MUHHUCTEPCTBO MIPOCBEIMIEHUA POCCUIICKON ®EJTEPAIINN

MUHHUCTEPCTBO OBPA3OBAHUS UPKYTCKOM OBJIACTH

JlemapTamMeHT 00pa30BaHUsA KOMHMTETA M0 COUMAIbHON MOJUTHKE H

KYJbType agiMuHucTpanum r. Upkyrcka

MAOQOY r. Upkyrcka COLI Ne63

(ID 1178681)

YTBEPXXIEHO

HMupexrop MAOY COIII
Ne63
Toxcteix I'. 1.

IIpukaz Ne
ot «31» aBrycra 2023r.

PACCMOTPEHO COI'TACOBAHO
[Ipencenarens MO 3amecTuTenb JUPEKTopa
Topxencmex O.H. Crenanosa E.W.
[TpoTokomn Nel [Tporokom Ne2
oT «29» aprycra 2023 . ot «30» aBrycra 2023 .
( )
AOKYMEHT MOAMUCAH
SMEKTPOHHOW MNOAMNMCHIO
CepTudukat: 008D4CFIFA105658FD767E72087FDFDD8C
Bnapeneu: MYHULIMNANIBHOE ABTOHOMHOE
OBLEOBPA3OBATEJIbHOE YYPEXIOEHVE TOPOAA UPKYTCKA
Reitontonen ¢ 21122020 0 15052028 PABOYASA ITPOT'PAMMA
. J

yueOHoro npeamera «@usuka. bazoBblii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 Kiaccon

r. Upkyrck 2023



MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (Qu3nKe Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TMOJIOKEHHM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yuétoM (henepaibHON padoyeil IporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «dDusukay.

Copepxkanue mnporpaMMmbl 1O (U3MKE HaIpaBieHO Ha (QopMupoBaHHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOUIUXCsl M OPraHU3alUi0 H3y4YEeHHS
bu3MKKM Ha [eATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke yuyuThIBaroTCA
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX yYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIET0 00pa3oBaHMUs.

[Iporpamma o (pu3uKe ycTaHaBIMBAET paclpeaerieHue yueOHOro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), ImpejiaraeT NpUMEPHYIO MOCIEA0BATEILHOCTh
U3Y4YEHHUS] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEIMETHOIO COAEpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroIInXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILH YYUTENIO B CO3JJaHUU paboveil mporpaMMbl IO y4EOHOMY MPEIMETY .

dusznka SBISETCA CHCTEMOOOPA3yIOIIMM JJs  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SIBJICHUH, HW3y4yaeMbIX XHMHEH, OHoJIOTHel, acTpoHOMUEH H (uzndecKoi
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
IpEeNOoCTaBIsieT HauboJee sCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoa
NO3HAHUsA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIEro
00pa3oBaHMsl COCTOMT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON TPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnkun Ha 0a30BOM ypOBHE TMpeJIojaracT OBJIaJICHHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTS:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEpPIPETUPOBATH  JAaHHbBIE W  MCIOJb30BaThb  HAy4YHbIE
J0Ka3aTeNIbCTBA JJIsl IOJyUYEHUS BBIBOJIOB.

[lenn wu3yuenus ¢GU3NKKM Ha YpOBHE OCHOBHOro o0Iero oOpa3oBaHUs
onpenenensl B Konmeniuu mnpenogaBaHusi ydebHoro mnpeamera «Duszuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoit @epepauuu, peaqnu3yrOIIHUX



OCHOBHBIC  00IIe00pa3oBaTEIbHBIC TMPOTPAMMBI, YTBEPKIEHHOW perIeHHUEM
Komnerun MunucrtepcTBa npocsenieHust Poccuiickoit denepanuu (mpoToKoI OT 3
nekadbps 2019 r. Ne TIK-4BH).

Hean uzyyenust Gusmku:

npuoOpeTeHne HMHTEepeca W CTPEeMJICHHS OOydYalomuxcs K HayqHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE WX HMHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HaHUS B (POPMUPOBAHHE
HCCIICIOBATEILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3yUeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHUE TPEACTABICHUN O PONMU (U3UKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHII;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npoeCCUOHATILHON NIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHeNIIeMy 0O0y4eHHUIO B ’TOM HAIPaBJICHUU.

JlocTikeHne 3TUX IeNied mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHusi 00ECEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

NpUOOpPETCHUE 3HAHWK O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX;

NpUOOpETEeHNE YMEHUN OMHCHIBATh U OOBSCHATH (DM3UUECKUE SIBICHHS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHME METOJIOB PCIICHUS NPOCTEUIUX pPaAcCUYETHBIX 3amad ¢
HCITIOJIb30BAaHUEM bu3ngecKux MOJIETIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIC SBJICHUS U BHITIOJIHATH OMBITHI,
nabopaTtopHble  pabOTBI U AKCIEPUMEHTAJIbHBIC HCCICJIOBAHUS C
WCITIOJIb30BAaHUEM U3MEPUTEIHLHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel GU3NIECKOTO COIEPIKAHMUS,
BKJIIOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (UMK, aHAIHU3 U
KPUTHYECKOE OlIEHWBaHNE NHPOPMAITUH;

3HaKOMCTBO €O chepamu pohecCHOHATLHOM ACSITETbHOCTH, CBSI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSAX (PU3UIECKON HAYKH.

Ha w3yudenue ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE OCHOBHOT'O OOIIETO

obpazoBaHus oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEI0), B 8
Kki1acce — 68 yacoB (2 daca B Hemeno), B 9 knacce — 102 gaca (3 vaca B HEZel0).



[Ipennaraemsiii B mporpaMMe o (u3HuKe nepedeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTEIb JeIaeT BIOOp MPOBEACHUS
7ab0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
oOyyJarouuxcsi, Cucka SKCIEPUMEHTAIbHbBIX 3aJaHuil, MpeIaraeMblx B pamMKax
OCHOBHOT'0 T'OCYJIAPCTBEHHOTO K3aMeHa 1o (PU3HUKe.



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPY:KaI0IIero Mupa.

dusnka — Hayka o mnpupone. SABneHuss npupoapl. OU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNHUUHBL. M3MepeHune Qu3nyeckux BelWYuH. Puznyeckue
npubopsl. [lorpemHocts n3meperuit. MexxayHapoaHas cUCTeMa €IMHHII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKWM H3Y4YaloT MPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJEHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIKEHHUE TUIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUINOTE3, 0ObSICHEHNE
HaOmogaemMoro sBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUJIOBbIE, OJEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJIICHUSL.
2. ®usnueckue MpuOOPHI U IpoLEaypa MPSAMBIX U3MEPEHUN aHAJIOrOBBIM H
U (GPOBBIM PUOOPOM.
Jlabopamopnuie padomol u onvimol.
1. Omnpenenenve EHbI ASEHUS Kbl U3MEPUTEIBHOTIO Ipudopa.
2. H3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPIOTrO Tea.
4. OmnpeneneHue pasMepoOB MAJIBIX TEN.
5. M3mepenue temiieparypsl HpU MOMOIIM >KMAKOCTHOIO TEPMOMETpPA H
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THMIOTE3bI: JAJIbHOCTh MOJIETA
HIaprKa, MyIEHHOIO0 TOPU30HTAILHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IycCKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIb, HMX pa3Mmepbl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBwxenne wuactuy BemecTBa. CBsA3b CKOPOCTH JBWKEHHS YacCTHL] C
TemriepaTypoii. bpoyHoBckoe mBmxkenue, muddys3us. BzammomeicTBue 4acTHIl
BEILECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMoCBs3b MEXay CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aTroMa METOJOM psloB (C  HUCIOJIb30BaHUEM

¢doTorpaduii).
2. OmbITH 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexanunyeckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHMUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopencTBHe Tell Kak NpUYMHA
M3MEHEHUS CKOpPOCTH [JIBMKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTHOCTH BemiecTBa. CBSI3b IUNIOTHOCTH C KOJIWMYECTBOM MOJIEKYJ B E€IUHUIIEC
00bEMa BelIecTBA.
Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuiia ynmpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl C MOMOIIbI0 JUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJia
TskecTH. Chlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsMoM. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOsA. TpEeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHU4YeCKOTO ABMKECHHUS Tela.
2. M3mMepeHune CKOpOCTH MPSMOJIUHENHOTO IBUKECHUSI.
3. HaOmronenue sBiIeHUS UHEPLIUH.
4. HabOnroneHue u3MEeHEHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJEHCTBUIO TET.
6. Clio’)keHue CUJI, HaPaBJICHHBIX 10 OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO aBTOMOOWIISI M TaK J1ajiee).

2. OmpepeneHre CpeHEN CKOPOCTH CKOJIbXKEHHS Opycka WM IIapuKa o
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPJIOTO TENA.

4. OmbBITHI, TEMOHCTPHUPYIOIMINE 3aBUCUMOCTh pacTsDKeHHs (medopmarun)
NPY>KUHBI OT IPUII0KEHHOUN CHUIIBI.

5. OnpITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHUs raza oT oObEMma, Temreparypsl. [lepemaua naBneHus
TBEPABIMM TEJIAMH, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. IImeBmarmueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUIKOCTU OT TiayOuHbl. ['mapocratuueckuit
napanokc. Coobaromuecs cocyabl. ['uapaBindeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0mouku 3emnu. Ombit Toppuuennu. M3mepenue armochepHOTO
JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTr0 JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBiuyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BbEMa MOrpyKEHHOW YacTu

o vk~ w N R

TeJIa U TUIOTHOCTHU XKHUJIKOCTH.
PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAaHMS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOU B
YKAJIKOCTh YaCTH Tea.

2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHUIIBI, ICUCTBYIOIIEH HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OmpelesIeHuE €€ rpy30n0AbEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanndeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pblyara. llpuMeHeHue TmpaBuiia paBHOBECHUs] pbluara K OJIOKY.

N



«3onoroe mnpaBuno» Mmexanuku. KIIJI mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmyeckas UM NOTEHUMAIbHAS DHEPTHUS.
[IpeBpaleHne OTHOTO BHUJIa MEXaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS TPU PAaBHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpPUM CTPOCHUSA
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUU MOJICKYISIPHO--KUHETUYECKOU TEOpHH.
CmauuBaHU€ U KanWJUISIPHBIE sIBIEHUS. TennoBoe pacIinpeHue U CkaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEMJIOBOTO JBUKEHUS
yactull. BuyTtpeHnnsst sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPTUu:
Temionepeaaya u COBEpIIECHUE paboTHI. Bunpr TEIJIoNepeaaun:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3JTyUYCHHUE.

KonuuecTBo TemnoTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHME. YpaBHEHUE TemioBoro OanaHca. [lmaBnenwe wu
OTBEpPAECBAHHE KPUCTAUIMYECKUX BELIECTB. YJeibHas TEIUIOTA IUIABJICHUSI.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWUIIEHHUS OT aTMOoc(epHOro
JIaBJICHUA.

BrnaxxHocTs BO31yXa.

DOHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CrOPaHUsL.

[Ipunuuner pabotsl TermnoBeiX asurarenerd KIIJ TtemioBoro npurartesns.
TeruioBble ABUTATENIN U 3aIIUTA OKPYKAOIIEN CPEIbI.

3aKOH COXpPAHEHUS U MIPEBPAILLECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaGnrogenme 6pOyHOBCKOTO IBYKCHHS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

W3meHeHne naBjeHUs rasa Mpyd U3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HabGmro1eHre mocTosSHCTBA TeMIIEPaTyphl IIPH TUTABICHUU.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMBITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIH caxapa.
OnpITEl TI0 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue AaBaeHUs BO3yXa B OAJJTIOHE HIIPHILA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00bEMa U HArPEBAHUS WUJTHA OXJIAXKICHHUS.

[IpoBepka rUMOTE3bl JIUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Teronepeaayr U paboThl BHCITHUX CHJI.

HccnenoBanre sIBISHHUS TEIUIOOOMEHA IPHU CMEIIMBAHUH XOJIOJHOH M
ropsiueii BOJIBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OnpenesieHne OTHOCUTENBHOM BJIIAXKHOCTH BO3/yXa.

OnpeneneHue yaeabHOW TEIIOThI MUIABJICHUS JbJA.

Pa3znen 7. dinekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpu3anus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsaoB. B3anmmopencrBue
3apsKEHHBIX  Tell. 3akoH KysoHa (3aBUCMMOCTh  CUJIBI  B3aMMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEX]TY TEJIaMH).

Onektpuueckoe mnojae. Hanpspk€HHOCTE dnekTpuueckoro nosist. IlpuHomn
CYNEPIIO3ULINH JEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsi/ia.

DJIEKTPUUECKUM TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOro ToKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBIEHNE MPOBOJHUKA. Y AEIBHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o yyactka nenu. [locnegoBarenbHOoe W mapalieIbHOE — COCIMHEHHUE
MIPOBOTHUKOB.

PaGora ® MOIHOCTH dJEKTpUyYecKoro Toka. 3akoH JDxoyns—Jlenna.
DeKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMomeNMCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHutHoe 1oj€  3JIEKTpUYECKOro Toka. IIpuMeHenue
AIIEKTPOMArHUTOB B TEXHHKE. JIeliCTBE MArHUTHOTIO MOJISl HA POBOJHUK C TOKOM.
DJIEKTPOJBUTATENL MOCTOSSHHOTO TOKa. MCMoJib30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue anekTpoMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DIIeKTporeHepaTop. CriocoOwI MOJTYy4YECHUS AJIEKTPUYECKOMN SHEPTUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aLus TEIL.
JIBa poJia 3JIEKTpUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE SJIEKTPOCKOMA.
DneKTpocTaTuuecKas HHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaennpoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUUECKOTO TOKA.

. DNEKTPUYECKHI TOK B KUJKOCTH.

. I'a30BbIM paszpsn.

. I3mepeHune cuibl TOKa aMIepMeTpOM.
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. I3Mepenue 3J1IeKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 marasuH COnpOTHUBIICHUMN.
. BzaumoielicTBre MOCTOAHHBIX MAarHUTOB.

[ G Y
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. MOI[GJII/IpOBaHI/Ie HCBO3MOXHOCTHU pa3ACIICHUA ITOJIFOCOB MarHuTa.



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

25.

MoaenupoBaHue MarHUTHBIX MTOJIEN MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlencTBrME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanune sSBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OmnpiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJIEKTPU3ALMU TeNl HHAYKIUEH u MpH
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUSA DJIEKTPUYECKOIO IMOJIsI HA IPOBOJHUKU U
JURIIEKTPUKHU.

COopka u mpoBepka padoThl JIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3MepeHne 1 peryaupoBaHHe CHUJIbI TOKA.

N3mepenne u peryampoBaHie HAMPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[TpoBepka mnpaBwia A CHJIbI TOKa NPU NapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CUJIbI TOKA, WAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIPsDKCHUS Ha HE.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHSI OCTOSIHHBIX MarHUTOB.
WN3yyeHue MarHUTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BbEeIMHEHUU U Pa3/IeIICHUN.

HccnenoBanue NEHCTBUS 2JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aUMOJCHCTBUSA
KATYIIKM C TOKOM M MarHura OT CHJbl TOKAa M HAaIPaBJIICHUSA TOKa B
KaTyLIKe.

18. I3ydueHue AeiCTBUS MAarHUTHOTO TOJISl HA POBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. OnBITEI 1O MCCIIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIMH:
VICCIIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJaeHUsI.

Mexannueckoe JABWKeHHe. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBxkeHue. HepaBHOMepHOe mpsiMosinHEHOE ABUKeHHe. CpellHssl 1 MTHOBEHHAas
CKOpOCTB T€Ja TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOoyckopeHHoe mpsiMosinHelHOe JBHkeHue. (CBoOomHOE
nagenue. OnbiTsl [anuies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepron u uvacrota oOparieHus.
JIuHeiHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[IepBeiit 3ak0H HeroToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUIT CYyNepHO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bmxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMnyiibe cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHIIMaIbHAS HEPTUs Teja, MOJHATOrO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHInanbHas sHeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0 KUHETUYECKOM HHEPIHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaOmroneHune MeXaHUUYECKOTO JABUIKEHHUS TeJla OTHOCUTEIBLHO PA3HBIX TEll

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHME NyTEH W TPACKTOPUU IBHMKEHHMS OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBH>KeHHs Tella 0 OKPYKHOCTH.

HaGmroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCHUTEJIHHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI T€Ja OT MAacChl TeJla M JICHCTBYIOLIECH Ha HETO
CHUJIBL.

HabGmronenne paBeHCTBa CHII TIPU B3aUMOICHCTBUN TEJ.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbCa PU HEYPYTOM B3aUMOICVCTBHM.

CoxpaHeHne UMITyJIbCca MPU a0COIOTHO YIPYTOM B3aUMOICHCTBUU.
HabGnronenune peakTUBHOTO ABUKCHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUH TPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padomul u onvimel.

1.

KoHcTpyupoBaHue Tpakra sl pa3roHa M JajJbHEWUILIEr0 paBHOMEPHOTO
JBIDKCHUS IIAPUKA WA TEIICKKH.

OrnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
IapUKa M0 HaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Tejda IMPU PABHOYCKOPEHHOM JBUKEHHH TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PaBHOYCKOPECHHOM
JBU>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBUXKEHHUH 0Oe€3
HAaYyaJlbHOM CKOPOCTHM IIyTU OTHOCSTCS KakK psifi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIbI TPEHUSA CKOJBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodpuiirieHTa TPEHUSI CKOJIbKECHHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBUKEHUM Tela
110 TOPU3OHTAJILHON MMOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbl YINPYrocTH TP MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUI: Iepro,
4acToTa, aMIUINTya. MaremMaTH4ecKuil U NPYKUHHBIM MasATHUKH. [IpeBpamienue
DHEPTUU TIPH KOJIeOATETHHOM JIBHKCHUMU.

3aryxatouue  koneOanus.  BoiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BosiHBI. (CBOWCTBa MeXaHWMYECKUX BOJH. IIpomonpHble WU
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TeJE, CEHCMUYECKUE BOTHBI.

3ByK. 'poMKOCTBH 3ByKa W BbicOTa ToHa. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosneOGaHuil TeNl MOJ JEUCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroienrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnipoctpanenne npo10/ibHBIX 1 MTONEPEYHBIX BOJH (HA MOJIEIIH).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKycTHYeCcKui pe30HaHC.
Jlaﬁopamopubw pabomul u onvimeol.
1. OmpeneneHre YacTOThl M TEpHoja KoJieOaHWM MaTeMaTHU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOIeOaHmii MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TMEPHOJIa KOJIeOaHUN MPYKUHHOTO MasTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  (CBoiiCTBa
AIIEKTPOMArHUTHBIX BOJH. I[llkana 3JeKTpOMarHuTHbIX BOJIH. lcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupoaa csera. CkopocTh cBera. BOIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomosl u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOWMIIBHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMenusi Connna u JIynel. Otpaxenne ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MpenomiieHUsi cBera. llonHOe BHyTpeHHee
OoTpak€HHe cBeTa. VICronb30BaHME TIOJHOTO BHYTPEHHErO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom oaydeir B JmH3e. Onrhueckas cucrema ¢oToamnmapara,
MUKpOCKONIa M Tejeckoma. [J1a3 kak onThyeckas cucteMa. biInM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenmoro cBera B crnekrp. Onwitel HeloToHa. Croxenue
CIIEKTpaJIbHBIX IBETOB. Jucniepcust ceera.

Hemoncmpayuu.

[IpsAmMonuHErHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipeomiienue cBera.

OnTu4eckuii CBETOBO.

Xox mydei B coOOMparoIieit TnH3e.

XoJ 1y4ey B pacCenBaroIIeH JIUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpunaMn geicTBus doToammapaTa, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopaens ri1asa.

11. Paznoxenue 6e10oro cBera B CIEKTP.

12. [Tomyyenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHUSI CBETOBOTO Jyda OT yrja
NaJICHUs.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yTJia
aJICHUSI HA TPAHULE «BO3LYyX—CTEKIION.
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4. TlonmyuyeHune N300pakeHHI ¢ MOMOILBbIO COOMPAIOLIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomiei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETa B CHEKTP.

7. OnbITH IO BOCHPUSATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
LIBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBble IBJIeHUS.

Omnwitel Pe3epdopna u mimanerapHass mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue ceera aroMmoMm. KBaHTel. JInHelyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznyudenus. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmoxpens aromHoro sapa. W3oromel.  PaamoakTuBHBIE
npeBpauieHus. [lepro nmonypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO YHUCEI.
DHeprusi CBs3M aTOMHBIX sjep. CBs3b Macchl W SHEpruu. Peaknuu cuHTe3a U
nenenus sanep. Uctounuku sneprun ConHIA U 3BE3]I.

SnepHas sHepretuka. J[eMCTBUS pPagUOAKTUBHBIX H3JIYyYEHUW HA IKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIyUYEHHUS U TOTJIOMICHHUS.

2. CrhexTpsl pa3JIMuHbIX Ta30B.

3. CmekTp BoaOpoa.

4. HaGmronenue TpexoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOUIUX U3ITYyUYEHUH.

6. Peructpaius uzinyueHust pUPOJHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U TMHEHYATHIX CIEKTPOB U3ITYUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenue paanoakTUBHOrO OHA.

