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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (u3MKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISIETCS CUCTEMOOOPa3yIOIIUM /711 €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBISIET Hauboliee SCHBIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JAaHHbIE M  MHCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit denepanuu, peanu3yomux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHUS MaTepuH U PyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBouTCs 238 "acoB: B 7 kiacce — 85 wacoB (2,5 yaca B HEJEN0), B
8 xmacce — 85 wacoB (2,5 gaca B Heaeno), B 9 kitacce — 102 vaca (3 gaca B HeZeio).

[Ipennaraemepiii B mporpaMmmMe no (Qpu3MKe MnepedyeHb JadbopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PUHYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanueckux BelUyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mMepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIe, JJEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®usuyeckue MpUOOPHI U MPOLEAypa MPSAMBIX U3MEPEHU aHAJIIOTOBBIM M
U (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO pUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MalbIX TeEl.
5. M3MepeHue TemIieparypbl NP MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JlaTYUKA TEMIIEPaTypHI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH MOJIETA
IapuKa, MyMmEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIle, YeM OO0JbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOCHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzammoneicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE ra30B, KUJIKOCTEH U TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOAOM DpsoB  (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JIBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM ABWXKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHHUS.

SBnenne uHepUUM. 3aKOH HMHEPLUUHU. B3aummopaeiicTBHE TeNl Kak NpPUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHMs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuii. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBUKEHUS TeNa.
N3Mepenne CKOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HaOGmronenue siBfieHust HTHEPIIUH.

CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TElL.
. CioxeHune CHl, HallpaBJICHHBIX 11O OJJTHOW MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHHSI (IIApPUKa B YKUIKOCTH,
MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Ompenenenre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuKa TIo
HAKJIOHHOMU IJTIOCKOCTH.

1
2
3
4. HabmroneHnue n3MeHeHUs] CKOPOCTH TIPH B3aUMOJICHCTBUH TETI.
5
6



OnpeneneHne MIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKECHHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObEma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJKOCTH OT TiyOuHBL. ['mapocrarnuyeckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3aymHOW o6osouku 3emiu. Onbit Toppuuemnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMa MOTPYKEHHON YacTu Tena

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YciioBUE IUTaBaHUs TeJl: IIJIaBaHUE WM IOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbITbl, JAEMOHCTPUPYIOILIHME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH TeJIa U OT IJIOTHOCTU KUAKOCTH.

o Uk W N
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5. KoHcTpyupoBaHune apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEIIECIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IppmeHenne npaBusia paBHOBeCHs pbldyara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpeznenenne padbOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeEJIa IO

TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakIOHHOI TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKECHUU MOJIEKYJISPHO-KUHETUYECKON TEOPHUH.
CmaunBaHuE U KaOWJUISIPHBIE IBJIEHUA. TEeNI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
yactull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KomnuectBo Temnorel. YaenbHasd TEIJIOEMKOCTH BEILIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.



OHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPAHHUS.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJIeHUs Ta3a NpH W3MCHEHWH 00hEMa M HArpeBaHUM WU
OXJTXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mopenan TemIOBbIX ABUTaTEIICH.

Jlabopamopusie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEéMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEePaTyphl.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS] TEIJIOOOMEHA TPH CMEIIMBAHWH XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JIbJIA.



Pa3znen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSIHUSI MEKY TEJIaMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckas nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpuyecKre 1enu U NOTPeOUTENN dIEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosne. MarautHoe mone 3eMJIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OnbIT
Opcrena. MarHuTHOE MoJe ANEKTPUYECKOTO TOKA. [[puMeHenne anekTpoMarHuToB
B TEXHHUKE. J[eiICTBME MATHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. DJIEKTPOABUIATEIb
IIOCTOSIHHOIO ~ TOKa. Vcrmosip30BaHME  3JEKTPOJABUIaTeledl B TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekTpoMarHuTHOM MHAYKIMH. [IpaBumno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpayuu.

DJeKTpU3aus Tell.

JIBa pojia JIEKTPUUECKHX 3apsJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKYM OCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B JKUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U AW DN e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne CUiTbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHUE MarHUTHBIX MOJIEH NOCTOSHHBIX MATHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMArHUT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DNEKTPOABUTATEIb OCTOSHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

OmnbiTer apanest.

3aBUCUMOCTb HAIIPaBJICHUS WHIYKIHOHHOTO TOKa OT YCIOBUH €ro
BO3HHKHOBEHUSI.

OneKTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHWIO JJIEKTPU3AIMUA TeN HWHAYKIMEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanue neWCTBUS 3JIEKTPUUYECKOTO TOJII Ha MPOBOJHUKU U
TUDIIEKTPHUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
W3mepeHue u peryiupoBaHHie CUJIbl TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COIMPOTHBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AAW TOMEPEYHOTO
CEUEHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUH TPH TOCIEI0BATEIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia Ui CUIBI TOKa MPH MapajuIeTbHOM COCIMHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YePE3 PE3UCTOP.
OmnpeneneHrne MOIIHOCTH AJICKTPUYECKOTO TOKA, BBIACTSAEMOW Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JamIodKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenne KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. 3yueHne MarHuTHOTO TOJIs TOCTOSTHHBIX MAarHUTOB MPU UX 00beTMHEHNN
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
MCCIIEIOBAHUE H3MEHEHUM 3HAYEHWs W HaNPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KVIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUS. PaBHOMEpHOE NPAMOJIMHEUHOE
nBrkeHne. HepaBHoMepHOe npsMoianHeEnHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoJiMHEWHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. Ilepuon u yactora oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIBKEHHUS], CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeTr Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusl. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbCe cuiibl. 3aKOH COXPAHEHHMS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOLIHOCTb. PaboTa Cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbpHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHsS] MEXaHWYECKOU
SHEPIUH.

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

Habnrogenne MexaHM4eCcKOro JBUKEHUS TENa OTHOCUTEIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (QU3UKU.

3aBHUCUMOCTh YCKOPEHHUS Te€jla OT MACChl Tejla U JACUCTBYIOIIEW HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCa P HEYTIPYTOM B3aUMOJACHUCTBHM.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela NpPU PABHOYCKOPEHHOM JIBMOKEHHH I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBMKEHHH Oe3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre kod3huIUEeHTa TPEHHUS CKOTBKECHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.



9. Ompenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBIKEHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenne 4acTOTHl U IEPHO/Ia KOJIEOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT MacchI Tpy3a.

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

6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUSI.

Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BosHbL.  CBONCTBa
aneKTpoMarHuTHbeIX BOJH. Illkama snekTpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoja csera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3ze. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biin3opykocTs 1 JanbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOrO Jiydya OT yrJjia
naJICHuUs.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.



3. HccnenoBanue 3aBUCUMOCTH YIUIa MPEJIOMIIEHHS] CBETOBOIO JIy4a OT YIJIa
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300paKEHHM C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI coOMparoiei
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnbiTel Pe3depdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanne u NMoromenrne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas Moaens aromHoro szapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [leproa nomaypacnaga aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. ecrounuku sneprun CosHIa U 3BE3 .

