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NOACHUTEJIBHAS 3AIIUCKA

[lporpaMmMa 1o ¢u3nKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE IMOJIOKEHWI U TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTeNbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
@dI'OC 000, a Takxe ¢ yu€ToM denepanbHOil padbodel mporpaMMbl BOCTIUTAHUS U
Konuenmumu npenogaBanus yaeOHOTO rpeaMeTa « Duzuxay.

[lporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJIOKEHWI U TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHOUW MPOTpPaMMBbI, MPEICTABICHHBIX B
®I'OC 000, a Takxe ¢ yueToM denepanbHO padoueil mporpaMMbl BOCIIUTAHUS U
KOHIIETILIMY TPEToiaBaHusl yueOHoro npeamMera « Guzuka.

Conepsxanue mporpammbl 1O (HU3MKE HaAMpaBlieHO Ha (HOpMHUpPOBaHUE
€CTeCTBEHHOHAYYHON T'PAaMOTHOCTH OOYYAIOUIMXCS M OPTAaHU3ALUIO H3y4EHHUS
¢u3uKM Ha NEeATENILHOCTHOW OCHOBE. B mporpamme mo ¢u3uKe y4UTHIBAIOTCS
BO3MOXHOCTH yuyeOHOTO mpenmera B peamusauuu tpedoBanuiit ®I'OC OO0 k
TUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOyUeHUs, a TaKKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX yYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111ero o0pa3oBaHusl.

[Iporpamma o ¢pu3MKe ycTaHABIMBACT paclpe/eneHie yueOHOro Marepuanina
1o rojaam o0y4eHus (1o Kiaccam), Mpeasiaraet MpUMEPHYIO MOCIIEI0BATENLHOCTh
U3YYCHHUSI TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BHUTUSI MPEIMETHOTO COJIEPKAHUS U
y4deTe BO3PacTHBIX 0COOEHHOCTEH 00yJatoIHXCsl.

[lporpamma mo ¢usuke paszpaboTaHa C IEIbI0 OKa3aHUS METOIUYECKOU
MIOMOIIM YYHUTENIO B CO3JIaHNK pabouel mporpaMmbl 10 y4eOHOMY MPEIMETY.

®du3znKa SIBISETCS CUCTEMOOOPA3yIOINM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
NPEeIMETOB, TOCKOJIbKY (U3MYECKHE 3aKOHBI JIKaT B OCHOBE IPOIECCOB U
SABJICHUM, W3y4aeMbIX XWUMHEH, OuUojoruer, acTpoHOMHUEH U (PU3UUIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTCCTBCHHOHAYYHYI0 KApTUHY MHPa,
MpeAoCTaBIsieT HamOoJjee SCHbIe O00pas3Ibl NPUMEHEHHS HAyYHOTO METO/a
MO3HAHMsI, TO €CTh CIIOCO0Aa MOJTY4YEeHHUs JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 TIaBHBIX 3a7a4 (PU3NUECKOro 0Opa3oBaHMs B CTPYKType OOIIero
oOpa3zoBaHUsI COCTOWT B ()OPMHPOBAHUHU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpeca K HayKe y 00ydaronmxcs.

M3yuenne ¢usukn Ha 0a30BOM YpOBHE TMpENIojaracT OBJIAJICHUE
CIICAYIONMMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIUMHU €CTECTBEHHOHAYYHYIO
TPaMOTHOCT:

e HAy4YHO OOBSCHSTH SIBIICHUS,

e OIICHWBATh M MIOHUMATh 0COOEHHOCTH HAYYHOTO MCCIICIOBAHUS;



HHTCPIIPCTUPOBATL OAHHBIC W HCIIOJb30BATh HAYYHBIC JOKA3aTCILCTBA
AJI TIOJIYUCHUS BBIBOJOB) .

[lenmn w3ydeHus (U3MKM HA YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
ompezeNieHbl B KOHLEMNIMU TMpenojaBaHus yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccwuiickoit denepaimu, peanTu3yromumx
OCHOBHBIE 00111€00pa30BaTEIbHBIE TPOTPAMMBI.

Lenu uzydenus: puzmku:

npuOOpETeHUE HWHTEpeca M CTPEMJICHHS OOYyYarolmMXcsl K HayqYHOMY
U3YYCHUIO TIPHPOJIBI, PA3BUTHUC HX HMHTCIUICKTYAILHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE IPEICTABICHUI O HAYYHOM METO/I¢ TIO3HAHKS B (OopMHUPOBaHHE
UCCJICIOBATEILCKOTO OTHOIICHHS K OKPYYKAFOIIUM SIBJICHUSM;
bopMHpOBaHUE HAYYHOTO MHPOBO33PCHHUS KaK pe3yjbTara H3YYCHHS
OCHOB CTPOEHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;
dbopMHpOBaHUE TPEACTABICHUH O POJIM (U3UKH I PA3BUTUSA JAPYTHX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOT U,

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cepax  Oymaymiei
poQeCcCUOHATBHOM eI TEIbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJATOTOBKA K
JalbHEHIIeMy 00YyUEHHUIO B 3TOM HalpaBJICHUU.

JlocTmkeHne ATHX IIeJiel mporpamMMmbl 1Mo (HU3MKEe Ha YPOBHE OCHOBHOTO
o0111er0 00pa3oBaHUs 00ECTIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHne 3HAaHWKM O JHUCKPETHOM CTPOCHWUW BEIIeCTBA, O
MEXaHUYECKHUX, TEIIOBBIX, AJICKTPUUCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX,

pUOOpETEHNE YMCHUI OTIMCHIBATh M OOBSCHITH (PU3MUCCKHUE SIBIICHUS C
WCITOJIb30BaHKMEM ITOJTYICHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS TNPOCTCHINMNX pacueTHBIX 3aJad C
UCII0JIb30BaHHEM du3HIecKuX MOJIeIIeH, TBOPYECKHX 1
IIPAKTUKOOPUCHTHPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJIOaTh MPUPOIHBIC SIBJICHUS W BBITIOJHATE OTIBITHI,
naboparopHble pabOThl W AKCIEPUMEHTAIbHBIC MCCIIEAOBAHUS C
WCITOJIh30BaHUEM H3MEPHUTEILHBIX TPUOOPOB;

OCBOCHHE MPHUEMOB PabOTHI ¢ HHGOpPMAaIeH PU3NIESCKOTO COJIepKAHHUS,
BKJItOYast HH(POPMAIIHIO O COBPEMEHHBIX JOCTIKCHUAX (DU3HMKH, aHAIH3 U
KPUTHYIECKOE OIICHUBaHKE HH(DOPMAITUH;

3HAKOMCTBO cO cepamu mpodecCHoHATBHOM NesITeThHOCTH, CBSI3aHHBIMHU
C (U3WKOW, W COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHUAX (PU3UUCCKON HAYKH.



O611ee 4MCII0 4acOB, PEKOMEHI0BAHHBIX ISl U3YYeHHUS (PU3UKU HA 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8 kimacce — 68
yacoB (2 uaca B Hememo), B 9 kimacce — 102 wyaca (3 yaca B Hememo).

[Ipennaraemseiii B mporpamme no (u3uke nepevyeHs JadopaTopHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEH/IaTeNIbHBIM, YUUTENb JIeJlaeT BRIOOp MPU MPOBEICHUU
Ja00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYATHHBIX OCOOEHHOCTEN
00ydJaronmxcs, CIUcKa 3KCIEPUMEHTATbHBIX 3aJaHUM, MpearaéMbiX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 3K3aMeHa M0 (PU3UKE.



COJAEP>KAHUE OBYYEHUA

7 KJIACC
Du3uKa M €€ poJib B MO3HAHUU OKPYXKAKOIIEr0 MUPA.

Pusuka — Hayka o mpupone. fAsieHus npupoasl. Ou3MyecKue SBJICHUS:
MEXaHUYECKHE, TEIUIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BemuuuHbL. M3mepenue (uzmyeckux BenuuuH. Duzmueckue
npudopsl. [lorpemHocTs n3Mepennit MexxiyHapoHasi CucTeMa eAuHUIIL.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAYKH HW3Y4aloT MPHUPOLY.
EcTecTBeHHOHAy4YHBIN METOJ IIO3HAHHWSA: HAOJIOJEHUE, IMOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIJBIYKEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00bSICHEHNE
HabmoaemMoro siBjeHus. Onucanne GU3NUeCKuX SBJICHUHN C TOMOIIbIO MOJIENeH

JHemoncmpayuu.

1. MexaHW4YeCKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Ouznyeckue MpuOOpHI U MPOoILeAypa NPAMBIX U3MEPEHUN aHATOTOBBIM U
(P OBBIM TPHUOOPOM.

Jlabopamopnvie padbomuol u onvimaul.

1. OmpeneneHue 1EHBI IEJICHUS KTl U3MEPUTEIBHOTO MPUOOpa.

2. M3Mepenue paccTosTHUM.

3. N3mepenune oO6bEMa KUAKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJL.

5. W3mepenue temmeparypbsl NpU IMOMOIIM >KUAKOCTHOTO TEPMOMETPA H

JlaTYrKa TEMIIEPATYPHI.
6. llpoBenenue uccienoBaHus MO NMPOBEPKE TMIOTE3BI: TATBHOCTH MOJETA
HIapyuKa, MyIeHHOT0 TOPU30HTAILHO, TEM 0oJIblle, YeM OOJIbIle BhICOTA
ITyCKa.
IlepBoHayaJbHBIE CBEJCHHUS 0 CTPOCHUU BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEILECTBA.

JIBrxenne wyactul BeulecTBa. CBsI3b CKOPOCTH JIBDKEHUSI YacTULl C
temrieparypoid. bpoyHoBckoe aBwkenue, auddysusi. BzaumoselcTBue 4acTuil
BEILECTBA: IPUTSIKEHUE U OTTAIIKUBAHUE.

ArperartHble COCTOSIHMSI BEILIECTBA: CTPOCHHE T'a30B, KUIKOCTEU U TBEPIBIX
(KpUCcTaJUIMYECKHX) Tel. B3auMoCBsA3b MeXAy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUMA BOJBI.

Hemoncmpayuu.

1. HaGmonenne G6pOyHOBCKOTO JABUKEHHUS.

2. Habmonenue nuddysum.



3. HaGmonenue  siBjeHuil, OODBACHAIOIIMXCA  NPUTHKEHUEM WU
OTTAJIKUBAaHUEM YACTHUIL BELLIECTBA.

Jlabopamopmuvie pabomut u onvimoul.

1. OuneHka jauameTpa aromMa METOAOM psJa0B (C  HMCIHOJb30BAHUEM

doTorpaduii).

2. OmnbIThl O HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnpIThI IO OOHAPYKEHUIO ACUCTBUS CUIJI MOJIEKYJIIPHOTO TIPUTSKEHHUS.

JIBH:KeHHe U B3aMMOJECTBHE TeJl.
Mexannueckoe IBUXEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHUKEHUE.
Cxopoctb. Cpenssisi CKOPOCTh NPU HEPABHOMEPHOM JBHKEHUM. Pacuer mytu u
BPEMEHU JIBUKCHHUS.
SIBnenne unHepuMu. 3aKOH WHEpPUMU. B3auMonencTBHUE Ten Kak MpUYUHA
U3MEHEHUSI CKOpPOCTH JBWXXEHHMS Tell. Macca Kak Mepa HHEPTHOCTU TeJa.
[InotHOCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AMHHULIC
0o0beMa BEIECTBA.
Cwla Kak XapakTepHUCTHKa B3anMoaercTBUs Tell. Chia yrpyrocTd M 3aKOH
['yka. M3MepeHne cuiibl C MOMOIIBI THUHAMOMETPA. SIBJIEHHE TATOTEHUS U CUJIA
TsoxkecTH. Cuita TSHKeCTH Ha Apyrux ianerax. Bec tema. HeBecomocTs. Crnosxenune
CWJI, HAlIPABJICHHBIX IO OJHOW mpsiMoul. PaBHoaelicTByromas cwi. Cuiia TpeHus.
TpeHune CKOJbKEHHS U TPEHUE NIOKOA. TpeHue B IpUpOI€ U TEXHHKE.
Hemoncmpayuu.
1. HalmoneHne MEXaHWYECKOTO JBUKEHUS Tea.
2. HM3mepenue CKOpOCTH NPSIMOJIMHEWHOTO JBUKECHUS.
3. HaOmonenue siBneHUs HHEPLIUU.
4. HaOmoneHne n3MeHeHus: CKOPOCTH IPH B3aUMOJIEUCTBUH TEN.
5. CpaBHEHHE MacC IO B3aMMOJIEHCTBHIO TEJL
6. CnoKeHHE CHUJI, HAlPABJIEHHBIX 110 OJJTHOM MPSAMOIL.
Jlabopamopnvie padbomul u onvimbul.
1. OmpeneneHure CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapUKa B KUIKOCTH,
MOJIENN AJIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jajiee).

2. Ompenenenue cpeHed CKOPOCTU CKOJIbKEHUSI Opycka WM IIapukKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenne MI0OTHOCTU TBEPIOTO TeA.

4. OmnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTXKEeHUs (aedopMariim)
NPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. OmnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIAa U XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEN.

JlaBjieHue TBEPABIX TeJI, ) KUAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIIICHHS U yBENMUEHUS AaBiieHus. /{aBienue rasza.
3aBUCUMOCTb JaBJeHUs raza oT oObema, Temreparypel. Ilepemaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMU M razamu. 3akoH llackans. IIHeBmarmueckue
MAaIlMHbl. 3aBUCUMOCTh JIaBJICHUS KUAKOCTU OT TIyOuHbl. ['mapocrtarndyeckuit
napagokc. CooOuratonmecs cocysl. ['uapaBnruecke MeXaHU3MblI.

Atmocdepa 3emimn u armMocdepHoe naBieHue. [IpuuuHBI CylIECTBOBAaHUSA
BO3ayIHON ob6onouku 3emin. OmnbiT Toppuuemmu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO IaBICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[MpuGops! 1715t U13MepeHus: aTMoCHEPHOTO TABICHUS.

JleficTBUE )KMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITalIkMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHMS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUs )KUIKOCTBIO U Fa30M.

CooOwarommuecs: CoCyibl.

['mppaBirueckuii mpecc.

[IposiBnenue neicTBUsA aTMOC(EPHOTO JAaBJICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOW YacTu
TE€Na U IWIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
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8. YcCIIOBHE IUIABAHUS TEII: TUIABAHWE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH
OT COOTHOLIECHHMSI TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnwvie padbomul u onvimaul.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJI€ OT 00bEMA MOTPYKEHHOU B
KUIKOCTh YaCTH TENA.

2. OmpeneneHve  BBITAIKUBAIONIEH  CHIIBI, JICUCTBYIOIIEH HA  TEJO,
MIOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLLIEN CHUIIbI, JEUCTBYIOLIEH HA TEJIO0
B JKHJIKOCTH, OT MACCHhI TeJIa.

4. OmbITBI, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA MOTPYKEHHOW B
AKUIKOCTh YAaCTH T€NA U OT INIOTHOCTHU KUAKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJKK U
OMpEAEIICHUE €€ IPy30I0AbEMHOCTH.

Pabora u MOoHOCTH. JHEpPrus.

Mexanndeckas paboTa. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmio

paBHOBecHusi pbryara. [IpuMeHeHwe mnpaBuia paBHOBECHs] pblyara K OJIOKY.



«3on0toe mpaBuwio» Mmexanuku. Kosdduuument monesnoro neiictsus (mauee —
KIII) mpocThix MexaHu3MoB. [IpocTbie MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanndeckast oHeprus. KuHeTnueckas W INOTEHUMANbHAs DHEPTHUS.
[IpeBpariieHre 0JHOTO BU1a MEXAaHWUYECKOM SJHEPTUU B APYroi. 3aKOH COXpPaHEHHUS
DHEPTUM B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuovie pabomut u onvimaul.

1. Ompenenenue padOThl CUIIbI TPEHHUS IPU PAaBHOMEPHOM JIBH)KEHUU TeNa

10 TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue yclIOBHI paBHOBECHS pblyara.

3. Msmepenue KIIJl HaKIOHHON MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUM.

8 KUIACC

TemioBble sIBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH CTPOEHUS
BelecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJL. OIBIThI, MOTBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monaemn TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHHUI BeIECTBA.
Kpuctammueckue n amopdusie Tena. OObsiCHEHUE CBOMCTB Ta30B, KU AKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYISIPHO-KUHETHYECKON TEOPUH.
CmaumnBaHue U KaMWUIIPHBIE sIBICHUS. TEeMIoBO€ pacMpeHue 1 CKaTHeE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUXKEHUS
gactull. Buytpenusis sHeprus. CmocoObl W3MEHEHHUS BHYTPEHHEH SHEPTHH:
Terionepenaya M COBEpIIEHUE paboTHI. Bunelt  Tennonepenaumu:
TEIJIONPOBOJHOCTh, KOHBEKIIHS, U3TTy4CHHE.

KommdecTBo TemnoTel. YiaenbHas TEIIOEMKOCTh BEIIeCTBA. TeMI000MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OamaHca. [lnaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKAX BEHIECTB. YJAENbHAs TEIUIOTA IUIABJICHMUS.
[TapoobOpazoBanne u xouxaencamus. Vcnapenue. Kunenue. YaenmbHas TeruioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIEpATypbl KHUIEHUS OT arMoc(epHOro
JTaBJICHUS.

Braxxnocts Bo3myxa.

DHeprus TOIUMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[IpuHuuner padoTsl TernoBbix aBurareneid KIIJ[ TemmoBoro aBurarens.
TeruoBble IBUTATENN U 3AIUTA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHHUS U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmopenne 6poOyHOBCKOTO JABUKEHHUSI.
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10.
11
12.
13.

Habmonenune nuddysun.

HaGmoneHne siBICHUI CMauyUBaHUSA U KaMMIDISIPHBIX SBICHHM.
Habmtonenune TermioBoro pacmpeHus Tel.

N3meHenune naBiieHUs raza npv U3MEHEHUH O0bEMA M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHust TeMIeparyphbl.

Bunsel Teronepenaumn.

OxnaxeHue Ipyu COBEPIICHUN PaOOTHI.

HarpeBanue nipu coBepiieHuN pabOThl BHEITHUMU CHJIAMH.
CpaBHeHue TEIIOEMKOCTEN Pa3JIMYHBIX BEILIECTB.
HaGmonenue kuneHus.

HaGmoneHne nocTosiHCTBA TEMIIEpATyphl MPU TUIABJICHUH.

Mo genu TenIOBBIX ABUTaTENIEH.

Jlabopamopnvie padbomul u onvimaul.

1
2.
3.

10.
11
12.
13.

OnbITEI IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJIIPHOTO HPUTSIAKCHUS.
OnbITHI MO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WM caxapa.
OnbITel IO HAOJIIOJICHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, KUJIKOCTEH U
TBEPABIX TEJL.

Omnpenenenuie qaBiaeHus BO3AyXa B OaUIOHE MIIPUIIA.

OnbIThl, TIEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHHUS BO3JyXa OT €ro
00BEMA U HArpEBaHUS WIN OXJIKICHHUS.

[TpoBepka runoTe3bl IMHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIEpaTyphl.

HabGmoneHnne w3MeHeHUs BHYTpPEHHEH OHHEpTHHM Tejla B pe3yJbTare
TEIIonepeadyy U padoThl BHEITHUX CHUIL

UccnenoBanne siBjieHUs TEIIOOOMEHA MPH CMENIMBAHUU XOJIOJHOW U
rOpsiY€en BOJIBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  IMpH
TEMI000MEHE C HAarPEThIM METAUTMYCCKUM LIUJIUHIAPOM.

