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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOy4YaroUuXcsi W OpraHu3alfio U3y4YeHUS
bu3uKN Ha AEATETHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Yy4YEeHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUsI MPEIMETHOrO COJAECpPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, NMPEIOCTaBIseT Haubosee sICHbIe
00Opa3Ilpl MPUMEHEHHSI HAYYHOTO METOJa MO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHbIC
JI0Ka3aTeNNbCTBA JUIsl TOTyYeHHsI BHIBOJIOB.

[lenmn wusyueHnus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Konmenmuum mnpemnogaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPXKIEHHOW peIICHHEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOydYalolmuXcs K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3HMKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  TPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS M BBITOIHATE OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEld (PU3HMUECKOTO COAEepKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUY;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha uzydenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaromnmxcs, CIHUCKa AKCICPUMEHTAIBHBIX 3a/JaHHM, MpeIaraéMblX B paMKax

OCHOBHOTI'O F'OCYAapCTBEHHOI'0 3K3aMeHa M0 (pU3UKE.
COJAEP)KAHUE ObYYEHUA

7 KJIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY KAIOIIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMUUUHBL. M3MmepeHue Qunueckux BelWyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHOHAy4HBIM METOJ TO3HAHUA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHl U MpoleIypa MPSIMbIX WU3MEPEHUM aHAJIOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIBHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa U
JaTyuKa TeMIIEpaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
mycKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOoyHOBCKOTO JABUKECHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBHUKCHHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO NUHAMOMETpPA. SIBJICHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHre u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJACHCTBUIO TEI.
6. CnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexaenenue MIOTHOCTH TBEPAOTO TeEA.



4. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKEHHS (IedopMarium)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBL.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI M YBEJIMYEHUS NaBieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepenaua naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT riayOunbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTh AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nercTBrsi aTMOCPEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIioBME TUIaBaHUs Tell: IJIaBaHUE WM MTOTPY>KEHHE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B KHUJKOCTH, OT MacChl Teja.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUIKOCTD
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

o Uk w NP
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Pa3nen 5. PaGora u MOIIHOCTB. DHeprus.

Mexanunueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KITJI npocteix Mexanu3MoB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass »Heprusi. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauyuu.

1. IlpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenve paboThl CUIIbI TPEHUS P PABHOMEPHOM JIBUYKEHUH TeJa 10

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUUECKOH TEOPUU  CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKECHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUe U CKaTHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIIonepeaaya u coBepiieHre padboTel. Buasl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBA. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenune u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L ® N o

HaoGmronenre 6poyHOBCKOTO ABUIKCHHUS.

Hab6mronenune nuddysun.

Halnronenue siBeHni cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOmronenue TenioBoro pacuimpeHus Ter.

W3MeHeHne naBieHUs ra3a Mpd U3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Termonepenayn.

OxnaxeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHMs BHYTPEHHEH OJHEpPruu Tella B Ppe3ysibTaTe
Terionepeaayy U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJIMHAPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yAeabHON TEIIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. Bi3aumonelicTBue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe mnoJsie. Hanpsoxk€HHOCTh 3iieKTpudeckoro mnoiis. IIpuHnum
CYNEPIIO3ULIUU IEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TIOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBOe,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPHUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cumia  TOka.  ONEKTPUYECKOE  HAIPsKEHHE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
JUIs yyacTka nend. IlocnenosarenbHoe U apauiesIbHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DOneKkTpudecKre enu U MOTPEeOUTENH IEKTPUUECKO 3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

IlocTosiHHBIE MarHUTHL. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE TOJIE IIEKTPUUIECKOTO TOKa. [IpuMeneHne 3JIeKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHME  DIEKTPOJABUIATelIel B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DIIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HUHAYKIHS.

3aKOH COXPAaHEHUS JIEKTPUUECKHUX 3apsI0B.
[TpOoBOIHUKH M TUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToOYHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS AIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BblIii pa3ps.

12. I3MepeHne CUIIbl TOKA aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

W3mepeHne 2IeKTpUIeCKOro HAINPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NIOJIOCOB MarHNTa.
MonenupoBaHuEe MarHUTHBIX I1OJIEM OCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA.

HccenenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHTyKIIHH.

Omnerter apanest.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETTH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbl TOKA.

N3mepeHue u peryJnpoBaHue HaNPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTHE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPH MapaJlJIeIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO 4epe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3y4eHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX 00bEIMHEHUN
Y Pa3JICJICHNH.

16. MccnenoBanre I€MCTBUS SJIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJEHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATETIS.

20. 3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
UCCIICOBAHUE W3MEHEHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIIHOHHOTO

TOKA.
9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMoJiMHEWHOe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon Herotona.
[IpyHIMN Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHMUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. [lepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusl. MOMEHT cuiibl. L{eHTp TsixecTn.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
MMIyJibca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHInanbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEprus CKaTou NpykuHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIUU.

Jemoncmpayuu.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBH>KCHUSI.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

Hab6mrogenne MmexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBHUCHUMOCTh YCKOPEHUS Te€Ja OT MACChI T€Ja M JEUCTBYIOIIEW HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEI.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUMU.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITYJIbCA PU HEYTIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WU JABUKEHUS
[IapyKa Mo HaKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PaBHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHONM CKOPOCTH IYTHU OTHOCSTCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kKodhGUIHEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBIKEHUH TeJa T10
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexannuyeckue KoJied0aHusi M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTya. MaremMaTuyeckuil U NpyKUHHbIA MasATHHKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaenHeole — koneOanus.  Pe3oHanc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. ['pomMKoCTh 3ByKa W BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BIHYKAECHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenuie npo10ibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOTHl U IEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJeKTpOMarHuTHele  BoiHbL.  CBolicTBa
ANEeKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICIOIp30BaHUE TIOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyuedt B muH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
Y TeJieckorna. a3 kak onrtudeckas cucremMa. biim3opyKocTs 1 JaabHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop ydeil B coOuparonieit JIMH3e.

Xox nyder B paCCEUBAIONIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopens rinasa.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.
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12. [Tony4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUS CBETOBOTO Jiyda OT YIJia
aJICHHUS.

2. M3ydeHne xapaKTEPUCTHK U300paKECHUS MPEAMETA B TUIOCKOM 3epKaie.



3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
NaJeHUS Ha TPAHULIE «BO3yX—CTEKIIOM.

4. llonmyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OMBITBI TIO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€eHHS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(pa, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HyxionHas Mopenbs aromHoro sapa. Msoronel. PannoakTtuBHBIE
npespaiueHus. [lepuoa nomypacnaga aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0OBOTO M MACCOBOIO YHCEIL.
DHeprus CBsA3U aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a u
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

AnepHas »Hepreruka. J[eMCTBUS pagMOAKTUBHBIX H3JIyYEHUM Ha >KHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUs U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uzmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JJIsl MOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JIsi 00YydYaroIuXcCs, BHIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH HAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAyYHBIX METOAOB HMCCIICIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3NYECKUe
ABJICHUSI, NPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTeEP JAHHOTO pa3eia pean3yeTcs 3a
CYET TOT0, UTO O0YUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAyYHO OOBACHSTH
dbu3nuecKkue BICHUS B OKPYIKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHUS (PU3UUYECKUX SIBJICHUN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI Ham0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPTUH.
INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe n3ydyeHus: GuU3MKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuatomerocsi 0yayT cOopMUpOBaHbl CIEAYIOLIUE JIUUYHOCTHBIE Pe3yJIbTaThl B

YacTH:

e 1) MaTpMoOTHM4ECKOro BOCIIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
bu3nuecKol HayKu;

e — IIEHHOCTHOE OTHOLIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e —TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 00CYX ACHUHN OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e — OCO3HaHUE BAXHOCTU MOPAIBHO-ITHUECKUX MPHUHIMIIOB B ACSATEIBHOCTU
YYEHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3NYECKON HayKu: €€ rapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUS:



— OCO3HAaHUE IEHHOCTH (U3NYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4YHOU JIO0O3HATEIHHOCTH, WHTEpPECa K HCCIEI0BATEIHLCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4uns:

— OCO3HaHHE IIEHHOCTH O0€e30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNIpaBUJl OE30MAaCHOrO IOBEACHUS Ha
TPaHCIOPTE, HA JOpOrax, C SJIEKTPUUECKUM U TEIUIOBBIM OOOpPYJAOBaHUEM B
JOMAlTHUX YCIIOBHUSIX;

— chOpMUPOBAHHOCTb HaBbIKa pehIEKCUU, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
1 TAKOTO K€ IpaBa y APyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTH€ B pEHICHUWU MPaKTHYECKUX 3a/ady (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alliM, TOpoJia, Kpas) TEXHOJOTUYECKON U
COIMAJILHOM HAPABJICHHOCTH, TPEOYIOIIUX B TOM YHUCJI€ U PU3HMUECKUX 3HAHUM;
— UHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMd Ha TMPUMEHEHHE (DU3MYECKUX 3HAHUU JJIA PEIIeHHs 3a1ad B
00JIaCTU OKpY’KAIOIIeH Cpenpbl, TJIAaHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPYKAIOIIEN CPEBI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM U MyTel ux
pelieHus;

8) aganTanum K M3MEHSIOMIUMCH YCJIOBHSM COLMAJIBLHOW M NPHPOTHOI
cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUU TPU BBIMOJHEHUM UCCIEIOBAHUM U
MPOEKTOB (PU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JaCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AaUMOCBSI3U TIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DHU3HUECKUX 3HAHUM;



e — OILIGHKAa CBOMX JIEUCTBUH C Yy4€TOM BIMSHUS Ha OKPYXAIOUIYIO Cperdy,

BO3MOKHBIX T'JTOOQTBHBIX HOCJ'I@I[CTBI/Iﬁ .

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOSHM IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC JICUCTBHUS,  PETYJISTHBHBIC
yHHUBEpCaIbHbIC yUeOHbBIC TCHCTBU.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBnle Jjornueckue a1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(ssBNIEHU );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHUH (PH3NICCKUX
SIBJICHUI Y TIPOIIECCOB, JI€TIATh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEJINYNH;

CaMOCTOSATEILHO BRIOUPATH CITOCO0 peleHrs yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKUX BAapMAHTOB pEIICHHs, BBIOOp HaumOolee
MOAXO/SIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bU3MYEeCKUl IKCIIEPUMEHT, HEOOJBIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBAaTh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMaIHIo,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIH IKCIICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS W BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PaGora c nundopmanueii:



IMPUMEHSTH Pa3IMYHbIC METObI, HHCTPYMEHTHI M 3alPOCHI ITPH TIOUCKE U
orbope WHGOPMAIIMU WM JIAHHBIX C y4ETOM MNPEIIOKCHHON ydeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3MUPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHBIX BUJOB U POPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BHIOMpaTh ONTHMAJIbHYIO (OpMy TNpeacTaBIICHUS
uHPOpMAIlMM W WLIIOCTPHPOBATh peIIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, JruarpaMMaMK, HHOW Tpa@uKor M UX KOMOMHAIIUSIMHU.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiCTBUA:

B XoJie 0OCYyXIeHUsl y4eOHOro marepuana, pe3yjabTaToB J1ab0paTOPHBIX
paboT ¥ IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHS;

COTIOCTABJISATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
nauanora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIH;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATh PE3YJbTaThl BEIIOJHEHHOTO (PM3NYECKOTO OIbITa
(3KCIIepUMEeHTa, UCCIIeI0BaHUs, IPOCKTA);

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIICCTBA KOMAHHOW U MHIUBHIYaJIbHON
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBPHOCTH, OPTAaHU30BBIBAThH JICHCTBHUSI
mo e€ JOCTIKCHHUIO: paclpeNeNiaTh POJH, OOCYXJIaTh MNpPOLECcChl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAY€CTBEHHOTO Pe3yJbTara Io
CBOEMY HAITPaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,

OIICHUBATh KAa4eCTBO CBOCTO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOLIUX
JUIS pelieHns (U3NIecKux 3HaHUl;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYAJbHOE, NPHUHATHE PELICHWS B TPYIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellleHUs GU3NUECKON 3aauu WIn
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEJaraéMble BAPUAHThI pELICHUM;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJCKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath IiaH €€ U3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEHOCTHKEHUS) PEe3ybTaToB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHHWS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYalluid, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JPYTOro YEJIOBEKA B XOJ€E CIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU perieHUH HU3NIECKUX 3a]1a4 UK
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOTO.