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTMBHOTO (PoHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOIINI MOTYJIb TIPEIHA3HAYEH AJISi CUCTeMaTH3allH
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3Y4YEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKe MJis O00ydJaroImuxcs, BBIOPABIINX ATOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH AAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METANpeAMETHBIX  IUIAHUPYEMBIX  pe3ybTaTOB  00yueHus, GOpMHUpPYETCS
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3MdecKue
ABJICHUSI, TPUMEHSS IIOJy4YEHHBbIE 3HAHHWs, pelmaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOT0, UTO OOYUAIOIINECS BBITOIHSIOT 3a/laHUs], B KOTOPBIX UM MpejiaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU TMIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3YyIbTATOB.

B pesynbraTe n3ydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoOTHM4ECKOro BOCIMTAHUA:

e - MPOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(duznyecKoil HayKu;

e - I[ICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e - FTOTOBHOCTbH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
bu3uKy;

e - OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOT0;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KAYECTB (PM3MYECKON HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



- OCO3HaHUE IIEHHOCTH (U3MYECKOM HAyKM Kak MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU JII0OO3HATEILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJIbLHOIO
0/1aromnoJry4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 IMOBEJACHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000PYTOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pediekcru, MPU3HAHUE CBOETO MTpaBa Ha OIIHOKY
U TAKOTO K€ MpaBa y IPyroro 4eI0BeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTUBHOE Yy4YacTHUE B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOM U
COIMAJILHOM HANPABICHHOCTH, TPEOYIOIIKUX B TOM YHUCJIC U PU3HUECKUX 3HAHUM;
- HHTEpEC K MPaKTUYECKOMY H3YyUYEeHHIO TIpodeccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

- OpUEHTalMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHWM IJis pelleHHs 3a7ad B
00JIaCTH OKpY’Kalolllel cpenpl, IUIAaHUPOBAHMUSI MOCTYIKOB W OLEHKH HUX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

- OCO3HaHHUE TJI00aJBbHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM W MyTed HuX
peuieHus;

8) ajanTanum K M3MEHAIOWIUMCH YCJIOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBUM TIPU BBHIMIOJHEHUU WCCICIOBAHUNA U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

- TIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NS TENbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YuCie (GOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

- OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

- TUTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETECHUH HOBBIX (PM3MUECKHUX 3HAHUN;
- CTpeMJICHUE aHATU3UPOBATh U BBISIBIISITH B3aMMOCBSI3H TIPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIB30BaHUEM (PU3NUECKUX 3HAHUIA;



e - OIIEHKA CBOMX JECHCTBMM C YYETOM BIMSHHMS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBOCHHS IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIE 1eHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIBbHBIC  Y4YCOHBIC  JICUCTBHUS,  PETYJISTHBHBIC
YHUBEPCAITbHBIC YIeOHbIC TCUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Ba3oBnle Jjornueckue a1eicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBNIEHU);

yCTaHaBIIMBATh CYIIECTBCHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS AJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICAICTBEHHBIE CBS3M TPHU HM3YyUYEHUU (PU3UIECKUX
SIBIICHUH U TIPOIIECCOB, JIeTIaTh BHIBOJBI C UCMOJIb30BAHNEM JICTyKTUBHBIX
VUHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHou pusndeckoit 3agaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pEIICHMs, BbIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnlie uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUTaHY OIBIT, HECIOXKHBIM
bu3MYeCKUl IKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HA TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:



IPUMEHSATH Pa3JUYHbIE METO/bl, HHCTPYMEHTBI U 3alPOCHI NIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMNIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM IIpEICTABICHMUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy mMpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IuarpaMMaMi, HTHOU IpauKoi 1 UX KOMOMHALUSMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Jie OOCYXIeHUsI y4eOHOro marepuana, pe3yiabTaToB J1aOOpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
0J1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
nuanora, OOHapyXUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

BBEIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIBITa
(3KCIIepuMeHTa, UCCIIeI0BaHuUs, IIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHIYaTbHON
paboThI pU PEIIEHUH KOHKPETHOU (pU3nYecKOo mpoOIeMbl;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHW30BBIBAThH JICHCTBHUSI
mo e€ JOCTIKCHHUIO: PpacHpeNeNiaTh pPOJd, O0O0CYXKIaTh NPOLECChl U
pPEe3yIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaY€CTBEHHOTO Pe3yjIbTara 110
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMHU YWICHAMH
KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIMSIX, TPEOYIOITUX
JUTSL petieHust (GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATUA  PEIICHHMA
(MHIMBUAYyATbHOE, TIPUHSITHE PEIICHHWS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PelieHUsT (PU3UUECKON 3a1aun W
TJIaHa HUCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYypPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIiaraéMbie BAPUAHTHI PEIICHUH;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYaIlMU U MpeAJiarath 1jiaH €€ U3MCHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MPHU peHIeHUH (HU3NIECKUX 3a]a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (U3MUecKMe M XUMHUYECKHUE  SIBJICHMS,
HaAOJIOJIEHUE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAEUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpaIleHus, nepeaava JaBjieHus TBEPABIMUA TEIaMH, )KUIKOCTSIMHU U Ta3aMH,
atMoc(epHOe [aBJeHHE, IJIaBaHUE TeJ, MPEBpAIlEHUS MEXaHHUYeCKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUYECKUX SIBICHUNH B
OKpY’)XalollleM MHupe, B TOM 4YHcie (U3HUECKHUE SIBICHUS B TMPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKHBOW M HEXKHBOMU
npupoje, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EPHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJaBaHUE pbIO, phluard B
TEJe YeJOBEeKa, MPU STOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



OTUCHIBATh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCTIOIB3YS
dusznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CpEIHssA CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TXKECTU, BEC Tela,
CUJia TPEHMUsI, 1aBiieHue (TBEPIOro Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TONE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas M
NOTEHIMAIbHASL SHEPIHsl), NpH ONUCAHUU MPABHIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONIB3YEMBIX BETUUNH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKYI0 BEIUMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapUKU
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUjIa CIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUIIO paBHOBeCHs pbluara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TE€JN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUEeCKON BEIUMYMHBI,

pacro3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO PpEUIUTh MpPU MOMOUIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ysbTaT, HaxOJIUTh OLUIMOKM B XOJE ONbITA, JAeNaTh BBIBOABI MO €ro
pe3yabpTaraM;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYecKuX CBOMCTB TeN: (hOPMYIUPOBATH TPOBEPSAEMbIE PEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, 3aMUCHIBATh X0/
OmbITa U (HOPMYIUPOBATH BHIBOBI;

BBINIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHMUSA, BPEMEHU, MACChl TeEIa,
o0béMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U



u(pOoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSA NPHOOPOB C YUYETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH U3MEPECHUH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IYTH
PaBHOMEPHO JABUKYIIETOCS TeJa OT BpEMEHU JIBH>KEHUS TEJa, CHIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YOPYrOCTU OT Y/UIMHEHUS MPYKUHBI, BBHITAIKUBAIONIEH CUIIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUSA, CcOOHUpaTh YCTAaHOBKY U
BBITNIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEJIOKEHHBIX Ta0Nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHMS,

NPOBOANTH KOCBEHHBIC H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BbITAJIKHUBAIOUIasl cUja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEeHT TMOone3HOro  JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIysl TPEIOKCHHOW WHCTPYKIMU: TPHU BBHITOIHECHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOU BEJIIMYUHBL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOAUMBbIC (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIEeH cpelie;



OCYIIECTBISATH OTOOp HCTOYHUKOB HH(popmanuu B VHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMALINIO, KOTOpasl SBISIETCS MPOTHUBOPEUYMBOW WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUN HAYYHO-TIOMYJSPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetn HMHTepHeT, BmageTb NpuUEMaMHM KOHCIEKTHUPOBAaHHMSA TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM
YHClie MyOJINYHO JIeJaTh KPaTKUEe COOOIICHHS O Pe3yIbTaTax MPOESKTOB WIIN
y4€OHBIX HCCIEIOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN
HNOHATUWHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHHUE
MPE3EHTALUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M HWCCIEIOBAHHA paclpeeNiaTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUN, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAUBATh
KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIHX.

K xonIy 00ydeHus B 8 kjacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBHYKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSTHUSI BEILIECTBA, KPUCTAULINYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUYCCKUIN 3apsil, FIECKTPUIECKOE MOJIe, MPOBOHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUIECKUN TOK, MArHUTHOE TI0JIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0mPOBOHOCTb, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBHUE 3apsJIOB, JIEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
MO0 OINHWCAHUI0 HMX XApPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (U3MUECKUX SBICHUN B
OKpY’)KalollleM MHpe, B TOM 4HcCie (U3UYECKHE SIBICHHS B MPUPOJE:



NOBEPXHOCTHOE HATSHKEHWE W KaNWUIAPHBIE SBIEHUS B HIPHUPOJE,
KpUCTaUIbl B TMpupoae, u3iydeHue CoiaHua, 3amMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend moIroCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOJUTHh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIOIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHAsg TEIUIOEMKOCTh BEIIECTBA, YAEJNbHas TEIUIOTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAaIIMHbl, OTHOCUTENBHAS BJIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsi, cCuila
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yZI€JIbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOLIHOCTH AJIEKTPUUECKOTO
TOKa), NpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEJINYMH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEIMYHUHY C
IPYTUMHU BEJIMYMHAMM, CTPOUTH TpaUKM H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1l yyacTKa 1enu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUxX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalv3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX I peUIeHHsl 3aJaud, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOUMbIe Al €€ pelleHus, MPOBOAUTH pPAacu€Thl U CpPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEMIUTh MPH I[TOMOIIH
(Gu3MYECKUX METO/OB, HCIONb3ysS OMHCAHME HCCIECIOBAHMS, BBIICISATH
IIPOBEPAEMOE NPEAINOJIOKEHNUE, OLEHUBATh MPABWIBHOCTh MOpPSJIKa
IIPOBEJCHUS MCCIIEA0BaHNUs, AEJIaTh BbIBOBL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpH M3JIYYEHUHU OT IBETa M3Iydarolleld (MOriIouaroniei)
HOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATYpPbl >KUJIKOCTH U
IUIOIAAM €€ TOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJIECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TOJIEW TIIOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZOBaHUs, ONMUCHIBATH X0/ ONBbITA U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaKHOCTH
BO3/lyXa, CHJIBl TOKA, HANpPSDKEHUS C HCIIOIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB M JaTUYMKOB (PU3UUYECKUX BEJIMUYHMH, CPAaBHUBATH PE3YyJbTaThl
U3MEpPEHUN ¢ y4€TOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEYEHMS U Y/IEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHUsT Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M MapajlIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, Je/aTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NUeCKux BeaU4MH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

co0JII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OIOPOM Ha UX OMHUCAHMsI (B TOM YHUCIIE: CUCTEMA



OTOIUICHHUS JOMOB, TUTPOMET, MapoBasi TypOrHa, aMIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW BSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPOIPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOIBUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e pACIO3HABATh NPOCTHIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPUTEIBHBIC
npUOOPHI MO CXEMaM M CXEeMAaTHUYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUraTellb BHYTPEHHETO CIrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENel ¢
ITOCJIEA0BATENBHBIM U MapAJUICIbHBIM COCTMHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LETNEN;

e TMPUBOAUTH NpUMEpPhl  (HAXOAUTh HHPOPMALMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOIIEH CpelIe;

e OCYHIIECTBIISAITh MOMCK HUHpOpMauu (U3NYECKOTO COJACpKAaHUS B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIKIO, KOTOPAs! ABJISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJBH30BaTh MPU BBHIMOIHEHUU yUYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetru UHrepHeTr, BiageTre NpU€MaMM KOHCIIEKTUPOBAHUS  TEKCTA,
npeodpazoBanusi THGOPMAIIUU U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE IMUCHMEHHbIE M KPATKHUE YCTHBIE COOOILEHUS,
0006mass wmHOOPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJIep>KaHMsl, B TOM YHCJIE MyOJIMYHO MPEACTABISTH PE3yIbTaThl TPOCKTHOU
WJIM MCCIIEI0BATENBCKOM AESTEIbHOCTH, IPU ’TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYIICHUE MIPE3EHTALUCH;

e TMpPHU BHINIOJHCHUH YYCOHBIX TPOEKTOB M WCCICIOBAHUN (DU3NIECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
ITOCTABJICHHBIMM 3aJ]a4aMH, CJICIUThH 3a BBIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHMBAaTh COOCTBEHHBIM BKJad B
JESATENBHOCTD TPYIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIONB30BaTh TMOHSTUSA: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO MBIDKCHUS, AehopmMarius
(ympyrasi, mjacThuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, YJICKTPOMATrHUTHBIC BOJHBI, TITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JadbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TOTJIOIIEeHU, allb(a, OeTa- U ramMMa-u3IydyeHus,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyxarouume u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXEHHUE U TPEIOMJICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B TPHUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJOTMYECKOE JACHCTBUE BUIUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaNOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYCHUNH Ha
OpraHu3M 4YeJIOBEKAa), MPH ATOM NEPEBOJAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOTB3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEpeMEICHHUE, MyTh, YIroBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CUIa TSXKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAJIbHAS SHEPIUsl CKATOU



