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MHHOACHUTEJIbHAS 3AIIMCKA

[IporpaMmma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpEeOOBAHMN K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeIbHOW MNpPOTrpaMMBbl, MPEACTABICHHBIX B
OI'OC 000, a Takxe ¢ yu€tom (deaepaibHON pabodeil mporpaMMbl BOCIIUTaHUS U
Konuenuuu npenonaBanust yaedHoro npeamera « Duzukay.

Copepxanue mnporpaMmbl MO (QU3MKE HampaBieHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHO! TIPaMOTHOCTH OOYJAIOIIMXCS M OpPraHH3alUIi0 U3Yy4YEHHs
bu3nKu Ha NeATeIbHOCTHOM OCHOBe. B mporpamme mo (pu3MKe YYUTHIBAIOTCS
BO3MOJKHOCTH y4yeOHOro mpenMera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM PE3yJIbTaTaM 00yUYEHHUs, a TaKXKe
MEXMPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHMsI.

[Iporpamma no gusrke ycTaHaBIMBAET paclpeelieHue yaeOHOro MaTepuana
1o rogam oOydeHus (1o Kjaccam), MpenjaraeT NPUMEPHYIO MMOCIeI0BaTENbHOCTD
U3Yy4EHHUSI TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COJEp>KaHUS U
y4€Te BO3PaCTHBIX 0COOCHHOCTEH 00 yJaromumXxcs.

[lporpamma mo ¢muke pazpaboTaHa C ILEIbI0 OKA3aHUA METOJUYECKOM
MOMOIIIM YYUTENIO B CO3/1aHUM pabodell MporpaMMebl O y4eOHOMY NPEAMETY.

®duzuka ABISETCS  CHUCTEMOOOPA3YIOUMM ISl  €CTECTBEHHO-HAYYHbIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIekKaT B OCHOBE MPOIECCOB
U SIBJICHWHM, W3y4aeMbIX XUMHEH, OWoJiorued, acTpoHOMHEH H (U3UIECKOU
reorpagueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa,
NpeIoCTaBsieT HaumOoJiee SICHble 00pasilbl NPUMEHEHHS HaydHOTO MeEToja
MO3HAHMsI, TO €CTh CII0CO0a MOIYyUEHUS TOCTOBEPHBIX 3HAHUM O MUpE.

Onna W3 THaBHBIX 3a7a4 (PU3MYECKOTO 0O0pa3oBaHMsI B CTPYKTYypE OOIIETro
oOpa3oBaHusi COCTOUT B (POPMHUPOBAHMU ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTH H
MHTEpeca K HayKe Y 00yJaromuxcs.

N3ydyenne ¢u3nku Ha 0a30BOM ypPOBHE TPEANONIaraeT OBJAJCHHUE
CHEAYIOIIMMUA KOMIETEHTHOCTIMH, XapaKTEpU3YIOIMMHU ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHATD SIBJICHUS;

e OLECHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO MCCJIEIOBAHNS;

e UHTEPHPETUPOBaTH  JaHHbIE W  HCIOJb30BaThb  HAy4YHBIC
J0Ka3aTenbCTBa JJIS OJTYyYEHHS BBIBOJIOB.

[emn wu3ydeHuss (U3MKKM HAa YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
onpeneneHsl B KoHuenuuu mnpenojgaBaHusi ydeOHoro mnpenmera «Pusuka» B
oOpazoBaTenbHbIX oOpranmzauusax Poccuiickoit ®enepanuu, peaTu3yOLMX
OCHOBHbIE  00IIE00pa3OBaTE/IbHBIE MPOrPAMMBI, YTBEPKIEHHOM pELICHUEM



Komernn MunuctepctBa npocgerieHus Poccuiickoit denepanuu (IpoToKoa OT 3
nekadps 2019 r. Ne [IK-4BH).
Heaun nyyenus: pu3nku:

npuoOpeTeHne HHTEpeca W CTPEMIJICHUS OOYJaloImuUXCsl K HaydYHOMY
W3YYEHUIO TIPUPOJIbI, PA3BUTHE HMX HWHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHMS U (hOPMHUPOBAHHE
HCCJIEN0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMuUpoBaHHE HAYIHOIO MHPOBO33PEHHSI KaK pe3yJibTaTa H3YYCHUS
OCHOB CTPOCHUSI MaTepuu U PyHIaMEHTAITbHBIX 3aKOHOB (PH3UKH,
dbopMupoBaHUe MNPEJICTABICHUN O poJid (PU3UKU JUJIT pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHUH;

pa3BUTHE  MPEJACTABIEHUH O  BO3MOXKHBIX  chepax  Oymyien
npodecCHOHATBHON JIEITETbHOCTH, CBSI3aHHOM ¢ (DM3UKOMU, MOJArOTOBKA K
JaibHEHIIeMy 00y4eHHUIO B 3TOM HalPaBJICHUH.

JlocTmkeHue STHX Iesiell mporpaMMbl 1Mo (HU3MKEe Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIEIYIOMIMX 3a/1a4:

npuoOpeTeHne 3HaHUM O JHCKPETHOM CTPOSHHHM BEIIeCTBA, O
MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U KBaHTOBBIX
SIBIICHUSIX;

nproOpeTeHNe YMEHHUN OMUCHIBATH M OOBACHATH (PU3MUECKUE SIBJICHUS C
UCII0JIb30BAaHUEM TOJTYy4CHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUIMX pPAacYETHBIX 3a7ad ¢
UCTI0JIb30BAaHUEM bu3znaecKux Mo/IeeH, TBOPYECKHUX u
NPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIOATh MIPUPOTHBIC SIBJIICHUS U BBITOJHATH OTIBITHI,
naboparopHble pabOThl W DKCIIEPUMEHTAIbHBIE  HCCJCIOBAHUS C
UCII0JIb30BAaHUEM U3MEPHUTEIILHBIX IPUOOPOB;

OCBOCHHME NPUEMOB paboThl ¢ MH(popManmen GU3MIECKOTO COAEpIKAHUA,
BKJTFOYasi HH(OPMAITMIO O COBPEMEHHBIX JOCTHKCHUAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OTICHUBaHNE NH(OPMAIIHIH;

3HAKOMCTBO €O cepamu MpodeCCUOHATILHON eATENbHOCTH, CBI3aHHBIMHU
C (U3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3NIECKOM HAyKH.

Ha usyuenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoAuUTCs 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiacce — 68 gacoB (2 yaca B HeAemo), B 9 kimacce — 102 gaca (3 gaca B HelCmO).

[Ipennaraemelii B mporpaMme no (pU3MUKe MepedeHb JIabopaTOpHBIX PaboT U
OTBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JEIAeT BEIOOP MPOBENCHNUS



Ja0opaTopHbIX PabOT M OMBITOB C Y4YETOM WHIUBUAYaIbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIIEPUMEHTATBHBIX 3aJlaHul, MpEejIaracMbIX B paMKax
OCHOBHOTO I'OCYJIapCTBEHHOTO JK3aMeHa 10 (PHr3HKe.



COJEPKAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®usuka v e€ poJib B IO3HAHUU OKPY/KAKOLIEr0 MUpA.

@dusrka — Hayka O mpupojne. fBneHus npuponsl. Pusnyeckue SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeIMYMHBL I3MepeHue ¢uznueckux BenuuuH. Puznueckue
npuoopsl. [lorpemHocts u3MepeHuil. MexxayHapoiHasi CUCTEMA €AUHUII.

Kak ¢usuka wu pApyrue ecTecTBEHHbIE HAyKd U3Yy4alOT MPHUPOY.
EcTecTBEHHO-HAy4YHBIII METOJ MO3HaHUs: HAOJIOJEHUE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJBIDKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE FUIOTE3, OOBICHEHNE
HaOmoaaemMoro sBieHus. Onrcanue GU3UYeCKUX SIBJICHUN C TIOMOIIBIO MO/IETICH.

emoncmpayuu.

1. MexaHnueckne, TEIUIOBBIE, JJEKTPUUECKUE, MAarHUTHbIE, CBETOBBIC

SBJICHHUSL.

2. ®uznyeckue MpuOOpbl U MPOLEaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U

u(pOBBIM MPUOOPOM.
Jlabopam opuivie padom vt u onvim bl.
1. OmpeneneHue UEHbI ACICHUS MIKAIbl U3MEPUTEIBHOTO MpUbdopa.
2. H3mepeHue pacCTOsAHUN.
3. N3mepenue o0bEMa )KUIIKOCTH U TBEPIOTO TENA.
4. Ompeznenenre pasMepoB MAJIbIX TEIL.
5. M3MepeHue temmeparypbl IIPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHne uccienoBaHUsA MO MPOBEPKE TMIIOTE3BI: JANBHOCTH IOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJbIlE, YeM OOJIbIIE BHICOTA
ITyCKa.

Pa3zgen 2. IlepBoHavasibHbIE CBEICHHS O CTPOCHMH BelleCTBA.

Ctpoenue BemecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OnbIThl,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEUIECTBA.

JBmwxenne wyactul BenlecTBa. CBA3b CKOPOCTH JBWXKEHHSI YacTUL[ C
TemriepaTtypoii. bpoyHoBckoe nBwkenue, auddy3us. BzaumoseiicTBHE UYacTHIL
BEILECTBA: MPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHS BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEN U TBEPBIX
(KpUcTaUIMYECKHUX) TeN. B3auMOCBS3b MEXKAYy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

JHemoncmpayuu.

1. Habmonenrne OpoyHOBCKOTO ABHKEHUS.



2. HaGmonenue nuddysum.

3. HaOmromenne  sBIEHUH, 00 BIACHAIOIINXCS NPUTSKEHUEM WIN
OTTAJIKUBAHUEM YaCTHI[ BEILIECTBA.

Jlabopamopnule padomul u onvimwl

1. OneHka JMaMeTpa aromMa METOJOM psAJIoB  (C  HCIOJIb30BaHUEM
(doTorpaduii).
2. OmbITHI IO HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHUS.
Pazpnen 3. /IBuskeHUue U B3aMMOAeiiCTBHE TeJl.
Mexannueckoe JBW)KEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUIKCHHE.
Cxopoctb. CpenHssi CKOpOCTh MPU HEPABHOMEPHOM JBIKEHUU. Pacuér mytu u
BPEMEHHU JIBKCHUS.
SIBnenne uHepuuu. 3aKOH WHEpUMHU. B3anMmonenrcTBHE Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTH JBWKEHHMs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHMIIC
00bEMa BeIIEeCTBa.
Cuna Kak XapakTepuCTHUKa B3auMojaeucTBusa Ten. Cuia ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOUIbIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS U CUJIa
TsoxkecTH. CHJia TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HANPABJICHHBIX MO OJHOW mpsAMol. PaBHogencTByronas cwi. Cuiia TpeHus.
TpeHue CKOJLKEHUs U TpeHUe NOKosl. TpeHue B MPUPOJIC U TEXHUKE.
Hemoncmpayuu.
1. HalmoaeHre MEXaHUYECKOTO JIBUYKEHUS Tea.
2. V3Mepenue CKOpOCTH MPSMOJIMHEHMHOTO JIBHYKCHHSI.
3. HaOmonenue siBneHUs MHEPLIUU.
4. Habmonienne n3MeHeHus: CKOPOCTH MPU B3aUMOJIECHCTBUH TE.
5. CpaBHEHHE MacC MO B3aUMO/ICHCTBUIO TEJL.
6. CloxeHue CHUI, HallpaBJIEHHBIX 0 OJTHOM MPsSMOA.
Jlabopam opuisie padomvt u onvim bl.
1. OmnpeneneHre CKOPOCTU PABHOMEPHOTO JABMIKEHUS (IIapUKa B KUIKOCTH,
MOJIENN AJIEKTPUUECKOT0 aBTOMOOWIISL U TaK J1ajiee).

2. Ompenenenue cpelHeN CKOPOCTU CKOJbXEHHsSI Opycka WM IIapHuKa Mo
HAKJIOHHOM TIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO Tea.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHus (nedopmarun)
MIPYKUHBI OT TPUIIOKCHHOW CHUITBI.

5. OnBITBL, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTD CHJIBI TPEHUSI CKOJIbKEHUSI OT
BECa TeJla M XapakTepa COMPUKACAIOIIUXCS TIOBEPXHOCTEH.

Paznen 4. JlaByienue TBEPABIX TeJI, dKUIKOCTEH U Tra30B.



Hasnenue. CriocoObl yMEHbIIICHHS U YBeNWYeHUs AaBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJIeHHs Ta3a OT 00bEMa, Temmeparypbl llepegaua maBneHus
TBEPABIMU TEJIAMH, KUJIKOCTAMM M razamu. 3akoH llackans. [IneBmMaTmueckue
MAalllMHbl. 3aBUCUMOCTH JIaBJICHUS >KUJKOCTU OT TIyOWHBL [ 'miupocrarndyeckuit
napanokc. Coobutaronmecs: cocyzpsl. I napaBimmueckue MEXaHU3MBbI.

Atmocdepa 3emsmm u arMocepHoe aaBieHue. [IpuyuHbl CyliecTBOBaHUS
BO3AymHONU o6osnouku 3emum. OnbiT Toppuuenmu. M3mepenue atmocdepHoTO
JaBJICHUSA. 3aBUCUMOCTb aTMOC()EPHOr0 JaBJIECHUS OT BbICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 11 u3MepeHus: aTMo c(PepHOro aBICHUS.

JleficTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS ra3a OT TEMIIEPATyphI.

[lepenaya 1aBiieHUS JKUAKOCTHIO U Ta30M.

Cooburaronmumecs: CoCy/bl.

['mppaBayeckuil mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH

TENA U INIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEH CUJIBI BECY BBITECHEHHOMU KUIKOCTH.

8. YcIIOBHE IUIABAHUS TEI: IUIABAHUE WIHA MOTPYKEHHUE TENl B 3aBUCHUMOCTH
OT COOTHOUICHHUS TUIOTHOCTEN TENA U KUIKOCTH.

Jlabopam opuivie padomvt u onvim bl.

o Uk W

~N

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTpyKEHHOM B
KUJKOCTb 4aCcTH TeJIa.

2. OmpeneneHve  BBITAIKMBAIOIICH  CUJIbI, JICHUCTBYIOIIEWM Ha  TEJO,
IIOTPYKEHHOE B KUITKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO0
B KMJKOCTH, OT MaccChl TeJa.

4. OmbITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKABAIOUICH CHJIBI,
JCHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00bEMA TNOrpYyXKEHHON B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKH H
OIpEIENEHUE €€ TPY30H0AbEMHOCTH.

Pa3gen 5. Pa6oTa 1 MOIIHOCTB. JDHeprusi.

Mexannueckas paboTa. MOIIHOCTS.

[IpocThle MexaHW3MBI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBumio

paBHOBecusi pbrara. [IpuMmeHeHue mpaBWiia paBHOBECHS pbluara K OJIOKY.



«3om010e¢  mpaBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MbI B OBITY U TEXHHKE.

Mexannueckas odHeprus. KuHernueckas ¢ TNOTEHIMANbHAs OSHEPIHS.
[IpeBparnieHne 0JTHOTO BU1a MEXaHUYECKOM SJHEPTUH B APYTrOM. 3aKOH COXpPaHEHUS
DHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopam opuuvie pabom vt u onvim vl

1. Omnpenenenuie padOThl CUJIbI TPEHUS MIPU PABHOMEPHOM JIBHXKEHUU Tea

10 TOPU30HTAIBHOK TOBEPXHOCTH.
2. HccnenoBanue ycinoBuiM paBHOBECHS pblUara.
3. Msmepenue KIIJl HaKIOHHOM IIIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUH.
8 KUIACC

Pa3znen 6. TemjioBbIe IBJICHUS.

OCHOBHBIE TMOJIO)KEHUA MOJIEKYJISIPHO--KUHETHYECKOW TEOPUH CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OTBITHIL, MOATBEPKIAIOIINE
OCHOBHBI€ TOJIOKEHUS MOJIEKYJISPHO-KUHETHYECKOU TEOPUU.

Monaemn TBEPAOTO, JKWAKOTO W Ta3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpuctammueckne n amopdrbie Teaa. OObsICHEHNE CBOWCTB Ta30B, KHIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO--KUHETUYECKOU TEOPHH.
CmaumnBaHue U KamWUIApHBIE SIBJICHUS. TemIoBoe paclimpeHue 1 CHKaTue.

Temneparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHUS
gactull. BuyTtpenusss sHeprusa. CrocoObl W3MEHEHHS BHYTPEHHEW HHEpPTHUU:
Terionepeaaya u COBEpIIIEHHE  pabOTHI. Bunbl TEIUIONEPENAYuHN:
TEIUIONPOBOAHOCTh, KOHBEKLINS, U3ITy4ECHHE.

KommgecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeEIECTBa. 1eMII000MEH U
TEIUIOBOC paBHOBeCHE. YpaBHCHHE TeIUIoBoro Oamanca. IlmaBiaeHme wu
OTBEPAECBAHUE KPUCTAUIMUYECKUX BEUIECTB. YJEIbHAsd TEIUIOTA IUIABJICHHUS.
[Tapoo6pazoBanne u konaencauusi. Mcnapenuwe. Kumenue. YienmpHas Terora
napooOpazoBaHus. 3aBUCUMOCTb TEMIEPATYpbl KUIEHHS OT aTMOC(EpPHOro
JTaBJICHUS.

BraxxnocTs BO3myxa.

OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CTOPaHUSL.

[lpuauuner padotel TernoBbix asurareneit KIIJ[ teruioBoro asurarens.
TerutoBbie ABUTATENM U 3aIATA OKPYKAKOIIEN CPEIBL.

3aKOH COXPaHEHHUs U MPEBPAILCHUS SHEPTUHU B TEIUTIOBBIX MPOIIECCaX.

JHemoncmpayuu.

1. HaGmoneHune GpOyHOBCKOTO IBUKEHUSI.



Habmonenue nuddysum.

