE CBOMCTBA CBETA!

aucriepcus, uHrepdepennus u qudpakuus”




77 OmnbiTel Pe3epdopaa u ruranerapHast MOIEIh bubmmoreka [JOK
aroMma https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa

79 Henyckanue u MOMIONIEHNE CBETa aTOMOM. Bu6mmotexa [JOK
KBanTel. JInHeHyaThie CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktukym "HalroieHne CrieKTpoB bubmmoreka [JOK
HCIycKaHus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH 1 €€ BUIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO siipa. HykimoHHass Mojiens bubmorexa LIOK

’ https://m.edsoo.ru/ffOc18ac

83 PamuoakTuBHBIC IpeBpanicHus. M30Tormb bubnorexa LIOK

) https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau mo teme: "PagnoakTUBHEIC bubmnoreka IIOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepwon momypacmaga
Ypok-koupepenius "PagnoakTHBHbIE bubnuoteka [JOK

86 " .

W3JIy4EHHS B PUPOJE, MEAULIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peaknu. 3aKOHbI COXPAHEHHS bubnmnoreka [JOK

87 .
3apsJIOBOTO U MAacCOBOT'O YHCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U bubnuotexa [JOK
JSHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ampau no reme "fAnepueie peakuun"

90 Peakuuu cunresa u nenenus saep. crounnku bubnunorexa LIOK
sHeprun CoJHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHas sHepreTUka.

91 JleicTBUS paguOAKTUBHBIX U31y4EeHUN Ha
JKUBBIE OpraHN3Mbl"

92 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe bu6muoreka [JOK




"DNEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE
siBJICHUS "

https://m.edsoo.ru/ff0c223e

KonrponsHas pabora o teme
"DNEeKTpPOMarHuTHOE MOJIE.

93 1
DneKTpoMarHuTHhIC BOJHBI. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 bubnmnoreka [HOK
paboTeI o Kypey "B3anmoneiictue Ten" https://m.edsoo.ru/ff0c245a

95 | pacucmmu n vaseernemma: sis 10 Tene ) uGnorerca LIOK
P . g https://m.edso0.ru/ff0c2572

TenoBbIe TpoIIECCHI
I1 000 .P

96 | pacueon u kaeeTnerIIX a7aY 1o Tov ) BuGunorea LIOK
p . a https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIx gBUraTenei”

IT 600 .P

97 a‘lf;l;’::f ilj Eat?ec?gg;gmxe;l e:f; ?10 TemMe 1 bubnmorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
"KIIJI s5ekTpoycTaHoBOK"

98 [ToBTOpenue, 06061meHue. JJaboparopusie 1 1 bubmuoreka [JOK
paboThl o Kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o600meHne. PaboTta ¢ TekcTamu bu6anoreka LIOK

99 " " 1 .

1o TeMe "3aKOHbI COXpPaHEHHUsI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu 1 but6mmorekxa [IOK
o Teme "Konebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu 1 but6mmorexa [IOK
mo Teme "CBeToBbIC SABICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600menne. Pabora ¢ Tekcramu 1
no teme "KBaHToBas u siaepHas Gpusnka'

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA
» dusuka, 7 knacc/ [epeimkun A.B., O6mecTBo ¢

OTPaHUYECHHOU OTBETCTBEHHOCTHIO «M31aTENbCTBO « DK3aMEH

» ®usuka, 8 kiacc/ [lepeimkun A.B., O0mecTBo ¢ orpaHHYeHHON
0oTBeTCTBEHHOCTHIO «[IPODAY; AxumonepHoe obmecTBo «M3aaTenpcTBO
«IIpocsemienue»

» ®uswnka, 9 xknace/ [lepeimkuna A.B., I'ytauk E.M., O0mectBo ¢

OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «/IPODAY; AKkimoHepHOE 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

7 KJIACC

1.Paboyas mporpamma.

2. [TporpaMMbl OCHOBHOTO 00111€T0 00pa3oBaHus. dusuka. 7 — 9 KIaccel
(aBTropsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Tlepwimikun A.B. ®uzuka. 7 kinacc. Y4eOHUK s
oOmeoOpaszoBarenbHbIX yupexaeHuit . M.:[Ipoda. 2011

5. Jlykamuk B.M. C60opHUK BOMPOCOB U 3aAa4 1o ¢pusuke. 7-9 xki. — M.:



[Ipoceemmenne, 2010. —192c¢.

8 KIIACC

1. PaGouas nporpamma. @uszuka. 7 — 9kiacchl: yueOHO-METOIMYECKOTO
nocobus /coct. TuxonoaE.H. — 2-e uza.,crepeorum. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pazoBaHus. dusuka. 7 — 9 KiIaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C

BBIOPAHHBIM YUEOHUKOM:

4. Ilepwimikun A.B. ®uzuka. 7 kinacc. Y4eOHUK st
ob1eoOpa3oBaTebHBIX yupexaenuii . M.:JIpoda. 2011

5. Jlykamuk B.. C6opHuUK BOpocoB u 3aAa4 1o ¢usuke. 7-9 k. — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIC CAMOCTOSTCIILHBIE

U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopabie pabOThI.