MPY)KUHBI, KHHETUYECKas JHEPTHS, TTOJTHASI MEXaHUIECKast SHEPTHSI, TIEPUO]T
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaYEHUsI U €IUHUIIBI (U3MUYECKUX BEIUYHH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TpahUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIIMI CYNEPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKIUAX, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMYNUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3alUChIBATh KPATKOE yCIOBUE, BBISBIIATh
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOAUTH pacy€Thl U  OIIEHUBATH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUIUTh TMPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNWEe, OIICHUBATh TMPABWIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOJAUTH OMBITBI TIO HAOMIOACHWIO (HU3UYECKUX SBJICHWNA WIH
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoa KoeOaHW MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIBIX KOJICOaHUM, MPSIMOJIMHEHOE PACIIPOCTPAaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, U3YUCHHE CBOMCTB M300paKeHHs B
MJIOCKOM 3€pKajieé M CBOWCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JVH3e, HAOJIOJEHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENbHO CcOoOMpaTh YCTAHOBKY W3 H30bITOYHOro Habopa



000py/I0BaHUs, OMUCHIBATH XO/JI OTBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeAHee 3HAuYeHHWE U3MepsAeMOol BeIHYMHBI ((POKYCHOE pacCTOsSHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOpP crmoco0a U3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
MCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM [IBWKEHWH ©€3 HavajJbHOH CKOpPOCTH, IEpHoja
KoJe0aHUN MaTeMaTH4YeCKOro MAasiTHUKA OT JJUHBl HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpaduKoB, JeiaTh BBIBOJbI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, XECTKOCTb MPYXHUHBI, KOI()PUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHM4eckass paboTa M MOUIHOCTh, YacTOTa U MEpPUOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparoniell JIMH3bI, PAJAMOAKTUBHBIA (POH): TJIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIIIOJIHATD
U3MEpEHUs], CleAysl MPeNIOKEHHOW WHCTPYKLUHHU, BBIUMCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIyYEHHBIE PE3yNbTaThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJAOE TEIO0, TOUYEYHBIA HCTOUHUK
CBETa, JIy4, TOHKasl JINH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHsI, paKeTra,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BAaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOIOTHUECKUX MPOLIECCOB MPHU
pelieHuy  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI IS
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3€pKajie U coOuparoniei JuH3e;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MHGPOPMALMIO O  [pUMEPaXx)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATEIRHO (OPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJHEHWN Y4€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHU, CIIPABOYHBIE MAaTEPUaIbl, PECYpPCHI
cetu MuTepHer, BiIaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIEN0BATENbCKON
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUYEHHBIN
NOHSATUMHBIN amnmapar u3ydaemoro paszzena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 3 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 7
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1
CTpockue BetecTsa 3 https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Uroro no pazaeny 7
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
3.1 Mexannueckoe IBUKEHHUE 4 bubmorexa LHOK

https://m.edsoo0.ru/7f416194



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT > ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 16 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 25
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 5 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro mo paszneny 23
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE > 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris > 1 https://m.eds00.ru/7f416194
Hroro no paszneny 15
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 8 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 23 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 31
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 8 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 22 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 9 1 2
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 7
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 46
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85 4 15



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

2,3

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kak ¢u3uka u gpyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEEN

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OO0JIbIIEe, YeM
OoJibIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

8,9 OKa3bIBAIOIIHE JUCKPETHOE
a LIHC JUCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
10 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbITH IO
11 HAOJIIOIEHUIO TEIIOBOIO
pacIIUpEHHUS Ta30B)»
12 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MEX1y CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX bubnunoreka LIOK
13-14
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanndeckoe OBUKEHHUE.
15 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bubmmoteka IIOK
16 CkopocTthb. EZUHUIEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
17 Pacuer myTH U BpeMeHH ABMKEHUS bubnmorexa HOK
Y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
P . P bubnuotexa [JOK
18-19 B3aumMogeiicTBue Ten kak npuynHa

HU3MCHCHUA CKOPOCTU ABUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

20-21
1 00bEMa TeJa 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
22 «OrnpeneneHue MmI0OTHOCTH TBEPAOrO
TEIAN
23 Pemenne 3agau mo teme bubmuorexa [IOK
"ITnoTHOCTE BemecTna"” https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
24-25 B3auMoaencTeug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
26 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>kKUHBI OT
MPUIIOKEHHOMN CHITBD»
27 SIBnenue tarorenns. Cumia TIKECTH
CBsi3b MEX]y CUJION TSKECTU U
28-29 Maccoi Tena. Bec tema. Pemenne bubnmorexa [JOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TshKeCTH
Cuna TSDKeCTH Ha PYTHX TUTaHeTaX.
30 dusnueckue XxapakKTEPUCTUKHA bubnmorexa [IOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoteka IIOK
31 HUsmepenne cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
32 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxxeHne IByX CHJI, HalIpaBJIEHHBIX
. v . P bubnuotexa [JOK
33 10 OJTHOM IPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

34

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAS CHIT"

35

36

37

38

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

JlaGopaTtopHas paborta «3ydueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHUE
cry, «CUibly,
«PaBHOZEWCTBYIOILIAS CUID»

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

39

40

KonTponbHas padota no remam:
«MexaHn4ecKkoe JBHKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'padpmnueckoe n3odpakeHue CUI»,
«Cumb»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEIIUYEHUS JIaBICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0a20a6

41

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

42-43 TEeJaMU, )KUIKOCTSIMHU U Ta3aMH bubmorexa LHIOK
> AU : https://m.eds00.ru/ff0a25h0
3akon ITackains
JlaBiieHUE B XKUJIKOCTH U Ta3e,
44 BBI3BAHHOE JICUCTBUEM CHIIBI buGnuorexa [IOK
A https://m.eds00.ru/ff0a2718
TSDKECTH
45 Pemenne 3agau mo teme «JlaBinenue bubmuorexa [IOK
B JKHIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
46 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
bubnuoreka [{OK
47 r %
HAPABJIHECCKHH Hpece https://m.edsoo.ru/ff0a3136
48 Manowmetpsl. [TopuineBoit
JKUJKOCTHEIM HAcOC
Atmocdepa 3emmu. [Ipuyannbl
CYILIECTBOBAHMS BO3 HOI
49 036&:)10111(1/1 3emMin 3;1[:3};/IH(;IHMOCTB bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
50-51 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
59 N3mepenune armocdepHoro bubmuoreka [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEepHOTO
53 aBJICHUS OT BBICOTHI HA, OBHEM bubnnorexa [JOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mops
54 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay no Teme

> "AtmochepHoe naBieHue"
JleiicTBUE KUJKOCTH U Ta3a Ha BuGmorexa LIOK
% HOTPYIKCHIOS B HHX TEHO. https://m.eds00.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas pabora
57 «OmnpeeneHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOLLEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTB)
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMMOCTH Beca
58 Tejia B BoAe OT 00béMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUIKOCTh 9aCcTH
Tena»
bubmuoreka [IOK
59-60 llnaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
61 KOHCTPYHPOBAHHE JIOAKH U
OITpeIeIICHUE €€
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam:
62 «[lnaBanue cynoB. bubnnorexa [JOK
BosnyxomnaBanue», «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
bubnunorexa LIOK
63 Mexanieckas padora https://m.edsoo.ru/ff0a3f82
64 MomnrocTs. ETUHUITEI MOIITHOCTH bubmrorexa LIOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