HaGmonenue siBICHUI CMauynBaHUSI M KalTMJUIIPHBIX SBICHUA.

Habmtonenmne TernimoBoro pacimpeHust Tedl.

W3meHeHne naBiieHUs ra3a MpW M3MEHEHHH O00BhEéMa W HarpeBaHUHU WA

OXJIAXKICHUM.

[IpaBuna u3MepeHus TeMIEPaTYypPHI.

Bunsl Terionepenayn.

OxnaxieHue Py COBEPIIICHUH PabOTHL

HarpeBanue npu coBepiieHIN padOThl BHEITHUMH CHJIAMH.

10. CpaBHEHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIICCTB.

11. Habnropenue KumneHus..

12. HabmoneHre nocTossHCTBa TEMIEPATYPhI IPU IUIABJICHUH.

13. MoJiesm TEeIUIOBBIX JIBAraTelIeH.

Jlabopamopuuie padomul u onvim sl

1. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTS>KEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM UJIU caxapa.

3. OnpIThl TI0 HAOJIIOJICHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEI.
Ornpenesnenue naBlieHUsT BO3/1yXa B OAIOHE IIITPHUIIA.
OnbIThL, JTIEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIKICHHUS.

6. IIpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TeMITepaTyphl.

7. Habmonenue wu3MeHEHUs] BHYTpPEHHEH OHHEpTruM Tejla B pe3yibTare
TerIonepeaayy U padoThl BHEITHUX CHIL

8. HMccrnenoBanue sBIIEHUS TEIUIOOOMEHA TPU CMEIIMBAHWM XOJIOMHON H
ropsTYEr BOJBIL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJAOW  NIpHU
TEII000MEHE C HarpEThIM METAUTUYECKUM IIJIUHIPOM.

10. OnpeneneHue yieabpHON TeII0EMKOCTH BEILIECTBA.
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11. MccrienoBanue npouecca UerapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. Onpenenenrie yAeIbHOM TEMIOTHI TIABJICHUS JIbJIA.

Paznen 7. JiiekTpuyecKue U MATHUTHBIE SIBJICHUS.

OnekTpuzanusa Tel. J[Ba poja »ieKTpuuecKux 3apsjoB. BzaumopeinctBue
3apsDKeHHBIX  Tel. 3akoH KynoHa (3aBHCUMOCTh CHWJIBI  B3aMIMO/ICHUCTBHUS
3apsDKEHHBIX TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUSL MEXKAY TEIAMM).

Ounexktpuueckoe nose. Hanpsok€HHOCTh anekTpudeckoro notit. [IpuHuumn
CYHEPHO3ULUH ANEKTPHUIECKHUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTAPHBIN JIEKTPUUYECKUN 3apsi.
Ctpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsiza.

DNEeKTPUYECKUA TOK. YCJOBMSA CYILECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
HICTOYHUKM NOCTOSTHHOTO TOKa. JIEHCTBHSA 3IEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIJIEKTPUUECKHUM TOK B )KUJIKOCTSIX U razax.

Onextpuueckags nenb. Cuma  Toka.  DJEKTPUUECKOE — HalpshHKEHUE.
ConpoTuBIiieHHE MPOBOJHUKA. Y IEIBHOE COMPOTUBIICHHUE BemiecTBa. 3akoH Oma
a1 ydactka uenud.  IlocnenoBarenbHOE W MApalIeNIbHOE  COENMHEHME
IIPOBOJTHUKOB.

Pabota u MOIHOCTH 3JeKTpUdeckoro Toka. 3akoH Jlxoyms—JleHua.
DNIEKTPUYECKHE 1IETIH U MOTPEOUTENH JIEKTpUUYECKoil sHeprun B ObITy. KopoTkoe
3aMbIKAHHE.

[locTositHHBIE ~ MarHuTBl.  B3auMMmoJelWCTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnautHoe nosie. MarautHoe noJie 3eMild M €ro 3Ha4eHU e ISl )KU3HU Ha 3eMUIE.
OmeiT  Opctena. MarnutHoe Tmosie  3JEKTpUdeckoro Toka. [IpuMeHeHune
AJIIEKTPOMAarHUTOB B TEXHUKE. [|eCTBHE MarHUTHOTO TOJII HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL TIOCTOSHHOTO TOKa. VCTOJIb30BaHME 3JIEKTPOABHUIrareiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Omnebitel @apanes. SABneHue 3neKTpoMarHuTHOW MHAYKIMH. [IpaBuiio JleHua.
DIIEKTpOTreHepaTop. CnocoObl TOJTy4EHHUS DNIEKTPUYECKOM  DHEPIUM.
DNEeKTPOCTAaHIIMN Ha BO30OOHOBIIIEMBIX UICTOUHUKAX YHEPTHUU.

Hemoncmpayuu.

DJeKTpu3anus Tel.
JIBa pojia 3JIEKTPUUECKUX 3apsAI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOMA.
DJIEKTPOCTAaTUYECKAS MHYKLIHSL.
3aKOH COXpPaHEHUS JIEKTPUUECKUX 3apS/I0B.
IIpOBOIHUKHU U JUDJIEKTPUKHU.
Mo ienmMpoBaHuEe CUIIOBBIX JIMHUM SJIEKTPUYECKOTO TTOJIS.
HcToOuHMKH MOCTOSIHHOTO TOKA.
JIericTBUS DIIEKTPUIECKOTO TOKA.

. DJIEKTPUYECKUM TOK B KUIKOCTH.

. I'a30BbIi pa3psiza.

. I3MepeHne cuiibl TOKa aMIepMeTpPOM.
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. I3MepeHne 31eKTpUIECKOTO HaNpSHKEHUS] BOJbTMETPOM.

=
>

. PeocTar n marazuH conpoTHUBICHUHN.
. BzauMoieiicTBrE MOCTOSTHHBIX MarHUTOB.

=
a U

. MO)ICJ'H/IpOBaHI/Ie HCBO3MOJKHOCTH pa3CIICHUSA IIOJIFOCOB MaruuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

Mo ienmpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT Opcrena.

MarautHoe noJjie Toka. DJIeKTPOMAarHurT.

JleiCTBME MarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIH MOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

OmnbiTel @apajes.

3aBHCHUMOCTh HANpaBJICHWS HWHIYKIIMOHHOTO TOKa OT YCJIOBUU €r0
BO3HUKHOBCHHUSI.

DJEKTPOTEHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie padomuvt u onvim st

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel MO HAOMIOAEHUIO JJIEKTPU3ALMKM  Tel HWHAYKIUEW U Ipu
COIPUKOCHOBEHUM.

HccnenoBanue AEUCTBHS DJIEKTPHUYECKOrO TIOJII HA MPOBOJHHUKU U
JIMDJIEKTPHKHU.

COopxa u npoBepka pabOThI AIEKTPUUECKOM LIETTH IIOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryJmpOoBaHHUE HAIPSIKEHUS.

HccnenoBanue 3aBUCHMOCTU CWIBI TOKA, MAYIIEIO 4e€pe3 PEe3UcTop, OT
COIPOTHBJICHUS PE3UCTOPA U HAIPSKEHUSI HAa PE3UCTOPE.

OnbIThI, JEMOHCTPHPYIOIIKE 3aBUCHUMOCTb IEKTPUIECKOTO
COINPOTUBJICHUSI TPOBOAHUKA OT €ro JJMHBI, IUIOIIAAU TMOINEPEYHOTO
CEYCHMsI U MaTepHaa.

[IpoBepka mpaBWiIa CJOKEHHUS HAIPSDKEHUN TMPU  IOCJEI0BATENHBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia ISl CWJIbl TOKAa IMPH NApALIEIIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenre padoThI JEKTPUUECKOTO TOKA, MAYLIEr0 YepEe3 PESUCTOP.
OmnpeneneHre MOIIHOCTH — DJIEKTPUYECKOIO TOKA, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCHMMOCTH CHWJIBI TOKA, MAYLIErO 4E€pe3 JIAMIIOUKY, OT
HaIIPsIKEHUS Ha HEH.

Onpenenenne KIIJI narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMO/IEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO TOJII MOCTOSHHBIX MAarHUTOB MPU  UX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue 1elCTBYSA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPHUPYIONIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTylIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HAIIPABJICHHS TOKa B
KaTylIKE.

18. I3ydeHue nercTBrs MarHUTHOTO TIOJII HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 nu3ydeHue paboThl AJEKTPOIBUTATENS.

20. I3mepenue KIIJ[ 35eKkTpoiBUraTelbHOM YCTAHOBKH.

21. ONBITBl MO HCCJCAOBAHUIO SIBJICHUSA DJIEKTPOMATHUTHOW WHAYKIIUU:
WCCJIEIOBAHUE W3MEHECHHM 3HAYEHUs W HANpPaBJICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3znen 8. Mexanu4yeckue siBJieHUA.

Mexannueckoe JABmkeHHe. MarepuanbHas Touyka. (CucTtema OTCYETA.
OTHOCUTEIIPHOCTh MEXaHUYECKOTO JBHKEHHA. PaBHOMEpHOE NPSMOJIMHEMHOE
nBmxeHne. HepaBHomepHOE npsimosMHeHOE ABMKeHrEe. CpenHsiss U MIHOBEHHAs
CKOPOCTb TeJla IPU HEPABHOMEPHOM JBH>KCHHH.

Yckopenne. PaBHOyCcKOpeHHOE TpsiMosiMHEHHOe mABrkeHne. CBoOomgHOE
najgeaue. Onwitel ["amues.

PaBHOMepHOE nBIKEHHE TIO OKpyKkHOCTU. [lepmon m dactota oOpareHwus.
JInnenHas u yrinoBast ckopocTu. LIeHTpocTpeMuTenbHOE YCKOPEHHE.

ITepBriid 3akoH HprotoHa. BTopoit 3akon Hetotona. Tpernit 3akon HeroToHa.
[IpyHIMI Cynepno3uLu CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHusi: cuiia TPEHUS CKOJIbXXEHUsI, CUjla
TPEHUs MOKOS, APYTUe BUIbI TPEHUS.

Cuna TSOKECTH WM 3aKOH BCEMHPHOTO TATOTEHHA. YCKOPEHHE CBOOOIHOTO
nageHusi. [[pwxkenune mmaHer Bokpyr Cousnina. [lepBasg xocMuyeckasi CKOPOCTb.
HesecoMocTh 1 eperpys3ku.

PaBHOBecue MaTepualibHOM TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJOTO TEJIA C 3aKPEIUIEHHOM OCBhIO BpalleHusi. MOMEHT cuibl. LIeHTp TsxecTH.

Nmnynsc Tenma. M3meHenne umnynbca. MMmynbe cuibl. 3aKOH COXpaHEHMS
UMITyJIbCa. PeakTUBHOE IBIKEHUE.

Mexannueckass paboTa U MOIIHOCTb. PaboTa cuil TSXKeCTH, YNPYrocTH,
TpeHust. CBs3b HEpTuM U padoThl. [loTeHUManbHas sHEprus Tena, NOAHATOTO Haj
ITOBEPXHOCTHIO 3eMJM. [loTeHIManbHas 3Heprus cxarou npykuHbel. Knnernaeckas
sHeprus. Teopema O KMHETUYECKON SHEPTUU. 3aKOH COXPAHEHHUS MEXAHWYECKOU
DHEPTUM.

Hemoncmpayuu.

1. HabmoneHne MexaHU4eCKOTO JBIKEHHS Tella OTHOCUTEIBHO Pa3HbIX Tl

OTCY€Ta.
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10.
11
12.
13.
14.
15.
16.

CpaBHeHUE MyTel U TPACKTOPUW JIBMKEHHUS OJHOIO M TOTO K€ Tena
OTHOCUTEJILHO Pa3HBIX TEN OTCYETA.

N3mepenune CKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHUS.
HccenenoBanue npu3HakOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaGmonenue nBr>KeHHs Tea o OKPYKHOCTH.

HaOmonenne MexaHnuecKuX sIBJICHUH, IPOUCXOAAIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBMKCHUU
OTHOCHUTEJILHO KaONHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U JIEUCTBYIOLIEW HAa HEro
CHUJIBL.

HaOmonenue paBeHcTBa CUIT IIPU B3aUMOJEHCTBUM TEN.

N3menenue Beca Tena npyu yCKOPEHHOM JBUKEHUU.

[lepenada uMmysnbca Npu B3aUMOCHCTBUU TEIL

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJbCa MPU HEYIIPYTOM B3aMMOJIECHCTBUM.

CoxpaHeHne UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBUM.
HaOmtoenne peakTMBHOTO JIBIDKCHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU NPU CBOOOJHOM MaICHUMU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU NIPU JBY>KEHHUH TeJla MO JEHCTBUEM
IIPY’KHUHBI.

Jlabopam opuvie padomvt u onvim bl.

1.

KonctpynpoBanue TpakTta Ay pa3roHa U JabHEHIIEr0 PaBHOMEPHOTO
JBUKCHUS [IIAPUKA WITH TEJICHKKH.

Omnpenenenuie cpeaHEld CKOPOCTU CKOJbXEHHUS OpycKa WM JIBHXKCHUS
HIapUKa MO0 HAKJIOHHOW MJIOCKOCTH.

OmnpeneneHrie yCKOpeHMsI Tela MPU PaBHOYCKOPEHHOM JIBHIKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HaYyaIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBMKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS KaK PsJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHWIIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJIbHOTO JIaBJICHHUS.

Omnpenenenrie KO3PPUIMEHTA TPEHUS CKOJIbKEHUSL.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne padOThl CUJIbI TPEHUS NPU PABHOMEPHOM JIBM)KEHUM Tela
M0 TOPU3OHTATBHOM TOBEPXHOCTH.



10. OnpeneneHue padOTHl CHUJIBI  YIPYTOCTH TpU  TOIBEME TIpy3a C
MCIIOJIb30BaHUEM HEMOJBHKHOTO U MOJABUKHOTO OJIOKOB.

11. M3y4yeHue 3aKk0Ha COXpaHEHHsI DHEPTUU.

Pa3zpnen 9. Mexannueckue Ko1e0AHUS U BOJIHBI.

KoneGarenbHoe nBrxkenre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHHIA: TEPUOI,
4acToTa, aMIUIMTy1a. MareMaTUYeCKUi U NPYKUHHBbIM MasTHUKU. lIpeBparienne
DHEPTUU NPU KOJIEOATETBbHOM JIBUKECHHU.

3aryxaroumie  KoJieOaHusa.  BeIHykneHHble — kojeOaHus.  Pe3oHaHc.
Mexannueckue BodHbL. (CBoiicTBa MeEXaHMYECKUX BOJIH. [IpojosibHbie U
nornepevyHple  BOJHBL.  JIMHA BOJHBI M CKOPOCTh €€  PacHpOCTPAHEHUS.
MexaHndeckre BOJIHBI B TBEPJOM TEIE, CEUICMUYECKHUE BOJHBL

3ByK. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne koseOaHMM TeNl IMOJ JECUCTBUEM CWILI TIKECTH U CHJIBI
YIPYTOCTH.

HaOmonenue kosnebdanuii rpy3a Ha HUTH U Ha NP YKUHE.
HaOmtoenmne BhIHYK/I€HHBIX KOJIEOAHUN U pE30HAHCA.
PacnpocTpaneHnre npoJ0bHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HaOmtonenme 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBL

AKyCTHYECKUI PE30HAHC.
JI adoopam opHble padom vl U ONbIM bl.
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1. OmnpeneneHre dYacTOThl M IepuUoAa KoJieOaHWl MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompepenenue 4acTOThI U NepUoOa KOJIeOaHUI NPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TieproAa KoJieOaHUH MOABEUIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. HccrnenoBaHnue 3aBUCUMOCTH MEPHO/JIa KOJIEOAHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBHCUMOCTH IMepuoAa KoJieOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpy3a.
6. OmNBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepuojaa  KoJjeOaHwMit
NPY>KUHHOTO MAasATHUKA OT MACChI Ipy3a U KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO MaJICHUSI.
Pa3zgen 10. DnekTpoMarHMTHOE 10JIe U 3JIEKTPOMATHUTHbBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMAarHuTHble  BOJHBI.  CBOMCTBaA
ANeKTpoMarHuTHbIX BOJIH. Illkama smekTpomarHUTHBIX BOJH. Fcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.



DnekTpoMaruuTHas npupojia ceera. CKopocTe cBeTa. BosiHOBBIE CBOMCTBa
CBeTa.

Hemoncmpayuu.

1. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopnvie padomut u onvim st

1. M3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIIHLHOTO

TenedoHa.

Paznes 11. CBeToBbIC SIBJICHUS.

JlyueBas MOJI€Ib CBeTa. Hctounnku CBeETa. [IpsamoinHeiHOE
pacnpoctpanenue csera. 3arMenus CoisHua u JIynel. Otpaxenue csera. [Inockoe
3epKajo. 3aKOH OTPAKEHUS CBETA.

[Ipenomiienne cBera. 3akOH IpenomiieHHs cBera. [losmHoe BHyTpeHHee
OTpa)keHHE cBera. [cnonp30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
OINITUYECKUX CBETOBOJAX.

Jlunza. Xox nyweir B Jjumze. OnTuueckas cucteMa (¢oToarnrmapara,
MHKPOCKOIa M Teneckoma. [Ma3 kak onruyueckas cuctema. bamBopykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cera B cnekTp. Omnbitel Hpetotona. CrioxkeHue
CIIEKTpalbHBIX IBETOB. Jlucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenune n300pakeH B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTudecKkuit CBETOBOI.

Xon mydelt B cobuparoliiei JIMH3e.

XoJ JIy4eu B pacCEUBAIOILIECH JINH3E.

[osryuenune n300paskeHuil ¢ IOMOILBIO JIUH3.

[Mpunuun nefictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Moemnb riasa.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [lomy4yenue 0enoro cBeTa mpu CI0KEHUU CBETAa pa3HbIX IBETOB.