Onpenenenre yaenbHOU TEIUIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca ncnapeHus.

OrnpeneneHre OTHOCUTENLHOM BIAKHOCTH BO3AyXa.

Onpenenenne yaeIbHON TEIJIOTHI IUTABJICHHUS JIbJA.

DJleKTpU4YeCKre U MATHUTHBIE SIBJICHMSI.
OnekTpuzanusa Tel. J[Ba poaa sieKTpUUeCKHX 3apsjaoB. B3aumopeinctBue
3apsOKEHHBIX  Tel. 3akoH KyrnoHa (3aBUCHMMOCTh CHIJIBI  B3aHMOJICUCTBUS

3apsHKEHHBIX TN OT BEJIMYMHBI 3apsJI0B U PACCTOSIHUS MEXKIY TEJIAMH).
Onexktpuueckoe noJie. Hanpsok€HHOCTh 3nekTpudeckoro mnoJjist. [IpuHimn
CYNEPIIO3ULINH JEKTPUYECKHUX TOJIEN (Ha KAYECTBEHHOM YpPOBHE).



Hocurenm snekTpryeckux 3apsiaoB. DJIEMEHTapHBIM JJIEKTPUYECKUN 3apsia.
Ctpoenne aroma. IIpOBOAHUMKM ¥ JHMAIEKTPUKH. 3aKOH COXPAHEHHUS
AIIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKUI TOK. YCJOBHS CYIIECTBOBaHMS AJIEKTPUUYECKOrO TOKA.
HICTOYHUKM TOCTOSTHHOTO TOKa. JIeMCTBUSL 3IEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTAX U razax.

Onextpuueckas nenb. Cuma  TOka.  DJIEKTPUYECKOE — HANPSIKEHHE.
ConpoTuBieHHE NPOBOJHUKA. Y IEILHOE CONPOTUBIICHUE BellecTBa. 3akoH Oma
a1 ydactka uend.  [locnenoBarenbHOe W mapauiebHOE  COCIMHEHME
IIPOBOJTHUKOB.

Pabota u MomHOCTH 3aekTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DNEKTPUUECKHUE 1IETIH U TOTPEOUTENHN ANEKTPUIECKOU d3Heprun B ObITy. KopoTkoe
3aMbIKAHHE.

[locTossHHBIE  MarHWThl. B3aumMoAECTBHE  IMOCTOSSHHBIX  MAarHUTOB.
MarnautHoe nosnie. MarHuTHOE 1oJie 3eMIIA M €T0 3HA4YECHHE ISl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarHutHOe€ TOJIE  AJEKTpUUYECKOro Toka. lIpumenenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[€elCTBME MATHUTHOTO NOJIS HA ITPOBOJIHUK C TOKOM.
DJIEKTpOABUTaTeNb MOCTOSHHOTO TOKa. MCHoJIb30BaHUE 3JIEKTPOJBUIaTENeH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Omnebitel @apanes. SBneHne 35eKTpOMarHUTHOW MHAYKIMK. 1IpaBuno Jlenna.
Onektporeneparop.  CnocoObl  MOJy4eHHsS]  BJIEKTPUUYECKOM  DHEprum.
DJNIEeKTPOCTAHIIMUA HAa BO30OHOBIISIEMBIX UICTOUHUKAX SHEPTHUU.

JHemoncmpayuu.

DJneKTpu3anus Tell.

JIBa poJ1a SIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKCHHBIX TEJL.
YCTpPOUCTBO U IEUCTBUE JIEKTPOCKOTIA.

DIIEKTpOCTATUYECKAsT MHIYKLIHS.

3aKOH COXpPAHEHUS JIEKTPUYECKUX 3apsiI0B.

IIpOBOHUKY U TUDIIEKTPUKH.

MoaenipoBaHye CUIOBBIX JUHUHI JIEKTPUYECKOTO TOJIS.

HMcTOYHMKHY TOCTOSTHHOTO TOKA.
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JIeHCcTBUSA DIIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B KUIKOCTH.

[
= O

. 'a3oBbIM pa3psn.

. I3MepeHne cuitbl TOKa aMIIepMETPOM.

. I3mepeHne 2neKTprudecKOro HanpsKEHUsT BOJIbTMETPOM.

. Peoctar u Mmarazun corpoTUBIICHH.

. B3aumoaeicTBre MOCTOSTHHBIX MarHUTOB.

. MoaennpoBanre HEBO3MOKHOCTH PA3IEIIEHUS TTOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenmpoBaHUE MarHUTHBIX TOJIEN MTOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarautHoe noJje Toka. DJIEKTPOMAarHur.

JlelicTBME MAarHUTHOTO TTOJISI HA MPOBOJIHUK C TOKOM.

DJIEKTPOIBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIICHUS SIEKTPOMATHUTHON WHTYKIIUH.

Omnbitel @apages.

3aBUCUMOCTh HANPAaBJICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUU €ro
BO3HUKHOBCHMSI.

DJEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

1.

o u ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOJIIOJIEHUIO BJIEKTpU3ALMM  Tel MHAYKUMEH W Ipu
CONPUKOCHOBEHUHU.

HccnenoBanne IEUCTBUS DIIEKTPUYECKOTO MOJISI HA IPOBOJHUKU U
IUADJIEKTPUKHU.

COopka u npoBepKa padOThI AIEKTPUUECKOM LIETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKa.

N3Mmepenue u peryampoBaHue HanpsKEHU.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUs MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIONEPEYHOTO
CEUYEHMs U MaTepuaa.

IIpoBepka mnpaBuWiia CJOXKEHUS HANPSHKEHUW MPU MOCJEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJs CWIbI TOKA IPU IMAPAUIEILHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenrie padoThl AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucTope.

HccnenoBanre 3aBUCUMOCTH CHWIIBI TOKA, HAYLIETO Y€pe3 JAMIIOUKY, OT
HAIIPSIKEHUs Ha HEW.

Onpenenenne KIIJI narpeBarens.

HccnenoBanre MarHuTHOrO B3aUMOJIEVCTBHS IMOCTOSSHHBIX MAarHUTOB.
N3ydyenne MarHUTHOTO TMOJIA IOCTOSHHBIX MArHUTOB IIPU  HX
00bEIMHEHUU U Pa3/ICICHUH.

HccnenoBanne 1erCTBUSA dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHWIBI B3aUMOJEHUCTBUS
KATyIIKM C TOKOM W MarHura OT CWJbl TOKa W HalpaBJICHHUS TOKa B
KAaTyIIKe.

18. MI3y4yeHue AeMCTBHUSI MarHUTHOTO TIOJII HA IIPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue U U3ydeHue paboThl JIEKTPOIBUTATEINS.

20. MI3mepenue KIIJ[ anexkTpoaBurarebHON yCTaHOBKH.

21. OnbITBl MO HCCIENOBAHUIO SIBJICHHUS AJIEKTPOMAarHUTHOW WHIYKIUU:
MCCJIEOBAaHUE W3MEHEHUN 3HAYECHMsI W HAIPABICHUS HMHIYKIHOHHOTO
TOKA.

9 KJIACC

MexaHuyeckue siBJICHUS.

Mexanuueckoe nBwxkeHHE. MarepuaibHas Touka. (Cucrema oTcuéra.
OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUKEHHUsA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBkeHne. HepaBHoMepHOE npsiMoJiMHENHOE IBUkeHUE. CpelHsIsl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenune. PaBHOyCKOpeHHOE mNpsiMOJMHEHHOE nBMkeHHE. CBOOOIHOE
nageHue. OnbiTel ['amunes.

PaBHOMepHOE ABMMXKEHHE 1O OKpYXHOCTH. [lepnoa m gactoTa oOpareHus.
JIunenHas v yrioBast CKopocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IlepBsiii 3akoH Hptotona. Bropoit 3akon Herotona. Tpernii 3akoH Hprotona.
[IpyHIMI CyNEPIO3UIIMN CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuiia TPEHUSI CKOJIbKEHUs, CUIla
TPEHUS MOKOS, IPYIUe BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHud. JlBwxenue miuaHeT BOKpyr ConHua. IlepBas kocmuueckas CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue mMarepualibHOM TOUKU. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TENA € 3aKPEIUIEHHON OChIO BpamieHnsa. Moment cuibl. LleHTp TsxkecTn.

Nmnynsc Tenma. M3menenue umnynbca. Mmynse cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTuBHOE NBHKEHUE.

Mexannueckast paboTa M MOILIHOCTh. PaboTa cui TSAXKECTH, YNPYTOCTH,
Tpenusi. CBsi3b oHEpruu U padoThl. [loTeHManbHas SHEPTUs Tena, MOAHATOrO Hall
IIOBEPXHOCTHIO 3eMIIH. [loTEeHIIMaIbHAS DHEPTHS CHKATOU NP YKUHBL. KuHeTnueckas
sHeprus. TeopemMa O KMHETUYECKOM 3HEPIUMU. 3aKOH COXPAHEHUs MEXaHUYECKON
DHEPTUM.

Hemoncmpayuu.

1. HaOmropeHne MeXaHM4EeCKOTO JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCU€Ta.
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10.
11
12.
13.
14.
15.
16.

CpaBHeHuEe myTe M TPACKTOPUM ABIKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTENIBHO Pa3HBIX TEJI OTCUETA.

N3mepenune CKOpOCTH U yCKOPEHHUS NPSMOJMHENHOTO JBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBKEHUS.

HaGmonenue nBr>kKeHHs Tena M0 OKPYKHOCTH.

HaOmonenne MexaHnueCcKuX SIBJICHUH, TPOUCXOISIIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHKECHUU
OTHOCUTEIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS Teiaa OT MAacChl TEJla U JIEUCTBYIOLIEW Ha HETO
CHUJIBL.

HaOmtonenue paBeHcTBa CUII TPU B3aUMOAEUCTBUM TEIL.

N3menenune Beca Tena npu yCKOPEHHOM JBHKEHUU.

[lepenada uMmysnbca Npyu B3aMMOAECHUCTBUM TEJL.

[IpeoOpazoBaHus SHEPTUU MTPU B3aUMOAECHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYNIPYTrOM B3aMMOAEHCTBHH.

CoxpaHeHre uMIysabca mpu adCOOTHO YIIPYTOM B3aUMO/IEHCTBUH.
HaOmoienue peakTuBHOTO JBUKEHMUS.

CoxpaHeHre MEXaHU4EeCKOW SHEPTUU MTPU CBOOOIHOM IaJICHUHU.
CoxpaHeHue MEXaHUYECKOW SHEPTHUH ITPU IBMKEHUU TENA N0 AEMCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomul u onvimol.

1.

KouctpyupoBanue TpakTa aJisi pa3roHa W JaJbHEUIIIEr0 PaBHOMEPHOTO
JIBIDKEHUS IIapHKa WU TEJICHKKU.

OmnpeneneHne cpenHE CKOPOCTH CKOJBXEHHUS OpycKa WU JIBHKCHHS
[IApUKa M0 HAKJIOHHOM TUIOCKOCTH.

OrmnpeneneHne yCKOPEHUs Tela NPU PAaBHOYCKOPEHHOM JBHKCHHH TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTU MyTH OT BPEMEHH NMPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKEHHUU O€3
HAaYaIbHOM CKOPOCTH IyTH OTHOCATCS KaK PsAa HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKA BPEMEHH OJUHAKOBBI.

HccrnenoBanne 3aBUCHUMOCTHA CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUS.

Omnpenenenne ko3hGUITMEHTA TPEHUS CKOIbKCHUS.

OmnpeneneHue KECTKOCTU MPY>KUHBI.

OmnpeneneHrie pabOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JBIKEHUH Tela
10 TOPHU30HTATHHON TOBEPXHOCTH.



10. Onpenenenne pabOThl CWJIBI  YIOPYrOCTH MpU MNOABEME TIpy3a ¢
UCII0JIb30BaHUEM HEMOJIBUKHOTO U MOJABMKHOTO OJIOKOB.
11. M3y4yeHue 3aKk0Ha COXpaHEHMs DHEPTUM.
Mexannuyeckue KoJie0aHUs U BOJHBI.

KoneGarenpHoe nBrkeHre. OCHOBHBIE XapaKTEPUCTHKH KOJICOaHUil: Iepro,
4acTOTa, aMIUIMTyAa. MareMaTnyecKui U NPYKUHHbIM MasTHUKU. lIpeBpaiienne
SHEPTHHU MPU KOJIEOATEIILHOM JABUKEHUHU.

3aryxaroumie — kosieOaHus.  BeiHyxkaeHHble — KosieOaHus.  Pe3oHanc.
Mexanndyeckue BoJiHbl. (CBOMCTBA MEXaHWUYECKMX BOJH. lIpomosibHble n
IOIIEPEYHbIEe BOJIHBL. J[MMHA BOJIHHBI M CKOPOCTh €€ pPaclpOCTPaHECHHS.
Mexannueckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka W BbicOTa TOHAa. OTpaxeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

1. Habmopenue kojeOaHUU TeNl MOJA JAEUCTBUEM CHWIIbI TSKECTH U CHIIBI
YIPYTOCTH.

HaOmtonenue kosiebanuii rpy3a Ha HUTU U Ha TPYKUHE.
HaOmtoienne BbIHYK/I€HHBIX KOJICOAHUN U pe30HaHca.
PacnpocTpanenue npoa0JibHBIX U MONEPEUHBIX BOJIH (HA MOJIEH).
HaOmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI.

o v e W

AKyCTHYECKUI PE30HAHC.
JIaﬁopam OpHble padom vl u OnbIM bl.
1. OmpeneneHve 4YacTOThl M MEpHOAA KOJeOaHMH MareMaTH4yeCKOTo
MasTHHKA.
2. Omnpenenenue 4aCTOTHI ¥ TIEpHOAa KOJICOAHUM MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepUOJia KOJIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HccrnenoBanue 3aBUCUMOCTH NIEPHO/1a KOJIeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBHUCUMOCTH TEpHOaa KoJeOaHul rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OTIBITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IEepHUoJa  KoJieOaHui
MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH TP YKUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO TaJICHUS.
DJIeKTPOMATHUTHOE T0JIe ¥ JIEKTPOMATHUTHbIE€ BOJIHBI.
DJIGKTpOMAarHUTHOE  TOJie.  DJIGKTpOMarHuTHbIe  BOJHBI.  CBOMCTBa
ANeKTpOMarHuTHbIX BOJH. Illkayma 37eKTpOMarHWTHBIX BOJH. Mcronb3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JIUII COTOBOM CBSI3H.



DJleKkTpoMarHuTHas npupona csera. CKOpocTh cBera. BONHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBoOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. M3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOMILHOTO

TenedoHa.
CBeToBbBIC SABJICHUS.

JlyueBas MOJIeJIb CBeTa. HUctounnkn  cBera. [IpamonuHenHoe
pacnpocTtpaHenue ceera. 3armenust Comnua u JIynel. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPaXEHUS CBETa.

[Ipenomiienne cBera. 3akoH npenomiieHus: cBera. [lomHoe BHyTpeHHee
OTpa)keHHe cBeTa. lcnoyib30BaHME MOJHOTO BHYTPEHHETO OTPAXEHHS B
ONTHUYECKHUX CBETOBOJAX.

JIunza. Xopx myueit B smH3e. Onruyeckas cuctema (Qoroanmnapara,
MHUKpOCKONa M Teneckona. ['y1la3 kak onTudeckas cucrteMa. biImM30opyKocTe H
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekrp. Omnwitel HbioroHa. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenune n300pakeHUi B IJIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKaiax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBOI.

Xon mydelt B coOMparoliei JimH3e.

XoJ ay4eu B pacCEUBAIOIICH JIMH3E.

[Tony4uenune n300pakeHU ¢ TOMOIITBIO JINH3.

[Tpunuun nefictBust ¢poToanmapara, MUKpOCKOIa U TEJIECKOTIA.

10. Moemnb riasa.

11. Paznoxenue 6enoro cBera B CHEKTP.

12. [lomyyenue 0e0ro cBeTa MpU CJIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnuwvie padbomul u onvimbul.

1. HccrnegoBaHue 3aBUCUMOCTH yria OTPAXEHUS CBETOBOIO Jyda OT yIJia
MaJCHUsl.
N3ydeHne xapakTepUCTUK N300payKeHUs TIPEAMETa B IMJIOCKOM 3epKasie.
HccnenoBanrie 3aBUCUMOCTH yTJIa IPEIOMIIEHUSI CBETOBOTO JIyya OT yria
MaJeHUsl Ha TPAHULIE «BO3yX—CTEKIIO».
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[Tosryuenne n300pakeHHid ¢ TOMOIIBIO COOUPAOIICH JIMH3BI.
Omnpenenenre GOKyCHOTO PACCTOSHHS M ONITUYECKOM CUIIBI COOMparomien
JIMH3BI.

6. OMBITHI IO PA3JIOKEHUIO OENIOTO CBETa B CHEKTP.

7. ONBITHI MO BOCIHPUSTHIO IIBETA MPEAMETOB NPHU WX HAOJIOJACHUU Yepes

L[BETOBBIE (PHIILTPHI.
KBaHTOBBIC SIBJICHMS.

OmneiTel Pe3epdopaa u mmanerapHas Mozaens aroma. Moaens aroma bopa.
Hcnyckanne u nornouieHre cBera aroMoM. KBaHThl. JInHEWYaThie CIIEKTPBHI.

PaguoaktuBHOCTh. Anb(da, 6eTa- u ramma-uzinydeHus. CTpoeHue aTOMHOTO
anpa. Hykimonnas woxpems aroMHoro sapa. Mzoromsl. PannoakTuBHBIE
npeBpatueHus. [lepron nomgypacnana arTOMHBIX SAEP.

SAnepHbie peakuu. 3aKOHbI COXpAHEHUsS 3apsiJ0BOTO U MACCOBOI'O YHUCEN.
OHeprust cBA3M aTOMHBIX saep. CBsA3b MacChl M 3HEpPruu. Peaknuu cuHTe3a u
nenenus siaep. Mctounuku sHeprun CoJiHIA U 3BE3 .

AnepHast sHeprervika. JleWCTBUS PaJAMOAKTUBHBIX H3JIyYEHUH Ha IKUBBIC
OpTaHU3MBI.

JHemoncmpayuu.

1. CnekTpbl U3JIy4yeHUs U MOTJIONICHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. Coektp Bogopoa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéruyrka HOHU3UPYIOIIMX U3Ty4CHHH.

6. Peructpanus uzinydeHus NpUpOIHbIX MUHEPAIOB U MTPOAYKTOB.

Jlabopamopnwvie padbomul u onvimbul.

1. HaGmopeHue CIUIOMIHBIX U IMHEHYATBIX CIIEKTPOB U3ITy4EHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHME DHEPTHHM YACTULBI 110 TOPMO3HOMY

nytu (1o pororpadusim).

3. V3Mepenue pagnoakTUBHOTO (oHa.

IoBTOpPUTEIBHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO-0000IAIOIIMIA MOTYJIb PEIHA3HAYEH JJII CUCTEMAaTHU3 AU
U 0000mEHUS TMPEIMETHOTO  COJEpP)KaHUS W OIbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3MKH, a TaKkKe JJIsl HOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke s 00ydarommxcs,
BBIOPABIINX 3TOT Y4EOHBIN MPEIMET.