HPEAMETHBIE PE3YJIbTATbBI

K xoHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJB30BaTh  MOHATHS:  (U3MUECKHME M XUMHYECKHUE  SIBJICHMUS,
HaAOJII0JIEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIacCTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (audQy3us, TENI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEILUIEHHON OCBHIO
BpaIleHUs, epeava JaBleHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBpAIlEHUsS MEXaHHUYeCKON
HHEPryMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYy’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B TMPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
npupoae, ACUCTBUE CHUJIbI TPEHUS B TPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



OTKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
duznyeckre BeMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs], yTh,
CKOPOCTB, CPEIIHssI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSLKECTH, BEC TENA,
CHJi1a TPEHMUSI, 1aBiieHue (TBEPOro Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
Cljia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TOJE3HOTO JACHCTBHS MEXaHW3MOB, KHHETHUYECKas H
NOTEHIMAIbHASL SHEPIHsi), 0NpH ONUCAHUU MPABHIBHO TPAKTOBATH
(u3HYECKUI CMBICI UCTIONBb3YEMbIX BETUUHH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUjia CJIOKEHUs CWII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBecHs pbluara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXAHUYECKOU
DHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluld IPAKTUKOOPUEHTHUPOBAHHOIO XapakrTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHSI 3314 3alKChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIbI M TMPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3ysbTaT, HaXOJIUTh OLIMOKM B XOJE ONbITA, JAENaTh BBIBOIBI MO €ro
pe3yJbTaram;

IMPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUW WU
(bu3nYecKuXx CBOMCTB TeN: (hOPMYIUPOBATH TPOBEPSAEMbIE IPEATIOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYyI0BaHUS, 3alIUChIBATh X0
OmbITa U (HOPMYJIUPOBATH BHIBObI;

BBIIIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSHHUSA, BPEMEHH, MAaCChl Tela,
o0BbéMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U



upOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPAMBIX H3MEpPEHUM (3aBUCUMOCTU ITyTH
PaBHOMEPHO JABUKYILETOCS TeJIa OT BpEMEHU JIBHXKEHUS TeJa, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIIBI
YOPYTOCTH OT YJUIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHMSI TEJ, YCJIOBHMI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHMM  Y4E€OHOTO MCCIEIOBaHUs, COOUpaThb YCTAaHOBKY H
BBITNIOJIHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX Ta0NUIl W TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIE HU3MEpEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBICHNE
BO3/(yXa, BbITAJIKUBAIOUIasi cUja, JCHCTBYOIas Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOd(pPHUIMEHT TMONe3HOro JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIOKEHHOW WHCTPYKLIUU: TPH BBHIMOIHEHUN
U3MEpPEHU coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKK, YCTPOWCTBO BOOIPOBOAA, TUIAPABIMYSCKUN TMpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN M HEOOXOAMMBIC (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  NpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHust 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpejie;



OCYIIECTBJIATL OTOOpP WCTOYHMKOB uH(popmanmun B HWHTEpHETE B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCSA
3HAHUM UM TyTEM CPaBHEHUS PA3JIMYHBIX HWCTOYHUKOB BBIICIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS TNPOTHUBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOIL;

WCIIOJIB30BaTh MPU BBIMOJHEHUU YUYEOHBIX 3aJaHU HAYYHO-TOMYJISPHYIO
JIUTEPATYPY HPU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UHTepHer, Bianetb NpUEMAMH KOHCIIEKTUPOBAaHUSA TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOIM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(MOpManuu (HU3NYECKOro COoAep>KaHus, B TOM
yuce my0oJnyHO AesaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTax MPOECKTOB WU
y4eOHBIX HCCIEAOBAHHM, TPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUYECHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3HUKH, CONMPOBOXAATh BBICTYILJICHUE
MPE3CHTAIUEN;

MpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN pacrpeneisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xonIy 00ydeHus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIIJIOBOE JIBHKECHHUE
aTOMOB U MOJICKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTALUTMYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUIATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKHU, TOCTOSHHBINA 3JICKTPUYECKUN TOK, MArHUTHOE TIOJIE;
paznuyarh SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJIEHCAIUsl, IUIABJIEHUE, KpUCTauIn3auus (OTBEpAEBaHUE), KHUIICHHE,
Terjonepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHS, W3JIYyUYEHHUE),
AJIEKTPU3ALMA TEJ, B3AaUMOJECHUCTBHUE 3aPSA0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMarHuTHAsE UHIYKITUS)
[0 OIMCAHUI0 HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOITNX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpYJ)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:



MOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B TMpupoae, usiydyeHue CoiHua, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, ApeiQ MoI0CcoB, pOJIb MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, NPHU 3TOM MEPEBOJAUTH MPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIC CBOMCTBa (MPHU3HAKU) (PUINUECKUX
SIBJICHUU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA T€NI U (PU3NUECKHUE SIBICHUS, UCIIOIb3YS
(¢u3nyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJeNbHAsg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIUIoTa
IUIaBJICHUS, YJeJbHas TeIUIoTa NapooOpa3OBaHMs, YJEabHas TEIIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAaIIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHMKA,
yAEJIbHOE CONPOTUBJICHUE BEIIECTBA, PA0OTa U MOLIHOCTH SJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTMUMUH, 0003HAYEHUS U €AUHUILIBI (PU3NUECKUX BEITUYMH,
HaXoAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (U3UYECKYIO BEIMUYUHY C
JIPYTUMHU BEIUYMHAMH, CTPOUTH TpaUKd H3YUYEHHBIX 3aBUCHUMOCTEHN
(bU3UYECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUHU
CTpPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! HEPTHH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIllMChIBATh €M0 MaTEMATHUYECKOE BBIPAXKECHUE;
OOBSICHATh (PU3NYECKUE MPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYEeCKUx
1aroB ¢ Omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PUBMUECKUX SIBICHUIA,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMble M €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU TaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh MPH MOMOIIU
Gu3MYECKUX METO/OB, MCIONb3YysI OMHCAHHE HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE  MPEAIIOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPSJIKA
MIPOBEJCHUSI UCCIIEI0OBaHUs, J€1aTh BBIBOIBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
du3nyeCKUX CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOTIONIaroIei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAaAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI U B3aUMOJICHCTBUE
DIEKTPUYECKUX 3apsAI0B, B3aWMOJCHCTBUE IIOCTOSSHHBIX MAarHWUTOB,
BU3yaJIM3allsl MArHATHBIX IIOJIEHM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOI'O IOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS, COOUPATh YCTAHOBKY U3 MPENJI0KEHHOTO
000pyI0BaHUs, ONMKUCHIBATH XO/1 ONbITA U (DOPMYJIUPOBATH BHIBOIbI;
BBITIOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSDKEHUSA C MCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIOIEPEYHOTO
CEYECHUS U yAEIBHOIO COIIPOTUBIICHUS BEILECTBA IIPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpSHKEHHWsT HAa NIPOBOJIHHKE,
WCCIIEOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUd (PU3NYECKUX BeIUUMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabotra H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON UHCTPYKLUUH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