Jlabopam opuvie padomvt u onvim bl.

1. HccrnenoBanue 3aBUCMMOCTH YIJIa OTPAKEHHSI CBETOBOIO JIyda OT yIJia
MaJICHHUS.
N3ydenne xapakTepUCTUK N300payKeHH MPEAMETa B TIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHHS CBETOBOIO Jy4a OT yria
MaJEHUsl Ha TPAHUIIE «BO31YX—CTEKIIO».
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[Tosryuenune n300paskeHui ¢ MOMOIIHIO COOUPAOIIEH JTNH3HI.
Omnpeneneare GOKyCHOTO PACCTOSHUS W ONTUYECKON CUJIBI COOMparoIiei
JIH3BI.

6. ONBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHL 10 BOCHPHUATHIO L[BETA NPEAMETOB MPH UX HAOIIOJECHUU Yepes

L[BETOBBIE (PHIILTPBI.

Pa3nen 12. KBanToBbIE IBJIEHHS.

Omnbitel Pezepdopna u mmanerapnas monenp atoma. Mojens aroma bopa.
Hcnyckanue u noryomeHue csera atomoM. KBaHTel. JInHenaarsie CiekTpsl.

PaguoaktuBHOCTE. Anbda-, Oera- U raMma-mnydeHus. CTpOeHHEe aTOMHOTO
anpa. Hykimonnas wMopxens aromHoro sgpa. HMsoromel.  PanmnoaktuBHBIE
npespauienus. [lepuoa nosypacmnana aTOMHBIX SIED.

SnepHble peakumu. 3aKOHBI COXPAHEHUS 3apsAAOBOTO MU MAacCOBOIO YHCEIL
OHeprust CBA3U aroMHbIX saep. CBA3p Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Mecrounuku sneprun CostHUA U 3BE3 .

AnepHas sHepreruka. JlecTBUS paJMOAKTUBHBIX H3JIyYEHUH HA JKUBBIE
OpPraHU3MBl.

Jemoncmpayuu.

1. CnekTpsl U3Iy4YeHUs U NOTJIOIICHNUS.

2. ChekTpsl pa3jIMuHbIX Fa30B.

3. Coektp Bozopo/a.

4. Habmonenue TpekoB B kamepe Bumnbcona.

5. Pabora cuérunka MOHU3UPYIOLIMX U3JTy4EHUH.

6. Peructpanus m3iaydeHus: NpUPOIHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopam opuvie padomvl u onvim bl.

1. HalmopeHue CIUIONIHBIX U JMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanrne TpPEKOB: M3MEPEHME DHEPTHHM YACTHIBI IO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. H3mepenue pangnoakTuBHOTO (hoHa.

IoBTOpUTEILHO-0000 1IAKO LM MOTYJIb.

[ToBTOpUTENTHEHO--00001IAIOIINIT MOAY/b MPEAHA3HAYEH JJIs CUCTEMAaTU3alluu
U 0000IIeHUS  MPEAMETHOrO  COAEpX aHUS W ONbITa  JEATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca (PU3UKH, a TakkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo (u3uke s oOydarommxcs,
BBIOPABILIMX ATOT YUEOHBIN MPEIMET.

[Ipy W3ydeHHH JaHHOTO MOAYJS PEATU3YIOTCA U CHCTEMATU3UPYIOTCS BHIBI
NesITebHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAeTCsl JOCTHXKEHUE MPEAMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX — PE3yJIbTaTOB  oOyueHus, (Qopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCJIEIOBAHUS



SBIICHUHA TPUPOABI U TEXHUKHU, OBJIAJACHUE YMEHHUSMU OOBACHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSs [OJY4YEHHbIE 3HaHMs, pellarb 3agadyd, B TOM YMHCJE
KaYECTBEHHbBIEC U SKCIIEPUMEHTAIILHBIC.
[IpyHIMIINANBHO AEATEIbHOCTHBIM XapaKTep MAaHHOIO paslesa pean3yercs
3a Ccu€T TOro, 4YTO OOyYaloIIMecs BBIMOJHAIOT 3aJaHHs, B KOTOPBIX MM
IIPEIJIaracTCs:
Ha OCHOBE IMIOJYYEHHBIX 3HAHUI pAacro3HaBaTb W HAYYHO OOBICHSITH
¢du3ryeckue SBICHUS B OKPY>KAIOLIeH IPUPOE U MOBCEAHEBHON KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEIOBAHUS (PU3MUECKUX SIBJICHUN, B TOM
YUCJIE 7151 IPOBEPKU TUNOTE3 U MOJIydEHUSL TEOPETUYECKUX BBIBOJOB;
OOBSACHATh HAay4HbIE OCHOBBI HaAMOOJIEE BaXKHBIX JAOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, MPAKTHIECKOTO MCTI0JIb30BaHUS Pa3JIMUHbIX UICTOUHHUKOB
DHEPTUM HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS! BCEX U3BECTHBIX BUIOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IMPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNSA

N3yuenue (pu3MKK HA ypOBHE OCHOBHOI'O 0OIIEro 00Opa3oBaHuUs HAIIPaBJIEHO

Ha TOCTHUKCHUC JIMTYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p a30BaTCIIbHBIX

pE3yJIbTaTOB.

B pesynbrare uzydenusi Gu3uku Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUS

y oOyuatomierocsi 0yayT copMHUpPOBaHbI CIACAYIOMIME JMYHOCTHBIC PE3YIbTAaThl B
JaCTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSA:

— NPOSBJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bU3MIeCKON HAYKH;

— IEHHOCTHOE OTHOILIEHUE K JIOCTUKEHUSIM POCCUNCKHUX YUEHBIX --(DU3UKOB;

2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIE€HUHU OOIIECTBEHHO 3HAYUMBIX
M OTUYECKUX TMpoOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPHUMEHEHUEM
TOCTHKEHUN (PU3UKY;

— OCO3HAHHE BAXKHOCTU MOPAIBHO--3THYECKUX NPUHILMUIIOB B JEATEIbHOCTH
YY€HOTO;

3) 3cTeTHYECKOT0 BOCTIMTAHMS:

— BOCTIPHUSITHE ACTETUYECKUX KAUeCTB (PM3UYECKOM HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

— OCO3HAHUE UEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BAKHEUIIEH COCTAaBIISAIOLIEH
KYJbTYpHI;

— pa3BUTHE HAy4yHOW JIFOOO3HATEIILHOCTH, WMHTEpeca K HCCIEAO0BATENbCKOM
NEATENbHOCTH;

5) ¢opmMupoBaHusi  KyJAbTYpPbl 3A0pPOBbSI M  JIMOIHOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAKHOCTH TMpaBUJ OE30MacHOrO TMOBEACHHS Ha
TPaHCTIOPTE, HA JIOpOTax, C AJIEKTPUYECKUM M TEIJIOBHIM O00OpYAOBAaHHEM B
JOMAIITHUX YCJIOBUSIX;

— chopMUpPOBAHHOCTh HaBbIKa peduiekcud, MNpPU3HAHME CBOErO IpaBa Ha
OIMOKY M TaKOT'O e MpaBa y APYroro 4eoBeKa;

6) TPy10BOr0 BOCIIMTAHUA:

— AKTMBHO€ Yy4YaCTHUE€ B PEUICHUWU MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTeIbHOM  OpraHuzalliy, Topoja, Kpasi) TEXHOJOIMYeCKOW U



COILMATIbHOM HAIPaBJIEHHOCTH, TPeOYIOUMX B TOM 4YHUCJIEe M (U3HMUECKUX
3HAHUM;

e — HMHTEpEC K NPAKTUYECKOMY M3YUEHHUIO MpOdeccuid, CBI3aHHbBIX C (PU3UKOU;

e 7)3KOJIOTHYECKOI0 BOCTIMTAHMSI:

e — OpHWCEHTAIMA HAa NMpPUMEHEHHE (DM3MUYECKHX 3HAHWUU I pelieHus 3aaad B
00JIaCT OKpY)KaloIlllel cpepl, IJIAaHUPOBAHUS TIOCTYNKOB U OILIGHKH UX
BO3MOJKHBIX TIOCJIE/ICTBUM JIJIS1 OKPYXKAIOIIEH Cpeibl;

e — OCO3HaHHUE TJI00ATBLHOTO XapakKTepa 3KOJOTMYeCKHX MpoOsieM U myTed ux
peleHus;

e 8) aganTanuM K M3MEHSIOLMMCS YCJIOBHSM COLMAIBLHON M TPHPOAHOI
cpenbl:

e — MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPHU BBINOJHEHUH WCCIECAOBAHUN U
NPOEKTOB (PM3UUECKON HAMNpaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUAM
APYrux,

e — TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTHYECKYIO
TesITebHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4YHcJe (POPMYJIMPOBAThH
UJIeH, TIOHSATHS, TUTIOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHHE Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTCHTHOCTEH B 00J1aCTH
bu3ukwy;

e — IUIAHUPOBAHHUE CBOEr0 pPa3BUTHUA B MNPHUOOPETEHHUH HOBBIX (UIUUECKUX
3HAHMI;

e — CTpEMJICHHE aHAIM3UPOBATH U BBHISBISITH B3aUMOCBSI3U PUPOJIbI, O0IIECTBA U
HYKOHOMHKH, B TOM YHUCJIE C UCTIONH30BaHNEM (PH3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUS HAa OKPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TJI0OATBHBIX TIOCIIEICTBHIA.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesymbrare ocBoeHHs TporpaMMbl 1m0 (U3WKE Ha YPOBHE OCHOBHOTO
ob1iero oOpa3zoBanus y oOy4daronierocs 0yayT c(hopMUpoBaHbI MeTalpeaMeTHbIE
pe3yJabTaThl, BKIIOYAOIIME TTO3HABATEIbHbIC YHHUBEPCAIbHBIE YIeOHbIC ACHCTBYS,
KOMMYHUKAaTHUBHBIC ~ yYHHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUS, PETyJSTHBHBIC
YHHUBEPCATbHbBIC YdeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHMBEPCAJIbHBIC YYeOHBIE 1eHCTBUA

ba3oBble Jornvyeckue aeiicTBUA:



BBISIBISITh U XapakTepU30BaTh CYIIECTBEHHbIE TNPU3HAKU OOBEKTOB
(s1BIIEHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMK, OCHOBAHUS IS
000011IeHUST U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B pacCMaTpuBaeMbIX (pakTax,
J@HHBIX U HAOJOEHUAX, OTHOCSIIMXCA K (PU3UYECKUM SIBJICHUSIM;
BBISIBIISITh MPUYUHHO--CJICICTBEHHBIE CBSI3M MPU HU3Yy4EHUU (PU3NUECKUX
SBJICHUN U TPOIIECCOB, JI€NaTh BBIBOABI C UCTIOIb30BAHUEM JIE€AYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIKOUYEHHM, BBIJBUIaTh TUIIOTE3BI O B3aUMOCBSI3AX
(bU3UYECKHX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO pelIeHUs] Y4eOHON (PU3MUECKO
3ala4yn (CpaBHEHHME HECKOJbKHUX BapUaHTOB PEUICHUs, BHIOOp HambOosee
MOAXOJISIIET0 ¢ YYETOM CaMOCTOSITENIbHO BbIICJICHHBIX KPUTEPUEB).

Ba3zoBbie ucciieroBateibCcKue 1eic TBUA .

MCII0JIb30BATh BOMPOCHI KaK UCCJIEI0BATENbCKUN NHCTPYMEHT IIO3HAHUS;
IIPOBOJIUTH IO CAMOCTOSATENBHO COCTABICEHHOMY IUIAHY OTIBIT, HECJIOKHBIN
(Gu3NUeCKUil HKCIEPUMEHT, HEOONBIIOE HCCIEIOBaHUE (DU3UUECKOTO
SIBJICHUS;

OlICHMBAaTh Ha MNPHUMEHHMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCJIEIOBAHUS UM SKCTIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYIMPOBATH 0OOOIIEHMS U BBIBO/BI MO pe3ybTaTaM
POBEIEHHOTO HAOIOIEHHUS, OTIBITA, UCCIICIOBAHUS;

IPOrHO3MPOBATh  BO3MOJXKHOE JlajbHEWIee pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, a TAKXKE BbIABUTATH MPEATION0KEHU 00 UX Pa3BUTUHU B HOBBIX
YCJHOBUSX U KOHTEKCTAX.

Pab6ora ¢ nundgopmanueii:

NPUMEHSTh PA3JIMUHbIE METO/Ibl, HTHCTPYMEHTHI U 3alIPOChl NPU MOUCKE U
oTOOpe MH(OpMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHOW ydeOHOM
busnueckoii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HMH(OPMAIIUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBIOUPATh ONTUMAIbHYIO (GOpMYy  MpPEICTaBICHUS
uHbOpMAIlMM ¥ WUTIOCTPUPOBATh peIlIaeMble 3a/1adyd  HECJIOKHBIMU
CXeMaMH, uarpaMmmamu, MHOM rpaukoil 1 uX KOMOUHAITUSIMU.

KoMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

B XoJ€ OOCYXXJIeHHUs yueOHOTO Marepuaia, pe3yibTaToB JIAOOpPaTOPHBIX
paboT M MPOEKTOB 337aBaTh BOTPOCHI IO CYIIECTBY 00CYXKIaeMOM TeMBbI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHWE 33Ja4d W TOIepiKaHue
OJ1arosxenaTeIbHOCTH OOIICHMS



COIIOCTAaBJIATh CBOM CYXKIEHHSA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
Juanora, 0OHapyXKUBaTh Pa3InIUe U CXOJCTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJMYHO MPEICTABIATh PE3YIbTAThl BHINOJHEHHOTO (PM3UUECKOTO OTMbITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TIPOEKTA);

MOHMMATh W KCHOJIb30BaThb  MPEUMYIIECTBA  KOMAaHJIHOW U
UHIMBHUIYaJbHOM pabOThl TMpU PpEHIEHUH KOHKPETHOW (PU3MUECcKOit
po0JIEMBI;

IPUHUMATh LEJIM COBMECTHOM JEATEILHOCTH, OPraHU30BbIBaTh JACHCTBUS
no e€ [OCTWKEHHUIO: pacHpedeNsaTh pOJH, OOCYXAaThb MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIATh MHEHUSI HECKOJIbKUX JIIO/ICH;
BBITNIOJIHATH CBOIO YacTh PA0OTHI, TOCTUTasl KaUE€CTBEHHOIO pe3yJibTaTa Mo
CBOEMY HANpAaBJICHUIO W KOOPAUHHUPYS CBOM JEUCTBUS C JPYTMMHU
YJIeHaMU KOMaH/bl;

OLICHMBAaTh Ka4€CTBO CBOEr0 BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHble YHMBepCAJIbHbIE YUeOHbIE [eiiC TBUS

Camoopranmsanus:

BBISIBJISITH MTPOOJIEMBbI B KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOIIUX
JUJISL petieHusT (PU3MIecKuX 3HAaHUM;

OPUEHTUPOBATBECA B  PA3JIMYHBIX MOAXOAAX NPUHATHS  PEILICHUN
(MHOUBHUyaJIbHOE, TMPUHSATUE PELICHUS B TPYIIE, NPUHITHE PELICHUN
TpYIIION);

CaMOCTOSITEIIbHO COCTABIISITh AJITOPUTM pEUICHUsT PU3NUECKON 3a1aul WU
IUIaHA MCCJICAOBAHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh MPEAJIaracMble BAPUAHTHI PELICHUM;
JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI A HHTEJLIEKT:

JlaBaTh a/ICKBATHYIO OLIEHKY CUTYaIlMH U Mpejiarath IiaH e€ U3MEHEHNS,
OOBSACHATH MPUYMHBI  JOCTIKEHUS  (HEAOCTHIKEHHUSI)  Pe3yJbTaToB
NeSITEIbHOCTH, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh (B TOM UKCJI€ B XOJ BBITIOJHEHUS
(GU3MUECKOro  WCCENOBAaHWS WM TPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENNLCTB, W3MEHMBIIMXCS CUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILMX TPYAHOCTEW;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATA L€ U YCIIOBUSM;

CTaBUTh C€0s1 HA MECTO JPYIoro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYTOTO;



NPU3HABATh CBOE MPABO HA OMIMOKY MPU pelIeHuH GU3NUECKUX 3a/1a4 UK
B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE KE MPABO APYTOrO.