65

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

66

67

68-69

70

71-72

73

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecHe cun Ha ppiuare

KonrpomnbHas pabora 1o Teme
«JlaBrieHuE TBEPBIX TE,
KHUJIKOCTEH U Ta30By» /
Bcepoccuiickas nposepodHas
pabora

PesepBHylit ypok. Pabora ¢
TeKCcTaMu 110 TeMe «JlaBneHue
TBEPIBIX TEJI, KUIKOCTEH U ra30B» /
Bcepoccuiickas nposepodHas
pabora

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HMccnenoBanne ycIoBAN
PaBHOBECHSI phIyara

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUIOCKOCTH

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

74-75

Pemenue 3agau mo Teme "Pabora,
MomHocTh, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexanuyeckas SHEpIusl.
76-77 Kunernyeckas 1 noTeHIAaIbHAs
SHEPTHs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

7879 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPpOK-3KCIIEpUMEHT M0 TeME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
80 U3MEHEHHS KMHETUYECKOM U
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM

wIockocTu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a4360

81 KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHylit ypok. Pabora ¢

82-83 TEKCTaMu 110 Teme "MexaHu4ecKoe
nBIOKeHHe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad4ee6

Pesepubiit ypok. Pabora ¢
84-85 Tekctamu 1o TeMe "PaboTa.
MomHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Konrporenpie  Ipakriieckue II/I[:;:CHI/ISI :)l;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3cl>[06pa3ﬁor:z cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0

4-5 COCTOSTHUH BEIIeCTBAa HA OCHOBE 2
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

6 Kpucrannuueckue u amopduoie 1 bubmuoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

7.8 CMaunBaHue U KalUJUISIPHOCTb. 2 bubmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

9 TemoBoe paclIupeHne U CKaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

10 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

11-12 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

13 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

14 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

15 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

16 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTtopHnas pabota

17 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

18 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUHN
JlaGopaTtopHnast pabota

19 "OnpeneneHue yaeabHON bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
20 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CTOpaHusAa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

21 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
p thde https://m.eds00.ru/ff0a71d2
TEIIOTA IJIABJICHUS
JlaGopaTopHas pabora
22 "On I;I[GJII;HI/IG pﬂeanoﬁ TEILJIOTHI bubmorexa HOK
P y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
23 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
24 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
o5 pabota "Onpenenenue bubnnoreka [JOK
OTHOCHUTEIBbHON BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
26 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHIMIEL PAOOTHI TETLIOBBIX
27 nsurateneif. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBOro aBuratesns.
28 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
29 3aKOH COXpaHEeHHsI U TIPEBPAIICHHS

SHEPTHUHU B TCIJIOBBIX IIPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

30 N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
31 "TemioBble siBJIeHUS. MI3MeHeHne bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BeIlleCcTBa
32 Onektpuzanus Ten. [IBa pona
AIIEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue
33 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
34 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
35 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
36-37 DOnemenTapHbii 3apsin. CTpoeHne
aToMa
38 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXPAHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
39 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
40 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

41 E€MCTBUS DJIEKTPUUECKOr0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

42 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

43-44 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKHJKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
DneKTpuyecKas memb U e€

45-46 P t
COCTaBHbBIE YaCTH
Cuna toka. JJabopatopHas pabota

a7 "Usmepenue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa [IOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

48 Boastmerp. JIabopaTtopnas pabora 05 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
49 V 1e1bHO€E COMPOTUBIIEHHE bubmorexa HOK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
50 COIIPOTHUBIIEHHUS IIPOBOJHUKA OT €TO 1 bubnmorexa IOK
P p https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ TTOTICPEIHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT Bt OK
51-52 HanpspbkeHus. 3akoH Oma Juist nomorexa I

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabora
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

bubnunorexa LIOK

53 TOKa, U, €ro 4epe3 pe3ucTop, oT
> A PSP P, https://m.edsoo.ru/ff0aa04e
COIPOTHBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
54.55 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJIHUKOB
JlabopaTtopuast padora "I[IpoBepka
56 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
57 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
58 3akoHa OMa JJ1d pa3IuyHOro bubmmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
59 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHnast pabota
60 "Onpenenenne padOThl U MOITHOCTH bubnmorexa [IOK
P P \ https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
61 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabIE MAarHuThbl, UX

62 .
B3aUMOJICHCTBHE
63 VYpok-uccnenosanue "N3yuenue bubnmnoreka HOK
IOJICH IOCTOSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MarHuTHOE 1oJie
bub6nmoreka IIOK
64 3eMJIM U €ro 3HaudeHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emJe
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
65 3apspKeHHBIE TEla U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"
KoHTpoinbHas pabora 1o Teme
"DeKTpUYECKHe 3apsiabl.
3apsoKeHHBIC Tena U UX
N N bubnuoreka [{OK
66 B3anMoOAeHCcTBHA. [10CTOSTHHBINI
. https://m.edsoo.ru/ff0abea8
INEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PezepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocToSHHBIN
67-68 AIEKTPUUECKUH TOK" / bubmorexa [JOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
paborta
OmneiT OpcTena. MaruuTtHoe nosie
69 BJIEKTPHUUECKOro Toka MarHuTHoe bubmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
70 IIpuMeHeHue 2I1eKTPOMaruHuToB B bu6muoreka [JOK

texHuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yyeHue nericTBUSI MATHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

71-72

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue 1 U3yuyeHUe
paboThI BNIeKTpoABUTATENIS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

73-74

Omnbiter @apazes. 3akoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

75-76

Dnektporereparop. CrocoOs
IIOJIY4EHUS IEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
JHEPruu

77-78

79

80-82

83-85

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpUIecKHe u
MarHuTHBIC SIBJICHHS"

KonTponbhas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
sBICHUS"

PesepBHslit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TennoBrlie
siBiIeHus"

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

85
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:yrt?eﬂnﬂ :)I;I[?a[:()::;feﬂbﬂme
padoThI padoTshI pecypen

1 MexaHnueckoe ABHKEHHE. 1
MarepuanbHas Touka

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboanoe nagenue Tei. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepﬂo,u " 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec?
16 Pemenue 3amgau o teme «Cuita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnmnorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI BuGmrorexa 1OK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubnnorexa [IOK
- https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBuKeHHE TN

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["amakTuku"

Pentenue 3amaud mo teme "Cuiia

24 TSKECTH U 3aKOH BCEMUPHOI'O bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

AOCOIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpHOTO TENA C bubnmorexa LHOK
Y https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHMS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe

29 o TeMe "MexaHnuecKoe JBMUKEHHUE. bubmiorexa LOK

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponbHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE. bubnnorexa [IOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynbsc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE
Pemenue 3agau mo reme "3akoH bubmuorexa [JOK