IHoBTOPUTEIHLHO-00001IIAIOIIUIT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOIYJIH MPEIHA3HAYECH JIJISl CUCTEMATU3AIINH
u  0000mIeHHs]  TPEIMETHOrO  COAEpKaHWsd U OMNbITa  JICSITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PU3MKH, a TaKkKe JJIsl MOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOPABIIINX 3TOT yUYCOHBIN MpEIMET.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeSTEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JTOCTUKEHUE MPEAMETHBIX U
METaNnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SIBJICHUM TPUPOJBI U TEXHUKHU, OBIAJECHUE YMEHUSIMHU OOBSACHITH (PU3HUECKUE
ABJICHUS, NPUMEHASA I[IOJlyYCHHbIC 3HAaHUsA, pelarh 3a4ayd, B TOM YHCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHIMIIHATBHO JESATEIBHOCTHBIN XapaKTep JAHHOTO pas3fielia Peain3yercs
32 CcuéT TOro, 4YTOo OOYy4YarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpesaraeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusnyeckue sBJICHUS B OKPY>KAIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HMU;
WCII0JIb30BaTh HAYUYHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX OCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (pu3NKM HAa ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIEHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pe3yIbTaTOB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B

YacTH:

e 1) NATPUOTHYECKOT0 BOCTIUTAHUSA:

e — IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(bu3nYecKoil HayKH;

e — LIEGHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpaKIaHCKOIO U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXJI€HHUHU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
TOCTIKEHUN (DU3UKH;

e — OCO3HAaHHWE BAKHOCTU MOPAJIBHO--3TUYECKUX NPHUHIUIIOB B JACSITEIBHOCTU
Y4YEHOrO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHUS:

e — BOCIpPHUATHE ICTETUUYECKUX KAYeCTB (PM3MUECKOW HayKH: €€ rapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAaHHE ULEHHOCTH (U3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMHM, BAXXKHEUILEN COCTaBISAIOLIEH
KYJBTYDBI;

e — pa3BUTHE HAy4YHOH JIIO0O3HATENBHOCTH, MHTEpPEca K HCCIEeI0BATENbCKON
NEATEIBHOCTH;

e 5) (¢opMupoBaHusi  KyJbTYpbl 3A0POBbSI M  3MOLHOHAJIBHOIO
0/1aronoJIy4us:

e — OCO3HAaHHME IIEHHOCTH Oe3omacHOro oOpa3a >KU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TIPABWJI OE30MAaCHOTO TIOBEICHHS Ha
TpaHCIIOPTE, Ha JIOpPOraxX, C AJIEKTPUUECKHUM W TEIUIOBBIM 00OpYy/IOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

e — cQOpMUPOBAaHHOCTh HaBBIKA pPEQIIEKCUHU, NPHU3HAHUE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYToro 4eIOBeKa,;

e 6) TPyI0OBOr0 BOCIMTAHMS:

e — AKTUBHOE YYacTH€ B PELICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHW3aIlui, TOpojAa, Kpas) TEXHOJIOTHYECKON W



COLMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3MUECKHX
3HAHMU;

e — UHTEpEC K IPAKTUUECKOMY U3YUYEHHIO podeccHil, CBI3aHHBIX C (PU3UKOIL;

e 7)3K0JOrHYECKOr0 BOCIIUTAHUA:

e — OpUEHTAlMsl HAa NPUMEHEHUE (PU3NYECKUX 3HAHUW JJId pElIeHHs 3a7ad B
o0lacTu OKpY’Karollell cpeapl, IMJIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOYHBIX MTOCJIEJICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

e — OCO3HaHME IJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM U MyTel ux
peLIeHNS;

e 8) aganTanMu K M3MEHSIOIMIUMCH YCJIOBHSM COLMAJIBHOM M NPHUPOIHOI
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJECHCTBUU TPU BBIIIOJIHEHUH HCCIEIOBAaHUNA U
NPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
APYTHX,

e — TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
JESTEIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YUCIE POPMYIHPOBATH
UJIeH, IOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SBJICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU
buzukuy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHS B NPHUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHUI;

e — CTpEMJICHUE aHAJIU3UPOBATH U BBIABIISATH B3aUMOCBSI3U TPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUI C Y4YE€TOM BIMSHHMS Ha OKPYKAIOILYIO Cpeny,
BO3MOYHBIX TVI00QJIbHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OocBOe€HMsS MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOy4Jaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATUBHBIC
yYHUBEPCAIbHBIC yIeOHBIE TCUCTBUS.

ITo3HaBaTe/IbLHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

ba3oBble Jloruyeckue JelcTBUA:



BBEISIBIISAITH W XapaKTEePU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,;

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTaHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SBIICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBS3U TPU HU3YUYEHUU (HUIUIECKUX
SBJICHUI U TMPOIIECCOB, JI€JaTh BHIBOJBI C UCIOJIB30BAHUEM JI€TYKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3Bl O B3aUMOCBS3IX
(U3UYECKHUX BEJINYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus: y4eOHOU (u3nuecKon
3aayu (CpaBHEHHE HECKOJIBKMX BAapUAHTOB peEIIeHUs, BHIOOp Hamboiee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue AeiCTBYA.

HCITOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN MHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY ITUTaHY OIIBIT, HECTIOXKHBIH
bu3NYeCKUl IKCIIEPUMEHT, HEOOJbIIOE HCCISAOBaHUE (PU3UUYECKOTO
SIBJICHUS,

OIICHWBATh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(pOpMaIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIICHNS W BBIBOJBI TIO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUBUUICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTh Pa3TUYHbIE METObI, THCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope WH(POPMAIIMKM WJIM JAHHBIX C y4ETOM MPEIIOKCHHOW Y4COHOU
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUIOB U OPM MIPEICTABICHHUS,;

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYIO (opMy mpeacTaBiIeHUs
uHPOpMAIMU W WILIIOCTPUPOBATh pelIacMble 3aJadyd  HECJIOXHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpauKoi 1 X KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe TeliCTBUS:

B XOJIe OOCYXIEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOi TEMBI
BBICKa3bIBaTh HJCH, HAIICJCHHBIE Ha pEIICHUE 3aJadyd W TOJJICpIKaHHe
0J1aroKeIaTeaIbHOCTH OOIICHHS,



COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
auanora, 0OHapyKUBaTh Pa3jIN4KMe U CXOJICTBO MO3UIIUN;

BBIp@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICOBAHUS, TIPOEKTA);

MOHMMATh W HWCIONB30BaTh  MPEUMYIIeCTBA  KOMaHTHOM |
WHIUBUIYAIbHOW pa0oThl MpPU PEIMICHUH KOHKPETHOW (HU3HMUECKOM
poOJIeMBI;

MPUHUMATh IIeJId COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeleniaTh pOoiH, OOCYXIaTh MPOIECCH U
pE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIKUX JIIOJICH;
BBITIOJIHATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAMpAaBICHUIO W KOOPAWHUPYS CBOM JCHCTBHS C APYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTECPHUSM,
CaMOCTOATEIFHO C(OPMYITHUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPEOYIOMINX
IS penieHust GU3NIECKUX 3HAHMIA;

OPUEHTUPOBAThCS B  PA3NIMYHBIX TOAXOJAaX TMPHUHATUS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEHICHUS B TPYIINe, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENTFHO COCTAaBJIATh AJITOPUTM PEIIeHUs (GU3MUECKON 3a1aun WiTn
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATh NPEIJIaraéMble BAPUAHTHI PEIICHUH;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYallMM U IPEAJIaraTh IJIaH €€ U3MECHEHUS;
OOBSICHATh MPUYUHBI  JOCTHKEHHS  (HEOOCTWKEHHS)  Ppe3ylIbTaToOB
JESTENbHOCTH, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACATEIBHOCTh (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro HUCCIENOBAHMS WJIM IPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMil, YCTAHOBJEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUThb ce0s HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OMMOKY MPU PEIIeHUN (PU3NYECKHX 3a/1ad WIN
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEJMETHBIE PE3YJIBTATBI

K xoHnity o0yuenus B 7 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCTIIONB30BaTh  MOHATHS:  (u3Mueckne ¥ XUMHUYECKHUE  SIBICHUA,
HaOI0IeHNe, HKCIEPUMEHT, MOJelNb, TUIOTe3a, €AMHUILBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BemlecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, aedopmanua  (ympyras, — IUIaCTHYEcKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasznuyath sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHWE, HEPaBHOMEPHOE JABW)KCHHE, HWHEPIHS,
B3aHMOJICMCTBUE TEJ, PABHOBECHE TBEPJBIX TEH C 3aKPEILNIEHHON OCBIO
BpalieHus, Tepenada JaBiICHUS TBEPABIMUA TeEJaMH, >KHAKOCTSIMH U
razamy, atMochepHOe JaBlieHWe, IUTaBaHWUE TEJ, MPEBPAIICHUS
MEXaHUYECKON PHEPryu) MO OMUCAHUIO MX XapPaKTEPHBIX CBOKMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TMPOSBICHHE M3YyUYEHHBIX (HU3MUECKHX  SABICHUH B
OKpY’>XKalollleM MHupe, B TOM 4YHuclie (U3HUECKUE SIBICHHUS B MPUPOJIE:
MPUMEPHI JBWKCHHUS C Pa3UYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOMU
NPUPOJE, JCHCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIIMSHUE
aTMoc(epHOro NaBlIeHUs Ha KMUBOW OpraHW3M, TUIaBaHHWE PBIO, phIYard B
TEeJI€e YEeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) GU3UUECKUX SBICHHM;
OMKCHIBATh MU3YyUCHHBIEC CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIONB3YSI
busnyeckue BenUYMHBI (Macca, 00bEM, IUIOTHOCTH BEILIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSAKECTHU, BEC
Telna, CWIa TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTH, Tas3a),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWJIbl, KO3()QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass U TOTEHIMAIbHAS SHEPrus), NpHU OMHCAHUM IPABUIBHO
TPaKTOBAaTh  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUEHUS W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUYUHY C APYTHMHU BEIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl MpaBUiia CJIOXKEHUS CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBEcHUs phiuara (0Joka),
«30JI0TO€ TpPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU
SHEPruu, MNpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMHMCBIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITh MPUYUHHO--CJIEAICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyu B 1—2 JEHCTBUSA, MCHOJB3YS 3aKOHBI M
dbopmybl, CBsI3bIBaIONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOAHUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE NIl PELICHMS 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPU MOMOIIU
(buU3HYEeCKUX METOJI0B, B OMTMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTh M UHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaxXOJWTh OIIMOKA B XOJ€ OIbITa, JEJaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIOAECHUIO (PU3NYECKUX SBJICHUNA WM
dbuznyecKux CBOICTB TeJ: dbopmMyIHpoOBaThH MIPOBEPSIEMBIE
MPEINOJIOKEHHUs, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYI0BaHMS,
3aIMCBhIBaTh XOJI ONbITa U (HOPMYIHPOBATH BHIBOBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSAHUS, BPEMEHHM, MacChl Tena,
o0BbéMa, CHJIBI M TEMIEpaTypbl C KCIOJb30BAHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aIaHHOM aOCOJIOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOAMUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOMN BEIMUMHBI OT
IPYro C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCHUMOCTH MYTH
PAaBHOMEPHO JBWXKYIIETOCA Tejda OT BPEMEHHM JBHUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHMSI TEJI, CHUJIIBI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYXEHHON YacTU TeJla U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUsl TEJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY W
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJE
MPEeAIOKEHHBIX TaOMUIl U TpauKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeI0BAaHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUsl (U3MYECKUX BEJIWYUH (IIOTHOCTH
BEILIECTBA KUJIKOCTHM M TBEPAOrO TEJa, CUJIa TPEHUS CKOJIbXKECHUS,
JaBJICHUE  BO3JyXa, BBITAIKMBAWOIIAs  CUJa, JCHCTByIOIIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeJIO, KOA(DPPHUIUEHT TMOJIE3HOTO NEeUCTBUS
IPOCTBIX MEXaHWU3MOB), CIEQys MPEIJIOKEHHOM WHCTPYKUUU: IPU
BBITIOJIHGHUHM HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYHCIIATH 3HAUCHHE NCKOMOW BEJIMYUHBI,