COOJTIOIaTh TIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YKCIIE: CUCTEMA



OTOIUIEHUS] JOMOB, TUTPOMETP, ApOBasi TYpOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW BSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN W HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e pACIO3HABATh NPOCTHIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPUTEIBHBIC
pUOOPHI IO CXEMaM M CXEMATHUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
ITOCJIEA0BATENBHBIM U MAaPAJUICIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIETEN;

e IPHUBOIUTH MNpUMEPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HM Il oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOICHUS] HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOILIEH CpeJIe;

e OCYHIECTBJIAITh MOMCK HUHpoOpMamuu (U3NYECKOTO COJACpKAaHUS B
WHTepHeTe, Ha OCHOBE HMEKIOIIMXCA 3HAHMM M NIYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISATH HHPOPMALIHIO, KOTOPAs! ABJISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BaTh MPHU BBIMNOJIHEHUH YYEOHBIX 3a/laHUi HAayYHO-TIOMYJIPHYIO
JAUTEepaTypy (HPU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu IHTEepHeT, BianeTb NpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE IMUCHMEHHBIE M KPATKUE YCTHBIE COOOLIEHUS,
o0o06mas wuHOOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJepKaHusl, B TOM YKCJIe MyOJIUYHO MPEACTABIATh PE3yJIbTaThl IPOSKTHON
WJIM MCCIIEI0BATENBCKOM AESTEILHOCTH, IPA ’TOM I'PAaMOTHO HCIIOJIb30BaTh
W3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUICHUE MIPE3EHTALUCH;

e TpPU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIECAOBaHUM (PUIUUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpyMNe B COOTBETCTBUHU C
ITOCTABJICHHBIMM 3aJa4aMH, CJICIUThH 3a BBIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSl YMEHUIA:



UCIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHasl TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, mjactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KU, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, TITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaldbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIONIEeHU, alib(a, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAS SHEPTETUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABM)KEHHE (3aTyXarolue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTpPaKCHHE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXECHUE U TPEOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jI0KeHUE OEJI0ro cBeTa B
CIIEKTp U CJOXXEHUE CIEKTPaJIbHBIX I[BETOB, JIUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SBJICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKHUE SIBJICHUS] B TPUPOJE, OMOJIOTHYECKOE AEHCTBHUE BUIUMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBEHHBIN
PagOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUN Ha
OpraHuW3M 4YeJIOBEKAa), MPU STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BeNMYMHBI (CpelHSsi M MIHOBEHHAas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHHE, TepeMEIleHHEe, MyTh, YIJoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTOCTHU, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHHUs, BEC Tejla, HMIYJbC Tella, WMIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIHUsl CXKATOU



MPY>KUHBI, KHHETUYECKAst JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETa, 3aKOHBI COXPaHEHHsI 3apSA0BOTO U MacCOBOTO UHCEN
P SIIEPHBIX PEaKIUAX, MPU ATOM J1aBaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA M 3aMUChIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaIluii MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C ONopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUIA,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTth pacu€THBIC 3a/1a4u (OMUPAOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHUI),
UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHE BETMUMHBI: Ha
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBIISATD
HEJIOCTAIOIINE U M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOJUTH pacy€Thl U  OIIEHUBATH
PEATUCTUYHOCTH TIOTYYEHHOTO 3HAYEHUS (PU3NIECKON BEITNINHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEANOJIOKEHNEe, OIICHUBATh MPABWIBHOCTh TOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOICHUH U OTBITOB;

MPOBOJUTH OMBITBI IO HAOMIOMCHUIO (PU3NYSCKUX SABICHUH WA
bu3nYecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HwioTOHA, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoa KoieOaHWi MPYKUHHOTO
MasTHHKa OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHCHUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCpOCTPAHCHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JMH3E, HAOJIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyYCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa



000pyIOBaHUs, OMUCHIBATH X0/l OTIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BEIBOJIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHBl ((POKycHOE paccTosHue
cobuparomieli JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTb ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HavyalbHOW CKOpPOCTH, NEpHOAa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKEeHHUsl CBETa OT yrIila MaJCHUs W yria MpeIoMJICHHs OT yIJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTHU
bu3nUecKuX BETUYMH B BUAEC TaONUIl U TpaQUKOB, JeJaTh BBIBOJIBI 1O
pe3ynbTaTaM MCCIeI0BaAHNUS;

MPOBOJIUTH KOCBEHHBIC HW3MEPECHHS (U3MYECCKUX BEIWYUH (CPEIHSSI
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUsl, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, YaCTOTa W TMEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
cuiga coOuparoniell JMH3bI, PAJAMOAKTUBHBIM (POH): TMJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHATH
U3MEpPEHUs, CIeysl MPEIJIO)KEHHONW WHCTPYKIIMHU, BBIYHUCIATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3NYECKUX MOJCIIEeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JINH3a, TUTAaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sIZIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA WX Omucanus (B TOM YHUCIE:
CIIUIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIBb3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUHW MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOIOTHUECKUX MPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI IS
HOCTPOCHUS N300pakeHUi B IIIOCKOM 3epKajie U COOHMparoIiei JINH3e;
OPUBOAUTH  HpHUMEpbl  (HAXOAUTh HMHPOpPMALMIO O  I[pPHUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYKAIOIel cpere;