32
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bubnnorexa [HOK

34 Mexannueckas paboTa U MOIITHOCTh httos://m.e dsogru p—
PaGora cuibl TsKECTH, CHITBI bubnuorexa [JOK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHON TOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPIUm»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTEPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
BrinyxeHubie KoneOaHusl.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojeOaHui OT KECTKOCTH
MPYKUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3aepruu npu
MEXaHNYECKUX KOJIEOaHMAX

46

47

48

JlaGopaTopHnas pabota
«OrmpeienieHue 9acToThl U Ieprojia
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopatopHas pabora «IIpoBepka
HE3aBUCUMOCTH NeproJia KojaeOaHHi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Tpy3a»

Mexannueckre BosIHbL. CBOMCTBa
MeXaHU4ecKuX BOJH. [IpogonbHbIe 1
HOTIEPEYHbBIE BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3ByK 1
nH(]pa3ByK B IPUPOJIE U TEXHUKE"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoieOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHast pabora o Teme
"3aKOHbBI COXPaHEHUS.
MexaHndeckue KoieOaHus ¥ BOJTHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[kana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB QJICKTPOMArdHMTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TesedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeTa. BomHOBBIC bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pacipoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha IpUMEHEHHE bubmmorexa [TOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITosmmHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcronp30BaHue MoJaIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeHIus
"Ucnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnmuotexa [JOK
69 [TocTpoenue n300pakeHNH B THH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota
"Onpenenenre GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSHUS U ONITUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "JlepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbitel HetoTona. CroxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 110
Pa3JIoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHus u quppaxus'

77 OmneiTel Pezepdopaa u mianerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

. bubnmoreka [JOK
79 aromoM. KBantel. JInneiuarnie https://m.edsoo.ru/f0cL144c
CIIEKTPhI
Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
80
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [IOK
a A https://m.edsoo.ru/ff0c1672
CTpoeHue aTOMHOTO siApa. bubnnoreka [HOK
82
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktrBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [IOK
84
"PanuoakTuBHBIC TpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacnana
Ypok-koHpepeHIUA
86 "lfa HoaKT(EIBlz{H;I U3JIyYEHUS B bubmorexa [TOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHCHESI 3apsI0BOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnmnoreka [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "fAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepennus "AnepHas

sHepreTuka. Jlencrus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pPaauOaKTUBHBIX U3NTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBnenus"
KoHnTtponbHas pabota 1o teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHHE, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa HOK
p pu p ypey https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpeHue, 0600IIeHNE. Permenue
95 ACYCTHBIX M KaUYECTBEHHBIX 3a7a4 bubmorexa LHOK
P \ f https://m.edso0.ru/ff0c2572
1o Teme "TernaoBble MPOIECCHI
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnoreka [JOK
o teme "KII/] TennoBeIx https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 06061meHue. Pemenue
97 ACYCTHBIX U KaYECTBEHHBIX 3a7a4 bubmorexa [JOK
P \ Y https://m.edso0.ru/ff0c2b30
o teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHme, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

99 TEKCTaMU 110 TeMeE "3aKOHBI 1 bubnnorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 bubnnorexa [IOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 TeMme "CBeTOBEIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3nUecKue ABJICHUS B IPUPOJIE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT MCIOJIb3YEMBIX BEJIWYHMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (DU3NUECKUE SBIICHUS U TIPOIIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
9guciae M B KOHTEKCTE€ CHUTYyalluii TpPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oObscHeHHE W3 | — 2 JIOrMYECKHMX IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pelarb pacy€THble 3a7a4i B 1 — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-ICHHOﬁ

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIMPOBATH BBIBOJbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BaHMEM IPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu pabore ¢

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YSl 3HAHMS O CBOMCTBaxX (PU3MYECKUX SABIEHUU U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MUCTOYHHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(popMarmu (GpU3HMUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmpenenaTth O0S3aHHOCTH B Tpynme B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMMU, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 morMyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIKX 3aKOHOMCPHOCTH

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIyUYEHHOE 3HAYeHUE (PU3NUYECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIJACIATE IPOBEPACMOC MPEAIIOIIOKCHNEC, OUCHNBATE IIPAaBUJIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBIIIOJHATh IPSIMBIE M3MEPEHHs C HCIIOJIB30BAHMEM aHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBATh ~ HM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 1o CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISAATh CXEMBbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJIB30BaHUSA  (DU3MYECKMX  3HAHUM B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOTO COJEepIKaHUs, CIIPABOYHbIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHUKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca (pU3MKH, COITPOBOXK/IATh BBICTYIUIEHHUE ITpEe3eHTalMen

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIB30BaTh N3YUCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,




14

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(bopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIHYUHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCEPHOCTHU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEINOCTAIOLIUE WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIICHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(U3NYECKUX CBOWMCTB TEII: CAMOCTOATENBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHS, CIEAysl MPeIIoKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUHN Y4eOHO-TPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KM3HU Uil obOecrieueHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TOMCKOBBIN 3a1pocC,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHusl, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
WCIIONBb30BAaTh W3YYEHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

1.1

®duzuka — Hayka O MpuUpoae. SIBICHHS NPUPOIBL.
dusznueckre SBICHUS: MEXAaHWYECKUE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbBL. M3MmepeHue (u3HUECKHUX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTEC3,
9KCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTryeckue paboOTHI:

###Par##113mepenne pacCcTOSIHUM.
H#HiHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
#HH##Par###3mepenne TemrepaTypbl TpPH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

#H#Par###CTtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOUINE JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par### ]| pikenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YacTUIl C TeMIepaTypoi.

BbpoynoBckoe nBmxenue, uddysus

2.3

B3anmoneiicTBre YacTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




###Par### Arperataoie COCTOSTHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H#Par###01enka 1uaMeTpa aToMa METOJIOM PSJIOB (C
ucronb30BaHueM pororpadmii).
2.6 #HHHPar###0nbITel 10 HAONIOACHHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#A#HPar#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JIBUKECHHE
#HH#Par###Cropocts.  CpenHsii ~ CKOpPOCTb  IPHU
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHUu
JIBU)KEHUS
SBnenue nHepuuK. 3aKoH MHEpLUMU. B3auMmonelicteue
3.3 TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par##lnotHocTh BemiecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###Par###Asnenue TaroreHus u cuna TsokecTu. Cuia
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #H##Par###Cnoxenne cuj, HaNpaBICHHBIX IO OJIHON
' npsMoii. PaBHoIelCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIs W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbIThl,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMCEphbl ABHXKCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKHBOH U HEXKMBOU mpupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U
YBCIIUUYCHUA JABJICHUS
I[aBJ'IeHI/IC raa. 3aBUCUMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3axoH Ilackans. [ITHeBMaTHUEeCKHE MAIIIMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rapaaokc. Coobmaromumecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

AtMochepa 3emsun u  aTMocepHOe JIaBICHHE.
[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3eMIIH. OneIT Toppuuennn. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM
Mopst

N3mepenue atmocgepHoro nasineHus. [Ipubopsl ams

HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTuueckue paboThI:

HccenenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTH YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEJI0 B JXHUAKOCTH, OT Macchl Tena. ONBITHL,
JIEMOHCTPHUPYIOLME 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMaA
IIOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOro JaBJICHUS Ha IKHUBOW OPTaHU3M,

IIaBaHUE PbIO

411

TexHUuecKkne yCTpPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Tpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

52 MexaHndeckass MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

5 g [Tonnass mexaHnudeckasi SHEprus. 3aKOH U3MEHEHUSI U

COXpaHEHMs] MEXaHNYECKON IHEPTHU




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
pPaBHOMEPHOM JIBIJKEHUU Teja MO TOPHU30HTaJIbHOU
noBepxHOCTU. MccnenoBanue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasnena JIeMeHTAa

TexHuyeckue YCTpOICTBA: pbluar, MOJBIKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MCXaHU3MEbI B 6BITy

IIpoBepsiemble 31eMEHTHI COePKAHUS

TETUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro
cocTosHu# BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

Teopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
. BEILECTB. Y JebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTO JIBUTaTeNsl. TeroBble BUTAaTeIN U 3alluTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
H#HHHPar###O0nbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEl 110 BBIPALMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITBI 0 HAOMIONEHUIO  TEINIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBneHus BO3ayXa B OaJuIoHe

HIIpULA.




#HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBHUCHUMOCTD
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEITHUX CHIL.

###Par###lccnenoanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#H#Par###Onpenenenue KOJIMYEeCTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHne  yAenpHOM — TEMJIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###OnpenienieHne  OTHOCUTENBHON BIIAXXHOCTH
BO3/yXa.

#H##Par###Onpenenenue yAEeTbHON TETJIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPhl, NPUMEPHI
MCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb

7.3 anekTpuyeckoro mois. IlpuHnun — cynepro3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. ICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax

. OnekTtpuueckass nenb. Cuia Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
29 CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHEHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenua

213 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBre MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HAUYCHHE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasumno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIrun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MTOCTOSTHHOTO TOKa.

W3mepeHue u peryInupoBaHHUe CUIIBI TOKA.

H3mepeHnue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaiIeIbHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OnpeneneHre MOITHOCTH — JJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, UAYILETO Yepes3 JIaMIIOUKY, OT

HanpspkeHusa Ha Heil. Onpenenenue KIIJ[ narpeBarens.




Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBECIWHEHUU H
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnEITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHIIBI
B3aMMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue H U3y4yeHue paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKUE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiu, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3eMIle, OJISIPHOE
CHUSTHHE
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEOXPAaHUTEIH, SJIEKTPOMArHUT, SJIEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[TpoBepsieMbIe TIEMEHTHI COJICPIKAHHS
paszznena 3IIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
#H#Parf#HHepaBnomepHoe IPSIMOJINHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella IpU
HEPaBHOMEPHOM JIBUKECHUU
8.5 VYckopeHue.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE
' JIBIOKEHUE
8.6 #H#HPar###CroboHoe nanenue. OnbITel [ anumes
#HH##Par###PaBHoMEpHOE JBIKEHHUE IO OKPYXHOCTH.
8.7 [Tepuon u yactora obpamienus. Jluneiinas u yriosas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHNE
8.8 [Tepssiit 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar###Cuna TpeHus: cuila TPEHUsS CKOJbXEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
814 #HA#Par#H##Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaICHUS
815 IBwxenne mmaner Bokpyr Comunma.  Ilepsas
' KOCMHYECKasi CKOpOoCcTb. HeBeCOMOCTh 1 Tieperpy3Ku
516 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 ###Par###PasHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON
' ocblo BpateHus. MomeHT cuisbl. LleHTp TsbxecTn
8.18 Nmnynec Tena. Ismenenue ummyinsca. mnynsc cuiiel
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 HH#HPar#t#PeakTuBHOE IBIDKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cun Tskectn, ympyroctd, TpeHus. CBs3b
SHEPTUuu 1 paboThl
[loreHunanbHass dSHeprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKON SHEPrUu
H#HPar###3akoH coxpaHEeHUSI MEXaHUYECKOW SHEPTUU

[TpakTuueckue paboThI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUs Opycka
WIK JABWKEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOpeHus Teia pu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIU NPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIbXKEHHS OT CHJIBI HOPMAQJBHOTO JIABIICHHS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Ormnpenenenne XECTKOCTH NpyxkuHbl. OnpeneneHue
paboThl CUIIBI TPEHUsS MPU PABHOMEPHOM JBHKEHUU
TeJla M0 TOPU3OHTAIBHOM MoBepXHOCTU. OnpeaeneHue
paboThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
WCTIOIF30BAaHUEM  HEMOJBI)KHOTO W TIOABIIKHOTO

OJIOKOB

8.28

du3nueckue SBICHUS B OprUpoaAc: NPHUIIMBBI U OTJIIUBEI,
JABMKCHUEC INIIAHET ConHeynoi CHUCTEMBI, PCAKTUBHOC

ABWIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, paKeThI

9

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKCHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEOaHWH: TepUoja, YacToTa,

aMININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasiTHUKH.
[IpeBparenrie  SHeprUM  HOPU  KOJIEOATEILHOM

JABMXKCHUU

9.3

9.4

9.5

3aryxaromue koiebanus. BeiHykneHHble KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeEXaHUYECKHX
BoJiH. IlpomonbHble M momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue paboOThI:

Ormpenenenne 4YacTOThl W TMepUoja  KoJieOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacToThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
WccnenoBanne 3aBUCMMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoneOanuii rpy3a,
MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
NpYKUHBI.  VI3MepeHue  yCKOpeHHsS  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUPOAC: BOCIIPUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DIIEKTPOMArHUTHOE TOJIe. DJICKTPOMAarHUTHBIC BOJTHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBHIX BOJIH
10.3 DneKTpoMarHuTHas npupoja ceera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA cBETa
[TpakTrueckue paboTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
dusnueckre SBICHUS B MPUPOJC: OHOJOTHYECKOE
10.5 JIeicTBHE BUJIMOTO, YIBTPAPHOIECTOBOTO u
PEHTTEHOBCKOTO H3TYYCHHIA
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 [IpsiMonuHetHOEe pacpoCTpaHEHUE CBETA
113 Orpaxenue cBera. Ilimockoe 3epkano. 3akoH
' OTpa)KEHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TomHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TEJICeCKOoNa
117 I'ma3 kak onrtuueckass cucrema. banzopykocts u
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HproTOHA.
' CroxeHue cnekTpaibHbIX 1BETOB. [lucnepcus cera
[TpakTiueckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTHU yria
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yIJia maJeHus.
HH#Par###113yueHne XapakTepUCTHK HU300paKeHUS
MpeaAMETa B TUIOCKOM 3€pKajie.




12

#H#Par###1cciienopanue 3aBUCHUMOCTH yria
NpPEJOMJICHUSI CBETOBOTO JIydya OT yIja MaJCeHUs Ha
IPaHUIIE «BO3IYX — CTEKIIO».