[Ipu U3y4eHUU TAaHHOTO MOJYJIA PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTHKEHHUE TIPEIMETHBIX U
METAaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0O0y4deHus, QopMmupyercs
€CTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB MCCJIECIOBAHUS



SBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJCHUE YMECHUAMH OOBSICHATH (PU3UUECKUE
SBJICHUSI, TIPUMEHSS TOJy4YeHHBbIC 3HAHMS, pelarh 3agadd, B TOM YHCIE
Ka4eCTBEHHBIC U SKCTICPUMEHTAIbHBIC.

[TpuHIMIHMATHHO ACSITENLHOCTHBIN XapaKTep MaHHOTO pasjelia peanu3yeTcs
3a CY4€T TOro, 4YTO OOyYaromIMecs BBITIOJHIIOT 3aJaHusl, B KOTOPBIX UM
MpeIaraeTcs:

HA OCHOBE TOJYYEHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBACHATH
dbusnuecKue SIBICHHS B OKPYKAIOIIEH MPUPO/Ie U TTOBCETHEBHOMN KU3HU;

WCIIOJIH30BaTh HAYYHBIC METO Bl UCCIICAOBAHUS (PU3UICCKUX SIBJICHUMN, B TOM
qUCJIe 7151 IPOBEPKHU TUMOTE3 U TIOJyYEHUSI TEOPETUIECKUX BHIBOJOB;

O0OBSICHATh HAYIHBIC OCHOBBI HAaN0O0JIee BKHBIX IOCTIKEHUIH COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMeEp, MPAKTUYECKOTO UCTIOJIH30BaHUS PA3IMIHBIX HCTOYHUKOB
PHEPTUU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHSI BCEX M3BECTHHIX BHJIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJIYJS BKIIOYACT AKCIEPUMEHTAIHHOE
uccienoBaHe 00o0mammero xapakrepa. Moyl 3aBepIIaeTcsi MPOBEICHUEM
JIMAarHOCTUY €CKOM U OTIEHOYHOM paboThI 32 KypC OCHOBHOTO 00111ero 00pa3oBaHus.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHMA

N3yuenue pu3uKu Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus HAIIPaBJIEHO

Ha TOCTHUKCHUC INYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p&30BaTeJ'H>HBIX

pE3yJIbTaTOB.

B pe3ynbrare uzydenus (GpU3MKM Ha ypOBHE OCHOBHOTO 0011Iero 00pa3oBaHuUs

y oOyuarorerocst 0yayT copMHUPOBaHbI CIASAYIOIIUE JIMYHOCTHBIC PE3YJIbTAThI B
JaCTH:

1) mnaTpMOTH4YECKOT0 BOCIIUTAHMS:

- IPOSIBJICHUE UHTEPECA K HCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nuecKoil HAyKu;

- [IGHHOCTHOE OTHOIIEHUE K TOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpa’IaHCKOT0 M TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSL:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKIC€HUN 0OIIIECTBEHHO 3HAYUMBIX U
ATHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN
bu3uKy;

- OCO3HAHWE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIIMIOB B JIESITEILHOCTH
Y4€HOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIIPUSITHE ACTETUUYECKUX KauecTB (PM3MUECKOW HAayKU: €€ TrapMOHUYHOTO
IIOCTPOEHHUSI, CTPOI'OCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT' O MO3HAHMS:

- OCO3HaHWE IEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa
MO3HAHWS MUPA, OCHOBBI PA3BUTUS TEXHOJIOTHM, BAXKHEHIIEH COCTABJISIIOIICH
KYJbTYpHI;

- pa3BUTHE HAyYHOW IHOOO3HATEIBHOCTH, MHTEpPEca K MCCIEAO0BATENbCKOM
NEeATEINbHOCTH;

5) dopmupoBaHusi KyJbTYpPbl 3A0POBbSI H  3MOLMOHAJIBHOIO
O01aronoJryums:

- OCO3HAaHME IIEHHOCTH O€30macHOro o0pa3a XH3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpPE, BAXHOCTH MpaBWi OE€30MaCHOr0 IOBEICHUS Ha
TPaHCIOPTE, HA JOPOrax, C IEKTPUUYECKUM M TEIUIOBBIM 000pYy/I0OBaHUEM B
JIOMAITHUX YCIOBUSX;

- c(OpMHUPOBAHHOCTh HaBbIKAa pe(dieKcuH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAKOTO XK€ MpaBa y APYroro 4eioBeKa,

6) TPy10BOTr0 BOCIUTAHUA:

- aKTUBHO€ YYacTUE€ B PEIICHUM MPAKTUYECKUX 3a4ad (B paMKax CEMbH,
0o0pa3oBaTeIbHOW  OpraHu3aliMi, TOpoJia, Kpas) TEXHOJOTUUYECKOH U



COIMATIbHOM HAMpaBJICHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHMI;

e - UHTEpEC K MPAKTUUECKOMY M3YyUEHUIO IPOQeCcCHii, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUCHTAIMsI HAa MpPUMEHEeHHEe (U3MUECKUX 3HAHUW JUId pelleHus 3a7ad B
00JIaCTU OKpYXaroulel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX ITOCJIEACTBUM I OKPY’KAOIIEH CPEJIBL;

e - OCO3HaHHE rJI00AILHOTO XapakKTepa JKOJOTHUYECKHX MPOOJeM M MyTel ux
peLICHNS;

e 8) amanTanuM K M3MEHAIIUMCH YCJIOBUAM COLHUANBLHOM U NPUPOAHOM

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBHU IPH BBIMOJHCHUM HCCIICIOBAHUN U
NPOEKTOB (PU3UYECKON HAIpPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIIICHUC YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPaKTUYECKYIO
JEATCIbHOCTD,

e - TIOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCJIE POPMYIUPOBATH
U7eH, MOHITHSI, TUIIOTE3bl O (PU3NUECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHHUE ACPUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacTH
pu3ukuy;

e - IUIAHUPOBAHUE CBOEr0 Pa3BUTUA B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BHISBIIATH B3aUMOCBSI3M IPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUIA;

e - OIIEHKA CBOUX JEWUCTBUM C YYETOM BIMSAHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOAILHBIX MOCIIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymprare ocBOEHHWs MporpamMmbl 1O (PU3MKE HA YPOBHE OCHOBHOTO
o611ero oopaszoBanus y o0ydaromierocs 0yayT chopMUpOBaHEI MeTANIPeIMETHbIE
pe3yJbTaThl, BKIIOYAOIIME TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHUKAaTHBHBIC  VHHBEpCAIbHBIC Yy4eOHBIC JICHCTBHS, PETYJIATHBHBIC
YHHUBEpCaIIbHbIC YIeOHBIC JCHCTBUA.

Ilo3HaBaTe/ibHbIC YHMBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

Bba3oBble Jornueckue 1ecTBUA:
e BBIIBJIITH H XapaKTepI/I3OBaTB CYH.IGCTBGHHBIC HpI/IBHaKI/I O6’beKTOB
(s1BJICHUI );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAITUH, OCHOBAHUS JJIs
00001IeHNS U CPaBHEHUS;

BBISIBJIITH 3aKOHOMEPHOCTH M TPOTUBOPEUUSI B pACCMATPUBACMBIX (haKTaX,
JTAHHBIX W HAOJFOIEHUSIX, OTHOCSIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJSITh NIPUYHUHHO-CJICZICTBEHHBIC CBSI3U MPHU M3yYEHHU (DU3MUECKUX
SIBJICHUI W TIPOIIECCOB, JIETaTh BHIBOJIBI C HCIIOJIb30BAHUEM JIETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIFOYCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3NYECKUX BEITMYNH,

CaMOCTOSATEIbHO BBIOMpATh CIOCOO perieHus ydueOHOM (pu3nuecKoit
3a7aun (CpaBHEHUE HECKOJBHKUX BAapUAHTOB PEIICHHUS, BHIOOP Hambolee
TIOJIXOISIIETO C y4ETOM CaMOCTOSITENIHHO BBIJICJICHHBIX KPUTCPHER).

Ba3oBble ucciaenoBarebLCKHE AeHCTBHUA .

MCIIOJIb30BaTh BONPOCHI KaK UCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHHUS;
IIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(Gu3NUECKUl JKCIEPUMEHT, HEOOJBIIOE HCCIEN0BAHUE (PU3UUECKOTO
SIBJICHUS;

OLICHMBAaThb HA MPHUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMALHIO,
MOJTYYEHHYIO B XOJI€ UCCIICAOBAHUS WIHA SKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMyIMpOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, OIIbITA, UCCIIEIOBAHUS;

NPOTHO3MPOBAaTh BO3MOXKHOE JalibHEHIIee pa3BUTHE (UBHUECKUX
MPOLECCOB, a TAKXKE BbIJIBUTaTh IPEANOJI0KEHUS 00 UX PA3BUTHHU B HOBBIX
YCJHOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

IPUMEHSTh Pa3IMYHbIE METObl, HTHCTPYMEHTHI U 3alIPOCHI MTPU MOUCKE U
otOope uHbOPMAIMM WIA JAHHBIX C Y4ETOM MPEJIOKEHHON yueOHOM
bu3uvecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIHIO
Pa3JIMYHBIX BUJIOB U POPM MpECTABICHNUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMabHYI0 (OpMy MpencTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECJOKHBIMU
CXeMaMH, TuarpaMMaMu, MHOU rpapuKoi U MX KOMOMHAIUSIMHU.

KoMMmyHuKaTHBHBIE YHUBEpPCaJbHble Yy4eOHbIE eCTBUS:

B X0JIe 0OCYXKJeHHUsl y4eOHOTro MaTrepuaia, pe3ybTaToB JJAOOPaTOPHBIX
paboT U MPOEKTOB 33]]aBaTh BOMIPOCHI [T CYIIECTBY 00CYK1aeMOU TEMBbI U
BBICKA3bIBaTh WJICW, HAICJICHHBbIC HA PEIICHHWE 33Jaud W TOJJIEepKaHHe
0J1aro’KenareIbHOCTH OOIIECHHUS;

COTIOCTABIISITh CBOM CYXJCHUS C CYXKICHUSIMHU JPYTrUX YYaCTHHKOB
auasnora, 0OHapyKMBaTh Pa3IMuKe M CXOJCTBO TO3UIINN;



BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJIMYHO NMPECTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOT0 OIBITA
(9KCIIEpUMEHTA, UCCIIEIOBaHUs, IPOEKTA);

NOHMMAaTb W HCHOJIb30BATh  MPEUMYILIECTBA  KOMAHAHOW U
UHAUBHUIIYaJbHOM pabOThl MpU pEUIEHUH KOHKPETHOW (u3ndeckoi
npo0JIEMBl;

IPUHUMATh LIEIA COBMECTHOU EATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTMKEHHUIO: paclpeleNsiTh pPOJM, OOCYKIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIbKUX JTHO/ICH;
BBIIIOJIHATH CBOIO YAaCTh PadOThI, TOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa Io
CBOEMY HAlpPABJICHUIO WU KOOPAUHUPYS CBOM JEUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/bl;

OLICHMBAaTh Kaue€CTBO CBOEro BKJIaAa B OOLIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSL.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbI€e JeiicTBUSA

Camoopranuzanus:

BBISIBIISATh MPOOJIEMbI B KU3HEHHBIX U YUEOHBIX CUTyalUAX, TPEOYIOIIUX
JUTsL petieHust GU3NUecKuX 3HaHU;

OPUEHTUPOBATbCS B  PA3JIMYHBIX [MOJAXOJAX NPUHATHS PELICHUN
(MHOUMBHUyaJIbHOE, TPUHATHE PEIIEHUs] B TPYIIE, NPUHITHE PELICHUN
TpYIIION);

CaMOCTOSITENBHO COCTABIISITh AJITOPUTM PEIICHUS] PU3UUECKOU 3aauul WU
IUIAaHA UCCJIEJOBAaHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEHN, apIryMEHTUPOBATh NPEAJIaracéMble BApUAHThI PELLICHUN;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

CaMOKOHTPOJIb, 3MOIIMOHAJIbHBIA HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlMH U Mpe/jiaraTh TUiaH €€ U3MEHEHHUS;
OOBSICHATh NPUYMHBI JOCTHKEHUA (HEIOCTIKEHHS) Pe3yIbTaToB
NeSITEIbHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHUCIIE B XOJ BHITIOJHEHUS
(GU3NUECKOTO HUCCIIEAOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHUBIIUXCS CUTYallMil, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTarTa IEIU U YCIOBUSM;

CTaBUTh C€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJ€ Cropa WM AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOTO;
MPU3HABATh CBOE MPABO Ha OLIMOKY MPU pElIeHuH (PU3NYECKUX 3aa4 WIn
B YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE XK€ MPaBO APYTOro.



HNPEIMETHBIE PE3YJIBTATBI

K xoHIy 00yuenus B 7 kjiacce rmpeiMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUM:

UCIIOJb30BaTh MOHATHUA: (U3UYECKHE U XUMHYECKUE  SIBJIICHUSA,
HaOJIO/ICHNe, SKCTIEPUMEHT, MOJENb, TUIIOTe3a, €AUHHIBI (PU3MUEeCKHX
BEJIMYUH, aTOM, MOJIEKYJA, arperatHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBWIXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MNPSIMOJIMHEHHOE), TPACKTOPHUs, PABHOJECHUCTBYIOLIAS
cuna, naedpopmauus  (ynpyras, — IUJIacCTHYECKas),  HEBECOMOCTb,
COOOMIAroIIECS COCYbI;

pazmmuarh siBiaeHus (AudQy3us, TEIOBOE IBUKEHHUE YACTUL] BEUIECTBA,
paBHOMEpPHOE  JABWKEHHE, HEPAaBHOMEPHOE JABWKEHHE, HHEpLUs,
B3aUMOJICHCTBUE TEJl, PABHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, Mepefadya JaBieHUs TBEPIABIMU TENaMHU, JXKUIAKOCTSIMU U
razamy, armocepHoe JaBJC€HUE, I[UIaBaHUE Tel, MpPEBpaIlCHUs
MEXaHUYECKOW 3HEPTHM) MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SIBJICHHE;
pacrio3HaBaTb NPOSIBJICHHE M3YUYEHHBIX (U3UUECKUX SIBJICHUM B
OKpY’KalolIeM MHUpPE, B TOM 4HCJIEe (PUINYECKHE SIBJICHUS B MPUPOJE:
NpUMEPHI JBIKEHUS C PA3IUYHBIMU CKOPOCTSIMU B UBOW M HEXKUBOU
npupojie, ACHCTBUE CWIIbI TPEHUS B MPUPOAE U TEXHUKE, BIMSHHE
arMOC(EpHOTr0 JaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pbluaru B
TeJle YelIoBeKa, MPU ATOM MEPEBOUTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO,
BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKK) PU3NYECKUX SIBJICHUIA;
ONHCHIBATh U3yUECHHbIE CBOMCTBA TeNl U (U3UUECKUE SIBJICHUS, UCTIOJIb3YsI
dbu3nyeckrue BEIMYWHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSIKECTH, BEC
TeNa, CWJIa TpEeHWs, JaBlieHue (TBEPAOTO TeNla, S>KUIAKOCTHU, Tasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTb, TIEYO CHUJIbI,
MOMEHT CHJIbI, KOI(PQOUIMEHT TMOJE3HOTO JEHCTBUSI MEXaHU3MOB,
KUHETUYECKasi M TMOTEHLUaIbHas 3HEPrus), NpH ONUCAHUU MPABWIHHO
TpakTOoBaTh  (U3MUECKUN CMBICI  HCMOJb3YyEMbIX  BEIMYUH, UX
0003HAYCHHUS W EAWHUIIBI (DU3WYECKUX BEIWYHMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BEMUYMHY C IPYTHMMU BEIMYUHAMM,
CTPOUTH I'pa(UKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEJIMUMH;
XapakTepu30BaTh CBOMCTBA TeJN, (PU3UUYECKHE SBJICHUS U TMPOILECCHI,
UCIOJIb3Ys NpaBUJjIa CIOKEHUS CUJl (BIOJb OJHOM MpsIMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, mMpaBuiIo paBHOBeCHs phryara (O0Ka),



«30JI0TO€ TMPAaBWJIO» MEXaHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUM, IMpPU OSTOM J1aBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATH €70 MATEMATUYECKOE BBIPAKCHUE,

O0OBACHATH PU3NUECKHUE SIBICHUS, TPOLIECCHI I CBOICTBA TEJI, B TOM UHCIIE
M B KOHTEKCTE CHUTyallul MNPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh 00bsICHEHHE U3 1—2
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (U3UYECKUX
SIBIICHUHN, (PU3MYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelmars pacyEéTHhlE 3amauu B 1—2 JEHUCTBUSA, HCIOJIb3YS 3aKOHBI M
dopmyIbl, cBsi3bIBaIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 33]]a4M 3aMChIBaTh KPATKOE YCJIOBUE, MOJICTABIISATh (PUIUUECKUE
BEJIMYUHBI B (DOPMYJIbI U MPOBOAUTH Pacy€Thl, HAXOJAUTH CIPABOYHbBIC
JaHHbIE, HEOOXOAMMBIE JJIS1 PELICHUS 3a/1a4, OLIEHUBATh PEATUCTUY HOCTh
MOJTy4YEeHHOHW (PU3NYECKON BETMYUHBI;

pacro3HaBaTb MPOOJIEMBbI, KOTOpPbIE MOHO pPEUIHUTh MPU MOMOUH
(bU3NUECKUX METOJIOB, B ONTUCAHUU HCCJIEI0BAHUS BBIIETSITh IPOBEPSIEMOE
OpeAnojioxkeHne  (TUnoTe’y),  pa3idyaTh M HUHTEPIPETUPOBATH
MOJIyYCHHBIN pE3yNlbTaT, HAXOJWTh OIIMOKM B XOJ€ OIbITA, JeNarbh
BBIBOJIBI 110 €0 pe3yJIbTaTam;

OPOBOJAUTH OMNBITBI 1O HAaOMIOACHUIO (PU3WYECKUX SIBICHUW WK
(bu3nIECKuX CBOMCTB TEN: dhopMyUpOBaThH MIPOBEPSAEMBIC
NPEANnoJIoKeHUs, COOUpPaTh yCTAHOBKY U3 MPEAJIOKEHHOT0 000y 10BaHus,
3aMMuchIBaTh X0 ONbITa U (GOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh NPSIMbIE HM3MEPEHHSI PACCTOSIHUSA, BPEMEHH, MacChl Tea,
00bEMa, CHJIBI U TEMIEPATypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MNPUOOPOB C Y4ETOM
3aJ1aHHOM a0COJIFOTHON MOTPEIIHOCTH U3MEPEHUH;

MIPOBOIUTH UCCIICAOBAHNUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMYMUHBI OT
JIpPyrod ¢ HCIOJIb30BAHUEM IMPSAMBIX W3MEPEHHH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXKYLIETOCS Tela OT BPEMEHM [BW)KECHHS TeJa, CHIIbI
TpPEHUs CKOJIbXKEHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH TeT
Y HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIONIAIH CONPUKOCHOBEHUS TEJN, CUIIbI
YIPYTOCTH OT yIJMHEHUS TPYKUHBI, BBITAJIKUBAIOLICH CUIIBI OT 00bEMa
MOTPYKEHHOW YacTH Tejla U OT ITIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJO, YCIOBUM
TUTaBaHUsl TeJl, YCJIOBUW paBHOBECHs pbldyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4e€OHOTO UCCIENOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUs, Clenysl MPEeJOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYCHHOW 3aBUCUMOCTH (U3MUECKUX BEIMYWH B BHJIEC