OCYWIECTBIIATh TOUCK HMHPOpPMaLUU (PHUIUYECKOTO COACPKAaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEeNICeHUs] JOCTOBEPHOCTH TMOJYYSHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
myOJIMYHO TPECTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar Hu3ydyaeMoro pasjena (pU3MKM U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTale ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MHUpPa
bubnuoreka [{OK
11 o - 2
VISHIEA * Haylka 0 TpHpoie https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHHCCICHE BEMITHHAL https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/ O3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 1
CTpoetine peliiecTsa https://m.edsoo.ru/7f416194
59 JIBU>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 A 2
FRETGTHELS COCTORHIE BCHIEEIRa https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Paszpnen 3. /IBukeHue u B3aumMoieiicTBue e
b K
3.1 MexaHn4eckoe JBUKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194




bu6nmmoreka [IOK

3.2 Hepruts, Macea, IoTHOCTS 4 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
33 Cuna. Buet cnn 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 Jlarerite XuAKocTA > https://m.eds00.ru/7f416194
bubnuoreka [{OK
43 ATMocheproe faaeHne 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pasneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
bu6nmorexa LIOK
>1 Paora 1 MoMEHOCTE 3 1 https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2 IT 1
> POCTEIE MEXQHHIMET > https://m.eds00.ru/7f416194
but6mmorekxa [IOK
. M 4 1
>3 exatreEcKat SHepri https://m.eds00.ru/7f416194
Hroro mo pazneny 12
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
11 i 7
CTpocHHe 1 CBOHCTEA BeLIeCTB https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paspea 2. DuekTpu4ecKkne M MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYeCcKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
22 H " | 2 l 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 M 6 1 15
ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
SMEKTPOMATHHTHAS HHYKIIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KVIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznea 1. Mexannueckue siBJeHUS
11 MexaHn4decKkoe IBUKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 B 20 1 3
SAUMONCHCTBIE TC https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
1.3 3 10 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yecKHe K0JI€0aHUA U BOJHEI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAHMACCIHUE KOJCOARIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXQHUHICCKHC BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMAariuTHBIC BOJITHBL

Hroro no pazneny

6

bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/741a4a6
Uroro no pazueny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmoreka [IOK
51 HcnyckaHue u MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmmuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara nugposeie

Tema ypoka Konrpouabusie IIpakTHueckue
n/n Bceero H3yuyeHusi oOpa3oBaTesbHbIE

padoThI padoThbI pecypenI

®dusnka — HayKa O IPUPOJE.
SIBneHus npupobl

2 Ddusnueckue gBeHUI 1

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPATypbl IPU TOMOIIU
KUJKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATyphI"

MeTo/1bI HAy9HOTO TIO3HAHMSI.
bu6nmorexa LIOK

5 O 7 1
MMCAHKE PUIHICCKUX ABICHHH ¢ https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJIETIEN

Ypok-uccnenosanue "IIposepka
TMIOTE3bI: 1aJbHOCTh IT0JIETA

6 HIapuKa, MymeHHOTo 1 1
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
OoJtbIrie BhICOTa MmycKa"

Crpoenue BemiectBa. ONbITHI, Eus 10K
HOIHoTEKA

7 1
JIOKA3BIBAIOIIMC JIMCKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUE BCUICCTBA




bu6nmmoreka [IOK

8 JBIiKCHHE HACTHIL BeIeCTBa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIOICHUIO TETUIOBOTO
pacuIupeHus Ta30By
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHH# Bobl. O00OIICHHE 110 bubnuorexa [JOK
paszzneny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIECTBA»
MexaHn4ecKkoe ABHKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bu6mmoreka IIOK
13 CropocTs. EHHHLEL ciopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHu 1BUKEHUS bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmnoreka HOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
[InotHOCTH BemiecTBa. Pacuer
16 Macchl 1 00beMa TeJIa Mo ero bubmmorexa [IOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenue WIOTHOCTH TBEPAOTO
Tema
18 Pemenue 3anay o teme but6mmoreka [IOK

"[TnoTHOCTH BemecTna"

https://m.edsoo.ru/ff0al23c




Cuina xak XapaKTCPUCTHKA

19 B3auMoaencTBus Tei. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «M3yuenue

20 3aBUCUMOCTH PACTSIKCHHS
(meopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHOMN CUIIBD»

21 SIBnenne tarorenua. Cuia TSHKECTH
CBs13b M@Ky CHIJIOW TSKECTH U

22 Maccoi tena. Bec tena. Pemenne bubmorexa LHOK

L ' . https://m.edsoo.ru/ff0a1778
3amad 1mo reMe "Cuia TsKecTH
Cuna TsDKeCTH Ha IPYTHX IUIaHeTax.
23 dusnyeckue XapakKTepUCTUKH bubnnorexa [IOK
P P https://m.edsoo.ru/ff0a1502
[UIAHET
bu6nmorexa LIOK
24 H3mepenune cui. JlnuHaMOMeT
p A p https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec tena. HeBecomocTn
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHII,
26 HaIIPaBJICHHBIX 10 OXHON IPSIMOI bubnmorexa [TOK
P . 8 P ’ https://m.edso0o.ru/ff0ala70
PaBHOElICTBYIOIIIAS CHIT

97 Pemenne 3amau mo reme
"PaBHonelicTBytoMmas cui”

28 Cuna tpenus u e€ Buanl. TpeHue B bubnuotexa [JOK
IPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHas pabota «3yueHue

Paroprasp y bubmuorexa [IOK

29 3aBHCUMOCTH CHJIBI TPEHHSI

CKOJIBXXCHHA OT CUJIBI JaBJICHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa CONPUKACAFOLIIUXCS
ITOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

30 PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3anau o remam: «Bec

31 tenay, «I'padpudeckoe n3odbpaxenue Bu6muoteka [JOK
crny, « CHIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYOIIASA CHID)

KonTtponpsHast pabora o Temam:
«MexaHndecKkoe IBIKEHIEY,

32 «Macca, INIOTHOCTEY, «Bec Temay,
«"padudaeckoe n300pakeHUE CUID»,
«Cunbn»