IHPE/IMETHBIE PE3YJIbTATDBI

K xoHiry o0yuenus B 7 Kjacce npeaIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTb C(POPMUPOBAHHOCTh Y OOYHAIOIIMXCSI YMEHU:

UCIIOJIb30BaTh  MOHATHS: (U3MUECKHME U XUMHUYECKHE  SIBJICHMUS,
HaOJIO/ICHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PHU3NUECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BeEIlecTBa (TBEpPOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, TMPSIMOJMHEWHOE), TPACKTOPHUs, PaBHOAECUCTBYIOLIAS
cuna,  aepopmanusa  (ympyras, — IUITaCTHYECKas),  HEBECOMOCTb,
COOOLIAIOIINECS COCY/IbI;

paszmmuarh sBJIeHUS (Ouddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
pPaBHOMEPHOE  JBWKEHHE, HEPaBHOMEPHOE  JIBWKEHHE, HWHEpLU,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPHBIX TEJ C 3aKPEIUIEHHOW OCHIO
BpalleHus, Iepenadya JaBJeHUS TBEPAbIMU TENaMHU, KHUAKOCTSIMU U
razamMmy, arMoc(epHoe JaBieHUE, IUIaBaHUE TeJ, MpEeBpallCHUs
MEXaHUYECKOW 3HEPrUHu) MO ONHCAHUI0 MX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JTAHHOE (PU3HMUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBIICEHUE M3YYEHHbIX (U3UUECKUX SIBJICHUH B
OKpY’KalolIeM MHUpE, B TOM uHcje (U3UUECKUE SBJICHUS B MPUPOJE:
IpUMEPBl JBWKEHUS C PA3IUYHBIMH CKOPOCTSIMH B JKMBOM M HEXHBOU
Opupojie, JEUCTBUE CWIbI TPEHUS B TNPUPOAEC M TEXHUKE, BIUSHUE
arMOC(EpHOTO JIaBJICHUS HA KUBOM OpTraHW3M, IUIaBaHUE pbIO, pblYar B
TeJIe YelI0BeKa, MPU 3TOM MEPEBOUTH NPAKTUUYECKYIO 33/1a4y B y4€OHYIO,
BBIJICIISATH CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) PU3NUECKUX SBJICHUH;
OTHCHIBATh U3YUYECHHBIE CBOMCTBA TE€N U (U3UUECKHUE SIBJICHUS, UCTIOJIb3YS
buzndyeckue BeIUYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSIKECTH, BEC
TeNa, CUja TpEHus, AaBiieHHWe (TBEPAOrO Tena, >KUAKOCTH, Trasa),
BBITAJIKUBAIOINAS CHJIA, MEXaHU4YecKas padoTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHJIbI, KOI(PQUIMEHT TMOJE3HOTO JIEUCTBUS MEXAHU3MOB,
KUHETHUYECKass M TMOTEHUUAIbHAs SHEPrusi), MPU OINMUCAHWW MPaBUIIHHO
TpakToBaTh  (U3MYECKUA  CMBICI  HMCIOJB3YEMBIX  BEIMYMH, HUX
0003HaYEeHHUs] U E€IUHUIBI (PU3UUECKUX BEIUYUH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEMYMHY C APYTUMU BEIMYMHAMH,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIMYUH;



XapaKTepu30BaTh CBOICTBAa TeN, (U3MYECKUE SIBJICHUS U IPOLIECCHI,
UCIOJIb3Ys NpaBUIIa CIOXKEHUS CUJl (BIOJb OJHOW MpsiMOM), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHHsS MEXaHM4YECKOU
SHEPTUM, TMpPU HTOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKoHa H
3aMKChIBaTh €0 MAaTEMATUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3NUECKHE SBJICHUS, IPOLIECCHI U CBOMCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMd MPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITH NIPUYUHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH OObsiCHEHUE u3 1—2
JOTUYECKUX IIaroB C OMOpoi Ha 1—-2 u3y4yEeHHBIX CBOWCTBA (DU3MUECKUX
ABJICHUH, (PU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTh pacyE€THhle 3amauu B 1—2 NEUCTBUA, UCHOJNB3YsS 3aKOHBI U
(bopMmynbl, CBs3BIBAIOUME (PU3MUECKUE BEIUYMHBI: Ha OCHOBE aHAIM3a
YCJIOBHSI 33[1a4¥ 3alUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (GU3HMUECKUE
BEJIMYUHBI B (POpMYJbl U MPOBOAUTH Pacy€Tbl, HAXOAUTh CIPABOYHBIE
JlaHHbIE, HEOOXOAUMBIE JUIsl pEUICHUs 3aad, OLICHUBATh PEATUCTUYHOCTD
NOJIyYeHHOMU (DPU3UYECKOMN BETMUUHBIL;

pacro3HaBaTh MPOOJIEMBL, KOTOPHIE MOXHO PpEIIUTh MPU I[OMOIIU
(U3NUECKUX METOJIOB, B OMMCAHUU UCCIICA0BAHNUS BbIACISATH MPOBEPSIEMOE
npeanoyioxkeHue  (runoTesy),  pasimuatb U UHTEPIPETUPOBATH
MOJIyYCHHbIN pe3yJbTaT, HAXOJWTh OIUMOKU B XOJE€ OIbITa, JENaTh
BBIBOJIBI 110 €0 pe3yJbTaram;

IPOBOAUTH ONBITHI MO HAOMIOAECHUIO (U3MYECKUX SIBJICHUN WK
buznyueckux CBOJCTB TeJ: dbopmyHrpoBaTh MIpOBEpsiEMbIE
MPEANOJIOKEHHS], COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUs,
3aMMChIBaTh X0/ ONBITa U POPMYIUPOBATH BHIBO/IbL;

BBITIOJIHATh NPSIMbIE U3MEPEHMsI PACCTOSIHUSA, BPEMEHH, MAacChl Tela,
o0b€Ma, CWIbl W TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M
nupoBbBIX MNPHOOPOB, 3aMKCHIBATH MOKAa3aHUs MPHOOPOB € YUYETOM
3aJ1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHHUI;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJTHOM (PU3NUECKON BETMUHUHBI OT
JIPYrol € HCTOJBb30BAHUEM TPSMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILIETOCS Tela OT BPEMEHU ABMKEHHS Tea, CHUIIbI
TPEHUS CKOJILKEHHS OT Beca Tela, KauecTBa 00padOTKU MOBEPXHOCTEH TeT
Y HE3aBHCUMOCTHU CUJIbI TPEHUS OT TUIOIIAX CONMPUKOCHOBEHUS TEJ, CUIIBI
YIPYTOCTU OT YAJIMHEHUS! MPYXKUHBI, BHITAIKUBAIOIICH CHJIBI OT 00BbEMa
NOTPYKEHHOM YacTH Teja U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCJIOBHIA
TUTaBaHUsl TEJI, YCIOBHM paBHOBeCHs pbluara U OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM Y4€OHOTO HCCJIEAOBaHUS, CcOOMpaTh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CJEAys MpPENJioKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yNnbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BUIE
NpeJIOKEHHbIX Ta0aull W rpadukoB, JenaTh BBIBOJABI MO pe3yibTaTam
UCCJICIOBAHUS;

NPOBOJIUTh KOCBEHHBbIE HM3MEPEHUS (PI3MYECKUX BEIUYHMH (TIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJIOTO TeNa, CHJIA TPEHUS CKOJIbKECHUS,
JaBJIEHME  BO3/AyXa, BBITAIKUBAIONIAS  CHIa, JCHCTBYIOIIas  Ha
HOTPYXEHHOE B JKUIKOCTh TeJ0, KOA(D(OUIMEHT MOJIE3HOTO JeiCTBUsA
OPOCTBIX MEXaHU3MOB), CJeAyd NPEMJIOKECHHOW WHCTPYKIUU: TIpH
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HSKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIISITh 3HAYEHUE HUCKOMOW BEJIMYMHBI;

coOJIr01aTh NpaBUjIa TEXHUKH 0€30TIaCHOCTHU MPH paboTe ¢ Jab0paTOPHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPHUHLUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETP, IUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phI¥ar, MOIBIKHBIN M HETIOJIBUKHBIHM OJIOK, HAKJIIOHHAS TUIOCKOCTD;
XapaKTepu30BaTh MPHUHLUIBI JEHCTBUS M3YyYEHHBIX NPHOOPOB H
TEXHUYECKHX YCTPOWCTB C OMOpON Ha WX omucaHuss (B TOM YHCIIE:
NOJIIMITHAKYA, YCTPOWCTBO BOAOMPOBOJAA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBOM HACOC, apEOMETD ), UCTIOJb3Ysl 3HAHUS
O CBOMCTBaX (PM3MUECKUX SIBJICHUN M HEOOXOoIuMble (GPU3UUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTh  TPUMEPHl  (HAXOAUTH  HMHPOpPMALMIO O  MPUMEPax)
NPAKTUYECKOTO HCTOJIL30BaHUS (MBUYECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HU U1 oOecrieueHus: 0€30MacHOCTH MpU OOpallleHn ¢ mpubopamu u
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHsS 3JI0OPOBbS M COOJIIOJCHHUS
HOPM JKOJIOTHIECKOTO TIOBEICHHSI B OKPYKAIOIICH Cpe/Ie;

OCYIIECTBIISITh OTOOp HCTOYHHMKOB wuH(popmanuu B VHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM IMOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIINXCS
3HAHUH W TyTEM CpaBHEHUS PAa3JIMUHBIX HMCTOYHHKOB BBIIEIATH
UHPOPMAITUIO, KOTOpasi SBISIETCS TPOTHBOPEYMBOW WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCII0JIb30BaTh TIPY BBITIOJIHEHUH YIEOHBIX 3a/IaHUI HAYIHO--TIOIYJISIPHYIO
IUTEpaTypy  (U3MUECKOTO COAEpKAaHWS, CHPaBOYHBIE MaTepUAbI,
pecypchl cetn MHTEpHET, BIaaeTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUN U3 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHe MMCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHUKOB MH(OpMAIK (PU3NMIECKOTO COACPKAHUSI, B TOM



yycie MyOJaMYHO JAeNaTh KpaTKue COOOIIEHHS O pe3yNbTaTax MpPOEKTOB
WM y4eOHBIX HCCIICIOBAaHWNA, MPU HSTOM TIPAMOTHO HCIOJIL30BATh
U3YYCHHBIM TMOHSATUHMHBIN amnmapar Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUICHHE IIPE3EHTAIMEN;

IPU BBINOJIHEHUN YYE€OHBIX MHPOEKTOB M HCCJEJOBAHUN PAaCIpENENATh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH,
CICIUTHh 3a BBIIOJHEHUEM IUIAHA JEWCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATENIBHOCTb  TPYIIBL,  BBICTpaUBaTh
KOMMYHHMKaTUBHOE B3aUMOJICUCTBUE, YIUTHIBAI MHEHUE OKPYXKAIOIHUX.

K xoHiry o0yuenus B 8 Kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y O0OYHAIOIIMXCSI YMEHU:

UCIIOJIb30BaTh MOHIATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUS BELLIECTBA, KPUCTATUIMUECKUE U
amMop(Hble TeNa, HACBHIIIEHHBIM M HEHACBIUICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHsISI HHEpPrus, TEIUIOBOM JBUTaTeb,
AIIEMEHTAPHBIN AIEKTPUUECKUM 3aps]l, IEKTPUIECKOE MO0JIE, POBOIHUKU
U AUDJIEKTPUKH, TIOCTOSHHBIN AJIEKTPUUECKUIN TOK, MAarHUTHOE TIOJIE;
pasimyarh sSBJICHUS (TEIUIOBOE PAcCIIMPEHUE U CKaTue, TeIvionepenaya,
TEIJIOBOE paBHOBECUE, CMAaYMBaHUE, KaWJULIPHBIEC SIBJICHUS, UCTIApEHUE,
KOHJIGHCAllUs, TUIABJICHUE, KpUCTaUM3auus (OTBEPIEBAHUE), KUIICHHUE,
Terionepeaya (TEerIOnpOBOAHOCTS, KOHBEKIIHS, U3ITyYEHUE),
AIIEKTPU3aLUs TeJl, B3aUMOJICUCTBUE 3apsI0OB, ACHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICUCTBUE MArHUTOB, JIEUCTBHE
MarHMTHOTO TOJIsI Ha MPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS WHYKIIHS)
0 OIMCAHHUIO MX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIMX JaHHOE (pU3NUYecKOe SABJICHUE;

pacro3HaBaTh MPOSIBIIEHUE M3YUYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY>KalolleM MHUpE, B TOM uHcje (U3NUECKUE SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKEHWE U KalWUIIPHBIE SIBJICHUA B TPHUPOJE,
KpUCTaibl B mpupone, uznaydeHue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEsl, CHEra, SJIEKTPUUECKUE
ABJIEHUSI B aTMocdepe, AIEKTPUUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3emid, Jpedd MOJIOCOB, POJIb MAarHUTHOTO TOJIA JJis KW3HU Ha
3emuie, MOJSIPHOE CUSTHUE, TIPU ATOM TIEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
yueOHY10, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA (MpHU3HAKH) (HU3UUECKHUX
SIBJICHUM;

ONUCHIBaTh M3Y4YECHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCTIOb3YS
busnueckre BEIMUUHBI (TEMIIEpaTrypa, BHYTPEHHSI HEPTUs, KOJIMIECTBO
TEIUIOTHI, yAeNbHAs TEIIOEMKOCTh BEIIECTBa, YyAeNbHAs TEIIoTa



IUIABJICHUS, yJeNbHas TeIUIoTa MapooOpa3oBaHUs, YyAelIbHas TerioTa
CrOpaHusi TOIUIMBA, KOA(PQPHUIMEHT TMOJIE3HOTO JCHCTBUSL TEIUIOBOM
MallMHbl, OTHOCHUTEIbHAS BJIAXKHOCTh BO31yXa, JJEKTPUYECKHU 3aps,
CHjla TOKA, AJIEKTPUYECKOE HAIPSKEHUE, CONPOTHUBIICHUE NPOBOJHUKA,
YIEIbHOE  CONPOTUBIEHHE  BEUIECTBA, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKA), IMPU ONKHCAHUU TMPABWIBLHO  TPaKTOBAaTh
($U3UYeCKHii CMBICIT HUCTIONB3YEMbIX BEIMYWH, 0003HAYEHUS U €IUHUIIBI
Gu3UYeCKNX BEIUMYMH, HAXOAWUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
¢u3nYeCKyl0 BENMUMHY C JPYTMMHU BEIUYMHAMH, CTPOUTH TpauKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapakTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SIBJIEHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO --KHHETUYECKON TEOPHUH
CTPOEHUSI BEUIECTBA, MPUHLUI CYNEPIO3ULIMH MMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAa, 3akoH OMa JIsl ydacTka LN, 3aKOH
JIxoyna—JleHnia, 3aKkOH COXpaHEHWs OJHEPIUM, NpPU OTOM JaBaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €0 MATEMaTHYECKOe
BBIPAXECHUE;

OOBACHATh (PU3MYECKHUE MPOLIECChl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallui NPaKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABIIATH
NPUYMHHO-CJICACTBEHHBIE CBS3U, CTPOUTH OObSICHEHHE U3 | —2 JOTHuecKux
1aroB ¢ Oomnopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH,
($u3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pemarb pacyéTHble 3a7auud B 2—3 JCUCTBHSA, HCHOJB3YS 3aKOHBI M
bopmynbl, CBsBBIBAONME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJHOBUS 33Ja4M 3alHCHIBATH KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JNaHHBIX Il pEIIeHWs 3aJadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Ay €€ peIleHMs, MPOBOJUTb PAacUYETbl U CpaBHUBATH
MOJIy4€HHOE 3HaUeHHE (PU3UUECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBarth MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIU
(Gu3MUeCKUX METOJOB, HUCIOJIL3YSl OMNHCAHUE HCCIIEIOBAHUS, BBIICIATDH
MIPOBEPSIEMOE  MPEAIOJIOKEHUE, OLEHWBATh NPABWILHOCTh TMOPSJIKA
MIPOBEAECHUS UCCIIEIOBAHUS, JE€NaTh BBIBOIbI;

OPOBOAUTH ONBITHI MO HAOMIOAECHUIO (U3MYECKUX SIBJICHUN WU
(bu3NUecKUX CBOMCTB Tel (KamWUIAPHBIE SIBJICHUS], 3aBUCUMOCTD JaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMreparypbl, CKOPOCTH MPOIIeCcCa OCTHIBAHUS U
HarpeBaHus TMpPU HU3JIYYEHHWU OT IIBETAa H3JIydarolie (MOriIomarolei)
IIOBEPXHOCTH, CKOPOCTh WUCIIAPEHUS BOABI OT TEMIIEPATYPBI KUIAKOCTH U
IUIOMAAA €€ TIOBEPXHOCTH, OJIEKTpU3alMsi Tel W B3aMMOACHCTBHUE
ANEKTPUYECKUX 3apsoB, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHUTOB,



BU3YAIM3alMsl MAarHUTHBIX TMOJIEM TMOCTOSHHBIX MAarHuTOB, JEUCTBUS
MarHMTHOTO TOJIsi Ha MPOBOJAHHMK C TOKOM, CBOMCTBAa 3JE€KTPOMAarHMra,
CBOMCTBA AJIEKTPOJBUTATENS TOCTOSIHHOTO TOKa): (opMynaupoBarhb
poBepsieMble MPEATION0KEHUS, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
00OpyI0BaHMs, OMUCHIBATH X0 OTILITA U (POPMYIMPOBATH BHIBOJIBI,
BBITIOJIHATG ~ MPSAMBIE  HM3MEPEHHS  TEMIIEpaTypbl, OTHOCHUTEIbHOM
BJIOXHOCTH BO3[yXa, CHWJIbI TOKA, HANPSDKEHUS C HCMOJIb30BAHUEM
AHAJIOTOBBIX MPHOOPOB U JIaTYMKOB (DMBUUECKUX BEIMYUH, CPAaBHHUBATH
pe3yNbTaThl I3MEPEHUI C yUETOM 3a/1aHHOM a0COJIFOTHON TOTPEIIHOCTU;
NPOBOJIUTH UCCJICI0OBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKON BEIMYUHBI OT
IpYyrol ¢ HUCHONBb30BAHWMEM TMPSIMBIX HM3MEPEHHH  (3aBUCHUMOCTD
COTPOTHUBJICHUS! TPOBOJHUKA OT €r0 MJIHMHBL, IUIOMIAAN MOTEPEYHOTO
CEUEHHS U YJEIILHOTO COMPOTHUBRIICHUS BELIECTBA MIPOBOJHUKA, CUIIBI TOKA,
WIYIIEro 4epe3 TMpPOBOJHUK, OT HANpsDKEHUS Ha  MPOBOJIHUKE,
UCCJIEIOBAHNE TIOCJICOBATEILHOTO M MapajuleIbHOTO  COEIMHEHUI
IPOBOAHUKOB): IUIAHUPOBATh HCCJEJOBAHUE, COOMpaThb YCTAaHOBKY U
BBITIOJIHATS M3MEPEHUs], CJEAYs MPENJioKEeHHOMY IUIaHy, (UKCHUPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHUJE TaOMUI U TpaduKoB,
JIeNaTh BBIBOJIbI IO pE3yIbTaTaM MCCIICIOBaHMUS;