COOJII01aTh MIpaBUjIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYyAbl, OapoMeTp,
phIyar, MOJABUKHBIN U HETIOABUKHBIN 070K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh TMPHHIMIBI JICHCTBUS HW3YYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OmnucaHus (B TOM 4YHUCIHE:
MNOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, APEOMETP), UCIOJIBb3YsI 3HAHMUSI
O CBOMCTBaX (PU3UUYECKHUX SBJICHUM M HEOOXOJMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTh  NpUMEpPhl  (HAXOAWUTh  WH(MOpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
AKU3HU Uil oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ Mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJECHUS B OKPY KaIOIIEH Cpejie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM U TYyTEM CPAaBHEHMSI PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMaIUIO, KOTOpas SIBISETCS MPOTHBOPEYMBON HIIM MOXKET OBbITh
HEJI0CTOBEPHOW;

MCII0JIB30BAaTh MPHU BBHINOJHEHUN YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEp>KAHMS, CIPABOYHBIE MaTepHUabl,
pecypcbl cetd HTEepHET, BlIaieTh TPUEMAaMK KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAILIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MHUCbMEHHbIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HMUECKOTO CONEPKaHUsA, B TOM



yrcne MyOJUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yJbTaTax MPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, NPU 3TOM TPAMOTHO HCIIOJIb30BATh
U3Y4YEHHbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpeiensTh
00s3aHHOCTH B TpyHIe€ B COOTBETCTBHM C IMOCTaBJICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBIIOJHEHHEM IIJJaHA JEUCTBHUM, aJEKBAaTHO OLICHMBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TIPYMNIbI,  BbICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiiacce nmpeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

HCTIOJIb30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIMUECKUE U
aMmop¢HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATENb,
3JIEMEHTAPHBINA SJICKTPUYECKUAN 3apsil, SJCKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y IUBJIEKTPUKHU, IIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMpEHHE M C)KaTue, Teriornepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHWE, KANWIIAPHbBIEC SIBJICHMS, UCIIApECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TErIONPOBOIHOCTb, KOHBEKIIHS, U3JIyYEHHUE),
AJICKTpHU3ALUA TEJ, B3aUMOJECHUCTBHUE 3aPSAJ0B, JIEMCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO MOJISl HAa MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKIUS)
10 OINKWCAaHWI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KarollleM MHpe, B TOM 4YHucie (U3UYECKHE SIBICHHUS B TMPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULSIPDHBIE SIBICHUS B MOPUPOJE,
KpUCTAJIBI B mpupoje, uznyudeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHICCKHE
SBJICHUSI B atMocdepe, dJIECKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nmosie 3emuid, Jpedd MOIOCOB, PO MarHUTHOTO TMOJSA I KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCNATHh CYIICCTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECCKUX
SIBIICHU;

OMHUCHIBATh U3yYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3Ys
¢dbuznyecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAd TEIUIOEMKOCTh BELIECTBA, YJIEJbHAas TEIUIOTa



IUTaBJICHUS, YJEJbHas TeIUIoTa NapooOpa3oBaHUs, yJAelbHas TEIIoTa
CrOpaHus TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIIOBOM
MAaIllMHbl, OTHOCUTEJbHASl BIAXXHOCTh BO31yXa, JJICKTPUUECKHUU 3apsl,
CWJIa TOKa, 3JEKTPUYECKOE HAIpPSIKEHUE, COMPOTHUBIICHHE MPOBOJIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpH ONHCAHWUM NPABUIBHO  TPAKTOBATH
(bu3nyecKuil CMBICT KCIOJIb3YEMbIX BEIWYMH, 0003HAUEHUS U €IUHUIIBI
bu3NYeCKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (pU3MUECKHe SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKONH TEOPUU
CTpOEHUs BEIleCTBA, MPUHIHUI CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH OMa 115l yyacTKa Ienu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs DJHEPrUHM, IPU HOTOM JaBaTh
CIIOBECHYIO (hOpPMYJIHMPOBKY 3aKOHAa M 3aMUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOrHYeCKuX
IaroB ¢ omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3UUYECKUX SIBICHHIA,
bu3nyeCcKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3ajayd B 2—-3 JEUCTBUSA, MCMOJb3YysS 3aKOHbI U
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUISl pELIEeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W (HOpPMYJIbI,
HEoOXOouMble Al €€ pelleHHs, NPOBOAMTH pacu€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh HIpPU MOMOLIU
(U3HYECKUX METOAOB, HCIIOIb3YS ONMCAHUE MCCIECIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEANOJIOKEHNE, OLIEHUBATh IMPABWIBHOCTH IOpsJKa
MIPOBEJICHUS UCCIIEIOBaHUs, J€1aTh BBIBOIbI;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBJICHUWH WM
(bu3HYeCcKUX CBOMCTB Tell (KamWLISPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIeparypbl, CKOPOCTU IPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT LBETa H3Iyyarolled (MOoriomaroimei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPATypbl KUIKOCTU U
wioWaan €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3auMOJECTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJIEHCTBHE IOCTOSIHHBIX MAarHUTOB,



BU3YyaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA dJEKTPOJABHUIATENsl IMOCTOSHHOTO TOKa): (OpMyIHpPOBATH
MpoBepsEeMbIe MPEANOJIOKEHHUSI, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbBIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (HU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pE3yNbTaThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOMIOTHOM MOrPEIIHOCTH;
MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJAHOW (PU3HUECKOW BEIMYUHBI OT
ApPYrod C HCHOJB30BaHUEM MPSMBIX HU3MEpPEHUH  (3aBUCUMOCTb
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAH IIONEPEYHOrO
CEUYEHUS U yAEIBHOTO COMPOTUBJIEHUS BEIIECTBA TPOBOAHUKA, CUIIbI TOKA,
UAYLIET0 uepe3 TMPOBOAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEIOBATENIBHOIO M  MNApaJyIeIbHOTO  COEIMHEHHM
NPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKeHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUIE TaOdUI] U TpaduKOB,
JIeJ1aTh BBIBOJIBI 10 Pe3yJIbTaTaM MCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PUINYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBJIEHUE MPOBOAHHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBaThb H3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEysl MPEI0KEHHON MHCTPYKUUHU, U
BBIYKCIIATh 3HAUEHHE BEJIMYUHBI;

coOJII01aTh MTpaBUIIa TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHHUEM;

XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONucaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMeETp,
BOJIBTMETP, CUETYMK OJIIEKTPUUECKOW 3HEPrUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpBkl, HarpeBaTeIbHbIEC AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
MPENOXPAHUTEIIN, SJIEKTPOMATHUT, 3JIEKTPOIBUTATENIb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN W HEOOXOIUMBIC
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPHUTEIIbHbIE
npuOopbl MO CXeMaM M CXEMaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPUUECKUX



Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUEHHUS HIIEMEHTOB JIEKTPHUUECKUX IIeTICH;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUUW B TIOBCEAHEBHOM
KU3HU JUIs1 oOecrieueHuns 0€30MacHOCTH NP OOpalleHu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0POBbSA U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 ITOBEJEHUS B OKPYIKAIOILIEH CpeeE;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (PUINYECKOTO COAECpNKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOJTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BHIOJHEHUH yU4E€OHBIX 3a/laHUN HAy4YHO--TIOMYJISIPHYIO
JaUTEepaTypy  (PU3MYECKOro  COAEpXkaHMs, CIPaBOYHbIE MaTepHalIbI,
pecypchl cetr MHTEpHeT, BliageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHUS,
0000mas wuHGOPMAIIMIO HW3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
Collep)KaHUsl, B TOM 4YHuCJIe MyOJIMYHO NPEACTaBIATh pPe3yJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NI€ATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TNOHATHIHBIA anmapat Kypca (Qu3ukw,
CONPOBOXK/1aTh BBICTYIUICHHE MTPE3EHTALINEM;

IPU BBINOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBAaHUM (PU3MUECKHUX
MPOLIECCOB paclpeliesaTh O0O0sS3aHHOCTH B TIpPYIIE B COOTBETCTBUM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEJAUTH 3a BBINOJHEHUEM IUJIaHa JAEUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaThb COOCTBEHHBIM BKJIAJ B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISisi TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koHnily o0yuenus B 9 kjiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBWXKCHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEO,
LHEHTP TSHKECTU TBEPJOTO Tesla, paBHOBECUE, MEXaHUYECKUE KOeOaHus U
BOJHBI, 3BYK, WH(PA3BYK H YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTPhI UCIYCKAHMS U TOTJIONICHUS, alib(a-, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS DHEPTETUKA;



pa3nuuaTth SIBICHUSA (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JABW)KCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
najieHUue TeJ, PABHOMEPHOE JIBIXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JBI)KEHUE, KOJieOaTeNbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKeHHE OEJIoro cBeTa B
CIEKTp M CJOXEHHE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAsl PaJMOAKTUBHOCTH, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3ITy4YEHHS) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE M3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpy»XaroleM Mupe (B TOM 4YHcie (u3nyeckue SBICHUS B TMPHUPOJIE:
NPWIUBBI U OTIUBHI, IBIKeHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JABM)KCHHE JKUBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSACEHUE, CEeUCMUYECKUE BOJHBI, I[yHaMH, »3XO, IBEeTa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yIbTPa(HUOIETOBOTO W PEHTTEHOBCKOIO HW3JIYYEHHM, €eCTEeCTBEHHbIN
pavoOaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJHOAKTUBHOEC H3IIyYCHHE
OPUPOIHBIX MHHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX W3IyYCHUUH Ha
OpPraHM3M YeNIOBEKa), MPH ATOM IEPEBOAUTH MPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCNATH CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DUIUUECKUX
SIBIICHUM;