#i#Par### lonyuenne M300paXeHUH C TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar#t#Onpenenenne (HOKyCHOTO pAaCCTOSIHHSI U
OIITHYECKOM CHIIBI COOMPAOIICH JIMH3BL.
HHHPar###OnbITEl IO pa3NioKeHHIO OeJoro cBeTa B
CIIEKTD.

H#AH#Par####OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI

duznyeckue SABJICHUS B IpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBJICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuuecknue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
191 OmnbiTel Pesepdopna u minanerapHas Mojienb aTroma.
' Mognens aroma bopa
129 Hcnyckanue W TMOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3myyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aToMHOrO siapa. M30Tomnsl
198 PannoaktuBHble npeBpaiienud. [lepuoa nmomypacnaga
' ATOMHBIX €D
126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3aps0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snaep. CBsa3p Maccsl M
12.7
SHEPTUU
128 Peakuuu cuHTe3a u geneHus sgep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SnepHas osHepretuka. [lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha KUBbIE OPraHU3MbI




12.10

12.11

12.12

[TpakTuueckue pabOTHI:

HaOmtoieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZ0aKTUBHOE W3JyYEHUE NPUPOJIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN HA OpPraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUUN
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHME pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHHSI TIPAaBHJT 0€30MACHOTO TPYy/a: HaOMoAeHHE HU3MIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (PHU3HUECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEICHUE HECIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIICIOBAHUI;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyalludl IPAaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIUUCIICHHUS CpeIHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOIMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMelIeHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
N
Sl =vy s+ ay= %
@opMynbl I MPOCKIUUA TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH MJI TPOEKIIMH YCKOPEHHUsI, TPOSKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE TeJla 110
1.5 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMaJCHHHM Tela TI0

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
b=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

1.6 yckopenus. @opmyiia Juisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
V= L
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxeHHe CHII
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
112 Tpenne nokos u TpeHue ckobxkeHus. opmyna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJM3U moBepxHocTH 3emuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 pP=mi
Nmnynbse cuctemsl Ten. M3Menenue ummynbea. IMITynnbe cuitbt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexanunueckast pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoos0
MexaHuueckas MOIIHOCTb:
1.17
n=4
I
Kunetnueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
118 KUHETUYECKON YHEPIUH:




Teopema 0 kuHETHYECKOM 3HEpPTrUr. DopMyria JJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXPaHEHUS MEXaHMYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIN 1 HeTOABWXKHBIHN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEHCTBYIOLIEH HA TEJIO, TOTPYXKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CyAO0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHnn4decKre BOJIHBI. HpOIIOJH)HI)Ie 1 IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTU BEUIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOW CHJIBI OT 00BbEMa MOTpYyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKAa OT MAaccChl Ipy3a U JKECTKOCTH NPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHojJa KojJeOaHU HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6neHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, MPWIMBBI M OTJIMBBI, JABMKeHHE IulaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIB)KEHUE KUBBIX OPTaHU3MOB, PhIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHu3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0O
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTBIC MCXAHU3MEI B 6LITy,

L3l COOOIIAIOIINECS COCYAbI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KMHETUYECKOM TEOPUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopHble Tena

Y JlBukeHnue uyacTtuil BeniectBa. CBs3b CKOPOCTH JABM)KEHHS YacTHL[ C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIIOTHL. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUM B TEIUIOBBIX MpOIEccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEHW SHEPrUU B IPOLECCE
210 ucmapeHus | KoHjaeHcanuu. KumeHue >KuAkocTU. YenbHas TeIioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VaenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

tormBa: = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenpHON TeMI0EMKOCTH METAIUIMYECKOTIO WIMHIPA; KOJIMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemIepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIAHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAaHMS €ro B BOJAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBjaeHuss Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypsl BOJABI  IIPU
Pa3NUYHBIX YCIOBMAX; SIBICHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJbI; Iporiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéqa:  KallWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

3.4

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHHs ANEKTPUIECKOTO 3apsiaa

DnekTpuyeckoe nose. Hanpsok€HHOCTh siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKUX OJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R=pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ”
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMHM
MarHMTHON MHIYKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnebrtel @apanes. SABnenune aneKTpoMarainTHON HHAYKIMK. [IpaBuino Jlenna
IIpakmuueckue pabomul
W3mepeHue  3NEKTPUYECKOTO  COMPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHIIaX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHHUS OT JAJIMHEI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCICA0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TT0JI€ 3eMJIH, Ipei( MOTI0COoB,
POJIb MAarHUTHOTO TOJIS JUIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJCKTPUYECKOH DSHEPruu, dJICKTPOOCBETUTEIBHBIC MPUOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpuMepsi), ANEKTPUICCKHE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DneKTpoMarHuTHbIE BOJIHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cseta

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par#t#13mepeHne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosHUs COOMpArOIel JIMH3HI (II0 CBOWCTBY paBEHCTBA pa3MEPOB MPEIMETa
1 U300pakeHus, KOT/1a MpeIMeT Pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par##lccnenoBanue CBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

3.97 Qusuuyeckue senenuss 6 npupoode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,

' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (oToanmapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3aydeHus. Peakiuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocraB aromHoro sipa. M3otomnbl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI0O YHUCET
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypOBEHb: YUeOHHK; 3-¢ u3aHue, nepepadorannoe [leprimkuH
.M., IBanoB A.W. AxkumonepHoe o0miectBo «M3aatenbeTBo «IIpocBemnieHuey

» dusuka: 8-if kiacc: 0a30BBIN ypOBEHb: YUeOHHK; 3-¢ U3aHue, nepepadorannoe [lepoimkuH
.M., IBanoB A.1. AxumonepHoe o0miectBo «M3maatenbetBo «IIpocBenieHuey

» dusuka: 9-i kiacc: 6a30BBIN ypOBEHb: YUeOHHK; 3-¢ U3aHue, nepepadorannoe [leprimkuH
N.M., I'yrauk E.M., IBanoB A.W. u np. AkuronepHoe o01ecTBo «3marenbcTBo

((HpOCBeH_IeHI/IC»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Mertonnyeckue nocoOus U pekoMeHganuu mno gusuke. — URL:
https://edsoo.ru/mr-fizika/

— Meroauueckue BUIEOypoKH (B ToM uucie, o ¢pusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

— Meronunueckue nHTepakTUBHBIE Keichl. — URL:

https://edsoo.ru/metodicheskie_kejsy/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

— BupryanbHble 1a00paTOpHbIe U IPAKTHUYECKHUE pabOThl Ha YIITYOJICHHOM
ypOBHE OCHOBHOTO 0011iero oopaszosanus. — URL: https://content.edsoo.ru/lab/
— Marepuassl o Borpocam GhopMHpOBaHUs GYHKIIMOHATHHOW TPaMOTHOCTH. —
URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/

— Meroauueckuii xypHan «O6pa3 aeticteusi». — URL: https://od-instrao.
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