33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnmnorexa [JOK
YBEIIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JIaBJIEHMS ra3a OoT 00bEMa, bubnuorexa [TOK

https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenava naBiaeHUs TBEPABIMU
35 Tenr;len, )KIf[I,I[KOCTHMI/I )54 f“)j?,aMI/I. bubnmorexa OK
https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBlieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmmorexa TTOK
https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Pemenne 3agau mo teme «/laBnenue bubmuoreka [{OK
B )KMIKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 Coo0maromumecst Cocyabl bubnnorexa [IOK

https://m.edsoo.ru/ff0a2970




bu6nmmoreka [IOK

39 r i
FAIpABIIMHCCIHN pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiaeBoin
JKUJIKOCTHBIN HacocC
41 ATMocdepa 3emiu 1 IPUIHUHBI €€ bubmmoreka [JOK
CyIIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK
42
JIaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune atmocdepHOTro bubnuoreka [IOK
nasienust. Oneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubmmnoreka HOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo teme "
ATtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO0 brbmmorexa [IOK
24 ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «OmnpeneneHre BhITAIKABAIOIIECH but6mmoreka [IOK
CHUJIbI, ICCTBYIOLIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
but6mmoreka [IOK
49 «MccnenoBanre 3aBUCUMOCTH Beca

TCJIa B BOAC OT 00BéMa

https://m.edsoo.ru/ff0a3514




50

51

52

53

HOpr}I(eHHOﬁ B X KMJKOCTb 4aCTHU
TCIIa»

II;maBanue ten

JlaGopaTopHnas pabota
"KoncTpyupoBaHue apeoMeTpa Wiu
KOHCTPYHUPOBAHUE JIOJKHU U
OIIpenieNIeHue €€
rpy30001bEMHOCTH"

Pemenne 3amad mo Temam:
«llnaBanue cynos.
Bosnyxomnasanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEU U ra30B»

KonrponbHas pabora no reme

((I[aBJ'IeHI/Ie TBECPABIX TCJI,
JKUJIKOCTEN U Ta30BY

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a3a96

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

54

55

56

57

Mexanuueckast pabota

MomHocTts. EaquHuiier MoniHocT

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI Npu
noaAbEME T10 JIeCTHUIIE"
IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecue cun Ha peruare

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3f82

bubnmorexa LIOK
https://m.edsoo.ru/ff0a3f82

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue yCcioBUH
paBHOBECHS pbluara

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e




59

60

61

Pentenue 3amau mo teMe «Y CIOBUSI
paBHOBECHSI pbIyara

Koaddumuent nonesHoro nercTBus
MexaHusma. Jlaboparopnas pabora
«M3mepenue KII/] HakinoHHOM
IIOCKOCTH

Pemenune 3amau no reme "PaborTa,
MomHocTh, KITJT"

0.5

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

Mexannyeckas SHEpIusl.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

3aKOH COXpaHEHUsS] MEXaHUYECKOM
SHEPTUu

YPpOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAILHOE OIPEIEIICHHE
W3MEHEHHUs] KHHETUYECKON 1
NOTEHLNATIbHON PHEPTUH ITPH
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHS»

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

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

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHndeckoe
IBHKeHHuE"

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

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B"

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




PesepBHbIii ypok. PaGora ¢
68 TekcTaMH 110 TeMe "Pabora.
MomnHoctb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Kontpoabubie IIpakTHnueckue bp
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmotreka [JOK
TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
3 ra3zo00pa3HOro COCTOSTHUN 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BElIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHUYECKOU TEeOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
TEla https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KalWJUISIPHOCTb. 1 bubmmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHNe U CKATHE 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIIOBOTO JIBFKCHUS 1

YACTHIL




9 Baytpennss sueprusi. CriocoObl bubnmnoreka HOK
WU3MECHEHUS BHYTPEHHEN JHEPrUu https://m.edsoo.ru/ff0a5c60

bub6nmmoreka [IOK

10 Buet Temnonepesan https://m.edso0.ru/ff0a6412
VYpok-koudepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BEIIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubnuorexa [JOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 TemooOMeH 1 TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabota

14 "HccnenoBaHue IBIEHUS bu6nmorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BObI"

PacyeT xonmyecTBa TEMIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJTAXKICHIH
JlaGopaTtopHas pabota

16 "OHpI;,Z[CJII;HI/IC I})/,HCHBHOﬁ bubnnorexa [JOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieabHast bu6muoreka [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBCPJACBAHUC

18 KPUCTAIUIMYCCKHUX TeJl. Y IeJIbHAs bubmmorexa [IOK
p ihde https://m.edsoo.ru/ff0a71d2
TEIUIOTA ILJIABJICHUS
JlaGopaTopHnas pabota
19 "OnpeneneHue yaeaIbHON TEIUIOTHI Bubmaorexa ITOK
P y” https://m.edsoo.ru/ff0a72fe
IIJIABJICHUS JIbJ1a
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bbu6moteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
mapoo0Opa3oBaHus U KOHICHCAIUH.
21 3aFB)HCH§OCTB TEMIIEPATyPhI bubmotexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JIaBIICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas
29 pabora "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIBHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
23 Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3JTyXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs
KII] TenmoBoro aBuratens.
25 TemnoBble IBUTATEIN U 3aIIATA bubmmorexa TIOK
" https://m.edsoo.ru/ff0a7c7c
OKpYXKaroIlei cpebl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TersoBbie ABICHHUS.

bub6nmoreka IIOK

21 W3meneHne arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonrponbHas pabora no reme
28 "TeruioBble siBeHUs. MI3Menenue bubmmorexa LIOK
. | https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHUH BEIECTBA
29 Onextpuzanus ten. J[Ba poaa
JEKTPUUECKUX 3apsi/I0B
Ypok-uccnenoBanue
30 "DnexTpu3anus TeJ1 HHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopericTBue 3apsoKEHHBIX TEL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
39 HanpskeHHOCTD J1EKTPUYECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TOJIEH
Hocurenu 3neKTpudeckux 3apsoB.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
34 [TpoBOTHUKY U AUDIIEKTPUKHU. 3aKOH but6mmoreka [IOK
COXPaHEHUs NEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIOBUS €T
but6mmoreka [IOK
36 cyuiectBoBaHusl. MicTouHuku

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 eHCTBUSI DNIEKTPUUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AIIEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U IUDJICKTPUKH"

39 DJIEKTPUUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKAIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopaTopHas pabora

41 "U3mepeHue u peryJupoBaHUE CHITbI 0.5 bubmmorexa [JOK

. P PeryIp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpPsIKEHHE.