OTKCHIBaTh M3yYEHHBIC CBOIMCTBA TN M (PU3UYECKHUE SIBICHUSA, UCTIONIB3YS
¢uznyeckue BENUYMHBI (CpEOHSE M MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelIeHue, MyThb, YIJIoBas
CKOpOCTb, CHUJIa TPEHHS, CUJIa YNPYTOCTH, CUJIa TSKECTH, YCKOpEHHe
CBOOOJHOTO TMAaJeHUsi, BEC Tejla, HUMIYJbC Tejd, WMITYJIbC CHUJIBI,
MexaHu4eckass padoTa M MOIIHOCTb, NOTEHLMAJIbHASI SHEpPrus Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS PHEPTUS CXKATOU
NPY>KWHBI, KUHETHYECKas DJHEPrus, TOJHAsS MEXaHW4YecKas »SHEepTus,
NEepHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEeTOMIICHHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (U3MUYECKUN CMBICT HUCIOIB3YEMBIX BEIUYHH,
0003HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTHMHU BEJIMYMHAMH,
CTPOUTH T'papvKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TMPOLECCHI,
UCTIONB3YSl 3aKOH COXPAaHEHUS PHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUSA,



OPUHITUI  CYTEPIIO3UIIMA CHJI, TPUHIIUI OTHOCUTEIBHOCTH [ ammes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCa, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MACCOBOTO YHUCEN
NP SICPHBIX PEaKIUsSX, IPH 3TOM JIaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aITUCBIBATh €r0 MaTEMaTHICCKOE BhIPAKEHNUE;

OOBSCHATH (PU3NUYECKHE TMPOIECCH M CBOWCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTyaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYUHHO--CJIC/ICTBEHHbIE ~ CBA3U, CTPOUTh OOBsACHeHHEe U3 2-3
JIOTUYECKUX IIaroB ¢ OMOPON Ha 2—3 M3YyYCHHBIX CBOWCTBA (PH3UYCCKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEH;

pemiath pacy€THbIC 3amaud  (omMparomuyecs Ha cucteMy U3  2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIONTNE (HU3HUECCKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC NAaHHBIC, BHIOUPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC VISl PEIICHUS, TTPOBOIUTH PACUETHI U
OIICHMBATh PEAIMCTHUYHOCTh TMOJYYEHHOTO 3HAuYeHUA (U3HUECKOU
BEJTUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXXHO pEIIUTh TPH TTOMOITU
(bU3MYECKUX METOJOB, HCIIONB3Ys OIKMCAHWE HCCICIOBAHUSA, BBIICIATH
MPOBEPSEMOE TIPEANOJIOKCHUE, OIICHUBATh TPABWIBHOCTH TOPSIKA
MPOBEICHUSI  UCCJICNOBAaHMS, JIeNaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHHUHN U ONIBITOB;

MPOBOJUTh OMBITHI 10 HAOMIOJCHUIO (PU3MYCCKUX SBICHUN WM
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbloTOHA, 3aKOHA
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH TepHuoja KoieOaHWl MPYKHHHOTO
MasTHUKA OT MacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/IbI MaJIBIX KOJICOAHUH, IPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro cBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie M CBOWMCTB HM300pa)KeHHsI MpeaMeTa B coOuparomien
JWH3e, HAOIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IyUYCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyJOBaHUs, ONWUCHIBAaTH  XOJI OMNbITa W €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO0 MPSAMBIX U3MEPEHUMN, ONPEHCIIss
CpelHee 3HAa4YCHHE U3MEpSIeMOW BEMMYMHBI ((OKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENbHOTO MPHdOpa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCIIOJIb30BAHUEM TMIPSIMBIX HM3MEPEHHUH (3aBUCHMOCTh IyTH OT BPEMCHHU



IpU PaBHOYCKOPEHHOM [IBIKEHUM 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIeOaHWI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIjla OTpa)KE€HUs CBeTa OT yIJia MaJeHUs U yriia MpeJoMJICHUs OT yria
NaJCHNs): T[UIAHUPOBATh HCCIIEIOBAaHUE, CAaMOCTOSITENFHO COOUPAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKnX BENWYUH B BUJE TAaOMUIl U rpaduKoB, JieJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BaHNUS;

MPOBOJIUTh KOCBEHHBbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBW)KCHHUHU,
YCKOpPEHHE CBOOOJHOIO Mai€HHUs, >XKECTKOCTb MPYKUHBI, KO3IDPUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa U
nepuoa KojeOaHuM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOMpAaromiel JIMH3bI, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHATU3UPOBATH MOJIYYEHHBIE PE3yIbTaThl C YUETOM
3aJJaHHOM MOTPEIIHOCTU U3MEPEHHU;

COOJTFO/IaTh MpaBWIa TEXHUKU OE30MMaCHOCTH MPpHU paboTe ¢ 1abopaTopHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK M3YUYEHHBIX (QHU3UYECKUX MOJICICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIe]Thb ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HUCHONB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJIECHUM M HEOOXOAuMble (pu3Myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB
IpU pEelIeHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHUYECKHUE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBECHHSI B OKPY’KaIOIIEH cpeie;



OCYIIECTBJIATh TMOUCK WHpOpMAaUA (PU3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI IOMCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OINpPEACNICHUs IOCTOBEPHOCTU MOJYyYEHHOM MH(POPMALIUU Ha OCHOBE
MMEIOUINXCS 3HAHUU U JOTIOJTHUTEIBHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBINMOJIHEHUH YYEOHBIX 3aJJaHU HAyYHO--TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrO  COACpP)KAHUS, CIPABOYHBICE MaTepHUalbl,
pecypcebl cetd UHTEpHET, BiIaJgeTh NpUEMAMU KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMaIIM U3 HECKOJIbKHX HCTOYHUKOB (DU3UUECKOTO COJEpKaHUS,
MyOJIUYHO MPECTABISATh PE3yIbTaThl MPOSKTHON WM UCCIIE0BATEIbCKOM
NEATENBHOCTH, IIPAU 3TOM TI'PaMOTHO  MCIIOJb30BATh  M3YUYCHHBIN
MOHATUUHBIN anmapar M3y4yaeMoro pasfena (U3MKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTaIMed ¢ y4ETOM OCOOEHHOCTEH ayauTOpuHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne 1/ HaumeHoBaHue pa3/ie/ioB U TeM KosmuecTBo yacos JuekTpoHHbIE (HUGPOBHbIE)
°m/n
NporpamMmMbl Bcero o0pa3oBaTe/bHbIE Pecypchl

Pa3neu 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa LOK
' y PHpOA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 (6)) 2
HBHHCCKHAC BCTHHIMHDL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO ITO3HAHUS 2 Bubmrorexa ITOK
' y A https://m.eds00.ru/7f416194
Hroro no pazneny 6

Paznen 2. IlepBonayaibHble CBeJIEHUS 0 CTPOEHHUHU BellleCcTBA

2.1 CTtpoenue BelecTBa 1 bubmmorexa LHOK
' p H https://m.edso00.ru/7f416194
59 JIBUKeHuE U B3aUMOJICHCTBUE YACTHII 9 bubmoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPErATHRIC COCTOANMA BEMecTBa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBHe TeJl
bu6nmoreka [JOK
3.1 M 3
CXQHHICCKOC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, I0THOCTh 4 bubmorexa LOK

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



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

3.3

Cwuna. Buner cun

Uroro no pazgeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

4.1

4.2

4.3

4.4

Masnenue. llepenaua nasiaeHus TBEPABIMU
TCJIaMU, ) KUJAKOCTAMHU U Ira3aMu

JlaBieHue xKuJIKOCTU

ATMoOcdepHOe TaBiIeHHE

JlelicTBue ®UJIKOCTH U Ta3a HA
NOTPyKEHHOE B HUX TEJIO

Uroro no pazgeny

Pa3znen 5. PaboTra u MOIIIHOCTB. JHEPIUsi

5.1

5.2

5.3

PaGora 1 MOLIIHOCTB

[TIpocTeie MeXaHU3MBI

MexaHnnyeckast SJHeprus

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

14

21

21

12

68

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6nuoreka [JOK
https://m.edsoo.ru/7f416194

bu6nuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo0.ru/7f416194

bubnuoreka [JOK
https://m.edsoo.ru/7f416194

bub6mmorexa [IOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

No 1/ HanmeHoBaHMe pa3/ieioB U TeM KosmuecTBo yacos JIeKTPOHHBIE (HH(POBbIE)
°n/n
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC PECYPChI

Pasznen 1. Tenn1oBbI€ ABJIEHUA

1.1 Crtpoenue u cBOICTBa BELIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TennoBble porecchl 21 bu6nmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Pasznen 2. 9J’IeKTpI/I‘IeCKI/Ie U MAarHuTHbIC SIBJICHUSA

DnexTpuyecKue 3apsabl. 3apsHKEHHbIE

2.1 . 7 bubnuoreka LHOK https://m.edsoo.ru/7f4181ce
TeJa U UX B3aUMO/ICHCTBUE
2.2 IToCTOSIHHBIN NEKTPUUYECKUI TOK 20 bub6mmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBJICHUS 6 bu6mmorexa IIOK https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHuTHas MHAYKIUs 4 bu6nuoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PeszepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68


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

9 KJIACC

HaumeHoBaHMe Pa3IesioB H TEM KosmmyecTBo yacos
nporpamMmmal Bcero

Ne i/

Pa3zgea 1. Mexannyeckue siBJICHUSA

11 MexaHndeckoe IBUKEHUE U CIIOCOOBI 10

€ro OIIMcCaHuA

1.2 B3aumoneiicteue ten 20
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no pasneny 40

Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJIHBI

2.1 MexaHnueckue KojaeOaHus
2.2 MexaHuuyeckre BOJIHBI. 3BYK
Hroro no pasneny 15

Pa3jen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

3JICKTpOMaPHI/ITHOC IIO0JICE U

3.1 6
ANEKTPOMATrHUTHBIC BOJIHBI

Hroro 1o pazneny 6
Paspnen 4. CBeToBbIC SIBJICHUSA

4.1 3aKOHBI pacpOCTPAHECHUS CBETA

4.2 JIuH3BI U ONITHYECKUE PUOOPHI

4.3 Paznosxenune 6emoro cBera B CIEKTP
Wroro no pazneny 15

Paznen 5. KpanToBbie IBJIEHUA

JIeKTPOHHBIE (HH(POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

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

bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6

bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6

bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6

bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
bubnuotexa LHOK https://m.edsoo.ru/7f41a4a6
bu6nmoreka LIOK https://m.edsoo.ru/7f41a4a6



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

I/ICHyCKaHI/Ie 1 IOTJIONICHUE CBECTA

5.1

aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SlnepHble peakuuu

Uroro no pazgeny

Pa3znea 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEeHME M 0000IIEHNE COACPIKAHUS

6.1
Kypca ¢pu3uku 3a 7-9 xnacc

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

102

bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6

bu6nmoreka LIOK https://m.edsoo.ru/7f41a4a6
bubnuorexa LHOK https://m.edsoo.ru/7f41a4a6

bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KITACC

Ne i/

10

11

12

13

Tema ypoka

Tb B kabunete. ®u3nka — HayKa o npupojie. SABIeHus
MIPUPOJIBI

Pu3nYEeCKUe SBICHUS

®u3znuecKre BEIUUYUHbI U UX U3MEPEHUE

VYpok-uccinenonanue "M3MepeHue reMneparypbl Ipyu HOMOIIH
’KUIKOCTHOTO TEPMOMETPA U JIaTYMKa TeMIIepaTyphl"

Mertoabl HayuyHOro no3HaHus. Onucannue GU3NIECKUX SBICHUN
¢ IIOMOIIBIO MOAENeHn

Ypoxk-uccnenoanue "IIpoBepka rHIOTE3bI: 1aTbHOCTH TONIETA
[IapuKa, MymeHHOro TOPU30HTAILHO, TEM OOJIbIIIE, YeM
Oomplie BhICOTA MycKa'"

CTpOCHI/Ie BCIICCTBA. OHBITBI, JOKa3bIBArOMIMEC AUCKPECTHOC
CTPOCHHUC BCIICCTBA. BXO,Z[HOI71 KOHTPOJIb.