KonTponsneie 3aganus. —Caparos:Jluuei, 2014.

8. «KonTtponbHO-u3MepuTenbubie Matepuanbl. Ousnka. 7 kimace/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kinacc: yueOHo-MeToanueckoe nmocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepoimkun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuuy Metoanueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosaTenbHbIE U KOHTPOJIbHBIE Pa0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmaToBa ,0.P. Illedep Jnarnoctrnueckue padbotsl -8 kiracc 2016
M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau

2015 M. IIpoda

9 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kiiaccel: yueOHO-METOAUYECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [IporpamMmMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 Kimaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Tlepwimikun A.B. ®uzuka. 7 kinacc. Y4eOHUK s

ob1eo0pa3oBarenbHbIX yupexaenuii . M.:J[poda. 2011



5. JIykamuk B.M. COopHUK BOTIPOCOB U 3aj1a4 1o pusuke. 7-9 k. — M.:
IIpoceemienne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIC

¥ KOHTpOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlaboparopHbie pabOThI.

Kontposnbnble 3ananus. —Capatos:JIuneit, 2014.

8. «KontponbHo-u3mMeputenbHblie MaTepuansl. Gusnka. 7 kmace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHO-MeTomuueckoe mocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposibHbBIE U caMOCTOsITEIbHBIE PA0OTHI O (pu3MKe. 9 Kacc: K y4UeOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usuka 9 kinace» / O.U. I'pomueBa. — M.:
HN3natenncTtBO «IK3ameny, 2014.

Tectsl o dusuke. 9 kinace: k yueonuky A.B. Tlepsimkuna, E.M.

I'yrauk «Pusuka

9 knace» / O.U. I'pomiieBa. — M.: U3narenbcTBO «OK3ameny, 2010.

®usuka. 9 kinacc. TeMaTuueckue TECTOBBIC 3aJjaHus ISl MOATOTOBKU K [ NA.
/ aBT.- coct.: M.B. boiinenko, O.H. Mupomikuna. — Spociasns: OO0

«Axanemus pazButus», 2014.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KJIIACC

. bubnmoreka — Bcé o mpeamety «duszukay. — Pexxum gocryrma:
http://www.proshkolu.ru

2. BunmeoornsiTel Ha ypokax. — Pexum mocryna: http://fizika-class.narod.ru
3. Enunas kosiexius mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB. —

Pexum noctyna: http://school- collection.edu.ru

4. VIaTepecHbIe MaTepHaIBl K ypOoKaM (U3UKH IO TeMaM; TECTHI TI0 TEMaM;
HarJsIIHbIe TOcoOus K ypokaM. — Pesxxum poctyna: http://class-fizika.narod.ru
5. lludpossie 0O6pazoBarenbHbIE pecypchl. — Pexxum pocrymna:
http://www.openclass.ru

6. DnekTpoHHbIe Y4eOHUKHU TT0 Pusuke. — Pesxxum qoctyma:
http://www.fizika.ru

8 KJIIACC

1. bubnmuoTteka — Bc€ no npeamety «duznka». — Pexxum pocrymna:
http://www.proshkolu.ru

2. BuzeoomnbIThl Ha ypokax. — Pexxum fgoctyma: http://fizika-class.narod.ru

3. Enunas xoyekuus Hu@poBbIX 00pa30BaTelbHBIX pECypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

4, HHTCpCCHBIG MaTCpualibl K YpOKaM (1)I/I3I/IKI/I I10 TCMaM, TCCTEI 110 TCMaM,

HarJsAHbIC TIOCOOMs K ypokaM. — PexxuM moctyma: http://class-fizika.narod.ru

5. lludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum pocrymna:

http://www.openclass.ru

6. DnekTpoHHbIe Y4eOHUKHU TT0 pusnke. — Pexxum nocryma:

http://www.fizika.ru

9 KJIACC

1. BuzgeoornsiThl Ha ypokax. — Pesxum noctyma: http://fizika-class.narod.ru

2. Enunas xomiekus iudpoBbIX 00pa30BaTEIbHBIX PECYPCOB. —

Pexum nocryna: http://school- collection.edu.ru



3. NnTepecHble MaTepualibl K ypokaMm (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;

HarJsAHbIC TIOCOOMs K ypokaM. — PexxuM moctyma: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTelibHbIE pecypchl. — Pexum pocrymna:

http://www.openclass.ru

5. DneKTpoHHBIE Y4eOHHUKH TI0 Pu3uke. — Pexxum gocryna:

http://www.fizika.ru

6./lucrarmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHII Ki1acc.

CeteBoe oOpazoBaTenpHOE coobmiecTBo. http:// www.openclass.ru/node/109715

7. Enunas xosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP HHHOPMAITMOHHO-00pa30BaTEIbHbIX

pecypcog. http://www.fcior.edu.ru/

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



10. I'azera «1 cenTa0ps» Marepuaiibl 1o (HU3MKE.

http://archive.lseptember.ru/fiz

11. Auumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kupas ¢uszuka: odyyaroiias mporpaMmma.

http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/