NpEe/JIOKEHHBIX TabIuI] U TpaduKOB, JeJaTh BBIBOJBI MO pPE3yJbTaTam
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA JKMJIKOCTH W TBEPAOIrO TENA, CHUJIa TPEHUSA CKOJIbKEHUS,
JaBJIEHHME  BO3/1yXa, BBITAIKUBAIOLIAS CHJa, JCUCTBYIOIIAas  Ha
HNOTPYKEHHOE B JKUIKOCTh TENO, KOIPPUIMUEHT MOJIE3HOTO JIEUCTBUS
IPOCTBIX MEXAaHU3MOB), CJEIys MPEMIOKEHHOW WHCTPYKUUU: IIpU
BBIIIOJIHEHUM HM3MEPEHUI cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCJISITh 3HAUEHNUE UCKOMOW BEJTMUMHBIL;

c00JII01aTh MPaBUIIa TEXHUKU 0€30MacHOCTH pu paboTe ¢ 1adopaTopHbIM
000py/I0BaHUEM;

yKa3bIBaTh MPHUHILMUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JAUHAMOMETpP, COOOIIAIONIMECS COCYbl, OapoMerp,
pblyar, MOJBUKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTh;
XapakTepU30BaTh MPUHLMUIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPON HA WX OMUCaHUs (B TOM YHUCIE:
NOJAIIMIIHUKYA, YCTPOWCTBO BOJONPOBOJA, TUAPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, NOPILIHEBOM HACOC, ApEOMETP ), UCTIONb3YS 3HAHUS
O CBOMCTBaxX (PM3UYECKUX SBJICHUN U HEOOXOUMBbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OpPUBOAUTH  IpUMEpPbl  (HAXOAUTh HMHPOpPMALMIO O  MpUMeEpax)
NPaKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUW B MOBCEIHEBHOM
KU3HU U1 oOecrieueHust 0€30MacHOCTU MPU 00pallleHnH ¢ TpudopaMu 1
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIIOJICHUS
HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOILIEH Cpere;

OCYILIECTBIATH OTOOp MCTOYHUKOB uHpopMmaiuu B HWHTepHere B
COOTBETCTBHUHU C 33/IaHHBIM IMOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA M TMyTEM CpaBHEHUS PA3IUYHBIX MCTOYHUKOB BBIACIAThH
uHbOPMAIMIO, KOTOpas SBJIAETCS MPOTUBOPECUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCIIOJIb30BaTh NP BBHIMIOJHEHUHU YY€OHBIX 331aHUI HayYHO-TIOMYJISIPHYIO
auteparypy (U3UYECKOro COJEp)KaHWs, CIpPaBOYHBIE MaTepHabl,
pecypcsl cetu MHTepHer, BiaageTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTA,
npeoOpazoBanus HHGOPMAITUN U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE U YCTHBIE COOOILCHHS Ha
OCHOBE 2—3 HUCTOYHUKOB MHPOpMAIK PU3UIECKOTO COJIEPKAHUSI, B TOM
yucie MmyOJuYHO JIelaTh KpaTKue COOOIIEHUS O pe3yibTarax MPOEKTOB
WM Y4eOHBIX HCCIEAOBaHUN, MPU H3TOM TPAMOTHO HCHOJIL30BaTh



U3YUYEHHbIA TOHATUHHBIMA anmapar Kypca (U3HUKH, COIPOBOXKAATh
BBICTYIUICHHE IIPE3EHTALUEN;

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN PaCHpEnessaTh
00sI3aHHOCTH B TpyMIE B COOTBETCTBUM C IMOCTABJICHHBIMM 3aJa4amH,
CICIWTh 3a BBIIIOJHECHHEM IUIAHA JEHCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  TPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLHX.

K xoHIy 00yuenus B 8 kiiacce rmpenMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYYAIOIIMXCSl YMEHUM:

HCIIOJIb30BATh MOHATHS: Macca U pa3mMepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSA BELIECTBA, KPUCTALIMYECKUE U
amop(HbIe TeNa, HACBIIMIEHHBIA M HEHACBHIIICHHbI Tap, BJIAXHOCTH
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS SHEPIrUs, TEIUIOBOW JBHUIaTEllb,
AJIEMEHTAPHBIN JIEKTPUYECKUM 3apsiJl, JNEKTPUUECKOE T0JIE, IIPO BOJHUKA
Y TUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE T10JIE;
paziuuarh siBjieHUs (TEIUIOBOE pacIMpeHUe W c)KaTue, Teruionepesaya,
TEIUIOBOE PABHOBECUE, CMAaYMUBAaHUE, KAIWJULIPHBIE SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIUs, IUIABJICHUE, KpUCTauM3aius (OTBEpIEBaHUE), KHUIICHHE,
TeIJIonepeaaya (TEeTIOpPOBOTHOCTD, KOHBEKIIHUS, U3JIy4CHHE),
ANIEKTpU3alMs TEJl, B3aUMOJIEHCTBUE 3aPsII0B, IEUCTBUS SJIEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMBbIKaHHUE, B3aUMOJICMCTBUE MATCHUTOB, JEWCTBUE
MarHUTHOTO MOJIsI Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS UH]TYKIINS )
[0 OIMCAaHUK) HX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBICHUE HW3YUYCHHBIX (PU3MUECKUX SIBJICHUN B
OKpY)KaloIlleM MHpE, B TOM 4HCJE (PU3UUecKue SBICHUS B IPUPOJE:
MIOBEPXHOCTHOE HATSKCHUE W KalWUISIPHBIE SIBJIEHUS B MPUPOJIE,
KpUCTAUIbl B npupoje, uziydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3zoBaHue pOCHI, TyMaHa, MHEesl, CHEra, dJICKTPUIECKHUEC
SABJCHUSI B aTMoOcdepe, IIEKTPHUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emiu, Apeid MOM0COB, POJIb MAarHUTHOTO MOJIS JJIsl KM3HU Ha
3emJie, MOJIAPHOE CUSIHUE, TIPU ATOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTSTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TET M (PU3UYCCKUE SIBJICHUS, UCTIONIb3YS
(bu3UYeCKUe BEMIUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHS, KOJIMIECTBO
TEIUIOTHI, VYAECIbHAS TEIUIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTA
IJIaBJICHWS, YACNbHas TeIuioTa MapooOpa3oBaHMs, yaeidbHas TEIIoTa
CropaHus TOIUIMBA, KOA(MPHUIIMEHT TOJE3HOTO MACHCTBHS TEIIOBOM



MAIllMHbI, OTHOCHUTENbHAs BIIAXKHOCTh BO3/YyXa, DJCKTPUUECKUI 3apsij,
CUJIa TOKa, DJIEKTPUYECKOE HaMpsyKEHHE, COMPOTHUBIIEHHE MPOBOIHUKA,
yIelbHOE  CONpPOTUBJICHHWE  BeEIIeCTBa, pabora W MOUIHOCTH
ANEKTPUYECKOTO  TOKA), NPH ONUCAHMHM MPaBWILHO TPAKTOBAThH
bu3nYecKuil CMBICI UCIIOIb3YEMbIX BEIMYUH, 0003HAUCHUS U €AMHHULIBI
¢u3nYecKUX BEIUYMH, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE JIAHHYIO
¢u3nYeCKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TI'pauKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS M TPOLECCHI,
UCIIOJIb3ys OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TeOPHUH
CTPOEHUS BEILECTBA, MPUHIIUI CYNEPIO3ULIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsa, 3akoH OMa JUi ydacTKa [enu, 3aKOH
Jbxoyns—JIeHia, 3aKOH COXpaHEHUs OJHEPTHHM, NpPH OTOM J1aBaTh
CJIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €ro MareMaTH4ecKoe
BBIPKEHHUE;

OOBACHATh (PU3MUECKHE MPOIECCHl M CBOWCTBA TENl, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHUE U3 1—2 JIOTHYECKHUX
[IaroB ¢ OMopoil Ha 1-2 W3y4yeHHBIX CBOWCTBA (PU3MUECKHX SIBICHUH,
dbu3nYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarh pacy€rHele 3amauu B 2—3 JEHCTBUS, HUCIOJB3YS 3aKOHBI H
dbopmyIibl, CBsI3BIBaIOIIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUSI 3aJla4¥l 3alMChIBATh KPATKOE YCJIOBHE, BBISBISITh HEHOCTATOK
JNAHHBIX I pEIICHWs 3a/ladd, BBIOMpATh 3aKOHBI W (OPMYIIHI,
HEOOXOUMBIE [JIsi €€ peIleHHs, MPOBOJIUTH pPacuéThl U CPaBHUBATH
NOJTy4eHHOE 3HaYeHHEe (PU3MUECKON BEIMYMHBI C M3BECTHBIMH JJAHHBIMU;
pacro3HaBaTh NPOOJIEMbI, KOTOPHIE MOYHO PEIIUTh MPU TOMOIIH
(GU3NIECKUX METOJIOB, MCTOJB3Ysl ONMUCAHUE HMCCICAOBAHMS, BHIICTSTH
NpOBEpsSEMOE TIPEIOJIOKEHUE, OIEHUBATh MPABWILHOCTh MOPSIKA
NPOBENICHUS UCCIICIOBAHMSI, IETIaTh BEIBOJIBI,

NPOBOJUTH OMBITHl 0 HAOMIOAEHUIO (PU3UYECKUX SIBJICHUN WIH
bU3nIECKUX CBOUCTB Tel (KamUIIpHBIC SIBJICHHUS, 3aBUCUMOCTH JaBJICHUSI
BO3]lyXa OT ero 00b&ma, TeMreparypsl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHus MPU M3TYYECHUH OT IIBETa M3Tydarouiel (MOIJIONIAOIIEH)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OHIEKTPU3alHs Tel M B3aUMOJCHCTBHE
ANMEKTPUYECKUX 3apsiI0B, B3aMMOJCHCTBUE TOCTOSTHHBIX MAarHUTOB,
BU3YAIM3allMsl MAarHWTHBIX TIOJIEH TIOCTOSIHHBIX MAarHUTOB, JICHCTBUSI
MarHUTHOTO TIOJII HA MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHWTa,



CBOMCTBA DIJIEKTPOJBUTATENd TMOCTOSHHOTO TOKa): (OpMYIMpOBaTh
IpOBEpsEMbIE MPEANOJIOKEHHSI, COOUpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, OMUCHIBATH X0/ OTIbITA U (POPMYIHPOBATH BHIBOBL;
BBINIOJIHATH ~ MPSAMbBIE  HM3MEPEHHUS  TeMIepaTypbl, OTHOCHUTEIbHOU
BJIAXHOCTH BO3JYyXa, CWJIbl TOKa, HANPSKEHUA C MCIOJb30BaHUEM
AHAJIOTOBBIX MPHUOOPOB U JaTYMKOB (PU3UYECKUX BEIUYHMH, CPAaBHUBATbH
pe3yNbTaThl U3MEPEHUN ¢ Y4ETOM 3aJJaHHON aOCOIIOTHOM MOTPEUIHOCTH;
IPOBOJUTH UCCIIETOBAHKUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUMHBI OT
JpYyrol ¢ HCHOJIb30BAHMEM MPSIMBIX HU3MEpPEHUl  (3aBUCUMOCTH
COIIPOTHUBJICHUSI TPOBOJHHUKA OT €ro JJIMHBI, IUIOLIAJH MOIEPEYHOTO
CEUEHMSI U YACIbHOI0 COIPOTHUBIICHUS BEIECTBA IPOBOJIHUKA, CHJIbI TOKA,
UAYWIETO 4epe3 IMPOBOJHUK, OT HaNpsDKEHWs Ha MPOBOJIHHUKE,
UCCIIEIOBAHUE TIOCJIEAOBATEIbHOIO W NapauIeIbHOTO COEAMHEHUMN
NPOBOJHUKOB): IJIAHUPOBATH HCCJIEAOBAHUE, COOMpATh YCTAaHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MPENJIOKEHHOMY IUIaHy, (PUKCUPOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJE TaOIUL M TpaduKoOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCJIEI0BAHMUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHMsI (PU3UYECKUX BEIWYUH (yAeabHas
TEINIOEMKOCTh  BEILECTBA, CONPOTUBIIEHUE MPOBOJHUKA, padboTa H
MOUIHOCTh AJIEKTPUYECKOT0 TOKA): MJIAHUPOBATh HU3MEPEHHs, COOUpaTh
HKCTIEPUMEHTANIbHYIO YCTAHOBKY, ClIeAysl MPEIJI0OKEHHON UHCTPYKIUH, U
BBIYUCJIISITh 3HAUYEHUE BEIUYNHBI;

co0JII01aTh MPaBUJIa TEXHUKU 0€30TacHOCTHU IIPU paboTeE ¢ JIaOOpaTOpHBIM
000py/TI0BaHUEM;

XapakTepu30BaTh MPUHLMUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl Ha MX OMUCaHUs (B TOM 4YHCIIE:
cCUCTEMa OTOIUICHHS JOMOB, TMTPOMETP, MapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CUYETUMK BJICKTPUUECKOW 3HEPTHH, 3JIEKTPOOCBETUTEIbHbBIC
npuOOPHI, HAarpeBaTeNIbHbBIE AEKTPOTPHUOOPHI (IPUMEPHI ), STEKTPUYECKHUE
NPEIOXPAHUTENH, IIEKTPOMArHUT, JIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MUYECKUX SIBICHUM M HEOOXOIHMbIE
buznueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUECKHUE YCTPONCTBA M HM3MEPUTENbHBIC
npuboOpsl MO CXeMaM U CXEMaTHYHbIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTaTENIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl AJIEKTPUYECKHUX
Hernel ¢ MocjaeoBaTeIbHbIM U MapauieNIbHbIM COEIMHEHUEM JIEMEHTOB,
pazinyasi yCJIOBHbIE 0003HAYEHUS JIIEMEHTOB JIEKTPUUECKUX 11ETeH;



OPUBOJUTH  TpPHUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O MPUMEpPax)
NPAKTUYECKOTO MCIMOJb30BaHUS (DU3MUECKUX 3HAHWI B TMOBCEIHEBHOMN
AKHU3HU JIJ1s1 oOecrieueHus: 6e30nacHOCTH Mpu oOpalieH!y ¢ mpudopaMu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS U COOIIOIECHUS
HOPM 3KOJIOTHYECKOTO MOBECHHS B OKPYKAIOILEH CPEIE;

OCYHIIECTBIISITh TOHWCK uH(popManmu (U3UYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAaHUUM W IIyTEM CPAaBHEHHUS
JOTIOJTHUTENbHBIX ~MCTOYHUKOB  BBIACIATH HMHPOpPMALUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUHBOM UM MOXKET OBITh HEAOCTOBEPHO;
UCII0JIb30BaTh MPU BBIMIOJHEHUH Y4EOHBIX 3a/1aHUI HAyYHO -MTOMYJISPHYIO
auTeparypy (U3MUYECKOro COJEpKaHus, CIPaBOYHBIE MaTepHualbl,
pecypchl cetu MHTepHer, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUN U3 OJHON 3HAKOBOUW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHWUS,
000011as UHPOPMAIUI0O W3 HECKOJbKMX HWCTOYHHKOB (PU3UYECKOTO
COJCpXKaHUA, B TOM 4YHUCJIE MYyOIMYHO TMPENCTABISATh PE3YJIbTAThI
NPOEKTHOM I HUCCIIEOBATENLCKOM ACITEIbHOCTH, PU 3TOM IPaAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (QU3HKH,
COTIPOBOK/ATh BBICTYIUICHHUE TIPE3EHTAIINECH;

OpY  BBITIOJIHEHUN Y4Y€OHBIX TMPOEKTOB M HCCICAOBAaHMN (DU3MUECKHX
NPOIIECCOB paclpeneNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTh 3a BHITIOJIHEHUEM ILJIaHA JICUCTBUN U
KOPPEKTHPOBaTh €ro, ajeKBaTHO OLIEHHBATh COOCTBEHHBIH BKJIA] B
JEeSITeIHHOCTh IPYIIIBI, BRICTPABATh KOMMYHHKATHUBHOE B3aMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOH(IUKTHI.

K koHity oOyuenust B 9 Kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXxarh C(QOPMUPOBAHHOCTD Yy 00YUaOIIMXCSI YMEHUM:

UCIOJIb30BaTh TMOHATHS: CHCTEMA OTCUETa, MaTepHallbHAas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHUYECKOTO ABMXKEHHUS, NedopMarus
(ynpyrasi, TulacTU4ecKasi), TPEHHE, LEHTPOCTPEMHTEIbHOE YCKOpEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH, a0 COIOTHO TBEPAOE TEO,
HEHTP TSKECTH TBEPAOTO TeNla, paBHOBECHE, MEXaHUYECKUE KOJeOaHus 1
BOJIHBI, 3BYK, MHQPa3BYyK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJlbHO30PKOCTh,
CIIEKTPBI UCITyCKAaHUsS U TMOIJIOILICHUS, alb(]a, OeTa- U raMmma-u3IydeHus,
W30TOIIBL, SIIEPHAST SHEPTETHKA,;

pazinyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE IBIKEHUE, CBOOOIHOE
NaJieHUe TeJ, PABHOMEPHOE JBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJl, PEaKTUBHOE JBI)KEHHUE, KOJEOATEIIbHOE JIBIKEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE JBUKEHUE, OTPAKCHHE
3ByKa, MPSAMOJIMHEIHOE pAacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE
CBETA, [TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEIOr0 CBETa B
CIIEKTp M CJOXKEHHE CIEKTPaJbHbIX LBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHENYATOrO CIIEKTpa
U3JIy4€HUS ) 110 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB K HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE W3YyYEHHBIX (UIUUECKUX  SBICHUNA B
OKpyXarolleM Mupe (B TOM 4Hcie (pu3MuecKkue SIBICHHUA B MPHUPOJIE:
NPWIKMBBI U OTJIUBBI, IBHKEHUE TUIaHET COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JNBWKEHUE JKUBBIX OPTAHHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH,
3EMIJIETPSICEHUE, CEUCMHUYECKHUE BOJHBI, IyHaMH, 53XO0, IBETa TeJ,
ONTUYECKHUE SABJICHUS B MPUPOJAE, OMOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOJIIETOBOTO W PEHTTEHOBCKOTO M3JyYEHUH, €CTECTBEHHbBIN
paANoOaKTUBHBIM (DOH, KOCMHYECKUE JIy4yd, PAAUOAKTHUBHOE H3ITy4CHHE
OPUPOJHBIX MUHEPAJIOB, JEHUCTBHE pPaJIUOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M YEeJIOBEKa), MPHU 3TOM MEPEBOAUTH NPAKTHUECKYIO 3a/layy B
yueOHY10, BBIJECIATHh CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUM;

OTHCHIBATh U3yUEHHbIE CBOMCTBA TNl U (U3UUECKUE SIBICHUSI, UCTIOJIb3YsI
bu3nueckue BEIMYMHBI (CpEIHSAs] U MTHOBEHHas CKOPOCTh Tela Mpu
HEpPAaBHOMEPHOM JIBI)KEHUHU, YCKOPEHHUE, MepeMElIeHUe, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHMs, CWJIAa YIPYTOCTH, CWJIa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMajJeHUs, BEC Tela, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTh, MOTEHUHMAIbHAs SHEPTHs Teda,
MNOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPTHUS CHKATOM
NPYXUHBI, KUHETUYECKas DSHEPrus, TIOJHas MEXaHW4YecKas HHeprus,
NEepHUO/I U 4YacTOTa KoJieOaHUM, JJTMHA BOJHBI, IPOMKOCTh 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEIOMIICHUS CPEJibl), P ONMHUCAHUU
NPaBWIbHO TPaKTOBaThb (PU3WYECKUM CMBICT HUCIOJIb3YEMbIX BEJIMYUH,
0003HaYeHUs] U €IUHULBI (U3UUYECKUX BEIUYHMH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEMUUHY C JIPYTUMH BEIMYHUHAMU,
CTPOUTH TPAPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYHUH;
XapakTepu30BaTb CBOMCTBA Tel, (PU3UYECKHE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMsI SHEPIHM, 3aKOH BCEMUPHOTO TATOTEHMUS,
NPUHIUI CYHEPIO3ULUUN CHJI, NPUHLUI OTHOCHUTENbHOCTH ['amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HUMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsIA0BOT0 U MACCOBOIO UM CEIl