42 Bonsrmerp. JIaboparopHas padota 05 bubnnorexa [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBiIeHHE MTPOBOJHHKA.
43 VY nenpHOE COMPOTUBICHUE bubnmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEII[ECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COINPOTHUBJICHUS TPOBOJHUKA OT €T0 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBIL, TJIOMIAIH TTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTH CHJIBI TOKa OT
but6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma ais

y4dacTKa [emnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJTbI

46 TOKa, UYIIETO Yepe3 Pe3ucTop, OT bubmorexa LOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
48 IIpaBUJjIa CIIOKEHUS HAIIPSKEHUN bubmmoreka [JOK
MIpY MOCTIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast pabota "I[IpoBepka
49 IpaBuJja AJis CUJIbl TOKA IIPU bubmmoreka [JOK
MapajuIeIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa I Pa3IMgHOTO bubmorexa LOK
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOIHUKOB
PaGora u MmomHOCTH
o1 ANEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHas pabota
52 "Onpl;lenEHHe I17))2160T1)1 ¥ MOIITHOCTH bubmmorexa [IOK
| https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNeKTpUYecKue ey u
53 HOTPEOUTEH FIMEKTPUUECKON bubmuoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsi/bl.

bubnmmoreka [IOK

o4 3apspKeHHbIE Tela U UX
P . . https://m.edsoo.ru/ff0abd2c
B3anmoeiicTus. [1ocTOSHHBII
ANEKTPUUECKUN TOK"
KonTponbhas pabota no teme
"DJIeKTpUUECKHUE 3apsbl.
bubnuoreka [{OK
95 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3anMoeiicTBus. [TocTOSHHBII
ANEKTPUIECKUH TOK"
56 [TocTostHHBIE MATHUTHI, UX
B3aWMO/ICHICTBUE
57 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bu6mmoteka IIOK
58 3eMIIH ¥ €ro 3HaYeHHEe IS KAZHU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruutHoe nose
59 ANEKTPUUECKOTO TOKa MarHutHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
MOJI€ KaTYIIKH C TOKOM
[IpumeHeHne HMeKTPOMArHuTOB B
50 texHuke. JJabopatopHas padora 05 bubmuoreka [JOK
"N3yueHne neicTBHASI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MPOBOJHUK C TOKOM"
DNEKTPOBUTATENH TTOCTOSIHHOTO
Toka. Mcrnonbs3oBanue
o bubmuoreka [{OK
61 AIIEKTPOIBUTATENCH B TEXHUUECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢c




62

"KonctpyupoBaHue U u3y4eHue
paboTHI AIEKTpoABUTaTENS "

OnbiTel Papajes. 3aKoH

AJICKTPOMArHUTHOW WHTyKIIUH.
[IpaBuio Jlenua

63

Onexrporerepatop. CriocoObt
MMOJIy4YCHUA BHGKTpI/ILIeCKOIT
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TeMe "DIIeKTpUUECKUE U
MAarduTHbIE SIBJIeHUS"

65

66

67

68

KonTposabHas padbora no teme
"DJIeKTpUUECKUE U MAarHUTHBIE
SBJICHUS"

PeseprHrlit ypok. Pabora ¢
TekcTamu 110 TeMme "TernoBelie
saBieHus"

PezepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "TlocToSHHBIN
AIIEKTPUYECKUI TOK"

PesepsHslit ypok. Pabora ¢
TEKCTaMHU 110 TeMe "MarHuTHeIe
SIBJICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ff0accbe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
I[NPOT'PAMME

68

145




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue i[:;:eﬂl/lﬂ :)Ig;l;l;zf;:fenbnme
padoThbI padoThI pecypenI

1 MexaHnn4eckoe JBHKEHUE. 1
MarepuanbHas TO4YKa

9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHHYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuorexa [JOK
IBHKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHne. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABHKEHUS. 1
I'padux ckopocTH
JlaGopaTtopHnas pabota

7 "OnpeneneHne yCKOpeHus Tea npu 1 1 bubmuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBo0Ooguoe magenne teir. OIbIT 1
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

okpyxHocTu. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 LleHTpOoCTpEeMUTETTLHOE YCKOPEHUE
1 [Iepssiii 3axkoH HeroTona. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnnoreka [HOK
PaBHoxelicTByOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4y Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsogr(li/fanecaz
16 Pemenne 3agau no reme «Cuna
YIPYTOCTHY
Jlal
17| O weermooms Eatmaorora LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Chua Tpenus https://m.edsogru/fanf738
19 Pemenue 3agad mo reme «Cuia bu6mmorexa [IOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota
20 "OHpI;)IeJIEHI/Ie ioa(b(bmmema bubmmorexa [JOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3amau mo treme "3aKOHEI BuGmiorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 ¥YckopeHnue cBOOOIHOTO bubamorexa LIOK
. HUE CB HOT
TATOTCHIA. Y CKOp A https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koHhepenius "J[BrmkeHue Tei
23 BOKPYT I'PaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"
Pemenue 3anau no teme "Cuna
24 A COMHPHOTO bu6mmoreka [IOK
U ¥ 32KOH B
TARECT . p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK

25
HeBecomocTth u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpAOrO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBIO BPAILICHUS

27 MowmenT cuinsl. LleHTp TsKecTn

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 0 I[e e "Mexa epc oe BI/Il:))KeHI/Ie Bubmiorexa LIOK
0 TeM XaHHYECK .

. s https://m.edsoo.ru/ff0b0408
Bzaumoneticteue ten"
KonTpomnpHas pabota mo Teme
30 "M I;.HI/I‘-ICCK(I))C BIDKEHUE BuGmiorexa LIOK
ex .
N A https://m.edsoo.ru/ffOb06ec
Bzaumoneticteue ten"
HNmnynsc Tena. UMImyasc CUIbL.
31 3aKOH COXpaHEHUsl UMITyJIbCa. bubmuotexa [JOK

VYipyroe u Heynpyroe
B3aMMO/JICHICTBUE

https://m.edsoo.ru/ff0b07fa




Penrenue 3amad mo reMe "3aKkoH

bu6mmoreka [IOK

32 COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexanudeckas paboTa 1 MOIITHOCTb httos://m.edsoo.ru/ffob0ag4
35 PabGota critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota
36 «Onpenenenue paboThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»
37 CBs13b SHEpruu U paboThI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPAHEHHUS YHEPTHN https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBH)KEHHE U €TI0 bu6mmorexa [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 Briayx)aeHHBIE KOJTEOaHUSI. bubmmorexa LOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTU4ecKuil U NPy KUHHBIN