NPOBOJIUTh KOCBEHHBbIE W3MEpEHUs (Pu3mdeckux BeMUYHH (yAenbHas
TEINIOEMKOCTh  BEILECTBA, CONPOTUBJICHUWE MPOBOJHUKA, paboTa U
MOUIHOCTh AJIEKTPUYECKOTO TOKA): IUIAaHUPOBaTh HM3MEpPEHHUs, cOoOMpaTh
IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CJEAYs TPENJIOKEHHONW HHCTPYKIUH, U
BBIYHCJIISITh 3HAYCHUE BEJTMUUHBI,

cOOJII01aTh NpaBUjIa TEXHUKH 0€30TIaCHOCTHU MPU paboTe ¢ Jab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMUIBI  JEHCTBUS M3YyYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX ONUCaHUA (B TOM YHCIE:
cucTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeIp,
BOJIbTMETP, CUETYUK BJIEKTPUUECKOM HSHEPTUH, DIEKTPOOCBETUTEIHLHbIE
MpUOOPKI, HArpeBaTEIbHBIE AIEKTPOTPUOOPHI (IPUMEPHI), DIECKTPUIECKUE
NPEeI0XPaHUTENH, IEKTPOMArHUT, JIEKTPOBUTaTellb MOCTOSIHHOTO TOKA),
UCTIOJIb3YSl 3HAHMSI O CBOMCTBaX (PM3UYECKUX SBJICHUU W HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh TMPOCTHIE TEXHWYECKHE YCTPONCTBA M HU3MEpPUTEIbHbBIC
npuOOpel 1O CXeMaM U CXEMaTHYHbIM pHUCYHKaM (SKUIKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUraTeldb BHYTPEHHETO
CTOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMbl 3JEKTPUUECKUX



HeMnel ¢ MOCJIeIOBATEIbHBIM U HapaUIeIbHBIM COCAMHEHUEM DJIEMEHTOB,
paznuyasi ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB JICKTPUUECKUX LIETeH;
OpUBOAUTH  NpUMEpPhl  (HAXOAUTh  HMHGOpPMAIMIO O  MpUMEpax)
NPAKTUYECKOTO MCIOJIB30BaHUA (PM3MYECKUX 3HAHUN B TMOBCEIHEBHOM
KHU3HU JIJ1s1 oOecrieueHns 6e30MacHOCTH MpHU oOpalieHnu ¢ npudopamu
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHsSI 3JI0POBbS M COOJIIOJCHHUS
HOPM 3KOJIOTHYECKOTO MOBECHUS B OKPYKAIOILEH Cpeie;

OCYHIECTBIISITh TNOWCK HWHpOpMaMU  (U3MUIECKOTO COJIEPKAHUSA B
WNuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAHUA M NYTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBUIEIATh  MHGPOPMAIUIO,  KOTOpas
SIBIISIETCS POTUBOPEUUBOM UM MOKET OBITh HEOCTOBEPHOI;
UCII0JIb30BaTh MPY BBITIOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOTO  COAEpIKaHWsS, CHpPaBOYHbIE MaTepUabI,
pecypebl cetu MHTepHeT, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus UH(POpMALMK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUS,
0000mas MHPOPMALMIO W3 HECKOJbKUX MCTOYHHUKOB (DU3UUIECKOTO
COMEpKaHUs, B TOM 4YHUCIE MyOIUYHO TPEACTABISTh PE3yJIbTaThl
NPOEKTHOM WIIM MCCIEIOBATEILCKON NIEATEIILHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUCHHBIM TOHATUHHBIA ammapar Kypca (pusukwy,
COTIPOBO’K/1aTh BBICTYIUICHUE TIPE3EHTAINEH;

OpY BBITIOJIHEHUH Y4YEOHBIX MPOEKTOB M UCCIIENOBAHUN (PU3UUECKUX
MPOIECCOB paclpenessiTh O0s3aHHOCTA B IPYNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 337]auaMU, CIICIUTh 32 BBHITIOJIHEHHEM TUIaHa JEHCTBUMN U
KOPPEKTUPOBaTh €ro, aiAeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B
JeSITeHHOCTh TPYIIIBI, BEICTPaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3pemiarb KOH(PIUKTHL.

K xoHiry oOyueHus: B 9 Kjacce npeIMEeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCThH Y O0YHAIOIIMXCSl YMEHUM:

UCIOJIb30BAaTh TOHATHS: CUCTEMA OTCYETA, MaTepuallbHAasg TOYKa,
TPAeKTOpHUs, OTHOCUTEILHOCTh MEXAaHUYECKOTO JBMXKEHHUS, nedopmarius
(ynpyrasi, miacTHYecKas), TpeHHe, LEHTPOCTPEMUTEIILHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOro Teja, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MHOQPa3BYK M VYIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKaJjia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CIIEKTPHI UCITYCKaHUsI U TIOTJIOIICHUS, anbda-, OeTa- U raMMa-u3IydeHUs,
M30TOIIbI, S/IEPHAs SHEPTETHKA,



pa3iau4yaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSIMOJMHEWHOE NBW)XEHHUE, CBOOOIHOE
MaJICHAE TEJl, PABHOMEPHOE ABMXKECHHUE TI0 OKPY>KHOCTH, B3aMMOJICHCTBUE
TEJl, PEaKTUBHOE JBIDKEHHUE, KoJieOaTenbHOE NBWKEHUE (3aTyXarolye U
BBIHY)K/ICHHBIE KOJICOAHUs1), PE30HAHC, BOJHOBOE JBHMKEHUE, OTPAXKEHUE
3BYK4, MNPSIMOJIMHEMHOE PaclpOCTPAHECHHUE, OTPAXKECHUE U MPEITOMIICHUE
CBETa, MMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHUe Oeoro cBeTa B
CHEKTP M CJOXEHHUE CHEKTPAIbHBIX LBETOB, JUCIEPCHUS  CBETa,
€CTECTBEHHAsA PAJMOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEWMYATOTO CIIEKTpa
U3JIy4EHUS) TIO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JIAHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UYECKUX SIBJICHUNA B
OKpyXarorieM Mupe (B TOM uuciie (U3NUYECKUE SIBJICHUS B MPUPOJIE:
MPUWJIMBBI U OTJIMBBI, JBIKEHUE T1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBIDKCHUE OJKHUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMU,
3EMJICTPSICEHUE, CEUCMUYECKHE BOJIHBI, I[YHAMHU, 3XO, LBETa TeEIL,
ONITUYECKHUE SIBJICHUS B MPUPOJIC, OMOJOTHUEeCKOe JEHCTBUE BHUIMMOTO,
yIbTPA(PHUOJIETOBOIO U PEHTTEHOBCKOTO U3JIYyYEHUM, €CTECTBEHHbIN
PaIMOAKTUBHBIA (POH, KOCMHYECKHE JIy4H, PAIHMOAKTUBHOE H3IIyUYCHHE
MPUPOJHBIX MHHEPATIOB, JIEUCTBUE PANUOAKTUBHBIX M3JIYUYCHUH Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a1a4y B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKH) (PU3UMUECKHUX
SIBJICHUM;

OTIMCBIBATh M3YUYEHHBIC CBOMCTBA Tel U (PU3UYECKUE SABJICHUSI, UCTIOIB3YS
bu3uvecKkue BEIMYUHBI (CpEeIHsIsI W MIHOBEHHAas CKOpPOCThb Tela IpHU
HEPABHOMEPHOM JBWKECHUHW, YCKOPEHHUE, IEpPEMENICHUE, MYyTh, YIJIOBas
CKOpPOCThb, CWJa TPEHUS, CWJIA YIPYITOCTH, CHJIA TSIKECTU, YCKOPEHHUE
CBOOOJHOTO TAaJCHMsI, BEC Tela, HUMIIYJIbC Tela, HMIYJIbC CHJIBI,
MeXaHu4deckas paboTa W MOIIHOCTh, IMOTCHIUATIbHAS JHEPTUs Tela,
MOIHATOTO HaJ MOBEPXHOCTHIO 3EMIIM, MOTECHUHUAIbHAS 3HEPTHUA CKATO U
MPYXXUHbI, KWHETHUYECKAs DSHEPTUsl, MOJHASA MEXaHW4YECKasi DSHEPIUs,
MEePUOJT ¥ 9acToTa KOJeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS CPEAbl), MPU OMHUCAHUN
MPaBWJILHO TPAKTOBATh (PM3WYECKUNM CMBICT HCIIOJb3YEMbIX BEIWYHH,
0003HaUYCHUS W EAUHUIBI (U3MUECKUX BEIWYUH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3WYECKYIO BEJIMYUHY C APYTMMH BEJTUIMHAMU,
CTPOHTH rpapuKN U3yUCHHBIX 3aBUCUMOCTEN (PM3UYIECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIICHUS U IPOIECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHUS DHEPIruHv, 3aKOH BCEMHUPHOIO TITOTEHUS,



OPUHIMI CYNEPHO3ULMN CWI, NPUHIUI OTHOCHUTEIBHOCTH ['anmies,
3aKkoHbl HpIOTOHA, 3aKOH COXpPAHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsAI0BOI0 U MacCOBOIO YHCEN
Opy SACPHBIX PEaKUUsAX, MPU 3TOM JlaBaTh CJOBECHYIO (POPMYIMPOBKY
3aKOHa M 3alKChIBaTh €10 MaTEMaTUYECKOE BhIPAXKECHNUE;

OOBACHATh (PM3MYECKHE IMPOLIECCHl U CBOMCTBA TEI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalMi TPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
NPUYUHHO--CIICICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHeHHe U3 2-3
JOTUYECKUX IIaroB C OMOpOW Ha 2—3 W3y4YEHHBIX CBOWCTBA (DPU3MUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacuéTHple 3amaud (Oomuparonmecs Ha cuctemy w3 2-3
YPaBHEHHUI), UCTIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJOBHS 3aJlaud 3allUChIBaTh KPaTKOE
YCJIOBHE, BBISIBJISITh HEAOCTAIOLIME WM M30BITOYHBIE TAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIs1 PELICHUS, POBOAUTHh PAaCUEThI U
OLICHUBAaTh PEAIMCTUYHOCTh MOJYYEHHOTO 3HAYEHUA (PU3MUECKOU
BEJIMYUHBL;

pacro3HaBaTh NOPOOJEMBL, KOTOPbIE MOYKHO PEIIUTh MPU T[OMOIIU
(GU3NUECKUX METOJOB, HUCIOJIB3YSl OMNHCAHUE HCCIIEIOBAHUS, BBIICIATH
NPOBEPSAEMOE NPENANOJIOKEHHE, OLIEHUBATh MPaBWJIBHOCTh TMOPSAKA
NPOBEJECHUSI  KCCJIENOBAaHUWsI, JI€JaTh  BBIBOABL, HHTEPHPETUPOBATDH
pe3ynbTaThl HAOJIOAEHUIN U OTIBITOB;

OPOBOAUTH OIBITHI 1O HAOMIOACHHIO (PU3MYECKUX SBJICHUU WM
¢u3nueckux CBOMCTB Ted (M3yueHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEpPTUH, 3aBUCMMOCTh NEepHoAa KoJeOaHWW MNpPYKHUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIBIX KOJ€OAHUM, MPSAMOJIMHEMHOE PACIPOCTPAHEHHE CBETA,
pazyioxeHre Oeroro CBeTa B CIEKTP, M3YUEHHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUsi NpeAMeTa B coOuparouen
JWH3€, HaAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB HU3IIy4EHUs):
CaMOCTOSITEIHO  CcOOMpaTh yCTAHOBKY U3 M30BITOYHOTO  Habopa
0o0OpynOBaHMs, OMNHUCHIBATH XOJ  ONbITa U  €ro  pe3yibTarhl,
(bopMyIMpOBaThH BHIBOIHI;

MPOBOAUTH MPU HEOOXOAUMOCTU CEPUIO MPAMBIX U3MEPEHUM, OTPEIeIisis
CpenHee 3HAYEHUE U3MepsieMOM BenMuMHbl ((POKYCHOE pacCTOsTHUE
coOuparomieli JMH3bI), OOOCHOBBIBaTH BBIOOp crocob0a H3MEpPEHUs
(M3MEpHUTETHLHOTO TIPUOOPa);

NPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM TMPSIMBIX W3MEPEHHH (3aBUCHUMOCTH IMYTH OT BpPEMEHHU



Opy PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HadalbHOM CKOPOCTH, Mepuoia
KOJIe0aHUH MaTeMaTUYEeCKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXEHUs CBETa OT yrja MaJeHHs U yrja MpeoMIICHHS OT yria
najieHus): IUTAaHUPOBaTh MCCIIEIOBAaHME, CaMOCTOSITENIbHO CcOOMpaTh
YCTaHOBKY, (DUKCUpOBaThb pE3yJAbTaThl  MOJY4YEHHONW 3aBUCHMOCTHU
(bu3MYeCKUX BEIMYUH B BUIE TaOIMI] U rpadUKOB, J€lIaTh BBIBOJABI IO
pe3yibTaraM UCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIUYHMH (CpEaHS
CKOpPOCTh M YCKOpPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBMKEHUH,
YCKOpEHHE CBOOOAHOIO MaJCHUs, KECTKOCTh MPYKUHBI, KOd(PPuimeHt
TPEHUSI CKOJBXKEHHUS, MeXaHuueckas padoTa M MOIIHOCTb, 4acToTa U
nepuosl KojeOaHWW MareMaTu4eckKoro M TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasT CUJa CcOOMWparoleld JIMH3bL, PaJHOAKTHBHBIM  (DOH):
IUIAHUPOBATh U3MEPEHUs, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHAT U3MEPEHUS, CICAYS MPEIIOKEHHOW WHCTPYKIMH, BBIYUCTSITH
3HAYEHHE BEIMYUHBI U aHAJIM3UPOBATH TOJIYUCHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOJII01aTh NpaBUjia TEXHUKH 0€30TIaCHOCTHU MPH paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM W3YYEHHBIX (DU3MYECKUX MOIENe:
MaTepuaiibHas TOYKa, A0COJIOTHO TBEPAOE TENO, TOUYEUYHBIA HCTOYHHK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aToMa, HYKJIOHHAs
MOJIE]Ib aTOMHOTO $JIpa;

XapaKTepU30BaTh MPHUHIMWIBI JEHCTBUS WM3YyYEHHBIX NPHOOPOB H
TEXHHYECKHX YCTPOWCTB C OMOpON Ha WX oOmucaHus (B TOM YWHCIIE:
CIIUJIOMETP, JIaTYMKH TIOJIOKCHUSI, PAcCTOSIHUS W YCKOPEHHS, DPakera,
9XOJIOT, OYKH, TIEpUCKON, (oToammapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibCcoHA), UCMOJB3Yysl 3HAHHS O
CBOMCTBaX (UM3MYECKMX SABJICHUM U HeoOXomumblie (U3HUUECKHE
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH M3yYCHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX TMPOIIECCOB
NpYW PEIICHUH Y4eOHO--TIPAKTHYECKUX 3aJad, ONTHYECKUE CXEMBI JIJIsI
MOCTPOCHUS M300PAKEHUH B TNIOCKOM 3epKaJie M COOMPAIOILIEH JIMH3E;
OPUBOJUTh  TpUMEpbl  (HaxoAWTh  HMHQPOpMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIIOJIL30BaHUS (PM3MUYECKUX 3HAHWN B TOBCEIHEBHOM
YKU3HU U1 o0ecTieueHUsT 0€30TIaCHOCTH MpHY OOpaIlieHn: ¢ MpuoopamMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHsS 3II0OPOBbS M COOJIIOICHUSI
HOPM SKOJIOTHYECKOTO TIOBEJICHHUS B OKPYXKAIOIIEH Cpee;



OCYIIECTBIATh TMOWUCK WHGOpManud (HU3UIECKOTO COJEp)KaHUSA B
HurtepHeTe, caMOCTOSATENLHO (POPMYIUPYs MOUCKOBBIN 3ampoc, HAXOAUTh
MyTH ONpEeeNeHHs] TOCTOBEPHOCTH MOJYYEeHHON MH(OpMAIIUK HA OCHOBE
MMEIOIMXCS 3HAHNUU U IOTIOJIHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH y4EOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
autepatypy  (puU3MYeckoro coiepKaHus, CIPABOYHBIE MaTepUasbl,
pecypebl cetu MHTEpHET, BIaaeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusl HHGOPMAIMK U3 OTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHbIC NHUCHMEHHBIE U YCTHBIE COOOILECHUS Ha OCHOBE
UHPOpPMAIIUM M3 HECKOJIBKMX HCTOYHHKOB (PU3UUECKOTO CONEp KaHus,
nyOJMYHO MPEICTABIATh PE3YJIbTaThl IPOEKTHON MM UCCIIEA0BATENbCKOM
NEATEIbHOCTH, TIIPU 3TOM TPaMOTHO  HMCIOJIb30BaThb  W3Yy4YCHHBIN
NOHATUIHBIM anmapar M3ydaeMoro pasjena (U3MKM U CONPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTauuMell ¢ Y4€ToM OCOOEHHOCTEH ayJuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3e/ioB U TeM (¢ poBbIe)
Kontpoabubie | IlpakTuyeckue
n/n MPOr pAMMbI Bcero o0pa3oBare/bHbIC
padoThI padoThl
pecypcebl
Paznen 1. ®u3nka u eé posib B NO3HAHUM OKPY’KAK0IIEro MU pa
bubmmoreka [IOK
11 dusitia - Hayka 0 mpupose 2 https //m.edsoo.ru/7f416194
Bu6nunoreka [JOK
12 PHIHYCCKHE BENHHHEI 2 1 https //m.edsoo.ru/7f416194
. bubnuotexa LIOK
1.3 EcrecTBEeHHOHay4YHBIM METO/ ITO3HAHUS 2 1 https //m.edsoo.ru/7f416194
Hroro no pasgeny 6
Pazneu 2. [lepBoHayajibHble CBe/IcHUS 0 CTPOEHUH BellleCTBA
bu6nmoreka [IOK
21 CTpoettne seiliectsa 1 https //m.edso0.ru/7f416194
99 JIBUKEeHME U B3aUMOJICHCTBUE YaCTHUIL 9 1 bubnuoreka [IOK
' BEIIECTBA https ://m.edso0.ru/7f416194
bu6nunoreka [JOK
2.3 ArperatHble COCTOSIHUSI BEILIECTBA 2 https //m.edso0. ru/7f416194
Hroro no pa3neny 5
Pa3nen 3. /IBukeHUe U B3auMo/ieiCTBHeE TeJl
bu6nmoreka [IOK
3.1 MexaHUeCKOe ABHKEHHE 3 https //m.edsoo.ru/7f416194
3.2 WNuepnus, macca, IJI0THOCTD 4 1 bubmuoreka [IOK