Amnanmus BXOAHOT'O KOHTPOJIA. I[BI/I)KGHI/IC qacTull BEIICCTBa

YpOK'I/ICCHeI[OBaHI/Ie «OMBITH 11O Ha6J'IIOI[eHI/IIO TCIIJIOBOT'O
pacmiupeHud ra3soB»

AFpeFaTHI)Ie COCTOsIHHA BEUICCTBA.

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoIbl. O000IIeHKE TIO
pazneny «IlepBoHavyasibHBIE CBEJIEHUS O CTPOEHUHU BEILIECTBAY

MexaHuuecKkoe ABMKEHHE. PaBHOMepHOG U HCPABHOMCPHOC
JBHXXCHUC

Ckopoctb. EnuHuIb ckopoctu

Koan4yecTBo 4acoB

Bcero

JaTa usydyenus



14
15

16

17

18

19

20

21

22

23

24
25

26

27
28

29

Pacuer IMyTH U BpCMCHU IBUKCHU
Nuepuusi. Macca — Mepa HHEPTHOCTH TeJ

IInoTHOCTE BemiecTBa. PacueT Macchel u o0BbeMa Teja o €ro
IIJIOTHOCTHU

Jlaboparopnas pabota «OnpeneneHue mioTHOCTA TBEPIOTO
Tena». MHCTpyKTax Mo oxpaHe Tpyaa.

Pemenue 3amay mo reme "[lmoTHOCTE BerecTna"

Cuna xak XxapakTepucTHKa B3aumoaencTeus tei. Cuna
ynpyroctu. 3akoH ['yka

JlabopaTopHast pabota «/3yueHne 3aBHCUMOCTH PACTSKEHHUSI
(medopmanum) Mpy>KUHBI OT MPUITOKEHHON CHUITBD».
WHucTpyKTax mo oxpaHe Tpynaa.

SIBnenue taroreuus. Cuia TSKECTH

CBs13b MEXK]ly CHIJION TSKECTH U Maccoil Tena. Bec tena.
Pemenue 3amau mo teme "Cuia Tsoxectu"

Cua TsDKecTH Ha APYTUX IJIaHETaX. dusnueckue
XApaKTCPHUCTUKHU TIJIAHET

N3mepenue cwit. JluHamomeTp
Bec Tena. HeBecoMocTh

CrnosxeHue JIByX CUJI, HaIIPaBJICHHBIX MO0 OJHOMN MPSIMOH.
PaBHOelcTBYIOIIAs CHIT

Pemenue 3anau no teme "PaBHoaelicTByIomas cun'”
Cuna Tpenus u e€ Bubl. TpeHue B IpUPOE U TEXHUKE

JlaboparopHnast pabota «M3yueHne 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIBXXCHUSA OT CHUJIbI JAaBJICHHA U XapaKTCpa
COIPHUKACAIOIINXCS TIOBEPXHOCTE». NHCTPYKTaXK 1O OXpaHe

TpyZa.
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Pemenue 3ana4 Ha onpeeneHue paBHOACHCTBYIOIIEH CHIIBI

Pemenne 3amau mo remam: «Bec Temay, «I'padudeckoe
n3zobpaxenue cuim, «Cunby, «PaBHOIEGHCTBYOIIAS CHUIT»

Konrtponbnas padora no temam: «MexaHHUECKOe TBHKEHUEY,
«Macca, m1oTHOCTBY, «Bec tenay, «I'paduueckoe
n3o0paxkeHue cn, «CUIbDy

AHanu3 KOHTpoJIbHOH padoThl. laBnenne. CriocoObl
YMCHBIICHHA U YBCIIMYCHHUA JABJICHUA

JlaBiienue rasa. 3aBUCHUMOCTb JaBJICHUA I'a3a OT 00bEMa,
TeMIepaTypbl

Hepezlaqa JOaBJICHUS TBép}II)IMI/I TCJIaMU, ) KUJAKOCTIMU U
razamu. 3axoH [lackans

I[aBJIeHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC JIEHCTBUEM CHUJIBI
TAXKCCTH

Pemenne 3agau mo Teme «JlaBleHre B *KUJIKOCTH U T'a3e. 3aKOH
ITackans»

Coobmaromuecst cocyapl

I'mopaBnuueckuit mpece

ManomeTtpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
ATtMocdepa 3emiiu U MPUYHHBI €€ CYIIeCTBOBAHUS

Bec Bo3ayxa. ATmMocdepHoe naBieHne

Wsmepenue atmocdeproro aasinenus. OnsiT Toppuyennu

3aBUCUMOCTB aTMOC(EpPHOTO JaBICHHS OT BBICOTHI HaJl
YpOBHEM MOpsi

Bbapomerp-aneponn. ATMOCepHOE JaBlICHNUE HA PAa3IMIHBIX
BBICOTaX

Pemenwue 3anay mo Teme " AtmochepHoe gaBieHue"

Ll e i i
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JlelicTBrE )KUJIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

Jlaboparopnas pabota «OnpeeneHne BHITATKUBAIOIICH CUIIbI,
JIEUCTBYIOLLEHN Ha TEJO, IIOTPYKEHHOE B KUIKOCTHY.
HNHcTpykTax no oxpaHe Tpyaa.

Jlabopartopnast pabota mo teme «VccnenoBanue 3aBUCUMOCTH
Beca Tella B BOJIe OT 00bEMa MOTPYyKEHHON B )KUJIKOCTh YaCTH
Tena». MHCTpyKTax 1Mo oxpaHe Tpyaa.

[InaBanue Ten

Jlaboparopnas pabota "KoHCTpyupoBaHue apeomMeTpa wiu
KOHCTPYUPOBAHUE JIOJKHU U ONpe/eieHne e
rpy3onoabémMuocTu". MTHCTpyKTax 1Mo oxpaHe Tpyja.
Pemenue 3anau no temam: «IlnaBanue cynos.
BoznyxomiaBanuey, «JlaBnenue TBepbIX Tel, JKUIKOCTEH U
ra3oB»

Kontponbnas pabota no Teme «JlaBieHue TBepabIX Tell,
JKUJIKOCTEH U Ta30B»

AHann3 KOHTPOJIbHOH paboThl. Mexanuueckas paboTa
Momtgocts. EquHUIBEI MOIITHOCTH

VYpok-uccienoBanue "Pacy€r MOIIHOCTH, pa3BUBAEMOM pU
noxbEME 10 JiecTHUIE"

[TpocTteie Mexanu3mebl. Peruar. PaBHOBecHe cuil Ha pbryare
Prryaru B Texnuke, ObITY U ipupoe. JlaboparopHas pabota
«HMccnenoBanne ycinoBuil paBHOBECHs pbraara». MHCTpyKTax
M0 OXpaHe Tpy/a.

Pemenne 3amad no reme «¥Yca0BuUs paBHOBECHUS pblUara
KoadduimenT nonesnoro neicTBUs MEXaHU3Ma.
Jlaboparopnas padora «M3mepenne KII1/ HakmoHHOM
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66
67
68

mI0ckoCcTH». MHCTpYKTaX MO 0XpaHe Tpy/a.
Pemrenne 3amaa mo treme "Pabota, mommuOoCTh, KITJT"

Mexanunueckas 3Heprus. Kunetnueckas v moTeHIMAIbHAs
SHEprus

3aKkoH COXPAaHCHUA MEXaHU4YeCKOH SHECPTrHUun

VYPOK-3KCIIEpUMEHT 0 TeMe " DKCIePUMEHTATHHOE
OIpeAeIeHNE U3MEHEHUSI KHHETUYECKON U MOTEHIHAIBHOMN
SHEPIruU MPHU CKaThIBAHUM TeJia MO HAKJIOHHOM MJIOCKOCTH"

Konrponsnas padora no teme «Pabora 1 MOITHOCTb.
OHeprus»

AHanu3 KOHTPOJIbHOM paboThl. Pemenue 3amau 'NA
Pemenue 3agau I'MA. IToroBsiii KOHTPOJIb

AHann3 UTOroBoro KOHTPOJIA

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

68



8 KVIACC

Ne i/

10

11

12

13

14

Tema ypoka

Tb B kabuneTe. OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOM TEOPUHU M UX OIBITHBIE TOATBEPKICHHS

Macca u pa3mep aTOMOB U MOJICKYJT

Mogenu TBépI[OFO, KHUOKOI'O U ra3006pa3H0ro COCTOSIHUM
BCIICCTBA

OObscHEHUE CBOMCTB TBEPAOTO, )KUIKOTO ¥ ra3000pa3HOro
COCTOSIHUI BEllIeCTBAa HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KUHETHYECKOW TeOpUn

Kpucrannuueckue u amopdHbIe TEIa
CMaumnBaHue U KanWUISIPHOCTb. [I0BEpXHOCTHOE HATSKEHNE
TemnnoBoe pacuimpenue U cxxatre. BXoaHoW KOHTPOIIb.

AHanu3 BXxogHOro KoHTpois. Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTBIO TETNIOBOTO IBUKEHUS YaCTHUL]

BuyTpennss sneprusi. Cnoco6bl H3MEHEHUs! BHYTPEHHEH
SHEPrUu

Bupael remionepenaun

Ypok-koupepennus "IIpakTnyeckoe UCIOIb30BaHNE
TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPUATIOB B LIETIAX
sHeprocoepexeHus"

KonnuecTBO TEIUIOTEL. Y IenbHAas TEINIOEMKOCTE

YpaBHeHue TerioBoro 6anganca. TermooOMeH U TeroBoe
paBHOBeECHE

Jlaboparopnas pabota "MccnenoBaHue sBlIeHUs TEIIOOOMEHA

KoanuyecTBO 4acos

Bcero

Jara usy4yenus
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IIPY CMELIMBAHUM XOJIOJHOM U ropsiuei Bos!". MHCTpyKTax
10 OXpaHe TPpyJa.

Pacuer xonnuecTBa TCIIJIOTHI, HCO6XO,I[I/IMOFO JJIA Harp€BaHUsA
TCJIa U BBIACIACMOTO UM IIPU OXJIAKACHHUU

JlaGopartopnas pabota "Onpezenenne yaeabHOu
TEII0EMKOCTH BemecTBa". MHCTpyKTax Mo oxXpaHe Tpyaa.