MassTHUKHU




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
MIPY>KUHBI U MAcChl Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

JlaboparopHas paboTa
«OripeiesieHre 4acTOThI M IEPHO/Ia
KOJICOAHHI TPYKMHHOTO MasTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, HOABEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbl. CBOWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa’KE€HUE 3BYKa

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

51

VYpoxk-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YnbpTpa3Byk u
UH(}Pa3BYK B IPUPOJE U TeXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

o4 110 TeMe "3aKOHbI COXPAHEHHUS.
https://m.edsoo.ru/ff0b25f0
Mexannueckre KoieOaHusi ¥ BOJTHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpPAHCHHUS.
Mexannyeckue KoedaHusi 1 BOJIHbI"
56 DIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Ypok-uccnenosanue "Mzydenue
. bubnuotexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C _ I
HOMOIIIBIO MOGHITHHOTO Tetedora" https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JUTUHBI
3JIEKTPOMAarHUTHOW BOJIHBI
DneKTpOMarHuTHast MpUpPoO/ia CBETA.
bubnmnoreka [JOK
61 CkopocTb cBeTa. BoitHOBBIC 1
s https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe Bu6 LIOK
nonroTexa
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS
c 11 https://m.edsoo.ru/ff0b3658
onHIa u JIyHsl
3aKOH OTpaXEHMs CBETa. 3epKaJa. BuG 10K
nonuoTexa
63 Pemenue 3anau Ha IpuMEHEHNE

3aKOHa OTpaAXCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3aKoH

bu6mmoreka [IOK

o4 IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKeHUE
65 cBera. Mcnonb30BaHue MOJIHOTO bubnmoreka [JOK
BHYTPEHHETO OTPAXKEHUSI B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
66 MPEIOMIICHUS] CBETOBOT'O JIy4a OT
yTIJia maJieHus: Ha TpaHuie "BO3ayX-
crekyio""
Ypok-koHpepeHuus
"Ucnonp30BaHue NOJHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuia JIMH3bI https://m.edsoo.ru/FOb3f2c
. bubmuorexa [JOK
69 [TocTpoeHue n300paxeHuii B THH3aX httos://m.edsoo.ru/fobAdda
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubnuoreka [IOK
pacCTOSIHUSA U ONITHYECKOMN CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubmuotexa [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'na3 xak onTuyeckas cucrema. bu6mmoreka [IOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koudepennus "JlepexTor

3 3penus. Kak coxpanurts 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmnebiTel HetoToHa. Croxxenue bubnmoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMbITHI 11O
pa3I0kKEHUIO OENIOro CBeTa B CIEKTP

75 Y BOCIIPUSTHIO I[BETA MPEAMETOB IIPH bubmmorexa LOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJIO/ICHUHU Yepe3 [[BETOBbIC
buabTpH"
VYpok-npaktukyM "BosaHoBbIE

76 CBOMCTBA CBETA: TUCIICPCHSI,
uHTepdepeHys u audpaxus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIEJIL aToOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moaens aroma
bopa
Hcnyckanue u NMOrJonieHue cBeTa

79 aTOI\ZOM. KBaHTHI. HHEleﬁanLIe bubmmorexa [OK

https://m.edsoo.ru/ff0c144c
CIIEKTPbI

80 VYpoxk-npaktukym "Habmronenue bubmuotexa [JOK
CIIEKTPOB UCITyCKaHHS" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmorexa HOK

https://m.edso00.ru/ff0c1672

82 Ctpoenune aToOMHOTO sipa. bubnmoreka [JOK

Hyknonnast Mogens

https://m.edsoo.ru/ff0c18ac




83 PanroakTuBHBIE TPEBpaALICHUS. bubnnoreka [HOK
H3otomnbl https://m.edsoo.ru/ffOclal4

84 Pemienue 3amad no teme: bubmuorexa [JOK
"PagmoakTuBHBIE TTpEBpalcHUs " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacnana
VYpok-koH(pepeHuus

86 "I})azmoaxgmrl){m: U3ITy4YeHUs B Bubmaorexa ITOK

| https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUITMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 COX[I))aHeHI/II)H 3apsI0BOTO U bubmorexa LHOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pewenue 3agau no reme "AnepHeie
peakiuu"

90 Peakuuu cunrtesa u neneHus saep. bubnuoteka [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
paZOaKTUBHBIX U3NTyUYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBKa K KOHTPOIBHOM paboTe

92 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBeble siBneHus"

93 KonTponbhas pabota no teme

"DJIeKTPOMarHUTHOE TIOJIE.




DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanTtosBeie siBienns"

[ToBTOpEHME, 000OIICHHE.

bubmuorexa [JOK

94 JIab e pab
| a OpaTOijH pa OTT o xypey https://m.edsoo.ru/ff0c245a
BsaumMoneiicTBue Tein
[ToBTopenue, 0600mmenue. Pemenne
95 aCUETHBIX M KaUECTBEHHBIX 3a1a4 bubmorexa OK
P | . https://m.edsoo.ru/ff0c2572
110 TeMe "TerIoBbIe MPOoIeCcChl
[ToBTopenue, 0600menue. Pemenne
96 pacyYETHBIX U KAYECTBEHHBIX 33]1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTopenue, 0600menue. Pemenne
97 aCUETHBIX M KaUECTBEHHBIX 3a1au bubmorexa HOK
P 8 ' https://m.edsoo.ru/ff0c2b30
no teme "KIIJl sanekrpoycranoBok"
[ToBTOpeHue, 06ob1IIeHNE.
98 JIaGopaTopHbIe pabOTEI IO KYPC bubmorexa HOK
., paTop p " yPey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
IToBTOpenue, o6o6meHue. Pabora ¢
99 TeKCTallz\)/II/I 10 TEME {gaKOHH bubmorexa HOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHHUKE
[ToBTOpenwue, 0600meHue. Pabora ¢
100 Tekctamu 1o teMe "Konebanusa u bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, 0600meHue. Pabora ¢
" bubnmnoreka [JOK
101 TexcTamu 110 Teme "CBeTOBEIE

aBieHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTamu 110 Teme "KBanrosasg u
saaepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

dusunka, 7,8,9 Kn. YuebHUK ana ob6weobpasoBaTebHbIX yupexaeHui. MNepblwKuH A. B.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://lbz.ru/metodist/authors/physics/4/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/
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