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

Bbu6nunoreka [JOK

3.3 Cuna. Braet cun 14 2 https ://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 4. laBjieHne TBEPABIX TeJl, )KUIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHus TBEPABIMU 3 bubmuoreka [IOK
' TeJIaMH, KU JIKOCTSIMU U ra3aMH https ://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 HaBeHuE K1 AKOCTH 5 https ://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
4.3 AtmocdepHoe faBiieHne 6 https ://m.edsoo.ru/7f416194
44 JleiicTBUE KHUAKOCTH U ra3a Ha MOrpyKEHHOE ; 3 bubnmnoreka [IOK
' B HUX TEJIO https //m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3neu 5. Pabora 1 MOIIHOCTDH. JHEPrus
bu6nmoreka [IOK
51 Pabora 1 monmocTs 3 1 https ://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
52 Tpocrsie MeXaHH3MbI > . https //m.eds00.ru/7f416194
bu6nunoreka [JOK
5.3 Mexanmueckas sueprus 4 1 https ://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68 12



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

8 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieJioB U TeM uudg poBbie
Ne ni/m P Konrpoabnsie | Tlpakrudeckne (mpp )
MPOr PAMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznean 1. TerioBble iBJIeHUSI
. bu6mmoTexka [IOK
11 CTpoeHue 1 CBOHCTBA BEIIECTBA ! https ://m.edsoo.ru/7f4181ce
bub6auoreka [JOK
12 Tenossie npouecce! 21 1 > https ://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Paznen 2. Jjekrpuyeckue U MATHUTHBIE SIBJIE HUSI
51 DJeKTpUYeCcKre 3apsiibl. 3apsHKCHHbBIE Tella 7 1 bubmuoreka [IOK
' U UX B3aUMOJIEUCTBHE https //m.edsoo.ru/7f4181ce
. . bu6mmoTeka [IOK
2.2 [TocTOSIHHBIN NEKTPUUYECKHUI TOK 20 1 7 https 7/m.edsoo.ru/7f4181ce
bu6moTteka [IOK
23 MaruuTHsie BICHHS 6 1 15 https ://m.edsoo.ru/7f4181ce
bub6aunoreka [JOK
24 DIEKTPOMATHHTHAS HHAYKUHS 4 https //m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5
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9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudg poBbie
Ne ni/m P Konrpoabnsie | Tlpakrudeckne (mpp )
NPOr pAMMbI Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
Paznen 1. Mexanuueckue siBjie HUAA
11 MexaHnndecKoe IBUKEHNE U CIIOCOOBI €r0 10 1 bu6mmoTeka [IOK
' OIMCAHUS https //m.edsoo0.ru/7f41a4a6
. bu6muorexka HIOK
12 BiaumopieiCTBHe Ten 20 1 3 https ://m.edsoo.ru/7f41a4a6
bu6aunoreka [IOK
13 3aKOHpI COXpaneHHs 10 3 https //m.edsoo.ru/7f41a4a6
Hroro no pasgeny 40
Paznen 2. Mexanuuyeckue KojaeOaHus U BOJIHbI
bu6mmoTeka [IOK
2.1 Mexanureckue Koneoanus 7 3 https //m.edsoo.ru/7f41a4a6
bu6moTteka [IOK
2.2 M . 1
CXAHHHCCKHC BONHEL 3BYK 8 3 https ://m.edsoo.ru/7f41a4a6
Hroro no pa3neny 15
Pa3neut 3. DjieKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbBIE BOJIHbBI
31 DJEKTPOMarHuTHOE MoJie U 6 5 bubnmnorexa [IOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https ://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nea 4. CBeToBbBIC ABJIC HUA
4.1 3aKoHBI paCIPOCTPAHEHHUS CBETA 6 2 bubmuoreka [IOK



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

bu6aunoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https J/m.edsoo.ru/7f41adas
bu6mmoreka [IOK
4.3 Pasnosxenue 6enoro cBera B CIIEKTP 3 2 httos //m.edsoo. ru/7f41a4a6
Hroro no pazgeny 15
Paznen S. KBanTOBbBIE sIBJIe HUA
bubmuoreka [IOK
5.1 Hcnyckanue v MOTIONeHNne CBETa aTOMOM 4 1 https 7/m.edsoo.ru/7f41a4a6
bu6aunoreka [IOK
52 CTpocHHe aTOMHOIO s/pa 6 ! https ://m.edsoo.ru/7f41a4a6
bu6moTeka [IOK
5.3 SnepHble peakuun 7 1 https //m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazneu 6. [loBTOpuTe/IbHO-0000 IIAKO LM MOAYJIb
[ToBTOpeHue u 0600IICHIE CONEPKAHMS Bubmuotexa LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 xnacc https ://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I1O TTPOTPAMME 102 27
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HHOYPOYHOE INTAHUPOBAHHE

7 KIIACC
KoumuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabnsie | Ilpakrnueckue
n/n Bceero u3yueHusi | oOpa3oBaTeJibHbIE
padoThI padoThl pecypeb
1 ®dusrka — HayKa O IPUPOJIE. 1
SIBnenust npuposl
2 dusnyecKue ABICHUS 1
3 DU3NYECKUE BETMYUHBI U KX 1
U3MEpeHHE
VYpoxk-uccnenosanue "M3mepenue
4 TEMIEPaTyphl IPU TTOMOIII 1 1
KHUIKOCTHOTO TEPMOMETPA U IaTUH Ka
TemMneparypbl "
MeTop1 Hay4HOTO MTO3HAHUSL.
5) Onucanue pu3NUECKU X SIBICHUH C 1 bromiorexa LIOK
. https //m.edsoo.ru/ff09f72a
MIOMOIIBIO MO Ieen
VYpok-uccinenoBanue "TIposepka
6 TUIOTE3bI: JATBHOCTH MOJETA IMAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OompI1e, YeM OOJTbIIe BHICOTA ITycKa"
Ctpoenue BemectBa. ONBITHI,
7 OKa3bIBAIOIIME TUCKPETHOE 1 bubmorera LIOK
o 1M¢ UCKp https //m.edsoo.ru/ff09fe0a
CTPOEHUE BEIIECTBA
bubmuoreka IIOK
8 JIBUIKEHME YacTHI] BEILeCTBA 1

https ://m.edsoo.ru/ff0a013e



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

VYpok-uccrnenoBanue «OMnbITH 1O

9 HaOIIOJICHUIO TETIJIOBOTO PaCIIMPEHUS
ra30B»
10 ArperaTHbI€ COCTOSHUSI BEIIECTBA
OCoOCHHOCTH arperaTHhIX COCTOSTHUI
1 BoibI. O000ITIEHNE 10 pa3aeTy bubmuoreka [IOK
«llepBoHavanpHbBIE CBEICHUS O https //m.edsoo.ru/ff0a0378
CTPOCHUU BEIIECTBA)»
MexaHnuecKoe JIBUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorera [IOK
https ://m.edsoo.ru/ff0a05c6
JBYKCHUE
bu6nmmoreka [IOK
13 CropocTs. Eannuitet ckopocTi https ://m.edSO(I)l. ru/ff0a079c
14 Pacyer nmyrtu u BpeMeHU JIBHXKEHUS bubmnorera [OK
https ://m.edsoo.ru/ff0a0ae4
15 Nuepuns. Macca — Mepa bu6mmotexa LIOK
MHEPTHOCTH TeJl https ://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacyeT macchl bubmuoreka [IIOK
1 00beMa Tejla 0 €ro IMJIOTHOCTH https ://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padota «Onpenenenue
TJIOTHOCTH TBEPIOTO TEJIa
18 Pemenune 3agau mo teme "II1oTHOCTH bubmuoreka [IOK
BemecTBa" https ://m.edsoo.ru/ff0al23c
Cuna Kak xapaKTepUCTHUKa
19 B3auMoercreus teia. Cua
ynpyroctH. 3akoH I'yka
20 JlabopatopHas pabota «3ydenue

3aBUCUMOCTHU PACTSIKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(e popmarum) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)

21 SIBnenue tarorenus. Cuia TsHKECTH
CBsI3b MEXy CUJION TSDHKECTU U
22 Maccoi Tena. Bec Tena. Pemenue bubmmorexa LIOK
' ’ https ://m.edsoo.ru/ff0al778
3amad mo teme "Cuia TsoxecT"
93 Cuna TspKecTH Ha IpYTuX IJIaHEeTax. bubnuoreka [IOK
DuU3NYECKIE XapaKTEPUCTUKU TIAHET https ://m.edsoo.ru/ff0a1502
bu6mmorexa [JOK
24 14 .
3Mepettie Ci. JlnaMoMeTp https ://m.edsoo.ru/ff0al8cc
bubmuoreka IIOK
25 Bec tena. HeBecomoc
e BECOMOLTE https ://m.edsoo.ru/ff0al778
CrnoxkeHue IBYX CHII, HallpaBICHHBIX
26 10 OJTHOU TIPSIMOM bubmmorexa LIOK
. P ' https ://m.edsoo.ru/ff0ala70
PaBHOAeMCTBYIOIIAS CHIT
97 Pemenue 3agau mo teme
"PaBHopelcTBYIOIIAs CU"
Cuuna tpenus u e€ Bupl. Tpenue B bubnuotexa LIOK
28
IPUPOJE U TEXHUKE https ://m.edsoo.ru/ff0alb9c
JlabopatopHas pabota «3ydenue
3aBUCHMOCTH CHJIbI TPEHUS
29 P bu6moreka [JOK
CHOTRIKCHIT OT CHUIBT AABICHI 1 https ://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFO IAXCSI
MTOBEPXHOCTEI
30 Pemenue 3aga4 Ha onpeaeeHue
PaBHOJICHCTBYIOLLECH CUJIIbI
31 Pemenue 3anau mo remam: «Bec bu6mmorexa [IOK

tenay, «[ paduueckoe nzo0paxenue

https ://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunely, «PaBHOAEHCTBYIO A
CHLII»

KontponbsHas paborta mo remam:
«MexaHn4ecKoe IBMKEHHEey, «Macca,

32 MJIOTHOCTBY, «Bec Temay,
«"paduyeckoe n300paKEHUES CHID»,
«Cuner»
33 JHanenue. CnocoObl YMEHBIICHUS U bubnmorexa [IOK
YBEJIMUCHU S JABJICHU S https ://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTh
34 6ni bu6mmoreka [IOK
AlaBJICHUA rasa OT 0OBEMa, https ://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHus TBEPABIMU
35 Tleath nci KOCTSIMU U SaiaMH Bubmiorera LIOK
» A ' https ://m.edsoo.ru/ff0a25b0
3akoH Ilackans
36 JlaBiieHHE B )KUIKOCTH U rase, bubnmoreka [IOK
BBI3BAHHOE IEHUCTBUEM CUJIBI THKECTU https ://m.edsoo.ru/ff0a2718
37 Pemenue 3a1au mo teme «JlaBieHue B bubmuoreka IIOK
JKUIKOCTH U Ta3e. 3akoH Ilackamsay https ://m.edsoo.ru/ff0a2826
bu6nmuoreka [IOK
38 Coobumiompecs cocyaE! https //m.edsoo.ru/ff0a2970
39 r . bu6moreka [JOK
MpaBIIHCCKIHI TIpece https ://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopumesoi
KU JIKOCTHBIN Hacoc
Atmocepa 3emid U TPUYUHBI €& bubnuoreka LIOK
41
CyLIECTBOBAHHUSA https ://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmocdepHoe bu6nuotexa LIOK
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JaBJIEHUE

https ://m.edsoo.ru/ff0a2b5a

N3mepenne armoc hepHOTO JTaBIICHHUS.

bubmuoreka IIOK

43 OnsiT Toppuuennu https //m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EepHOTO
44 JaBJICHUS OT BBICOTHI HAJl YDOBHEM bubmorera [IOK
yp https ://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepona. AtmocdepHoe bubnuoreka [IOK
JABJICHUE Ha PA3IMYHBIX BHICOTAX https ///m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo teme "
AtmocdepHoe naBiieHue"”
JlericTBHE KUIKOCTH U Ta3a Ha
47 1o €HHOE B HUX TEJIO bubmorera [IOK
Pyx ‘ https //m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas padora «Onpenenenue
BBITAIKUBAIOIICH CHJIBI, bubmuoreka [IOK
48 . . :
JENCTBYIOIICH Ha TEJO, TOTPY)KEHHOE https ://m.edsoo.ru/ff0a33fc
B JKUJIKOCTH)»
JlabGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCMMOCTH Beca bu6mmoreka [IOK
Tella B BOJIE OT 00bEMA MOTPyKEHHOM https ://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TeJla
bu6nmmoreka [JOK
50 lnaatue e https ://m.edsoo.ru/ff0a3a96
JlabGopaTopHast paboTa
51 "KoHcTpyrnpoBaHue apeoMeTpa UK
KOHCTPYHUPOBAHUE JIOJKHA U
onpeneneHue e€ rpy3onoabEMHOCTH"
52 Pemenne 3amau mo remaMm: «IlmaBanue bu6nmmoreka [IOK
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cynoB. BoznyxomnaBanue»,
«JlaBneHue TBEPABIX TEIN, KHUAKOCTEH
Y Ta30B»

https ://m.edsoo.ru/ff0a3654

KontponbHas pabora o treme

53 «JlaBJIeHHE TBEPIBIX TEJ, KHUIKOCTCH
Y Ta30B»
bubnuorexa [IOK
>4 Mexartiriecias pabora htps ://m.edSO(I)—.I ru/ff0a3f82
bubnunoreka [IOK
= Mompocts. EARRALE MOIHOCTH https ://m.edsoc%.I ru/ff0a3f82
VYpok-uccinenopanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMO MTPU 1
MoabEME 110 JIeCTHUIIE"
57 IIpoctbie MexaHU3MBI. Poryar.
PaBHOBecue cum Ha peruare
Peryaru B TeXHUKe, OBITY 1 IPUPOJIE.
JlaboparopHas pabota bubnuotexa LIOK
58 . 0.5 _
«HccnenoBanue ycoBUi paBHOBECHS https //m.edsoo.ru/ff0a478e
phIgara
Pemenne 3aga4 1mo Teme «YCI0BUS bubmuoreka [IOK
59
PaBHOBECHUS pblYara» https //m.edsoo.ru/ff0a48a6
KoaddumuenT nonesnoro neiicteus
60 MexaHusMma. JlabopatopHas pabota 05
«M3mepenne KII/I HaknoHHOM
MIJIOCKOCTH
61 Pemenue 3agau mo teme "Pabora, bubmuoreka [IOK
monmHocTs, KIT/1" https ://m.edsoo.ru/ff0a4c48
62 MexaHu4eckasi SHEePTHsL. bubnmoreka [IOK



https://m.edsoo.ru/ff0a3654
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Kunetnueckas 1 moTeHIHaIbHAS
SHEprus

https ://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKON
SHEPruu

bu6nmuoreka [IOK
https ://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME

"D KCTIEpUMEHTATIBLHOE OTIPE/ICIICHUE
U3MEHEHUS KHHETHYECKOU U
MOTEHLMAIILHON SHEPTUU MIPU
CKaTBHIBAHHMU TeJla IO HAaKITOHHON
TJI0CKOCTH "

65

KoHTtponbHas pabora 1o teme
«PaboTa u MOTIIHOCTh. DHEPTUS»

66

PesepnrIii ypok. PaboTa ¢ TekcTamu
no teme "MexaHudeckoe IBHKeHHE"

bu6mmorexa [JOK
https ://m.edsoo.ru/ff0adee6

67

PesepBnbiit ypok. PaboTa ¢ TekcTamu
o Teme "JlaBneHue TBEPABIX Te,
JKUIKOCTEN U ra3oB"

bu6nmoreka [JOK
https //m.edsoo.ru/ff0a4ffe

68

PesepBHblii ypok. PaboTa ¢ TekcTamu
o teMe "PaGora. MOIHOCTSE.
Dueprus"

OBILIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68

12
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8 KVIACC

KoumuyecTBo yacos DJIeKTPOHHBbIE
Ne ara uug poBbie
Tema ypoka Konrposbhnbie | IlpakTnuyeckue A p
n/m Bcero u3ydyeHusi | oOpazoBarTeJibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MTOJIOKEHHS MOJIEKYIIPHO-
1 KAHETUYECKOW TEOPUU U UX OTBITHBIC 1 bubmorera [IOK
p https ://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJ 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bu6nmuoreka [JOK
ra3000pa3HOro COCTOSIHU BellecTBa https ://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOICTB TBEPIOTO,
4 AKHUKOTO U Ta3000pa3HOTO COCTOSHUM 1
BEILECTBA HA OCHOBE IIOJIOKEHUIN
MOJIEKYJISIPHO- KHHETHYECKOU TeOpUH
5 Kpucranmmueckue u amopdHbie Tena 1 bubmorera LIOK
P p https //m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUJUISIPHOCTb. 1 bubnmorexa [IOK
[ToBepXxHOCTHOE HATSHKEHUE https ://m.edsoo.ru/ff0a5530
7 TernyioBoe paclMpeHHE U CHKATHE 1 bubmorera [IOK
p p https ://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsi3b TEMITEpaTyPHI CO
8 CKOPOCTBIO TETIIIOBOTO JIBUKCHUS 1
YacTUIl
Buyrpennsis sneprus. CiocoOsl bu6mumotexa LIOK
9 . 1 .
W3MEHEHUs BHYTPEHHEN SHEPIUU https ://m.edsoo.ru/ff0a5c60
10 Bune! Tennonepenaun 1 bu6nmuorexka [JOK



https://m.edsoo.ru/ff0a5256
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https ://m.edsoo.ru/ff0a6412