3H€pI‘I/I$I TOIIJIMBA. y[[eJIBHaSI TCIJIOTA CTOpaHUA

[InaBnenue n OTBEPACBAHUC KPUCTAIUINYCCKUX TCII. YI[CJ'II)HaH
TCIJIOTA IJIaBJICHUA

Jlaboparopnas pabota «OnpeneneHue yaeaIbHONU TETUIOThI
TUTABJICHUS JIbJ1a». THCTpyKTaX 10 OXpaHe Tpyaa.

[TapoobpazoBanue u konaeHcanus. Vcnapenue

Kunenue. Y nenpHas temnora napooOpa3zoBaHus U
KOHJICHCAllUU. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMoc(hepHOro JaBlIeHUS

Bnaxxnocts Bozyxa. Jlabopatopuas padora "Ornpezenenne
OTHOCHUTEIBHOM BIAXKHOCTH BO3/yxa". ITHCTpYKTax MO OXpaHe
TpyZa.

Pemrenue 3a1au Ha onpeeneHUe BIaXXKHOCTU BO3AyXa
[TpuntIUIEI pabOTHI TEIJIOBBIX ABUTaTENe. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

KII[ TermoBoro asurarens. TennoBele ABUTaTENU U 3alllUTa
OKpYXaromiel cpepl

3aKOH COXpaHEHUs U MIPEBPAIICHUS SHEPTUHU B TEIJIOBBIX
porueccax

[ToaroroBka Kk KOHTPOJILHOM paboTe mo Teme "TermnoBbie
sBJIeHUs. MI3MeHeHHe arperaTHbX COCTOsIHUM BelecTna”

Kontponbnas pabota no teme "TemioBbie siBICHUS.
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N3meHneHune arperaTHbIX COCTOSIHUI BemiecTBa"

AHanM3 KOHTPOJIBHOM paboThl. DnekTpusanus Tei. JIBa poaa
AIIEKTPUYECKUX 3aPsI0B

VYpok-uccienoBanue "DnekTpusanus TeJl UHAYKIUEN U TIpU
CONPUKOCHOBEHUN"

B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

Onektpuueckoe noje. HanpspkeHHOCTh 3J€KTPUYECKOTo MOJIs.
[TpuHIMI CyneprO3ULINH STEKTPUUECKUX MOJIeH

Hocurenu anexkTpuueckux 3apsiioB. JJIeMEHTapHbIN 3apsi.
Crpoenue atroma

[IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH COXPAHCHUS
ANEKTPUUECKOr0 3apsiaa

Pemenue 3amay Ha IpUMEHEHUE CBOMCTB AIEKTPUIECKUX
3apsa0B

DJIEKTPUUYECKHI TOK, YCIOBHS €r0 CyIIEeCTBOBAHUSI.

M cTOYHMKH 2IEKTPUYECKOTO TOKA

JleicTBUS 2JIEKTPUUYECKOTO TOKA

VYpok-uccnenoBanue "JleiicTBre 37EKTPUUECKOTO MO HA
MPOBOJHUKYU U JUAIEKTPUKHU"

DIEKTPUUYECKUN TOK B METAJUIAX, )KUJIKOCTSIX U ra3ax
DnekTpuueckas 1enb U €€ COCTaBHbIC YaCTH

Cuna Toka. JlJaboparopHas padota "M3mepenue u
perynupoBaHue cuibl Toka". THCTpyKTax 1o oxpaHe Tpyaa.
Onexkrpuueckoe HanpsbkeHue. BoasT™erp. JlaboparopHas
pabota "M3MepeHue u perympoBaHue HanpsHKeHus"
MHcTpykTax 1o oxpaHe Tpyaa.

ConpoTuBIIeHHE TPOBOAHUKA. Y IEIHHOE COMPOTUBIICHUE
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BCIICCTBA

JlaGoparopnast paboTa «3aBUCUMOCTD IEKTPUIECKOTO
COTIPOTHUBJICHUS ITPOBOTHUKA OT €r0 JIJTMHBI, TIJIOIIA TN
MONEPEYHOr0 CeYeHus: U Matepuana». MHCTpyKTax Mo oxpaHe
TpyJa.

3aBUCHUMOCTD CHJIBI TOKA OT HampspKeHus. 3akoH Oma st
ydJacTKa ey

JlaGopatopHnas pabora «lccnepoBaHue 3aBUCUMOCTH CHJTBI
TOKa, HIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHHUS PE3UCTOPA
U HaIlpsDKEHUs Ha pesnuctope». MHCTpyKTax 1Mo oxpaHe Tpyaa.

IlocnenoBarenbHOE U APAIIEIBHOE COSAUHEHUS
IIPOBOJIHUKOB

Jlaboparopuas padota «I[IpoBepka npaBuiia CiI0KeHUS
HANPSDKEHUH TPU MOCIeA0BAaTEILHOM COSIMHEHUH JIBYX
pe3ucTopoBy. MHCTpYKTaXx MO OXpaHe TpyJa.

Jlabopartopnast pabota «I[IpoBepka mpaBuia sl CUIIBI TOKA
MIPY TApaITIeIbHOM COSIMHEHUH PE3UCTOPOBY. MHCTPYKTaXK 10
oXpaHe TpyJa.

Pemenue 3anau Ha mpuMeHenue 3akona OMa JJisi pa3IHaHOTO
COCJIMHEHUS TIPOBOHUKOB

PaboTa 1 MOIIHOCTb JEKTPHUUECKOro ToKa. 3akoH J[xoys-
Jlenna

JlaGoparopnast pabota «Onpezaenenre paboThl U MOIITHOCTH
AIIEKTPUYECKOTO TOKay. IHCTpYKTax Mo oXpaHe Tpy/aa.
DJeKTpUYecKre ey U MOTPEOUTENN dIEKTPUIECKON SHEPTHH
B ObITy. KOopoTKO€e 3aMbikanme

IToaroToBka Kk KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTpuIecKre
3apsabl. 3apsHKEHHBIE TEa U UX B3aUMOJIEHCTBUS.
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ITocTosiHHBIN AMMEeKTpUYeCKUil TOK"

KonTtponbHas paboTa mo Teme "DIeKTpUIECKUe 3apsiibl.
3apsKeHHbIE TeJla U UX B3aumoaercTBus. [locTosiHHbIN
ANEKTPUUECKUI TOK"

AHanu3 KOHTPOIBHOU paboThl. [locTOssHHBIE MarHUTBI, UX
B3aUMO/JICVCTBHE

VYpoxk-uccnenosanue "M3yuenue mnoyuei mocToSHHBIX
MarHuToB"

MaruutHoe nojie. MarHuTHOE II0JI€ 3EMIIM U €TI0 3HAUEHUE I
JKA3HU Ha 3eMiie

OmnbIT Opcrena. MarHuTHOE 1oJIe 3JIEKTPUUECKOro ToKa
MarauTHOe Toe KaTyliKu ¢ TOKOM

[TpumeHeHHe 3NIeKTPOMarHuToOB B TexHUKe. JIabopaTopHas
pabora "M3yueHue AeHCTBUS MarHUTHOTO TOJISI HA POBOIHUK
¢ TokoM". MHCTpyKTaXx Mo oxpaHe TpyJa.

DneKTpoABUTaTeb OCTOSIHHOTO TOKa. Vcronp30Banne
AJIEKTPOJIBUraTeNIed B TEXHUYECKUX YCTPOICTBaX U Ha
Tpancnopte. JlaboparopHas padora "Konctpyuposanue u
n3ydeHue paboTsl anekTpoBuratens”. MHCTpyKTax 1o oxpaHe
TpyAa.

OmnsiTel Papanes. 3aKOH JIEKTPOMATHUTHON UHAYKIIHH.
IIpaBuio Jlenna

OnektporeHeparop. CrocoObl MOTyUeHUS dTEKTPUIECKONR
SHEPrUH. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUU

[ToaroToBka K KOHTPOJIBHOHN paboTe MO TeMe "DIEeKTPHUECKUe
Y MarHUTHBIE SIBICHUS"

KonTponbHast pabota o Teme "DIeKTpruuecKre U MarHUTHBIC



siBiieHus"”

66 AHanu3 KOHTpOJIbHOM paboThl. Pemenue 3amau ['TMMA
67 Pemenue 3anau 'MA. VITOroBblil KOHTPOJIb.
68 AHaM3 UTOrOBOTO KOHTPOJIS.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



9 KJIACC

Ne i/

10

11
12
13
14

Tema ypoka

Tb B kabuHeTe. Mexanuueckoe JIBIWKeHHE. MarepuaibHas
TOYKa

Cucrema orcuera. OTHOCUTEIIFHOCTh MEXAHNYECKOTO
JOBUXXCHUA

PaBHOMepHOC HpHMOHHHeﬁHOC JABUKCHUC

HepaBuomepHoe npsamonuneitnoe apmwkenune. Cpeanss u
MT'HOBEHHAsi CKOPOCTh

[IpssMonuHENHOE PaBHOYCKOPEHHOE JIBUKEHHE. Y CKOpEHUE

CKopocTh IPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI.

I'padux ckopocTu

Jlabopartopnast pabota "OrnpenenieHne yCKOpeHHs Tea npu
PaBHOYCKOPEHHOM JBHKEHUU IO HAKJIOHHOW TIOCKOCTH".
HNHcTpykTax o oxpaHe Tpyaa.

CBoOoanoe magenue teir. OneiTe! [ amunes

PaBHOMCpHOC JABHKXCHUC I10 OKPYIKHOCTH. HCpI/IOI[ Hn 9aCToTa

obOpamenus. JInHeitHas U yrioBas ckopocTu. BxogHoi
KOHTPOJIb.

AHanmu3 BXOIHOTO KOHTpOoJIs. LleHTpocTpemuTensHoe
YCKOpEHHe

IIepBbiit 3akoH HbroToHa. Bexktop cuiib
Bropoii 3akon Herotona. PaBHoelicTBy01Ias cumna
Tpetnii 3akon HetoTona. Cymneprio3uiiust Cui

Pemenue 3amau Ha IMPUMCHCHUEC 3aKOHOB HrroTona

KoanuyecTBO 4acos

Bcero

e e i

Jara usy4yenus
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Cuna ynpyroctu. 3akoH ['yka
Pemenue 3amgau no reme «Cumna ynpyroctm»

JlaGopatopHnas pabota «OnpeneneHne 5KeCTKOCTH MPYKUHBD.
NHcTpykTax 1o oxpane Tpyna.

Cuna tpeHus
Pemenue 3anau no teme «Cuiia TpeHUsD»

Jlaboparopnas pabota «Onpenenenne kodhduiueHTa TpeHus
CKOJIb)KEHUs. IHCTPYKTaX MO OXpaHe Tpy/a.