Opy SACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCHIBaTh €r0 MaTeMaTH4eCcKOe BhIPAKEHUE;

OOBACHATh (PU3MUECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YMUCIE U B
KOHTEKCTE CHUTYyalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
OPUYHUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00bSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ ONOPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHMIA,
$u3nYeCcKrX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiarb pacu€THple 3ana4yu  (OmMuparoIMecss Ha cHcTeMy u3 2-3
ypaBHEHHI), UCTIONb3YsI 3aKOHBI ¥ POPMYJIBI, CBSI3BIBAIOIINE (PU3UIECKUE
BEIIMYMHBI: HA OCHOBE aHajM3a YCJOBHS 33/Jayd 3alMCHIBAaTh KPAaTKOE
YCIIOBUE, BBISIBIATh HEJOCTAIOIINE WM U30BITOYHBIE JaHHbIE, BEIOMPATH
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JIJISl PELCHHUsI, TPOBOJAUTH PACUYETHI U
OLICHUBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAa4eHUA (PUIUYECKO
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIHMTh MPU MOMOIIU
dU3UYECKUX METOJIOB, HCTOJb3Ysl OMUCAHHE HMCCIEAOBAHUS, BBIICIATDH
IpOBEPSIEMOE TMPEANOJIOKEHNE, OLEHHBATh NPABWIBHOCTh MOPSIKA
NpOBENICHUS]  UCCJENOBaHMs, Jelarb BBIBOJABI, HMHTEPIPETHPOBATH
pe3ynbTarhl HAOJIOJEHUI U ONBITOB;

OPOBOJUTH OMNBITHl [0 HAOMIOJEHUIO (PU3UYECKUX SIBICHUM WU
busnueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HeroToHa, 3aKoHa
COXpPaHEHUs] PHEPTUH, 3aBUCUMOCTH IEpUOAa KOJEOaHUH MPYKUHHOTO
MasiTHUKAa OT MAacChl Tpy3a U ®KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIBIX KOJIEOaHUH, MPSMOJMHEHHOE pacIIpOCTPAaHEHUE CBETA,
pazyioxkeHue OerIoro CBeTa B CHEKTP, U3YyUEHHE CBOMCTB M300paXeHUs B
IUIOCKOM 3€pKajie ¥ CBOMCTB M300paXeHus NpeaMera B coOuparouien
JWH3€, HaAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CIEKTPOB HU3IIydEHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOro Habopa
0o0OpyAOBaHUs, ONHUCHIBaTH XOJ OMNbITA M €ro  pe3yJbTarhl,
dbopMyIMpOBaTh BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOUMOCTH CEPHUIO MPSMBIX U3MEPEHUM, OTIPeIesis
CpelHee 3HAYEHUE HU3MepsieMol BelMuYuHBl ((POKyCHOE paccTosiHHe
cobuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOpP CIOCO0a H3MEpPEHUs
(M3MEpUTETHLHOTO TIPHUOOPA);

NPOBOJUTh HCCJEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUHN (3aBUCHUMOCTb IYTH OT BPEMEHU
Opy PaBHOYCKOPEHHOM JBWXEHUU O€3 HayalbHOW CKOPOCTH, MepHoja
KOJICOAHWH MAaTEeMaTUYECKOTO MAsTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHHs CBETa OT yrja MaJeHusl M yria NpejoMJIeHUs OT yria



naJieHus1): IUIAHUPOBaTh UCCJEOBAaHUE, CaMOCTOSITENIbHO COOHpaTh
YCTaHOBKY, (UKCHpOBaTh pPeE3yJbTaThl MOJYYEHHOW 3aBHUCHUMOCTHU
bu3NUEeCKUX BEIMYWH B BUJE TaOIMIl W TpaduKOB, JelaTh BBIBOJBI IO
pe3yJbTaraM UCCIeI0BaHMS;

OPOBOJIUTH KOCBEHHBIE HW3MEpPEHHUs (PUINYECKUX BEIMUUH (CPEemHss
CKOPOCTh M YCKOpPEHHE Tela IMpU PABHOYCKOPEHHOM JBWKCHUH,
YCKOpEHHEe CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHBI, KO3 UIIUEHT
TPEHUSI CKOJIb)KEHUS, MEXaHudeckas paboTa W MOIIHOCTh, YacTOTa U
nepuoj; KojiebaHuW MaTeMaTHYeCKOro W TMPY>KUHHOTO MAasTHUKOB,
OonTUYEeCcKass Cuia CcOOWparoleld JMH3bL, PAJAHOAKTUBHBIA  (POH):
IUIAHUPOBATh U3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAYS NP EAJI0KEHHON NMHCTPYKIIUU, BEIYUCIISATh
3HAYEHHE BEJIMUUHBI U aHATU3UPOBATH MOJIyYEHHbIE PEe3YyJIbTaThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUM;

c00JII01aTh MPaBUIIa TEXHUKU 0€30MacHOCTH pu paboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKM W3YYEHHBIX (DU3MUECKUX MOJIEIEH:
MaTrepualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYCYHBIH MCTOYHUK
CBETa, JIyd, TOHKas JMH3a, IUIaHETapHas MOJElIb aroMa, HYKJIOHHAas
MOJIelIb aTOMHOTO SJIpa;

XapakTepU30BaTh NPHUHIMUIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOpPOW HA WX omucaHus (B TOM 4YHUCIE:
CIIUIOMETp, JATYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHUS, PaKera,
IXO0JIOT, OYKH, TMepucKom, (oToanmapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCMONB3ysl 3HAHUS O
CBOMCTBaX (U3UYECKUX SBICHMA U HeEoOXoauMmble (usmyeckue
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl i CXEMAaTHYHbIC PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOUCTB, U3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIIECCOB
OpW pEIICHUH YYeOHO-TIPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMbI JIJIst
MOCTPOCHUS N300paKEHUI B IIOCKOM 3€pKajie U COOMparomiei JIMH3e;
NPUBOJNUTH TPHUMEPHl  (HAXOIWUTh HWHPOPMAIMIO O  MpPUMEpPax)
NPAKTUYECKOTO HCIIOJh30BaHUS (DU3MUECKHX 3HAHWHA B TIOBCEIHEBHOM
KU3HM 11 oOecrieueHust 0€30MacHOCTH MPU 0OpallleHnH ¢ TprudopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBbS M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEAEHUS B OKPYXAIOILEeH cpee;

OCYIIECTBJIATh TMOWCK HWH(pOpMaAuu (U3UIECKOTO COACpkKaHUSI B
HHTepHeTe, caMOCTOSATENLHO GOPMYIUPYS TOUCKOBBIH 3anpOC, HAXOUTh



MYTH OTpPEAeTCHUs] JOCTOBEPHOCTH MOJIYYEeHHONH HH(POPMAIIUN HA OCHOBE
MMEIOLMXCS 3HAaHUH U TOTIOJHUTEIbHBIX UCTOYHUKO B;

UCII0JIb30BaTh MPU BBINOJHEHUH Y4E€OHBIX 3a/1aHUN HAYYHO -[TOMYJISIPHYIO
auTeparypy (U3MYECKOro COJEpkaHus, CIPaBOYHbIC MaTepHualbl,
pecypcsl cetu MHTepHeT, B1ageTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMAUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE
UHPOpPMAIIUM U3 HECKOJIbKMX HCTOYHUKOB (DU3MUYECKOTO COJEp KaHMUs,
yOJMYHO NPEICTABIATH PE3YIbTAThI IPOEKTHOM UM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM TIPaMOTHO MCIIOJb30BaTh HW3Y4YEHHBIN
NOHATUIHBIM anmapar M3y4aemMoro pasjaena (U3MKH U CONPOBOXKIATh
BBICTYIUICHHE TPE3CHTallMed C Y4E€TOM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontpoabubie | IlpakTnueckue
n/n NPOrpaMMBbI Bcero o0pa3oBarTeJbHbBIE
padoThI padoThl
pecypchbl

Paznen 1. ®u3uka u €€ posib B IO3HAHUM OKPY’KAOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOIE 2 bubnmoreka [IOK
' K PHpOA https://m.edso00.ru/7f416194
bubnmoreka [IOK
e R 2 ! https://m.edso0.ru/7f416194
. bubmuoreka IIOK
1.3 EcTecTBeHHOHAYYHBI METOJI TO3HAHUS 2 1 ttoo/m.edsoo.ru/ 741614
Hroro mo pazneny 6

Pazneu 2. [lepBoHaya/ibHble CBe/JIeHUS O CTPOCHUH BelleCTBA

2.1 Ctpoenue BemecTa 1 bubmorexa HOK
' p 1 https://m.edso00.ru/7f416194
59 JIBr>KeHUE U B3aUMOICMCTBUE YACTUI] 9 1 bubnmoreka [IOK
' BEIeCTBA https://m.edso0.ru/7f416194
Bu6nuoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https2/m.edsoo.ru/7§416194
Hroro no pazneny 5
Pa3nea 3. /IBukeHUe M B3ZauMo/ielicTBHeE TeJl
3.1 MexaHnuueckoe JIBUKEHUE 3 bubmorexa TIOK

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

3.2 WNuepnus, Macca, IJIOTHOCTD 4 1 Bu6nunoreka [JOK



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

bu6nuoreka [JOK

33 Cuna. Buget o 14 2 https://m.eds00.ru/7f416194
Htoro no pazneny 21
Paznen 4. /laBjieHue TBE pabIX TeJ, )KUIAKOCTE | ¥ ra3oB
41 Hasnenue. [lepenava naBneHus TBEPAbIMU 3 bubmuoreka [IOK
' TeJIaMH, JXKUJIKOCTSIMU M ra3aMH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIieHHe KHAKOCTH S https://m.edso0.ru/7f416194
Bu6nuoreka [JOK
4.3 Arvocdeproe naseHme 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE )KUJKOCTH U Ta3a Ha MOTPYKEHHOE ; 3 bubmuoreka IIOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora n MmoumocTs. JHeprus
bub6nmmoreka [IOK
51 Pabora u mompoCT® 3 1 https://m.edso0.ru/7f416194
Bu6nunoreka [IOK
52 Hpoctbie MexatH3MbI > ! https//m.eds00.ru/7f416194
bu6nuoreka [JOK
53 Mexanmeckas SHEprHs 4 ! https://m.edso0.ru/7f416194
Hroro mo pazneny 12
PesepBHOE Bpems 3
OBIHIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 68 12



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

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Konrpoabnsie | Ipakruueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypesl
Paznen 1. TemuioBblie siBJIeHUSI
. bu6moteka [IOK
11 CTpoenue 1 CBOHCTBA BEIIECTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpouecce! 21 1 ° https://m.edsoo.ru/7f4181ce
Hrtoro 1o pazuery 28
Paznen 2. djekrpuyeckne 1 MArHUTHbBIE sIBJIE HUSI
51 DJeKTpruYecKre 3apsiibl. 3apsHKEHHbBIE Tella 7 1 bubmuoreka [IOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoTeka [IOK
2.2 [TocTOSsIHHBIM 2NTEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubmauoreka [IOK
23 Maruutiie spacHis 6 1 15 https://m.edsoo.ru/7f4181ce
bub6aunoreka [JOK
24 DTICKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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
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9 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB H TeM uudg poBbie
Ne ni/m P Konrpoabnsie | Ipakruueckue (mpp )
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. Mexanu4eckue siBJIeHUsI
11 Mexanndeckoe IBUIKCHHUE M CITOCOOBI €r0 10 1 bu6mmoTexka [IOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
. bu6muorexka HIOK
12 BiaumopieicTBHe Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6aunoreka [IOK
13 3aKOHpI COXpaneHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuueckue KoJ1e0aAHUA U BOJHbBI
bu6mmoTeka [IOK
2.1 Mexanprecxue Koneoanus 7 3 https://m.edsoo.ru/7f41a4a6
bubmauoreka [IOK
2.2 M . 1
CXAHHMHECKHE BOMHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3neu 3. DiieKTPOMArHMTHOE MOJIE€ M 3JIeKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMAarHUTHOE TTOJIE U bubnmnorexa [IOK
3.1 6 2 .
AJICKTPOMArHUTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o paznery 6
Paznen 4. CBeTOBbBIE AAIBJIEHUSI
4.1 3aKOHBI PaCIPOCTPAHCHHUS CBETA 6 2 bubnmuorexa [IOK



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

bu6aunoreka [JOK
4.2 JIMH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 https/m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Pasnosxenue 6enoro cBera B CIIEKTP 3 2 https/m.edsoo.ru/7f41a4ab
Hroro no pazneny 15
Paznen S. KBaHnToBbIe siBJIeHUSI
bubmuoreka [IOK
5.1 Hcnyckanue u MOTIoNEHNE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7f41a4a6
bu6aunoreka [IOK
52 CTpociHe aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6moTeka [IOK
5.3 S nepHble peakunuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszneu 6. [loBTopuTeIbHO-0000IIAIOIIMIT MOTYJIb
[ToBTOpeHue U 0000IIEHUE CONEPKAHMS Bubmuotexa LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecrBo yacoB

Bcero

KonTpoJsbHbIe
patdoThI

[pakTnueckue
padoThbI

Jlara
U3yYeHHUs

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchl

dusrkKa — HayKa O IPUPOJE.
SBnenus npuponst. Dusznueckue
SIBJIICHUS

MexaHn4ecKue, TEILIOBLIC,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUSI

®duznyeckue BEINYNHBI U UX
u3MepeHue

VYpoxk-uccnenosanue "M3mepenue
TEMIIepaTyphl PHU MTOMOIIH
KHJIKOCTHOTO TEPMOMETpPA U AaTUUKA
TeMnepaTypsl"

Kak ¢u3uka u apyrue ecTecTBEHHbIE
HAyKd U3Y4arOT IPUPOLY.
EcTecTBeHHOHAYYHBIN METO/I
nosHanus. Onucanue PU3nYecKux
SIBJICHUU C TTOMOIIBIO MOJIENIeH

bubnmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[Iposepka
TUIIOTE3bI: TATBHOCTH TTOJIETA MAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooutblnie, YeM OoJble BBICOTA ITycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BeuectBa. ONBITHI,

bu6moreka [JOK

7 OKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE
A HHe JHCKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBUIKEHHME YaCTHI] BEILIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccrnenoBanue «OMBITH 11O
9 HaO0JII0ICHUIO TETIOBOTO PACIIMPEHUS
razoB»
10 ArperaTHbl€ COCTOSTHUSI BEIIECTBA
B3anmocBsI3bp Mexy CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHHI
BOJIBI
MexaHn4yecKkoe IBHKEHUE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE bubmaorexa LIOK
P P P https://m.edsoo.ru/ff0a05c6
JBHKCHHEC
bu6mmoreka [IOK
13 Cxopocts. EQMHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myru ¥ BpeMeHHU ABUKEHUS brbmorexa HOK
yr p a https://m.edsoo.ru/ff0alae4
Nnepuus. 3akoH HHEPIUH.
15 BsalfMo elficTBre TeJ'IpKaK OpUYrHa brbmorexa IOK
a p https://m.edsoo.ru/ff0a0c10
N3MCHCHUS CKOpOCTI/I JOBUXXCHUSA TCIT
IInotHOCTE BemecTBa. PacueT mMacchl bu6morexka [IOK
16
H 00bEMa TeJIa 110 €r0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «OnpeaeneHue



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
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTHU TBép,Z[OI‘O TCIa»

Pemenune 3amau mo reme "TInoTHOCTD

bubmuoreka IIOK

18 BenecTsa" https://m.edsoo.ru/ff0a123c
Cuta Kak XapaKTepUCTHUKA
19 B3auMojercTBus Tei1. Cruiaa
yrpyrocty. 3akoH ['yka
JlaboparopHas pabota «3ydenune
3aBUCUMOCTH PACTSHKCHHS
20
(medopMariuu) TPy>KUHBI OT
MPUIIOKEHHOM CHUITBI»
21 SIBnenue tarorenus. Cuia TsDKeCTH
CBsi3b MKy CUJION TSHKECTH U
99 . B P bu6mmorexa [IOK
Maccou Teita. bee Tea. TelicHHe https://m.edsoo.ru/ff0al778
3agad no teMe ""Cuna Tsoxkectr"
23 Cuna TshkecTd Ha JpYyrux IIaHeTax. bu6nuotexa LIOK
DU3NYECKIE XapaKTEPUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6nmmoreka [JOK
24 n .
3Mepeitie cit. JlnaMomeTp https//m.edsoo.ru/ff0al8cc
bu6morexka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnokeHue IBYX CHII, HAllPaBICHHBIX
26 . B . P bu6moreka [JOK
1o OHHO% TIPAMOH. https://m.edsoo.ru/ff0ala70
PaBHOAeMCTBYIOIIAS CHIT
97 Pemenune 3amgaud mo reMe
"PaBHOnelicTBYIOMAST cui'
98 TpeHune CKOIbKEHUsS U TPEHHUE ITOKOSI. bubnuotexa LIOK
Tpenue B npupoje U TEXHUKE https//m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabdora «3ydeHune bubnmoreka [IOK



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
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIBI TPEHU S
CKOJIBXKEHUSI OT CHUJIBI JABJICHUS U
XapakTepa CONPUKACAIOIIMXCS
IMOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8

Pemenue 3amad Ha onpeneneHue

30
PaBHOJCHCTBYIOLIECH CHJIBI
Pemenue 3agau mo temam: «Bec

31 Tenay, «[ papuyeckoe n300paxkeHue bubmumotexa LIOK
cuny, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHUID»

KonTponbsHas paboTa mo Temam:
«Mexaanyeckoe IBHKCHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«'paduueckoe M300paKEHUE CHI»,
«Cuib»

33 JaBnenue. CiocoObl yMEHBIIICHUST U bubmuoreka [IOK
YBETMYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTh

34 JIaBJICHUs Ta3a OT 00bEMaA brbmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEMIEpaTyphl
Ilepenaua naBieHus TBEPILIMU
35 TeJ‘f)aMI/I JKUIKOCTSAMU U ll")aSaMI/I 3akoH bubmuorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHue B KUJIKOCTH U Ta3e, bubmuoreka [IOK
BBI3BAHHOE IEMCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau mo teme «J/laBiaeHue B bu6mmorexa [IOK
JKUIKOCTH U rasze. 3axkoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaromnmpecs: cocybl bubmuoreka IIOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6nuoreka [JOK

r .
39 HAPABIIHICCIIH [pece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopimeBoit
JKUIKOCTHBIA HAacoc
Atmocdepa 3emuu. [TpuamHb
CYIIIECTBOBAHUSA BO3]], on
a1 }6’Hl 3 3 Yi bubmuoreka [IOK
ODOJIOTKH SEMITH. SABHCHMOCTE https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI
HaJ[ ypPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bosnyxa. ATMoc(epHOE AaBIeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocepHOTO JaBIICHUS. bubmuorexa [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTB aTMOC oro
44 BHCHMOCTS aTMOC(pHOT bu6mmoreka [JOK
AAABJICHHA OT BLICOTRI HAl ypOBHEM https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepous. Atmocdeproe bubnuotexa LIOK
JABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgad mo teMe
46 n n
'ATMOC(epHOE TaBJIeHUE
elcTBue 0C a3a Ha
51| norpmennoe wmrere Busmiore LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaboparopHas padora «OnpeneneHre
48 BBITAJIKUBAIOIICH CHUIIBI, bubmuoreka [IOK