VYpox-koH pepentus "[Ipakruueckoe
UCIIOJIb30BAHHE TEIJIOBBIX CBOMCTB

bubmuoreka [IOK

11 BEIIECTB U MaTEPUAJIOB B IIEJISIX https //m.edsoo.ru/ff0a65c0
sHeprocOepexenus"

12 KommuecTBo TennoTel. Y nenbHas bubmuorexa [IOK
TEINIOEMKOCTb https //m.edsoo.ru/ff0a6976

13 VYpaBHeHUE TEII0BOro OaiaHca. bubnuoreka LIOK
TennooOMeH U TEMI0OBOE paBHOBECHE https ://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "Uccnie foBa"ue sIBIEHUS bu6nmuoreka [IOK
Ter1I000MeHa MPU CMEIIMBaHUN https ://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueid Boabl "
Pacuer KonmudecTBa TEMIOTHI,

15 HE0O0XOJMMOTO ISl HarpeBaHUs TeJa
U BBIJIENIIEMOTO UM IIPH OXJTKICHUN

16 JlaGoparopnas pabota "Omnpenenenue bu6mmotexa LIOK
YIEIBbHON TEIJIOEMKOCTH BelecTBa " https //m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y IeibHas TemIoTa bubnmorexa [IOK
CropaHus https ://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE

18 KPUCTAITHIECKA X fjn. VY nenvHas bromiorexa [OK

https ://m.edsoo.ru/ff0a71d2

TETIOTA TITABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka LIOK
YA bHOW TETIOTHI TUIaBJICHUS JIbaa" https ///m.edsoo.ru/ff0a72fe
[lapooOpa3oBaHue 1 KOHJEHCALUs. bubnuoreka LIOK

20
Hcnapenue https ://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas Termiora bubmuoreka IIOK
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apooOpa3oBaHusl U KOHJICHCAIlHH.
3aBHCHMOCTD TEMITEPATYPhl KUIICHHS
OT aTMOC(EepHOTO JIaBJICHUS

https ://m.edsoo.ru/ff0a786¢c

22

Bnaxnocts Bo3ayxa. Jlaboparopnas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIaYKHOCTHU BO3Ayxa"

bu6muoreka [JOK
https //m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeaeneHue
BJIQXKHOCTHU BO3]1yXa

24

[puHuMnel paboTh TEMIOBBIX
nsurareneifl. IlapoBas TypOuHa.
JIBuratens BHYTPEHHETO CrOPaHUs

25

KIIJI TenmoBoro gBurarers.
TemytoBBIC ABUTATEIIN U 3aIATA
OKPYK a0 IIEH CpebI

bubmuoreka IIOK
https ://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U MPEBPAICHUS
OHCPIMU B TCIJIOBBIX IMpoHeccax

27

[MoaroroBka K KOHTPOJIEHOM paboTe
1o teme ""TerIoBkbIe ABJICHHUS.
N3meHenune arperaTHbIX COCTOSHUM
BemecTna"

bubmuoreka IIOK
https ://m.edsoo.ru/ff0a83f2

28

KonTponwsnas pabota o teme
"TenoBsie siBiaeHns. M3sMenenue
arperaTHbIX COCTOSTHUI BelecTBa"”

bubmuoreka [IIOK
https ://m.edsoo.ru/ff0a86ae

29

Dnexrpuzanus Ten. [IBa poga
AIEKTPUYECKU X 3ap SI0B

30

VYpoxk-uccnenoBanue "IaeKTpu3aLus
TeJl UHAYKIUEH U IpU
CONPUKOCHOBEHHUU "
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B3aumonelicTBue 3apsKEHHBIX TEI.

bubmuoreka IIOK

31 3akoH Kynona https ://m.edsoo.ru/ff0a87e4
DIIeKTpUUECKOE T10JIE.
30 HanpspkeHHOCTh 3JIeKTpHUUeCKOTo bubnuoreka [IOK
nosst. [IpuHnun cynepno3unuu https ://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKU X MOJIEN
Hocutenu 35eKTprydecKu X 3ap sijioB.
33 OnemeHTapHbI 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUMKYM U TUAIEKTPUKU. 3aKOH bu6nmuoreka [JOK
COXpaHEHUS AJICKTPUUECKOTO 3apsiia https ://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MpUMEHEHHE bubnuotexa LIOK
CBOMCTB 3JIEKTPHUYECKUX 3ap 0B https ://m.edsoo.ru/ff0a90cc
DJEKTPUYECKUU TOK, YCIOBUS €r0
36 cymecIT)BOBaHm[. I/IC;(})]‘IHI/IKI/I brbmorexa [IOK
https ://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JICHCTBUS SJIEKTPHUYECKOTO TOKA bubmmorera [IOK
https ://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "/lelictBue
38 AJICKTPUYECKOTO ITOJIsl Ha TPOBOAHUKHU 1
U TUAJIEKTPUKA"
39 DJIEKTPUUYECKUN TOK B METAJLIAX, bu6mmoreka [JOK
JKHJKOCTAX U ra3zax https //m.edsoo.ru/ff0a9838
40 DekTprudecKas 1enb U €€ COCTaBHBIC
4acTh
Cwura Toka. JlabopaTopHas paboTa
bubmuoreka [IOK
41 "M3MepeHne U perylnupoBaHUe CUJIIBI 0.5

TOKa"

https //m.edsoo.ru/ff0a8bd6
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DIEeKTpUYECKOe HaNPSHKEHUE.
Bonsrmerp. JlaboparopHas pabota

bu6nmmoreka [IOK

42 "M3MepeHue u peryiupoBaHue 05 https ://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
43 ComnpoTuBiieHHE TPOBOIHUKA. bubnuoreka LIOK
VY aenpHOoe CONPOTUBIIEHHUE BELIECTBA https ///m.edsoo.ru/ff0aa738
JlabopaTopHast paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COPOTUBIICHUS 1 bubnmorexa [IOK
MPOBOJIHMKA OT €r0 JUTMHBI, MJIOIIAIN https ://m.edsoo.ru/ff0aa738
MOIEPEYHOTO CeUeHMs U MaTepuaia”
3aBUCHMOCTbH CUJIbI TOKA OT
45 HanpsbkeHus. 3akoH Oma i ydacTka bromiorexa LIOK
https //m.edsoo.ru/ff0aad4a
1enu
JlaboparopHas pabora
"Uccne noBaHKEe 3aBUCUMOCTH CHJIBI
46 TOKa, UIYIIETO Yepe3 pe3ucTop, OT 1 buommorexa TIOK
’ ’ https ://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUSI PE3UCTOPA H
HaIpsHKEHUs Ha pe3ucTtope”
47 [NocnenoBarenbHOE M TTAPATUICTHEHOE
COEIMHEHHUS POBOJHUKOB
JlaboparopHas padota "TIpoBepka
48 IIPABHJIA CIIOKEHUS HANPHKEHUI TIPH 1 bubmunorexa LIOK
MOCJIEI0BATEIbBHOM COSIMHEHUH JIBYX https ://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtophast pabota "IIpoBepka
49 IIpaBUIIA JUIsl CHJIBI TOKA IIPH 1 bubnuoreka LIOK

MapauieIbHOM COEeIMHEHUU
pe3ucTopoB”

https ://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npUMEHEHUE

bu6moreka [JOK

50 3akoHa OMa I pa3IudHoro
AP https ///m.edsoo.ru/ff0aaf8a
COCTMHEHHUS ITPOBOJHUKOB
51 PaboTa 1 MOIIHOCTB AIEKTPUUYECKOTO bubnuoreka [IOK
Toka. 3akoH J>xoyinsi-Jlenma https ://m.edsoo.ru/ff0abl124
JIaGopaTopHas pabota "OnpeneaeHue
52 a60TpLI I/II;/IO pocm 3neKrquec1<or0 bubmmorexa [IOK
p | s p https ://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTprYecKe enu U moTpeduTenu
53 DIIEKTPUYECKON DHEPTUU B OBIT bubmmorexa LIOK
P P Y https ://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambIkaHHe
[loaroroBka K KOHTPOJIbHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsiibl.
54 3apspKeHHbBIE TEIA U UX Bubmzorera LIOK
p . . https //m.edsoo.ru/ff0abd2c
B3auMoaeHcTBHU. I10CTOSHHBIN
BJIEKTPUUYECKUI TOK"
KontponbsHas pabora o teme
"I NEeKTpUYECKUE 3aPSIbI.
55 3apspKeHHBIE TEIA U UX Bu6bmiorera [IOK
p N . https ://m.edsoo.ru/ff0abea8
B3auMonaecTBus. ITocTOSHHBIN
BJIEKTPUUYECKUM TOK"
56 ITocTostHHBIE MATHUTEL, UX
B3aMOJICHICTBUE
VYpoxk-uccnenopanue "M3ydenue bubmunorexa LIOK
57 N
MOJIE€H MOCTOSHHBIX MATHUTOB" https ://m.edsoo.ru/ff0ac3d0
MarautHoe ntoje. MarHUTHOE 10JIe
bubmuoreka [IIOK
58 3eMJI ¥ €T0 3HAYEHHE [UId )KU3HU Ha

3emiie

https //m.edsoo.ru/ff0acOba
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59

OmnbIT Opcerena. MarHuTHOE 1oJIe
JJIEKTPUYECKOTO TOKa MarHuTHoe
10JI€ KaTYLIKU C TOKOM

bu6moreka [JOK
https ://m.edsoo.ru/ff0ac1d?2

60

[IpumeHnenune >1eKTPOMarHuToB B
texuuke. JlabopaTopnas padota
"M3y4yeHue neicTBUSI MAarHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bu6mmorexa [IOK
https ://m.edsoo.ru/ff0ac74a

61

DJIeKTpoABUTATENb ITIOCTOSHHOIO
Toka. Micnonp3oBanue
3JIEKTpOJBUTATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KonctpynpoBanue u nuzyueHue
paboThI AyIeKTpoABUTATENS "

bubmuoreka [IOK
https //m.edsoo.ru/ff0ac86c

62

Ompitel dapanes. 3akoH
3JIEKTPOMAarHUTHOW MHIAYKIAH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CriocoObt
MOJTY4EHU S DJIEKTPUIEC KO SHEPTUH.
DJEKTPOCTAHIIM U Ha
BO300HOBIIIEMBIX HICTOYHHUKAX

SHEpIruu

64

IoaroroBka K KOHTPOJIBHOM padoTe
1o TeMe "DIEKTPUIECKUE U
MarHuUTHBIE SIBJICHUS"

65

KontponbsHas pabora o treme
"I NEKTpUYECKIE U MATHUTHbIE
sIBJICHHS"

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0achl14

66

PesepurIii ypok. PaboTa ¢ TekcTamu

bu6moreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMe "TenoBeie ABIeHUA"

https ://m.edsoo.ru/ff0acc5e

PesepBHblii ypok. PaboTa ¢ TekcTamu

" . bubnuoreka LIOK
67 fo Teme HOCTvOHHHf’IH 1 https ://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUN TOK
68 PesepBHblii ypok. PaboTa ¢ Tekctamu 1
1o Teme "MarHuTHsble sBICHUS"
OBLIEE KOJIMYECTBO YACOB I1O 68 145

[TPOTPAMME



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

9 KVIACC

KoJunuyecTBo 4acos DJIeKTPOHHBbIE
Ne Hara nu¢gpoBwie
Tema ypoka Konrtpoabhubie | IlpakTudeckue p
n/m Bcero u3ydyeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypchl

1 Mexanuueckoe ABUKEHHUE. 1
MarepuanbpHas TOUKa
Cucrema orcuera. OTHOCUTENBHOCTD bubmuoreka [IOK

2 1
MEXaHUYECKOTO IBUKEHU https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMoOIMHENHOE bubnuotexa LIOK

3 1
JBIKCHHE https //m.edsoo.ru/ff0ad19a
HepaBHOMepHOE IPpAMOIIMHENHOE

4 nerkeHue. CpenHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHEITHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHUSI. 1
I'pacuk ckopoctu
JlaGopatopHas pabota "Onpenenenue
YCKOpPEHHS Tella pu bubmuoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JBUKEHHUH 110 https ://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"

3 CBoOoauoe nagenne tei1. OIbITE 1
lanmnes

9 PaBHOMEpHOE 1BUKEHME 11O 1 bubnuoreka LIOK

okpyxHocTH. [lepuon u yacrora

https //m.edsoo.ru/ff0ael76



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

oOpateHus. JIuneitnas u yrioBas
CKOpPOCTH

10 LleHTpoCcTpeMUTENBHOE YCKOPEHHE
1 Ilepssiii 3akoH HptoToHa. Bekrop bubmmnorexa [IOK
CUJIBI https ://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeloToHa. Bubmuotexa LIOK
12 .
PaBHOpeicTBYIOIIAS crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubmuotexa LIOK
Cynepno3unus cun https ://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha IpUMEHEHUE bubnmnorexa [IOK
3akoHOB HploTOHA https //m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Cuna ynpyrocru. 3akon I'yka https //m.edsoo.ru/ff0aeca?2
16 Pemenne 3amay mo reme «Cuia
YIPYTOCTH»
17 JlaboparopHnas pabora «Onpenenenre bubnmoreka [IOK
KECTKOCTU MPYKUHBD» https //m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Crna Tpemns https ://m.edsoo.ru/ff0af738
19 Pemenue 3agau no teme «Cuna bu6mmoreka [IOK
TPEHUS https ://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "OnpeneneHue bubmuoreka [IOK
k03 (huIeHTa TPEHUS CKOJTBKEHUs " https ://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHBI
21 Herorona. Cuna roctu. Cuna bubmorexa TIOK
. yipy ' https //m.edsoo.ru/ff0afh8e
TpeHUS
99 Cuna TsDKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [IOK

TATOTEHHS. Y CKOPEHHE CBOOOIHOTO

https //m.edsoo.ru/ff0af044
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najgeHus

VYpox-koH (epenius "/[BukeHue ten

23 BOKPYT I'PaBUTALlOHHOTO LIEHTpa
(Conneunas cucrema). ['amakrnku "
Pemenne 3amau nmo teme "Cuna
24 TSOHKECTU U 3aKOH BCEMUPHOTO bubmorera [IOK
) P https /m.edso0.ru/ff0af5t8
TATOTCHUS
o5 [lepBas xocMHUYecKasi CKOPOCTb. bubnuoteka [IOK
HesecoMocTs 1 nieperpysku https //m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepranbHON TOUKH.
AOGComIOTHO TBEPIOE TEINO. bu6muorexa HIOK
26 N
PaBHOBecue TBEpIOTO TENA C https ://m.edsoo.ru/ff0afe36
3aKpETIEHHON OCBIO BpaIICHU S
27 MowmeHT cuibl. LleHTp TsDKecTH
28 Pemenue 3agay mo reme "MoMEHT bu6aunoreka [JOK
cunsl. Llentp Tsokectn" https ://m.edsoo.ru/ff0b02b4
[ToaroroBKa K KOHTPOJIBHOM paboTe MO
29 Telv?e 'MexaHquCK(I))e BI/I)KGEI/IG bubmmorexa TIOK
. A ' https ://m.edsoo.ru/ff0b0408
Bzaumoneiicteue ten"
KonTponwsHas pabota o teme
30 " P N P « buGnuotexa LIOK
exaHquc 0¢ JIBIDKCHHUC. https ://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynec tena. UMmynbsc cuibl. 3aKoH
31 v bu6moTeka [IOK
COXpAHCHHA HMHynbcua' fpyroe u https //m.edsoo.ru/ff0b07fa
HEYIpPyroe B3auMOJICHCTBHUE
39 Pemenue 3agau mo teme "3akoH bubmuoreka [IOK
COXpaHEHUs UMITyibca" https //m.edsoo.ru/ff0b096c
33 VYpox-koH epenius "PeakruBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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JBUKEHUE B IPUPOJIE U TEXHUKE"

34 Mexanndeckasi paboTa 1 MOIHOCTH bubmmorexa LIOK
P H https //m.edsoo.ru/ff0b0a84
35 PabGora cuibl TSDKECTH, CHITBI bub6mmoreka [IOK
YIIPYrOCTH U CHJIBI TPCHUS https ://m.edsoo.ru/ff0b0db8
JlaboparopHnas padora «Onpenenenue
36 pabOTHI CUJIBI TPEHUS TTIPU
PaBHOMEPHOM JBHKEHUH Tella O
TOPU30HTAIBLHON MOBEPXHOCTH
37 CBs13b 9HEPTUH U PaOOTHI.
[lorenunanpHas sHEPTUs
38 Kunemueckas sneprus. Teopema o bubnuotexa LIOK
KUHETUYECKON IHEPrUur https ://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUs DHEPTUH B
MEXaHUKe
Jlaboparopnast pabota «13ydenue bubnmnorexa [IOK
40
3aKOHA COXPaHEHUS YHEPTUN https ://m.edsoo.ru/ff0b12fe
a1 KonebarensHoe IBUKEHNE U €TI0 bu6mmoreka [IOK
XapaKTepUCTUKU https //m.edsoo.ru/ff0b1858
42 3aTyxaronme KojieOaHusl. bubnuoreka LIOK
Breinyxxnenunsie kosebanus. Pesonanc https ://m.edsoo.ru/ff0b20f0
43 MaremaTnyecKkuii U NpyKUHHBIN
MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTb
44 A KOeBAHIL OT KECTK bub6mmoreka [IOK
TEPHONA KOJICHAHHI OT ACECTROCTH https //m.edsoo.ru/ff0b197a
MPYKUHBI U MacCChI Tpy3a»
45 [IpeBpalueHue sHEpTUU Mpu