Pemienue 3amaud no reme "3akonsl HetoToHa. Cuita yrpyrocTtu.
Cwuna tpenus"

CI/IJIa TSIXKCCTH U 3aKOH BCGMI/IpHOI‘O TATOTCHUA. yCKOpeHI/Ie
CBOOOIHOTO AACHUSA

Ypok-koHpepeHnus "IBIUKeHNE Tell BOKPYT TPaBUTAIIHOHHOTO
uentpa (Conneunas cucrema). ["anaktukn"

Pemenue 3agau no reme "Cuia TSKECTH U 3aKOH BCEMUPHOTO
TSATOTEHUS "

IlepBas kocMHuueckas ckopocTs. HeBecoMocTh 1 neperpy3ku

PaBHOBecue MarepuanbHOIl Touku. AGCOIIOTHO TBEPAOE TEINO.
PaBHOBecue TBEPAOIO Tela C 3aKPEILUIEHHON OCBIO BpallCHUS

MowmeHnT cuinsl. L{eHnTp TsxecTn
Pemenue 3anau no teme "MomeHT cuiibl. LleHTp TsxxecT"

[TonroroBka Kk KOHTPOJILHOU padoTe 1o Teme "MexaHuueckoe
nBmxenne. Bzaumonerictsue ten"

KonrpombHas padora o Teme "MexaHUUecKoe JBIKEHHE.
Bsaumopeiictsue ten"

AHanu3 KOHTpOJIbHOU paboThl. IMmyinibe Tena. Mmynbe cuitbl.
3aKOH COXpaHEHMsI UMITyJIbca. YTIPYTO€ U HEyIpyTroe
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B3aUMOJICVICTBHE
Pemenue 3agau no reme «3aK0H COXpaHEHUS UMITYJIbCa»

Ypok-koHpepenmnus «PeakTuBHOE ABIKEHUE B IPUPOJIC U
TEXHUKE»

Mexanunueckasi paboTa U MOIIHOCTb
PaGota cuibl TsKECTH, CUITBI YIPYTOCTH U CUJIbI TPEHUS

Jlaboparopnas pabota «Onpenenenue padbOThl CHIIBI TPEHUS
NP PABHOMEPHOM JIBHYKCHHHU TeJIa 10 TOPU3OHTATIBHOM
MOBepXHOCTW». MHCTPYKTax MO OXpaHe Tpy/a.

CBs3b 5Hepruu u pabotsl. [loTeHnanbHas sHeprus
Kunernueckas sneprus. Teopema 0 KWHETUYECKOM SHEPIUU
3aKOH COXpaHECHMsI DJHEPTUU B MEXAHUKE

Jlaboparopnas padota «/3yueHne 3aKOHa COXPAHCHUS
sHeprum». MHCTpyKTax 1o OXpaHe Tpyaa.

KonebarenbHoe IBMKEHUE U €TI0 XapaKTePUCTUKU
3aryxatomue kojiebanus. Beinyk1eHHbIE KOJIeOaHMs.
Pe3onanc

MareMaTHueckuil ¥ py>KUHHBIA MAsITHUKA
VYpok-ucciaenoBanne «3aBUCUMOCTD MepHoa KonebaHui ot
KECTKOCTHU NPYKUHBI U MACCHI IPy3a»

[IpeBparieHre sHEpPrun Npyu MEXaHUYECKUX KOJIEOaHUIX
JlaGopatopHnas pabota «OnpeneneHne 4acTOThl U MepHOAa
KoJIeOaHUI TIPYKUHHOTO MasATHUK». IHCTPyKTaX O OXpaHe
Tpyza.

JlaGopatopHnas pabora «IIpoBepka HE3aBUCUMOCTH NEpUOJIa
KoJiIeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MaccChl Ipy3a».
HNHcTpykTax 1o oxpane Tpyna.
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Mexaunueckue BOJIHBL. CBOWCTBAa MEXaHUYECKHUX BOJIH.
[IponoJsibHBIE U OTIEPEYHBIE BOJIHBI

Ypok-koHpepeHnius "MexaHn4ecKrue BOJTHBI B TBEPIOM TelIe.
Ceiicmuueckue BOIHbI"

3ByK. PacnipoctpaHeHue u oTpakeHHe 3ByKa

Ypoxk-uccnenoanue "HabmoieHue 3aBUCUMOCTH BBICOTHI
3BYKa OT 4YacTOThI"

['poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKUI PE30HAHC
Ypok-koHpeperuus "YapTpasByk 1 HHPPa3BYK B IPUPOAE U
TEeXHUKE"

[ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe ""3aKOHbI
COXpaHeHHus. MexaHn4ecKue KoIeOaHus U BOJHBI"

Kontponbnast pabota mo teme "3aKoHbI COXpaHEHUS.
Mexaanueckue KojieOasnust U BOJIHBL"

AHann3 KOHTPOJIbHOHN pa0dOoThl. DIEKTPOMAarHUTHOE TOJIE.
3JICKTpOMaI‘HI/ITHI>IC BOJIHBI

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koHpepenmus «Illkana 31eKTpOMarHuTHBIX BOJH.
Hcnonb3oBaHue 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3M)
Ypoxk-uccienopanue «M3ydueHre CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO MOOWIJIBHOTO TellehoHay

Pemrenue 3aia4 Ha onpeereHNe 4YacTOThl U IJTUHBI
3JIEKTPOMArHUTHOMN BOJIHBI

DneKTpoMarHuTHas mpupoja ceera. CKopocTh CBeTa.
BonHoBEI€ cBoliCTBa cBETa

Hcrounuku ceera. [IpsMonHetHOE paclIpOCTpPaHEHUE CBETA.
3armenus ConHua u JIyHsl
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3aKoH OTpa)keHUs cBeTa. 3epkaia. Pemenue 3axay Ha
IIPUMEHEHHE 3aKOHA OTPAKEHUS CBETA

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKOH IMPECIOMIICHUA CBETA

[TonHOE BHYTpEeHHEE OTpakeHHe cBera. Vcmnonb3oBanue
IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA B OIITUUCCKUX CBETOBOAAX

Jlaboparopnas pabota «lccnenoBaHue 3aBUCMIMOCTH YTJia
MPEJIOMJICHHUSI CBETOBOTO JIy4a OT YIJIa MaJCHHsI Ha TPaHUIIE
«BO3JIyX-CTEKIIO»». MHCTPyKTax 1Mo OXpaHe Tpyaa.

Ypok-koHpepeHuus «cnoap30BaHue NOIHOTO BHYTPEHHETO
OTPa’KE€HHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b)»

Jlun3el. OnTHYEcKas CHiIa JIMH3BI

[TocTpoenne n300pa>keHMii B TMH3aX

Jlabopartopnast pabora «Onpezaenenne POKyCHOTO pacCTOSTHUS
Y ONTHYECKOW CUIIBI COOMpArOIIeH THH3b. THCTPYKTax 1O
OXpaHe TpyJa.

Ypok-koHpepeHus «OnTuiaeckre TMH30BbIC TPHUOOPEHI»
['na3 xak ontuyeckas cucrema. 3peHue
Ypok-kordepenuus «/ledexts 3penus. Kak coxpanurts
3peHHE)

Paznoxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
CrnoxeHune crieKTpalbHBIX 1IBETOB. Jlucnepeus cBera

Jlaboparopnas padota «OTmBITH IO Pa3I0KEHUIO OEIOT0 CBeTa
B CIIEKTp ¥ BOCTIPHATHIO [IBETA MPEAMETOB TPH UX
HaOJII0IEHNH Yepes3 [BETOBbIE (QMIBTPB). MHCTPYKTax 1O
OXpaHe TpyJa.

Ypoxk-npaktukym "BoiHOBBIE CBOWCTBA CBETA: AUCIIEPCHS,
unTepdepenus u qudppaxmus'

Omsiter Pesepdopaa u muianerapHast MOJeNIb aToMa
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IToctynatel bopa. Moaens aroma bopa

Hcnyckanue u norionieHue cBera aroMoM. KBaHTHI.
JIuHeityaTbie CIEKTPhI

Ypok-npaktukym "HaGmroieHne CieKTpoB UCITyCKaHUS"
PannoakTuBHOCTE U €€ BUBI

Ctpoenue atoMHOTrO sjpa. HykinonHas Moaens
PannoaktuBHbie npeBpanieHus. M3oromnsl

Pemenue 3anau no teme: "PagnoakTuBHble npeBpaiieHus”

Ilepuon nonypacnana

VYpok-koHpepeHuus "PaguoakTuBHbIE U3TYUYEHUs B IPUPOJIE,

MEJHIINHE, TEXHUKE"

SnepHble peakiuu. 3aKOHbI COXpaHEHUS 3aps10BOTO U
MacCOBOI'0 YHCEl

OHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
Pemenne 3amad no reme "fnepHeie peaknun'

Peakuuu cunTesa u nenenus siep. VIcTouHukH sHEprun
CounHua u 3B€31

Ypok-koubepennus "SnepHas sHepreTrka. JlericTBus
PallMOAaKTUBHBIX M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
"DJIEKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
KBanrtoBsie siBneHus"

KonrposnbHas pabora no Teme "DIeKTpOMarHUTHOE IOJIE.
DneKkTpoMarHuTHeIe BoJHbI. KBaHTOBEIE siBIeHUS"
AHanmn3 KOHTPOJIbHOH paboTsl. [ToBTOpEeHME, 06001IeHNE.
Jlaboparopubie paboThI 10 Kypcy "B3anmopeiicTBue Ten"

[ToBTOpeHue, 006001IeHNE. Penienne pacyeTHbIX U

Ll e i i



KaueCTBEHHBIX 3aJ1a4 1o TeMe ""TeruioBbie mpoiecch”

[ToBTOpenue, 0600IIeHNE. Penenue pacueTHbIX U

96 " o 1
KadecTBeHHBIX 3a1a4 1o Teme "KIIJ] TermnoBbIxX aBUraTenei

97 [ToBTOpeHue, 06001meHne. Pemmenne pacyeTHbIX U 1
KauecTBeHHbIX 3a1a4 1o teme "KIIJ] anekrpoyctaHoBOK"

08 [ToBTOpenue, o6ob6meHue. JlabopatopHsie paboThI IO Kypcy 1
"CBeroBbIe siBJICHUS"

99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu Mo Teme 1
"3aKOHBI COXpaHEHHS B MEXaHUKE"

100 [ToBTrOopenue, o600mmenue. Pabora ¢ TekcTamMu 1o TeMe 1
"Konebanus u BoiHBI"

101 IToBTrOopenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme 1
"CBeroBbl€ siBJICHUSA"

102 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamMu 1Mo TeMe 1

"KBanToBas u siaepHas ¢puzuka

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

» ®usuka, 8 kinacce/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODAY; Axuinoneproe obiectBo «M3aaTenbcTBoO
«IIpocsewienue»

» ®Gusuka, 9 knacc/ Iepeimkun .M., I'yrauk E.M., UBanos A.H., [leTpoBa
M.A., AkmonepHoe odmectBo «M3narensctBo «IIpocBenienue»

» Gusuka: 7-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppimkun U.M.,

NBanoB A.U., AkimmonepHoe oo1iectBo «M3marensbctBo «lIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/
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