JIEMCTBYIOLICH Ha TEJIO, MOTPYKEHHOE
B JKHUJIKOCTB

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopartopHas paboTa 1o Teme
«ccnenoBanne 3aBUCUMOCTH Beca
Tena B Bojie 0T 00bEMa MOrpyKEHHOU
B KUJKOCTb YacTH TEJa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGoparopHas paboTa
"KoHcTpynpoBanue apeomeTpa Uiu
KOHCTPYUPOBaHUE JIOAKU U
onpenenaeHue e€ rpy30rnoabEMHOCTH"

52

Pemenue 3anau no remam: «llnaBanue
cynoB. BoznyxomiaBanuey,
«JlaBneHue TBepAbIX Tel, KUIAKOCTEN
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckasi pabota

bubnmmorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

Monmocts. EqMHAIIEI MOIIHOCTH

bu6mmorexka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccrnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
oabEMe 110 JecTHule"

56

[IpocThie MexaHU3MBbI. Phryar.
PaBHOBecue cuit Ha peryare

57

KontponbHas pabora o treme
«JlaBieHue TBEPABIX TEIN, KUIKOCTEH
u ra3oB» / Bcepoccuiickas
MpoBepoyYHas paboTa

58

Pabora ¢ TekcTamMu 1o TeMe
«JlaByieHrE TBEPIBIX TEIN, KHUIKOCTEH

bubauoreka [IOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

59

Prryaru B TexHuke, ObITY U TPUPOJIE.
JlabGopaTopHas pabota
«/ccrenoBanre yCIOBHM PaBHOBECHS
phIuara

0.5

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

60

Pemenne 3aga4 mo Teme «YClI0BUS
PaBHOBCCHUA pbIYara»

bubmuoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nonesnoro neiictust
MexaHusMma. Jlaboparopnas padora
«M3mepenune KIIJI nHaknoHHOM
TIJIOCKOCTH

0.5

62

Pemenue 3agau no teme "Padora,
MoumocTs, KIII"

bu6morexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas SJHEPIUs.
Kunernueckas u noTeHIuaibHas
SHEprus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsl MEXaHHUUYECKOU
SHEpPIuu

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCTIEPUMEHT 110 TEME
"IKCIIEPUMEHTAIEHOE OTPEICICHUE
M3MEHEHUS KNHETUYECKON U
IIOTEHLIUATIBbHOM YHEPIUU IIpU
CKaTBIBAHWMH TEJNA 10 HAKIIOHHOMN
MJI0CKOCTH"

66

KonTtpomnbhas paboTta mo teme
«PaboTa 1 MOIHOCTh. DHEPTHU»

67

Pabora ¢ TekctamMu o TeMe

bu6morexa [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

"MexaHnuyeckoe IBUKeHHE"

https://m.edsoo.ru/ff0a4ee6

68

Moumnocts. OHeprus"

PaGora ¢ rexkcramu no teme "Pabora.

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
Ne ara uug poBbie
Tema ypoka Konrtposbhnbie | IlpakTuyeckue A dp
n/m Bcero u3ydyeHusi | oOpazoBarTeJibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MTOJOKEHU S MOJICKYJISIPHO-
1 KAHETUYECKOW TEOPUU U MX OTIBITHBIC 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB M MOJIEKYIT 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bu6nmuoreka [JOK
ra3000pa3HOr0 COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BbsicHeHHEe CBONCTB TBEPIOTO,
4 AKHUKOTO U ra3000pa3HOr0 COCTOSHUM 1
BEILECTBA HA OCHOBE MOJIOKEHUU
MOJIEKYJISIPHO-KHHETUYECKON Teopun
5 Kpucrannmmueckue u amopdHbie Tema 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHMeE U KanUJUISIPHOCTb. 1 bubnmorexa [IOK
[ToBepxHOCTHOE HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciuMpeHue u cxaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temmieparypa. CBsi3b TEMITEpaTyphl CO
8 CKOPOCTBIO TEIIOBOTO JIBH)KCHHUS 1
YacTuIl
Buyrpennsis sneprus. CriocoObt bu6mumotexa LIOK
9 . 1 .
M3MEHEHU S BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! Tennonepenaun 1 bu6nmuorexka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpox-koudepennus "IIpakruyeckoe
UCIIOJIb30BAHME TEIJIOBBIX CBOMCTB

bubmuoreka [IOK

11 BEIIECTB ¥ MATEPHAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuecTBo TennoTel. Y aenpHas bubmuorexa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHUE TEMIIOBOTO OataHca. bu6mmotexa LIOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora

14 "UccnenoBanue sIBICHUS bu6nmuoreka [IOK
TeI1I000MeHa MPU CMEIMBAHU T https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueid Bojb!"
Pacuer konmmyecTBa TEIIOTHI,

15 HE0OXOJMMOT0 ISl HarpeBaHus TeJa
U BBIJICNIIEMOTO UM IIPH OXJTAXKICHUU

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

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

18 KPHUCTAITTIECKIX IT)i[n. VY nenbHas bromiorexa IOK

https://m.edsoo.ru/ff0a71d2

TETUIOTA TTaBJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka LIOK
YIECIBHOM TETIOTHI IJIaBJIeHUs Jiba" https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue U KOHJEHCALUS. bubnuoreka LIOK

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

21 Kunenwue. Y nenpHas Termiora bubmuoreka IIOK



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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpazoBaHus U KOHIACHCAIINH.
3aBHCHMOCTbD TEMITEPATYpPhl KHUIICHHS
OT aTMOC(EpPHOTO JTABJICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3myxa. JlaGopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3ayXa"

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

23

Pemenue 3amau Ha onpeneneHue
BJIQXKHOCTHU BO3/1yXa

24

[puHuuIB paboTHI TEMIIOBBIX
nsurareneif. [lapoas TypOuHa.
JIBuratens BHYTPEHHETO CrOPaHUs

25

KIIJI TenmoBoro aBurarens.
TermoBble ABUTATEIN U 3aIlATA

OKPYKAIOILEH Cpeabl

bubmuoreka IIOK
https://m.edsoo.ru/ffla7c7c

26

3aKOH COXpaHEHUs U IPEBPALLECHUS
OHCPIMU B TCIIJIOBBIX IMpoHeccax

27

[MoaroroBka K KOHTPOJIBHOM paboTe
no teme "TermnoBbie SABJICHUS.
M3meHeHue arperaTHbIX COCTOSIHUIMA
BemecTna'

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

28

KonTponwsnas pabota o teme
"TertoBrle siBiaeHUs. M3sMenenue
arperaTHbIX COCTOSIHMM BelecTBa"

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

29

Dnexrpuzanus Ten. [IBa poga
ANEKTPUYECKUX 3apsI0B

30

VYpoxk-uccnenoBanue "InekTpusanus
TeJl UHAYKUUEN U TIpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Bzaumopeticteue 3aPSKCHHBIX TCJI.

bubmuoreka IIOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTpUUECKOE TOJIE.
30 HanpspkeHHOCTD 3JIEKTPHUYECKOTO bubnuoreka [IOK
nosst. [puHnun cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUYECKUX TOJIEH
Hocutenu snekrpudeckux 3apsaos.
33 OnemeHTapHbIl 3apsaa. CTpoeHue
aToMa
34 [IpoBOOHUKYN M TUANEKTPUKU. 3aKOH bubnuotexa LIOK
COXpaHEHUS AJICKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpuMeHeHUE bubnuotexa LIOK
CBOMCTB 3JIEKTPUUYECKUX 3aps/IOB https//m.edsoo.ru/ff0a90cc
DJIEKTPUYECKU I TOK, YCIIOBHUS €ro
36 cym:fBOBaHHﬂ. I/Ic’quHI/IKI/I bromuorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleicTBUSI 2JIEKTPUYECKOTO TOKA bromiorexa LIOK
https://m.edsoo.ru/ff0a96h2
VYpok-uccnenoBanue "JleiictBue
38 AJICKTPUYECKOTO 0 Ha TPOBOJHUKA 1
U TUAJIEKTPUKA"
39 DJIEKTPUUYECKUN TOK B METaJIAX, bu6mmoreka [JOK
JKHJIKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTprdecKkas 1enb U e€ COCTaBHbIE
4acTH
Cwuuta toka. JlabopaTtopHas paboTa
bubmuoreka [IOK
41 "M3MepeHne U peryaupoBaHUE CHUIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIeKTpUUECKoe HapshKEHUE.
Bonsrmerp. JIaboparopras pabota

bu6nmmoreka [IOK

42 "U3mepeHune u peryinupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ComnpoTuBieHHE MPOBOIHHUKA. bubnuoreka LIOK
YaenpHoe CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHast paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [IOK
MPOBOJIHMKA OT €r0 JJIMHBI, IO IN https://m.edsoo.ru/ff0aa738
MOINEPEYHOTO CEUCHHS U MaTepuana"
3aBUCHMOCTbH CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH Oma Jyig ydacTka bromuorexa LIOK

https://m.edsoo.ru/ff0aad4a
Lenu
JlaboparopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIbI
46 TOKa, UAYIIETO Yepe3 Pe3ncTop, OT 1 buommorexa TIOK

’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA H
HalpsbKeHUs Ha pe3ucrope”

47 [NocnenoBarenbHOE U APATUICTBHOE
COCIMHEHUSI IPOBOJHUKOB
JlaboparopHas padora "TIpoBepka

48 IIpaBUJIa CII0KECHUS HAPSDKEHU N TIPH 1 bubmuotexa LIOK
MOCJIEI0BATEIbHOM COSIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaab8
pe3uctopon"

JlabopaTtopnast pabota "TIpoBepka
49 IIpaBUIIA LISl CUJIBI TOKA IIPH 1 bubnuoreka LIOK

MapayuieIbHOM COeIMHEHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4d Ha MNPpUMCHCHUC

bu6moreka [JOK

50 O
3aKOHa LM JUTA PasHHOTo https://m.edsoo.ru/ff0aaf8a
COCIMHEHHUS IIPOBOJHUKOB
51 PaboTa 1 MOIIHOCTB JIEKTPUUYECKOTO bubnuoreka [IOK
ToKka. 3akoH J>oyins-Jlenia https://m.edsoo.ru/ff0ab124
JIaGopaTopHas pabota "OnpeneaeHue
52 a60TpLI 1/111)\40 pOCTI/I 3 eKrqueCIcoro bubmmorexa TIOK
p | 1 JICKIp https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTprYecKue IenH U MoTpeduTenu
53 DIIEKTPUYECKON DHEPIUU B OBIT bubmmorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikaHne
54 ITocTostHHBIE MATHUTEL, UX
B3aNMOJICHCTBHE
VYpok-uccienosanue "M3ydenue bubnuoreka [IOK
55 .
MOJIEH ITOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe nojie. MarHuUTHOE 1T0J1e
56 3eMJIM ¥ €T0 3HAYEHUE I KU3HU Ha Bu6bmorera IIOK
https://m.edsoo.ru/ff0acOba
3emie
[MoaroroBka K KOHTPOJIEHOM paboTe
110 TeMe "DJIEKTPUYECKUE 3apsiibl.
57 3apspKeHHbIE Tella U UX bubmnorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTBus. [1ocTOSHHEBIN
3JIEKTPUYECKU M TOK"
KoHntponbHas pabora o reme
"JEeKTpUUYECKHUE 3apsabl.
P P bu6morexka [IOK
58 3apspKeHHBIC Tela M UX

B3auMoaeicTBus. I10CTOIHHBIN
anekTpuyeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

59

Pabota ¢ TekcTamu 1o Teme
"TIocTOSIHHBIN 3JIEKTpUYecKuil TOK" /
Bceepoccuiickas npoBepouHas paboTa

bu6mmorexka [IOK
https://m.edsoo.ru/ff0acdc6

60

OneIT Opcrena. MarHuTHOE 1MoJie
3JIEKTPUYECKOTO TOKa MarHutHoe
MOJI€ KaTYIIKA C TOKOM

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

61

[TpuMeHeHue FeKTPOMariuToB B
texHuke. JlaboparopHas padora
"N3yueHue neiCTBUS MATHUTHOTO
10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTATEb TOCTOSHHOTO
ToKa. Micnonb3oBanue
3JIEKTPOABUTATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
JlaGopaTopHast pabora
"KoHcTpynpoBaHUe U U3ydeHUE
paboThI 37eKTpoABUTATENS"

bubnmmorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnsitel apajes. 3akoH
3JIEKTPOMAarHMTHOM MHIAYKIHH.
[IpaBuno Jlenna

64

DnekrporeHeparop. CrnocoOsr
MTOJTYYCHHUS DIIEKTPUIECKOW IHEPTUH.
DJIEKTPOCTAHIIUH HA
B0306HOBJI5ICMBIX HUCTOYHUKAX
SHEPIUU

65

[loaroroBka K KOHTPOJIBHOM paboTe
1o TemMe "DIEeKTpUUYECKue U
MarduTHEIE ABJIEHUS"



https://m.edsoo.ru/ff0acdc6
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KonTponbhas paboTa o teme

66 "JIEKTPUYECKUE U MarHUTHBIE 1 bubmaorexa LIOK
P " https://m.edsoo.ru/ff0acbl4

SIBIICHU S

67 PaGora ¢ Tekcramu 1o Teme 1 bubmuoreka [IOK
"TerioBrle siBiaeHUS" https://m.edsoo.ru/ff0acc5e

68 Pabora ¢ Tekctamu o Teme 1
"MaruuTHble ABJICHUS"

OBIIEE KOJMYECTBO YACOB I10
LE 68 14.5

[NIPOTPAMME



https://m.edsoo.ru/ff0acb14
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9 KVIACC

KoJunuyecTrBo yacos DJIeKTPOHHBbIE
Ne Hara nu¢gpoBwie
Tema ypoka Konrtpoabnbie | IlpakTnueckue p
n/m Bcero u3ydyeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypchl

1 MexaHuuecKkoe IBUKEHUE. 1
MarepuanbpHas TOUKa
Cucrema orcuera. OTHOCUTENBHOCTD bubmuoreka [IOK

2 1
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMONIMHENHOE bubnuotexa LIOK

3 1
JBIKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE psAMOIIMHENHOE

4 nBrkeHue. CpemHsisi © MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHEITHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
NBHKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOIMHEHHOTO

6 PaBHOYCKOPEHHOTO JBUKCHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpenenenue
YCKOpEHUS Tella Ipu bubnmnorexa [IOK

7 1 1
PaBHOYCKOPEHHOM JBMKEHHUH 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IIocKoCTH"

3 CBo6Ooauoe magerne teil. OIIbITeI 1
lanmmnes

9 PaBHOMEpHOE ABUKEHME 11O 1 bubnuoreka LIOK

okpyxHocTu. Ilepuon u yacrora

https://m.edsoo.ru/ff0ae176
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oOparenus. JIuneiinas u yrinosas
CKOPOCTH

10 LlenTpOoCcTpeMUTENBHOE YCKOPEHHUE
1 Ilepssiii 3akoH HetoToHa. Bekrop bubmmnorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeloToHa. Bubmuotexa LIOK
12 .
PaBHOpeicTBYIOIIAS cuila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axon HeroToHa. bubnmnorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amay Ha npuMeHEHHE bubnmnorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
= Cuna ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca?2
16 Pemenne 3anau mo reme «Cuina
YIPYTOCTH»
17 JlaGopatopHnas pabota «OnpenencHue bubmuotexa LIOK
KECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Crnapenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuna bu6mmoreka [IOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabGopaTtopHas pabota "OnpenencHue bubnuoreka LIOK
Kod(hpuIIeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amag mo teme "3aKOHEBI
21 Herorona. Cuna octu. Cuna bubmorexa TIOK
. yipyr ' https://m.edsoo.ru/ffOafb8e
TpeHUS
99 Cuna TSDKECTU Y 3aKOH BCEMUPHOTO bubnmoreka [IOK

TATOTCHMU . yCKOpeHI/IC CBO6OI[HOI‘O

https://m.edsoo.ru/ff0af044
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naacHus

VYpox-koHpepeHus "JBrkeHne Ten

23 BOKPYI' TPaBUTALlMOHHOIO LIEHTpa
(Conneunas cucrema). ['amakruku"
Pemenne 3amad mo teme "Cuna
24 TSOHKECTU U 3aKOH BCEMHPHOTO bubmotera [IOK
P https://m.edso0.ru/ff0af5f8
TSATOTCHUS"

o5 [lepBas kocMHYecKasi CKOPOCTb. bubnnoreka LIOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaabHON TOUKH.

AGconoTHO TBEPIOE TENO.
26 PaBHOBecue TBép OTO TeJia C buommorexa IIOK
B _ pA https://m.edsoo.ru/ff0afe36
3aKpenIEHHONW OCBhIO BPAILICHHSI.
MowmenT cunsl. LleHTp TsKECTH
PaBHOBeCcHe MaTepuanbHON TOUKH.
AGcomroTHO TBEPIOE TEIO.