MEXaHHYECKHX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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46

JlaboparopHnas pabora «Onpenenenre
YaCTOTHI M TTEPHUO/Ia KOJICOaH Mt
NPY>)KMHHOTO MasATHUKA

bu6mmoTeka [IOK
https //m.edsoo.ru/ff0blaec

47

JlabopaTtopnas padora «lIpoBepka
HE3aBHCHMOCTH Iepro/ia KojiebaHnu
rpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoTeka [IOK
https //m.edsoo.ru/ff0b197a

48

Mexaunnueckre BoiaHbI. CBOICTBA
MeXaHn4ecKux BoJH. [IpongonbHbie 1
MONEPEYHBIE BOJHBI

bu6mmoTexka [IOK
https //m.edsoo.ru/ff0b21fe

49

Ypok-koH epennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxenue
3ByKa

51

Ypoxk-uccnenopanue "Habnronenne
3aBHCHUMOCTHU BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUUYECKUI PE30HAHC

53

VYpok-koH pepenius "YIbpTpa3ByK u
nH(}pa3ByK B MpUpPOE U TEXHUKE"

bu6morexa [IOK
https //m.edsoo.ru/ff0b23ca

54

[loaroroBka Kk KOHTPOJIBHOM padoTe Mo
TeMe "3aKOHBI COXPAHEHUSL.
Mexannyeckue KoieOaHus 1 BOJIHBL"

bubnmoreka [IOK
https ://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota o teme
"3aKkoHBI cOXpaHeHUs1. MexaHnyeckue
Koje0aHus U BOJIHBI"



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

DIEeKTpOMarHuTHOE MOJIE.

bub6mauoreka [IOK

56
DJIEKTPOMAarHUTHBIE BOJTHBI https ://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMarHUTHBIX BOJIH
VYpox-koH pepentus "Llkana
58 AJICKTPOMATrHUTHBIX BOJIH. bubnmnorexa [IOK
Hcnonp3oBanue 371€KTPOMAarHU THBIX https ://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOU CBs3K"
VYpoxk-uccnenosanue "M3yuenue
. bu6mmoreka [IOK
59 CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C
| https //m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MO OUIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpeneneHne
60 Y4acTOTHI U JUIMHBI SJICKTPOMAarHUTHOM
BOJTHBI
DJIeKTpOMarHuTHAs IPUPOJIa CBETA.
61 Cxopoctb cBeTa. BomHoBbIE CBOMICTBA bubmmorexa LIOK
p - https ://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuHeitHoe
62 acIpocTpaHCHHE CBeTa. 3aTMCHUS bubmorexa TIOK
pacpocIp ' https //m.eds00.ru/ff0b3658
Connua u JIynsl
3aKOH OTpakKeHUs CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHECHHE Bubnrorexa OK
https //m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
[Ipenomnenue cBera. 3akoH bubnuoteka [IOK
64
MPEJIOMJICHUS CBETA https ://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnonk30BaHME MOJTHOTO BHYTPEHHETO bubmmorexa LIOK
yIp https //m.edsoo.ru/ff0b3c5c
OTpPaKEHUS B ONTHYECKUX CBETOBOIAX
66 JlaboparopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b3658
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3aBUCHMOCTH YIJIA IIPETIOMIICHUS
CBETOBOIO JIy4a OT yIJla IafJcHus Ha

rpanuiie "Bo3ayx-crexio""

Ypok-koH pepennus "Micnonbp3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBOJbI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6moteka [IOK
68 JImn3el. OnITHYecKast cuiia JTMH3BI https J/m.edsoo.ru/fOb3F2C
bu6aunoreka [IOK
N .

69 OCTPOCHHE H300p@ICHHIH B THMH3AX https ://m.edsoo.ru/ff0b444a
JlaGoparopHas padora "Onpenenerne

70 doxk (I:)Hor(I)) achos[Hm{ U Ol;)'ITquCKOfI bubmorera [IOK

4 p . https ://m.edsoo.ru/ff0b4206
CHJTBI COOMpArOIIeH TUH3HI"
Ypoxk-koH epeniust "OnTudeckue bubnuorexa [IOK

71 :

JIMH30BBIE TPUOOPHI" https //m.edsoo.ru/ffOcOa7e

72 ['na3 kak ontuyeckas cucrema. 3peHue bubmorera [IOK

9P https ://m.edsoo.ru/ff0b4684

73 VYpox-koH depenuus "/le pexror
3penus. Kak coxpanutsb 3peHue"
Pasnosxenue 6enoro cBera B CIEKTP.

24 Omnsitel HetoTona. CrioxeHne bubnuoreka [IOK
CIIEKTPAJIbHBIX [IBETOB. Jucnepcus https ://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITH 1O
Pa3nokKEeHHUIO OEeI0ro CBeTa B CIEKTP U

bub6mauoreka [IOK
75 BOCIIPHSATHIO I[BETA MPEIMETOB IMPH UX

HaOJIOZICHUH Yepe3 IIBETOBBIC
¢unpTpe1"

https //m.edsoo.ru/ff0cOe2a
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VYpoxk-npakrukym "BosiHOBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHus 1 audpaxuus"
27 Omnsitel Pesepdopaa u mmanerapuas bubnmnorexa [IOK
MoOJieb aToMa https //m.edsoo.ru/ff0c12a8
78 [Toctynarsl bopa. Monens aroma bopa
Hcnyckanue u MOIJOIIeHHE CBETa
79 aTOI\Z]OM KBanTsr JIHI:{leﬁanBIe bubmmorexa LIOK
' ’ https ://m.edsoo.ru/ffOc144c
CHEKTPBI
80 VYpok-npakrukym "Habmronenue bubnuorexa [IOK
CIIEKTPOB UCITyCKaHUs" https //m.edsoo.ru/ff0c1550
81 PannoakTnBHOCTH U €€ BUIBI bubmmorexa [IOK
A A https //m.edsoo.ru/ff0c1672
82 Crtpoenue aromHoro siapa. Hyknonnas bubnmnorexa [IOK
MOJIETh https //m.edsoo.ru/ffOc18ac
83 PannoakruBHBIE TpEBpAILICHHSI. bubnmnorexa [IOK
N3otonbt https //m.edsoo.ru/ffOclal4
84 Pemenue 3agad mo teme: bu6mmoreka [IOK
"PaanoakTuBHBIE MTpEBpaICHUS" https //m.edsoo.ru/ffOc1b4a
85 [epron momypacnaga
Ypox- "P
. pOK-KOH epenus "PagnoakTuBHbBIE BuGmiorexa LOK
Hgﬂyquﬁm B TIPHPOJIE, MEIIHHE, https ://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepubie peakiiuu. 3aKOHbI
87 P P bub6mmoreka [IOK
COXPAHCHHUA SaPATIOBOTO 1 MACCOBOTO https ://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprus cBsi3u aTOMHBIX siziep. CBs3b bubnmnorexa [IOK

MacCChbl 1 DOHEPTUHU

https://m.edsoo.ru/ff0cld7a
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89

Pemenne 3agau o teme "SAnepHeie
peakuun"

90

Peakuuu cunTe3a u AeneHus saep.
Hcrounuku sueprun CosHIa U 3BE37]

bu6auoreka [IOK
https //m.edsoo.ru/ff0c1e88

91

Ypoxk-koH pepennus "SAnepHas
JHepreTuka. JlecTeus
PaavOaKTUBHBIX U3TYyY€HUM Ha )KUBBIE
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe 1o
TeMe "DJIEKTPOMAarHUTHOE IOJIE.
DNEeKTpOMarHUTHbIE BOJIHBI.
KBanToBbIe siBieHus"

bu6aunoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponwsnas pabota mo teme
"I1eKTpOMarHuTHOE TOJIE.
DNeKTpOMarHuTHHIE BOJIHBI.
KBanTtoBbIe sBICHUSA"

94

[ToBTOpenue, o6o0IeHHE.
JlaGopaTopHble pabOThI IO KypCy
"B3aumonericrsue ten"

bu6moteka [IOK
https //m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘ICTHBIX 1 KAYCCTBCHHBIX 3a4a4 110
teme "TemioBsie npouecch”

bub6aunoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6odeHne. Pemenune
pacueTHBIX U KaYeCTBEHHBIX 32124 M0
teme "KIIJI TeroBeIxX nBurarencii”

bu6mmoTeka [IOK
https //m.edsoo.ru/ff0c2a22

97

IloBTOpenue, o6o6menue. Pemenne
pacYeTHBIX M KAYECTBEHHBIX 3a/1a4 110
teme "KIII anexrpoycTtaHOBOK"

bubmauoreka [IOK
https //m.edsoo.ru/ff0c2b30
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IToBTOpEHuUe, 0600IICHHE.

bu6mmoTeka [IOK

%8 iIa60paTOpHHe pa60"Tm o opey 1 1 https //m.edsoo.ru/ff0c2c52
'CBETOBLIE SIBICHUSI
IT 000 . Pao

o OBTOpEHHE, 000 {_'I;eHI/Ie abora ¢ . BuGmiorexa LIOK
TCKCTaMH 0 TeMe aKOiH’I https //m.edsoo.ru/ff0c2d6a
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100 OBTOpEHUE, 000 {I'II<€HI/I€6 abora ¢ . Bu6miorexa LOK
TeKCTal::IH 10 TemMe “ROJICOaHHA 1 https ://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o0menue. Padora c
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YYEBHO-METOANMYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

» ®usuka: 7-i Kiacc: 60a30BBIN YPOBEHB: yueOHUK, 7 kiacc/ [lepwimkun V.M.,
NBanoB A.U., AkumonepHoe oO1ecTBo «M3narensctBo «IlpocBenienue

» ®u3uka: 8- Kiacc: 6a30BbIN YpOBEHB: yueOHUK, 8 kimacc/ [lepeimkun Y. M.,
HBanoB A. U., AkunonepHoe odectBo «IM3narensctBo «IIpocBerenne»

» dusuka: 9-i kimacc: 6a30BbIN YpOBEHB: yueOHuK, 9 kmacc/ [lepeimkua Y. M.,
I'ytauk E. M., BanoB A. 1., IlerpoBa M. A., AkuinoHepHOE 001IECTBO

«M3narensctBO «IIpocBemieHne

METOJINYECKHE MATEPHAJIBI VIS YUYUTEJIA
7 KIIACC

1. PaGouast mporpamma. @usnka. 7 — 9 Kiacchl: yaeOHO-METOJUIECKOTO TOCOoOUs
/coct.TuxonoBaE.H. — 2-e u3.,crepeotumn. —M.: JIpoda,2018. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111eT0 00pazoBanus. Puznka. 7 — 9 kaccel
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHuHK).

3. Pabouas nporpamma o ¢usuke. 7 kiaace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBETCTBHH C BEIOPAHHBIM YICOHHKOM:

4. Tleppiikun A.B. ®@usuka. 7 kiacc. YueOHUK 17151 0011e00pa3oBaTebHbIX
yupexaenuid . M. Ilpocsemenune. 2022

5. Iepwimkun A.B. CoopHuk 3a1a4 1o ¢pmsuke. 7-9 k1. — M.: [Ipocsernenue,



2022 . —269c.

6. Kupuk JL.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE
paboTel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. Jlabopatopnsie paboTel. KoHTpOJIEHBIE
samanms. —Caparos:JIumei, 2014.

8. «KoHTponbHO-u3mepurenbHeie Mmarepuaiisl. Gusuka. 7 knace/Coct. H.M.
3opuH. — 2-¢ m31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo -MeToaudeckoe nocooue/ A.E. MapoH.-

M.: [Ipoda, 2011.- 123c.:

8 KIIACC

1. Pabouast nporpamma. duzuka. 7 — 9KIacchl: yueOHO-METOAMIECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-¢ w3 1.,ctepeotnr. —M.: JIpoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111eT0 00pazoBanms. Puznka. 7 — 9 Kimaccel
(aBropbl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 8 kimacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B coOTBETCTBUH C BBIOPAHHBIM Y4EOHUKOM:

4. Ileppimkun A.B. ®usuka. 8 knacc. YueOHUK 111 00111€00pa30BaTEIbHBIX
yupexaenui . M.: [Ipocsemenne. 2022

5. Iepwrmkua A.B. CoopHuk 3ama4 nio pmsuke. 7-9 k1. — M.: IIpocBemenue,
2022. —269c.

6. Kupuk JL.A. ®usuka — 8. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE



paboTsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 8 kiacc. Jlabopatopnsie padboTel. KoHTpOIEHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KoHTpoabHO-u3mepurenbHbie marepuansl. @usuka. 8 kimacc/Coct. H.M.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 8 kimacc: yueOHo -MeToaudeckoe nocooue/ A.E. MapoH.-
M.: [Ipoda, 2011.- 123c.:

10.A.B. Ilepsimknn ®uzuka-8kn 2022 M. IIpocsenienue

11.H.B. ®unmonoBua Meroanueckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeNbHbIE U KOHTPOJIbHBIE PadOTHI -8
kimacce 2017 M. ipoda

13.B.B. Illaxmarosa ,O.P. Illedep Auarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk BorpocoB u 3amau

2015 M. Ipoda

9 KIIACC

1. PabGouas nporpamma. ®usnka. 7 — 9 knacchl: yaeOHO-METOIUIECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-¢ w3 1.,ctepeotnr. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pazoBanmsi. Puznka. 7 — 9 Kimaccel
(aBropbl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 9 knace/ Coct. T.H. Cepruenko. — M.:



BAKO, 2014, B COOTBETCTBHH C BEIOPAHHBIM y4EOHUKOM:

4. Ileppimkun A.B. ®usuka. 9 knacc. YueOHUK 111 00111600pa30BaTEIbLHBIX
yapexaennii . M.: [Ipocsemenne. 2022

5. Iepwimkun A.B. CoopHuk 3a1a4 no pusuke. 7-9 k1. — M.: [Ipocserenue,
2022. —269c.

6. Kupuk JL.A. ®usuka — 9. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIbHBIE
paboTel. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 9 knacc. Jlabopatopssie padotbl. KOHTpObHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KoHTponbHO-u3mepurenbHeie Mmarepuaiisl. Gusnka. 9 knace/Coct. H.M.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 9 kiacc: yueOHo -MeToauueckoe nocooue/ A.E. MapoH.-
M.: [Ipoda, 2011.- 123c.:

10 . KoHTponbHbIE U caMOCTOATENbHBIE pa0OTHI MO Pu3HKe. 9 Kacc: K yueOHUKY
A.B. Ileprimkuna, E.M. I'ytauk «®u3uka 9 xmace» / O.W. I'pomieBa. — M.:
N3 narenscTBO «OK3aMen», 2014,

11. Tectsl mo ¢usuke. 9 kimacc: k yueOnuky A.B. Ilepeimkuna, E.M. I'yrank
«®uzuka 9 kmacey / O.M. I'pomueBa. — M.: U3 natensctBo «OKk3ameny, 2010.

12 . dusuka. 9 knacc. Temarndeckue TeCTOBBIE 3a0aHUs U IIOATOTOBKH K
['UA. / aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spociasis: OO0

«Axanemus pazButus», 2014.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

7 KITACC

1. bubmoTeka — Bc€ mo npeamery « Duszukay. — Pexxum gocTyma:
http://www.proshkolu.ru

2. BuneoomnbIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas xosekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexum
noctyma: http://school- collection.edu.ru

4. NnTepecHble MaTepuaibl K ypokam (GU3HUKH 10 TeMaM; TECTHI IO TEMaM;
HarJsIHbIe ocoOus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru
5. llndposeie oOpazoBareabHBIE pecypchl. — Pexkum mocTyma:
http://www.openclass.ru

6. DieKTpoHHbIC yucOHMKH 10 (pr3uke. — Pexxum moctyma: http//www.fizika.ru

8 KJIACC

1. bubmmoTeka — Bc€ mo npeamery «Duszukay. — Pexxum qocTyma:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru
3. Enunas xosuiekuusi nudpoBbIX 00pa3oBaTeIbHbIX PECYPCOB. — Pexum
noctyma: http://school- collection.edu.ru

4. NnTepecHble MaTepUaibl K ypokam (PU3UKHU [0 TEMaM; TECThI 10 TEMaM;

HarJsIIHbIE TIOcoOus K ypokam. — Pexkum poctyma: http://class-fizika.narod.ru



5. udposrie oOpazoBarenbHbIC pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

6. DJIeKTpoHHbIC yueOHHUKH 10 (pm3uke. — Pexxum noctyma: http://www.fizika.ru

9 KIIACC

1. BuneoomnsITel Ha ypokax. — Pexum goctyma: http://fizika-class.narod.ru

2. Enunas xosutekuusi nudpoBbIX 00pazoBaTeIbHbIX pECYpCOB. — Pexum
noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepualibl K ypoKaM (PU3UKHU IO TEMaM; TECTHI [0 TEMaM;
HarJsIHbIE TIOCco0Ms K ypokam. — Pexkum moctyma: http://class-fizika.narod.ru

4. llndpossie oOpazoBaTenbHbIE pecypchbl. — PexxuMm poctymna:
http://www.openclass.ru

5. DnekTpoHHbIC yaeOHUKH 10 pu3uke. — Pexxum mocrtyma: http//www.fizika.ru
6.Jlucranponnas mxosa Ne368 http://moodle.dist-368.ru/ OTkphIThIi Ki1acc.
CereBoe oOpazoBarenbHOE coobtecTBo. http://www.openclass.ru/node/109715
7. Enqunas xosutekius 1u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. deaepanbHBIN LEHTP UH(POPMAIIMOHHO-00Pa30BATEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTs10ps» Marepuaisl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Aanmanuu pusndeckux oobektoB. http://physics.nad.ru/



12. )KuBas pusuka: oOyuaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/

14. ®usuka: koekiys oneIToB. hitp://experiment.edu.ru
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