27 PaBHOBecue TBEpaOTO TENA C
3aKpEIIEHHON OChIO BpalleHHUS.
MowmenT cunsl. LlenTp TsKecTH

28 Pemenne 3amad mo reme "MomeHT bu6mmoTeka [IOK
cuibl. LlenTp TspkecTn" https://m.edsoo.ru/ffOb02b4
[ToaroroBka K KOHTPOJIBHOH paboTe 1o

29 TeMe "MexaHquCK(f)e BI/I)KGEII/IG bubmmorexa LIOK

; A ' https://m.edsoo.ru/ff0b0408
B3aumoneiicreue ten"
KoutponbsHas paborta no treme
30 "MexaHu4deckoe JBHKEHHE buommorexa IIOK
. o ’ https://m.edsoo.ru/ff0b06ec
BzaumonetictBue ten"
31 Nmnynec Tena. Mmynbe cuitbl. 3aKoH bubnuoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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COXpaHEHUs UMIylbca. YIIPYroe H
HEYyNpyroe B3auMoOJeicTBHE

https://m.edsoo.ru/ff0b07fa

30 Pemenue 3agad mo teme "3akoH bu6auoreka [IOK
COXpaHEHMs UMITyJibca" https://m.edsoo.ru/ffOb096c
33 VYpoxk-xoHpepenuus "PeaktuBHOE
JTBWKCHUE B IPUPOJIC U TEXHUKE"
bu6moreka [IOK
34 Mexanmaeckas pabora i MOIIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSHKECTH, CHITBI bu6mmoTexka [IOK
YIPYIOCTH W CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnas pabora «Onpenenenre
36 paboTHI CUJIBI TPEHUS TTPH
pPaBHOMEPHOM JBUKEHUH Tella 0
TOPU30HTAJILHON MOBEPXHOCTH
37 CBs13b SHEpTUH U PAOOTHI.
[lorennmanbHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka LIOK
KUHETUYECKOW DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUs YHEPIUU B
MEXaHUKe
Jlaboparophnast pabota «3yueHue bubnmmoreka [IOK
40 ]
3aKOHA COXpaHEHUs DHEPIUU» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE IBHIKCHUE U €TO bubauoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxamonme KoieOaHusl. bubmmnorexa [IOK
Beinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkuii U NpyKUHHbBIN

MasATHHUKHA



https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTb
reproja KojieOaHUM OT KECTKOCTH
MIPYXUHBI U MacChl Tpy3a»

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

45

[peBpalticHue SHEPTUH MTPH
MEXaHUYECKUX KOJICOAHUIX

46

JlabopatopHas pabota «OnpeneneHune
9acTOTHI U TIeproJia KoJIeOaHmit
MPY>KUHHOTO MasTHUKA)

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

47

Jlaboparopuast pabora «IIpoBepka
HE3aBUCHMOCTH EPUO/Ia KOJIeOaH it
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6aunoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaundeckue BoHBI. CBOICTBA
MCXaHHNYCCKHUX BOJIH. HpOI[OJIBHBIC )41
MONEPEYHbIE BOIHBI

bub6aunoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpox-koHpepeHus "MexaHn4ecKHe
BOJIHBI B TBEPJIOM TeEJIE.
Celicmuueckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpakeHue
3BYKa

o1

Ypok-uccrnenoranue "HabmroaeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCcTHUYECKMI PE30HAHC

53

Ypoxk-xkoHdepenuus "YabTpazByK U
MH(}pa3BYyK B MPUPOJE U TEXHHUKE"

bub6mauoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJIBHOﬁ pa60Te 110

bu6aunoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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TeMe "3aKOHBI COXpaHEHUS.
Mexaanyeckue KoyieOaHus U BOJTHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbHas pabota o teme

55 "3aKoHBI COXpaHEHHs. MeXaHUYeCKue
KOJICOaHUS U BOJIHBI"
56 DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka LIOK
DNIEeKTpOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AIEKTPOMarHUTHBIX BOJIH
Ypok-koudepentus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb30BaHUE DIIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH VI COTOBOM CBs3U"
VYpok-uccnenoBanue "M3ydenune
59 C]fOfICTB JJIEKT OMaFHI/ITI?I’:IX BOJIH C Bubmmorera LIOK
p https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIBHOTO TesedoHa"
Pemenne 3amayd Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMArHU THOM
BOJIHBI
DIeKTpOMarHuTHasE IPUPOIa CBETA.
61 CxopocTth cBeTa. BomHOBEIE CBOIICTBA brbmorexa HOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuxku cBeta. [IpsimonuHeiiHoe
62 aCIPOCTPaHCHHE CBZTa 3arMeHus bubmorexa LIOK
pacpoctp ' https://m.eds00.ru/ff0h3658
Connna u JIynsl
3aKoH OTpakKCHUS CBETA. 3epKaJa.
63 PCH_ICHI/IZP&’& aJ Ha 11 I/IMeH;)HI/Ie bubmorexa TIOK
. p https://m.edso0.ru/ffob38c4
3aKOHa OTPAKEHHS CBETa
64 IIpenomnenue csera. 3akoH bubnuotexa LIOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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MMpCIOMIICHH A CBCTA

https://m.edsoo.ru/ffOb3aea

IlosiHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnonk3oBanue MOJHOTO BH HHET Bubmmorexa LIOK
CHOTR30 © MOJIHOTO BHYTPEHHCTO https://m.edsoo.ru/ffOb3c5¢c
OTPaKEHUS B ONITHYECKUX CBETOBOJIAX
Jlabopartopnas pabora "MccnenoBanue
66 3aBHUCHUMOCTH YIJIa MPETOMICHUS
CBETOBOTO JIy4a OT YIJIa MMaJIcHUs Ha
rpanule "Bo3ayx-crexio "
Ypoxk-xkoudepennus "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bub6mmoreka [IOK
68 JIun3zel. OnTuyeckas cuiia IUH3bI https//m.edsoo. ru/ffob3f2c
69 I 5 . bu6mmoteka [IOK
OCTPOCHHE HIOOPLKCHIH B JH3axX https://m.edsoo.ru/ff0b444a
JlaGoparopHnas pabota "Onpenenenue
20 o PATOpHaz p pedt . bu6moTeka [IOK
KYCHOTO paCCTOfIHHH 1 OIITHHECKOU https://m.edsoo.ru/ff0b4206
CHJIBI COOMparoIen JTUH3bI"
71 Ypok-koHdepenius "OnTudeckue bubmuoreka [IOK
JIMH30BbIE TPUOOpPHI" https://m.edsoo.ru/ffOcOa7e
79 r 3 bu6mmoTeka [IOK
J1a3 Kak ONTHUYECKasi CUCTeMa. 3peHue https-//m. edsoo.ru/ffobA684
73 Ypoxk-xkoudepennus "JledekTs
3penus. Kak coxpanuts 3penue"
Pasnosxenue 6emoro cBera B CIEKTP.
24 Omnsitel HetoToHa. CrioxkeHnue bubnmnorexa [IOK

CHEKTpalbHbIX IIBETOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c
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JlaGopatopnas padota "OnbITHI 110
pa3iIokKeHuIo Oeoro CBeTa B CHEKTP U

bu6moteka [IOK

& BOCHPHATHIO LBETA [PEAMETOB TPH HX https://m.edsoo.ru/ffOcOe2a
HaOJIOZICHUH Yepe3 [BETOBbIC
GunsTpHI"
VYpok-npakrukym "BosrHoBBIE
76 CBOMCTBA CBETA: IUCIICPCHUS,
nHTepdepeHIus u nudpaxaus”
77 OmsiTel Pesepdopra v maneTapHas bubnmnorexa [IOK
MoOJieb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozaens atoma bopa
Hcnyckanue u morsoneHue cBeTa
79 aTOMyOM KBanTsl HnllfeﬁanHe brbmmorexa TIOK
' ’ https://m.edsoo.ru/ff0c144c
CHIEKTPBI
Ypok-npakrukym "HaGmronenue bubnuoreka [IOK
80
CIIEKTPOB UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTnBHOCTH U €€ BHIBI bubmmorexa TIOK
8 a https://m.edsoo.ru/ff0c1672
82 Ctpoenue atoMHoOrO siipa. HykinonHnas bubnmoreka [IOK
MOJIEb https://m.edsoo.ru/ffOc18ac
83 PannoakruBHBIE TpEeBpAILCHUS. bubnmnorexa [IOK
N3otonbt https://m.edsoo.ru/ffOclal4
Pemenue 3amau mo teme: bubmoreka [IOK
84
"PannoakTuBHbIE TpeBpaleHus" https://m.edsoo.ru/ffOc1bda
85 [epron moypacnaaa
Ypoxk-koHdpepeHuus "PagmnoakTuBHbIE
P Qeperiu A bubmauoreka [IOK
86 M3ITyYCHHS B TIPHPOJIC, MEAUITUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126
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SAnepubie peakunu. 3aKOHbI

87 COXpaHEeHUs 3apsSJ0BOTO U MacCOBOTO bubmmorera LIOK
P PR https://m.edsoo.ru/ff0c1c58
qrce

88 DHeprus CBs3u aTOMHBIX sifiep. CBs3b bubnmnorexa [IOK
Macchl U SHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenwne 3amau mo reme "SnepHeie
peakun"

90 Peakuuu cuHTE3a M IeneHUS SACP. bubnuoreka [IOK
Uctounuku sueprun ColiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-xoHdepennus "SnepHas

91 sHepreTuka. JlerncrBus
PaZvOaKTUBHBIX U3TYyYEHUI Ha )KUBBIE
OpraHu3MbI"

[TonroToBKa K KOHTPOJIBHOM paboTe 1o

92 TeMe "DJIEKTPOMarHuTHOE MOJIeE. bubnuoreka LIOK
DNIEeKTpOMarHuTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbie sBieHUS"

KonTponbHas pabota o teme
93 "INEeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanTtoBbIe siBieHUS"
IloBTOpenue, 0000IIIEHHUE.
94 Jlabo ETO HBIE pabOTHI IO KypC bubmmorexa LIOK
patop . p opey https://m.edsoo.ru/ff0c245a
"B3anMopencTeue ten"
IToBTOpeHue, 0606meHue. Pemenne

95 ACUETHBIX U KAYECTBEHHBIX 3a]a4 10 Bubmmorera LIOK
p a https://m.edsoo.ru/ff0c2572
teme "TernnoBeie mpouecch”

96 [ToBTOpenue, 0600meHNE. Pemenue bubmmoreka [IOK
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PacUYEeTHBIX U KAUECTBEHHBIX 33/1a4 110
teme "KIIJ] TenmoBbIx aBurarenei"

https://m.edsoo.ru/ff0c2a22

IToBTOpeHue, o606meHue. Pemenne

97 1 bu6moteka [IOK
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HPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbBTATBIOCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOC HUSI OCHOBHOM
oOpa3oBaTeJibHOI NMPOrpaMMbl OCHOBHOI0 001Er0o 00pa3oBaHusl

1.1

HCIIOJIB30BAaTh U3YUCHHBIC MTOHATHUA

1.2

pa3inyaTh ABJICHUSA IO OMNHUCAHHUIO HX XAPAKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINX JaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YyYCHHBIX (U3MYECKUX SBJICHUH B
OKpY)KarollleM MHpE, B TOM 4HClie (U3NYECKUE SIBICHUS B MPHUPOJE,
Ipy 3TOM IEPEeBOJUTH IMPAKTUUYECKYIO 33/1ady B Y4E€OHYIO, BBIICIATH

CYILIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SBJICHUM

1.4

ONMKCBHIBATh H3YYEHHBIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHMUS,
UCHONB3Ysl (U3NYECKUe BEJIWYMHBI, IPU ONHCAHUM MPaBUIBHO
TPAaKTOBAaTh (PU3UYECKUH CMBICT HCIOJNb3YeMBIX BEJIWYUH, HX
0003HAYCHHS W SAWHHIIBI (PM3NYCCKUX BEITMYNH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO  (U3MUYECKYyl0 BEIMYMHY C  JpYyrUMHU
BEJIMYMHAMH, CTPOUTh TpauKd  M3YYEHHBIX  3aBUCHMOCTEH

(M3UYEeCKUX BEIMYUH

1.5

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3UUYECKHUE SIBICHUS U IMPOIIECCHI,
WCIIONB3ysd M3Y4EHHBIC 3aKOHBI, IPHU HSTOM JaBaTh CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPpaKCHUC

1.6

OOBSICHATH (M3MYECKUE SBICHUS, IPOLECCHl U CBOMCTBA TeN, B TOM
YUClie W B KOHTEKCTE CHUTYallUd TMPaKTHKO-OPUEHTHPOBAHHOTO
Xapakrepa: BbIABIATH MPUYNHHO-CICACTBCHHLIC CBA3H, CTPOHUTH
oObsicHeHne u3 | — 2 JorMYeckux ImaroB ¢ omopod Ha 1 — 2
W3y4YCHHBIX CBOWCTBA (DM3MYECKHUX SIBIICHUH, (DM3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU

1.7

pemaTtb paC‘{éTHBIe 3aJa41 B 1 -2 HeﬁCTBHH, HCII0JIB3YA 3aKOHbI U




(opMyIibl, CBs3bIBAIONIE (DM3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHUs 3aJa4d  3allMChIBaThb KPAaTKOE YCIOBHME, IIOJCTaBIIATH
¢u3nueckue BeNIWYUHBI B (POPMYIBI U TPOBOJUTH PAcu€Thl, HAXOJUTh
CIIPaBOYHbIE JaHHbIE, HEOOXOUMBIE ISl PEIICHUs 3a/1a4, OLlEHUBATh

PEATMCTUYHOCTD MOTY4YeHHON (DU3MUECKOI BEIUYUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIMTh MPH TOMOIIH
(1)I/I3I/I‘-IGCKI/IX METOAO0B, B OIINCaHUuUu HUCCICA0OBaHUA  BBIACIATH
npoBepsieMOe  MpeanosokeHue  (TUMoTe3y),  pa3iudarh |
WHTEPIPETUPOBATh IOJYYCHHBIH pE3ylIbTaT, HAXOJAWTh OMMOKH B

XO0J¢€ OIbITa, ACJIATh BBIBOABI 11O CTO PE3yJibTaTaM

1.9

IPOBOJUTH OMBITHl IO HAOMIONCHUIO (U3MYECKUX SBJICHUN WIH
¢u3nuecknx  CBOWCTB  Tel:  (OPMYIUPOBATH  MPOBEpPSEMbIE
IPEANONIOKEHNS,  COOMpaTh  YCTAaHOBKY U3  IIPEUIOKEHHOTO

00opyI0BaHMs, 3aMMCHIBATh X0/ OINbITa U (OPMYITHPOBATH BBIBOJIbI

1.10

BBITIOJIHATH TPSIMBIE W3MEPEHHSI C WCIOJIb30BAHUEM aHAJOTOBBIX H
1 QpoBbIX MPUOOPOB, 3aMKUCHIBaTh MOKa3aHUs MPUOOPOB C yUETOM

3a71aHHOHN a0COIIOTHON MOTPEIIHOCTH U3MEPEHU M

1.11

NPOBOAUTL  HMCCJICNIOBAHWUE 3aBUCHMOCTH  OJHOW  (DU3UUYECKOU
BEJIMUMHBI OT JPYrod C MCHOJIB30BAHUEM TMPSAMBIX H3MEPEHUH,
y4acTBOBAaTh B IUIAHUPOBAHUHM YUE€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAY IIPEIIIOKEHHOMY IIJIaHYy,
(uKcHpOBaTh PE3YAbTAThl TMOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BCIIMUWH B BUJC HpCIIJIO)KeHHBIX Ta6JII/ILI 158 I‘paq)I/IKOB, JICJIaTh BBIBObI

10 pe3y/bTaTaM HCCIIEeI0BaHUS

1.12

MPOBOJIUTh KOCBEHHBIC H3MEPCHHS (PU3NYCCKUX BEIUYUH, CIEAyS
NpeII0oKEHHON MHCTPYKIUHU: IIPU BBIIOJIHEHUU U3MEpPEHUN coOupaTh
SKCIEPUMEHTANIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAUEHHE HMCKOMOM

BCIINMYHMHBI

1.13

CO6J'IIOI[8.TB ImpaBujia TCXHUKU 0e30MmacHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHUEM

1.14

yKa3blBaTh MPUHLIMIBl  JEHCTBUS OpUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTepus3oBaTb IPUHLUIBI JEUCTBUS H3YYEHHBIX
OpuOOpPOB U TEXHUYECKHX YCTPOWCTB C IOMOIIBIO HMX OIHCAHMUS,
UCIONBb3Ysl 3HAHUSA O CBOWCTBAaX (PM3MYECKUX SABICHUH WU

HCO6XO,Z[I/IMBIC (1)I/I3I/I‘-ICCKI/IC 3dKOHBI U 3aKOHOMCPHOCTH




1.15

NPUBOAUTE TNPUMEpPbl (HAXOAUTh HMHEGOPMAIMI0 O MPUMEPAX)
IPAKTHYECKOTO MCIOJIB30BaHMS (DM3NUYECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU Uil oOecmedeHusi 0€30macHOCTH mpu  OoOpaleHuu ¢
npuOopamMH U TEXHUYESCKUMHU YCTPOMCTBAMHU, COXPAHEHHS 37I0POBbS U

COOJIIOJICHHSI HOPM DKOJIOTMYECKOTO TTOBEJICHUS B OKpYXKAIOIel cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHMKOB MH(poOpManuu B cetu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUM U MYTEM CPAaBHEHHUs Pa3IMYHBIX HCTOYHUKOB
BBIAEISITE MHQPOPMALMIO, KOTOpas SBIJISETCS MPOTUBOPEUYUBON WM

MOXET OBITh H CAOCTOBCPH on

1.17

W CIIOJIb30BATh npu BBINOJIHEHU U y4eOHBIX 3aJJaHA I
HAyIHONIOMYJISPHYIO  JUTEpaTypy  (PU3UYECKOTO  COJCpKaHUS,
CIpaBOYHBIE MaTepualibl, pecypchl cetu HWHTepHeT, BIaneTh
npuémMamMH KOHCIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HHPopMaIuu

13 OJJHOM 3HAKOBOM CHCTEMEBI B APYTyro

1.18

CO3/1aBaTh COOCTBEHHbBIE KpaTKHE MUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HHpopMauK (U3NYECKOTO
COZIep)KaHUs, B TOM YHWCIIE€ MYOJMYHO JIENaTh KPaTKue COOOIICHHS O
pe3ynbraTax MpPOEKTOB MJIM Y4eOHBIX MCCIECOBAaHUN, IMPU ITOM
TPaMOTHO UCIOJIb30BAaTh HW3YYEHHBIN MOHATHUHHBIN ammapaTr Kypca

(U3KKH, COMPOBOKIATH BRICTYIUICHUE MTPE3CHTAIM e

1.19

IIpH BBIITOJIHCHUHA y‘IC6HBIX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacIpeacisaTb
00S13aHHOCTH B rpymnre B COOTBECTCTBHUH C MMOCTABJICHHBIMU 3a/la4aMU,
CJICIUTH 3a BBIIIOJJHCHUEM IIJIaHA I[GIZCTBI/IIZ, aJICKBAaTHO OLICHHBATH
COOCTBEHHBIN BKIad B  ACATCIBHOCTb TIPYIIIbI, BBICTpauBaTh

KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHC, YUUTHIBasA MHCHHUC

OKPYKArOIIMX

8 KVIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEe HUSI 0CHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI'0 001ET0 00pPa30BaHUA

1.1

HCITOJIB30BAaTh MOHATUA

1.2

pasiniaTh SABJICHHUA 1O OIMMCAHUIO HUX XapPAaKTCPHBIX CBOMCTB M Ha




OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JAHHOE (DU3UIECKOE SBICHUE

1.3

pacrio3HaBaTh IPOSBICHUE W3Y4EHHBIX (U3MYECKMX SBICHUH B
OKpY’KaroIlleM MHpe, B TOM uucie (u3nyYecKue SBJICHUS B MPUPOE,
IpU 3TOM NEPEBOAUTH IMPAKTUUECKYIO 33/ady B Y4E€OHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKK ) (P3UUECKUX SIBJICHUM

1.4

ONHCHIBATh HW3YYCHHBIE CBOWCTBA TN M (U3UUYECCKUE SIBJICHUS,
UCTIONB3ysl (M3MYECKUE BEIMYMHBI, IPH OINHMCAHUU HPABUIBHO
TPAaKTOBAaTh  (PU3UYECKUH  CMBICH  MCIOJB3YeMbIX  BEJIMYHH,
0003HAYECHHS M €AMHHIIB (PM3NUECKUX BETUYNH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO  (M3WUYECKYI0 BEIMYMHY C  JPYIUMH
BEIMYMHAMHU, CTPOUTh TpaduKH  H3Yy4EHHBIX  3aBHCHMOCTEH

(M3HYeCKUX BEUYUH

1.5

XapakTepu30BaTh CBOWCTBA Tejd, (M3MYECKUE SBICHHUS U INPOLECCHI,
UCIIONIb3Yyd M3y4EHHBIE 3aKOHbBI, IpU HTOM JaBaTb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHITH (PU3UYECKHUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUl MPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OObICHEHUE U3 1
— 2 JIOTMYECKUX IIAaroB ¢ momompio 1 — 2 HW3ydeHHBIX CBOWMCTBA

(u3nueckux SBICHUN, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7aud B 2 — 3 NEHCTBUSA, UCIONB3YSd 3aKOHBI U
(opmysbl, cBs3bIBatONIE (PU3NYECKNE BEIMYMHBI: HAa OCHOBE aHAIIN3a
YCJIOBUS 3314 3alMChIBATh KPATKOE YCIOBHUE, BBISBIIATH HEJOCTATOK
JAHHBIX JUIS pEHICHWsl 3aJa4yd, BBIOMpATh 3aKOHBI U (OPMYIIHI,
HeoOxouMble Uil €€ pelieHus, MPOBOAUTh PacuéThl U CPaBHUBATH
MOJIydeHHOE 3Ha4YeHHEe (PU3NYECKONM BEIMYHUHBI C HW3BECTHBIMU

JaHHBIMU

1.8

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOXHO pPCUHIMTL IIPH ITOMOIIU
(I)I/I3I/I‘-IGCKI/IX MCTOHO0B, UCIIOJIB3Yys OIMMCAHUC UCCIICAOBAHN A, BBIACIIATH
IIPOBCPACMOC MPEAIOJIOKCHUE, OUCHUBATH IMPABUJIBHOCTL ITOPAOAKA

IMPOBCACHHU A UCCIICA0OBAaHU, ACTIATh BEIBOJAbI

1.9

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (M3WUYECKUX SIBICHUN WIU
¢usnyeckux  cBOMCTB  Ten:  (QOpMyaUMpoBaTh — MPOBEpsieMbIe

MMpCAIOJI0XKCHU A, CO6I/IpaTB YCTaHOBKY nu3 MpCAJIOKCHHOTO




000pyIOBaHMS, OMMCHIBATH X0/ OMBITa U (POPMYITUPOBATH BHIBOBI

1.10

BBIIIOJIHATE IIPAMBIC H3MCPECHHA C HMCIIOJB30BAHUEM aHAJIOTOBBIX
l'IpI/I60pOB 1 JaTYUKOB (I)I/IBI/I‘-ICCKI/IX BCJIIMYUH, CPABHUBATDH PC3YJIbTATHI

U3MEpPEHUH ¢ yUETOM 3aJaHHOM a0COIIOTHON MOTPEIHOCTH

1.11

NPOBOJUTh  HMCCIEAOBAHWE 3aBUCUMOCTH  OJHOM  (DM3HYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUIL:
MJAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U BBINIOJIHSATH
U3MEpEeHUs,  CcJenysd  MPeNIOKEHHOMY  IUIaHy,  (DMKCHPOBATh
pe3yNbTaThl MOJTYYEHHON 3aBHUCUMOCTH B BHUJIE TAONHI] U TpaduKoOB,

ACJIaTh BBIBOABI IO PE3yIbTaTaM MCCIICAOBAHU A

1.12

IPOBOJUTh  KOCBEHHbIE  WU3MEpPEHMS  (U3MYECKUX  BEIUYMH:
IJIAHUPOBATh U3MEPEHHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys IpPeIJIOKEHHOW HHCTPYKIMH, W BBIYHCIATH 3HAYCHHUE

BCIMYHMHBI

1.13

CO6J'IIOI[8.TB IMpaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

71a00paToOpHBIM 000pyIOBaHUEM

1.14

XapaKkTepu30BaTh MPUHIUINBI JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HUX OINMCAaHUA, HCIOJb3YA
3HaHUSI O CBOMCTBaX (M3WUYECKUX SIBJICHUM W HEOOXOIUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCEPHOCTHU

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U HM3MEPUTENbHbIE
npuOOpBl MO CXeMaM U CXEMATUYHBIM PUCYHKaM, COCTaBIISATbh CXEMbI
IJEKTPUYECKUX LEeNell ¢ IOCIeNOBaTeIbHbIM U IapaJlIeIbHBIM
COCAMHEHHEM DJIEMEHTOB, pa3idyas yCIOBHblE 0003HauYeHUs

OJIEMCHTOB 3JICKTPUYCCKHUX mernen

1.16

OPUBOJAUTH MpPUMEPHl (HAXOOUTh HMHGOPMALMIO O IpUMEpax)
IPAKTUYECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAaHUI B OBCEHEBHOMN
KHU3HU 11 oOecrieyeHHs: 0O€30MaCHOCTH IpU  OOpallleHuu ¢
npubopamMy U TEXHUYECKUMH YCTPOMCTBaMHU, COXpAaHEHUS 37I0POBbS U

COOJTFO/ICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHUS B OKPY)KAIOIIEH cpejie

1.17

OCYIIECTBIISITh MOUCK MHGPOPMAIIUUA (PU3HUECKOTO COICPKAHUS B CETH
NuTepHeT, Ha OCHOBE HUMEIOUMXCS 3HAHUU W MNYyTéM CpaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIACIATh HHGPOPMAIMIO, KOTOpas

SBIISICTCS IPOTUBOPEYNBOM MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BAThL TIpU  BBIITOJIHCHHUHA y‘le6HLIX 3aJaHui Hay4HO-




MONYJSIPHYIO JIUTEpaTypy (U3UUECKOTO COACPIKAHHS, CIPaBOYHBIC
Marepualibl, pecypcbl ceth  VHTEpHET; BIAgeTh NPUEMAMH
KOHCITEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHQOpPMAIIUN U3 OJTHOU

3HAKOBOW CHCTEMBI B JIPYI'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC U KPATKHE YCTHBIC COOOIICHHS,
00001ass MHPOPMAIIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UYECKOTO
COZIep)KaHUs, B TOM YHCIE IYOIMYHO NPEICTABIATH PE3YIbTaThI
MPOEKTHOM MJIM HCCIENOBATEIbCKOM JEATEIbHOCTH, MPU HTOM
IPaMOTHO HCIIOJB30BaTh M3YYCHHBIH MOHSATUHHBIA ammapar Kypca

(1)I/ISI/IKI/I, COMMPOBOKAATH BBICTYIIJICHUC Hpe3CHTaLII/ICI71

1.20

IpPHU BHIMOJIHEHUU Y4€OHBIX MPOEKTOB U HCCIEAOBAHUHN (PU3NUYECKUX
IPOIIECCOB PACHPENENATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMH 3aJadaMH, CICOUTHL 3a BBIIIOJJHCHUEM IIJIaHaA
JNEUCTBUM W KOPPEKTHMPOBATh  €ro, aJeKBaTHO  OLEHUBATH
COOCTBEHHBIH BKIaJA B JCATEIBHOCTh TPYIIBI, BBICTPAHBATh
KOMMYHUKAaTHUBHOC B3aPIMOI[€I>'ICTBHe, IMPOSABJIAA TOTOBHOCTb

paspemarh KOH(QIUKThI

9 KUIACC

Kon
NpoBePsIeMOro
pe3yJabTara

HpOBepﬂeMble NMpeJIMETHBIC PE3YJIbTAThI 0OCBOCHUM OCHOBHOM
06pa30BaTeJ’[hH0ﬁ nmporpaMmbl OCHOBHOTO 06]1161"0 06pa30BaHI/lﬂ

1.1

HCITI0JIb30BaTh U3YUCHHBIC ITOHATHUA

1.2

pasinyaTte SABJICHHUA 110 OIMMCAHUIO HX XApPaKTCPHBIX CBOWMCTB W Ha

OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HMUYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (HU3UYECKUX SBIEHUU B
OKpY)KaloIlleM MHpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPUPOJE,
IpU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIENIAThH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PM3NUYECKUX SBIICHHI

1.4

OMHCHIBATh H3YUYCHHBIE CBOWCTBA Tel U (PU3UUYECKHUE SIBJICHHS,
UCIIONB3YS (M3UYECKUE BEIMYMHBI, TPU ONHCAHUU TPABUIBHO
TpakToBaTh  (U3MYECKUA  CMBICA  HCIOJIB3YEeMbIX  BEJIMYUH,
0003HAYEeHHS ¥ €TUHUIIBI (M3UYECKUX BEIUYNH, HAXOIUTh (POPMYIIBI,

CBS3BIBAIOIIME JAHHYIO  (U3MUYECKYI0 BEIMYMHY C  JPYTUMH




BEJIMYMHAMHU, CTPOUTh  TpaduKd  HM3YUYEHHBIX  3aBUCHMOCTEH

(M3UYEeCKUX BEIMYUH

1.5

XapakTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
WCIIONB3ysd M3Y4EeHHBIC 3aKOHBI, IMPHU HSTOM JaBaTh CJIOBECHYIO
GopMyIMpPOBKY 3akOHa M  3alMChIBaTh €ro  MaTeMaTU4yecKoe

BBIpaKCHUC

1.6

OOBSACHATH (pU3MUYECKUE MPOLECCH M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTEe  CUTYyallUl  NPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IATOB C TIOMOIBI0 2 — 3 HM3Y4eHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHGHHﬁ, (I)I/IBI/I‘IGCKI/IX 3daKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIE 3amadd (OmHUparonpecss Ha cucrtemy u3 2 — 3
YpaBHEHHI), HCIOJNB3ys 3aKOHBI W (OPMyNbBI, CBS3BIBAIOIIMC
¢v3uveckue BENMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3a/laud
3alMCHIBATh KPAaTKOE YCIOBWE, BBIABIATH HEIOCTAIONME WIIU
M30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIC
JUIS pellieHUs], MPOBOAUTH PacuyéThl U OIEHUBATh PEANUCTUYHOCTD

MOJTy9€HHOTO 3HAYeHUS (PU3NYECKOW BEITUYUHBI

1.8

pacro3HaBaThb HpO6JICMBI, KOTOPBIC MOXKHO pPCIIMTH HIPU MMOMOIM
(1)I/ISI/I‘I€CKI/IX MCTOJ0B, UCITOJb3YyA OIMMMCAHUEC UCCIICAOBAHM A, BBIACIIATH
IPOBEPACMOC MPCAINOJIOKECHUEC, OLCHHUBATH IMPABUJIBHOCTL ITOPAIKA
MMpOBCACHHUA MUCCICHOBAHUSA, MACJIATb BbIBOJAbI, HHTCPIHPETHUPOBATH

pe3yNbTaThl HAOIOACHHUH U OIBITOB

1.9

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UUYECKUX SBICHUM WU
(M3UYECKUX CBOMCTB TEJ: CAaMOCTOSITEIbHO COOMpATh YCTAHOBKY M3
M30bITOYHOTO Habopa OO0OpYIOBaHMS, OMHUCHIBATH XOJ OMBITA M €r0

pe3ynbTaThl, (GOPMYTUPOBATh BBIBOAbI

1.10

OPOBOAUTH TIPH HEOOXOIMMOCTH CEpUI0 TPSAMBIX HU3MEPEeHUH,
OIIpeNeNsisi CpelHee 3HaueHHWEe H3MepsieMol BeNWYHMHBI ((OKyCHOE
paccrosHue CcOOMparoIel JHMH3bI), 0OOCHOBBIBATH BHIOOpP cIlOCO0a

U3MepeHus (M3MEepUTENbHOro npubdopa)

1.11

MPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (DM3HMYECKUX BEITUYUH C
MCIIOJIE30BAHUEM TPSMBIX M3MEPEHUN: TJIAaHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTHU (1)I/I3I/ILICCKI/IX BCIMYUMH B BHJC Ta6J'II/II_II/I




rpaduKoB, JenaTh BBIBOJIBI IO PE3YIbTaTaM UCCIIEOBAHUS

1.12

IPOBOAUTH  KOCBEHHbIE  M3MEpeHUs  (U3NYECKUX  BEIUYMH:
IUTAHUPOBATh M3MEpPEHUs, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIIOJHATh HM3MEPEHHUs, CIEAys NPEAIOKECHHON WHCTPYKIUH,
BBIYUCIIATh 3HAYCHUE BEIUYUHBI U aHAIM3UPOBATH IIOJY4ECHHBIE

pe3yabTaThl ¢ Y4ETOM 3aJaHHON MOTPEIHOCTH U3MEPEHU

1.13

coOmolaTh TpaBWJIa TEXHUKA Oe30macHocTH mpu  pabore ¢

71a00paToOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKK H3Y4EHHBIX (DU3MYECKUX MOENEil:
MaTepuaabHas TOuka, aOCONIOTHO TBEP/IOE TENIO, TOUCYHBIH UCTOYHHUK
CBETa, Jyd4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKIOHHAas

MOZCIIb aTOMHOTO sAapa

1.15

XapakTepu30BaTh MPHUHIUIBI JIEHCTBUS W3Yy4eHHBIX NHpUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMNOPOM HA HX ONHCAHUSA, HCIOIb3YS
3HaHHUS O CBOMCTBaX (M3MYECKUX SBJIEHUH U HEOOXOIUMbIE

(1)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BATh CXE€Mbl M  CXEMATUYHBIE PHUCYHKM  HW3Y4EHHBIX
TEXHUYECKUX  YCTPOMCTB, U3MEPUTENBHBIX  MPHOOpPOB u
TEXHOJIOTHYECKUX IPOILIECCOB IPU PEIIEHUH Y4eOHO-TPAKTHYECKUX
3a7a4, ONTHYECKHE CXEMBI ISl IOCTPOCHUS N300paKeHUI B MIOCKOM

3epKaje U coOMparomel JTHH3e

1.17

NPUBOJIUTL TpPUMEPHl (HAXOMUTh HWHQPOPMAIUIO O MpHMepax)
MPAKTUYECKOTO MCIOJIB30BaHMS (PM3NUYECKUX 3HAHUM B TTOBCETHEBHOM
KU3HH Uil oOecriedyeHUss 0O€30macHOCTH TIpU  OOpalieHHW ¢
npuOopamMu U TEXHUYESCKUMHU YCTPOMCTBAMHU, COXPAHEHUS 37I0POBbS

COOJIFOICHHSI HOPM SKOJIOTHUECKOTO MOBEJICHHS B OKPY)KaIOIIeH cpejie

1.18

OCYIIECTBJIATh MOMCK MHPOPMALUU (PU3UYECKOTO COJEPIKaHUS B CETH
WutepHer, camocTosTeabHO (opMynupyst TOMCKOBBIA  3ampoc,
HaxOJIUThb IyTH  ONPEICJIEHUS  JIOCTOBEPHOCTH  IOJy4EHHOU
WHpOpMAIlMM HAa OCHOBE HMEIOLUMXCS 3HAHUM U JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCIIOJIb30BAaTh IPU  BBIINOJHEHUM Y4eOHBIX 3aJaHUN  HaydyHO-
HNOMYNISPHYIO JIUTEpaTypy (PU3UYEecKoro cojaep:kaHus, CIpPaBOYHBIE
Marepuaiibl, pecypcbl cetu  MHTEpHET; BIAAeTh NPUEMAMH

KOHCIIEKTHPOBAHUsI TEKCTa, Mpeodpa3zoBaHus WHPOPMALIUU U3 OJHOU




3HAKOBOM CHUCTEMBI B JPYIYIO

1.20

co3JaBaTb COOCTBEHHBbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE MH(OpPMALlMM M3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO
coJiepKaHus, MYOJIMYHO MPEICTABIIATh PE3yNbTaThl MPOEKTHOM WK
UCCIIEIOBATENbCKOM  AEATENBHOCTH, NpPU  3TOM  IPAMOTHO
UCIIOJIb30BAaTh U3YUYCHHBINH MOHATUHHBIN anmapar U3ydaeMoro pasjesna
(U3MKM M COMPOBOXKAATH BBICTYILUICHUE IMpE3eHTAalueld ¢ Yy4&Tom

0CcOOEHHOCTEH ayJUTOPUH CBEPCTHUKOB

1.21

MPU BBIMIOJIHEHUHU Y4€OHBIX MPOEKTOB M MCCIIECIOBAHUN (PU3MUECKUX
IPOLIECCOB PACIpeAesaTh 00SI3aHHOCTU B IPYIINIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3a/ladyaMH, CJICAWTh 3a BBIIOJIHEHUEM ILIaHa
JEUCTBUM W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLECHUBATH
cOOCTBEHHBI BKJIAaJ B JEATCIBHOCTb TPYNIIBI, BBICTpAaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICMCTBHE,  MPOSBISSL ~ TOTOBHOCTh

pasperath KOH(INKTHI




HPOBEPAEMBIE OJIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pasneJia

Kon
3JIeMEeHTAa

HpOBepﬂeMble 3JIEMECHTBI COACPiKaHUsA

®UBUKA U EE POJIb B IIO3HAHUN OKPYXXAIOIIEIO MHPA

1.1

®usuka — Hayka O Ipupone. SBIEHUS NPUPOABL.
®dusnueckue SBJICHMUSA: MEXaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKHUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Qdusnueckne BeNUUMHBL. M3mepeHue  (u3myeckux
BenuunH.  @Dusnueckue  mpubopel.  [lorpenmocTs

n3MepeHni. MexayHapoaHasi CHCTEMA €IUHUII

1.3

EcTecTBeHHOHAYUHBI MeTOJ TMO3HAHMS: HaOIIO/AEHUE,
IIOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIABHM)KEHUE TMIIOTE3,
JKCIIEPUMEHT 10 IPOBEpKE TIUIOTE3, OOBSICHEHUE

Ha6HIO,Z[aeMOFO SABJICHU A

1.4

Onucanne PU3HNIECKUX SIBJICHUI C TTOMOIIBIO MOIETICH

1.5

[IpakTyeckue pabOTHI:

###Par###l3Mepenre pacCcTOsSHU.

#Hi#Par#Ht# Iamepenie  00bEMa KUAKOCTH U TBEPIOTO
Tena.

##H#Par###OnpeneneHue pa3MepoB MabIX TEI.
###Par### lamepenue  TemrmepaTypbl IpH  TOMOIIM

JKUJIKOCTHOTO TEPMOMETpA U JaT4YUKA TEMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHUU BEHIECTBA

2.1

###Par###CTtpoeHne BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepbl.  OMBITHI,  JOKa3bIBAIONME  TUCKPETHOE

CTPOCHHC BCUICCTBA

2.2

##H#Par###]IlBmokenne  dactun  BemectBa. CBsiBb
CKOpPOCTH  JIBMDKEHHMS  YacTHUIl C  TeMIepaTypoi.

bpoyHoBckoe nBukenue, 1uddy3us

2.3

B3aHMOHCﬁCTBH€ YaCTHUIl BCUICCTBA: MPUTAKCHUEC U

OTTAJIKUBAHHUEC




HH#Par#Ht# ArperaTHple COCTOSIHUSI BELIECTBA: CTPOEHUE

ra3oB, >KMJKOCTeH U TBEPABIX (KpUCTANIMYECKUX) TEIl.

2.4 B3anmocBsI3p MeXIy CBOMCTBAaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHMSIX U HUX aTOMHO-MOJICKYISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbBI
[Ipakrudeckue paboOTHI:
#HH#Par#H#Ouenka 1uamerpa aromMa METOAOM psioB (¢
UCIob30BanueM Qororpaduii).

2.6 #H#HPar####0nbITl 10 HAOMIOAEHWIO  TEMJIOBOTO

pacumpeHus ra3os.
#H#HPar####0nbITE 10  OOHApYKEHUIO JEHCTBUS CHUJI

MOJIEKYJISIPHOTO TPUTSLKEHUS

JIBIDKEHUE Y B3AMMOJIEMICTBUE TEJ

31 Mexannueckoe JBU)KECHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBUKEHHE
HHHPar#H#CKopocCTb. Cpennss CKOpOCTh npu
3.2 HEPaBHOMEPHOM [JBMUKEHHUM. Pacuér myrm M BpeMeHHU
JBUKEHUS
SBnenue mHepnuu. 3akoH MHepUuU. B3anmopelicTBue
3.3 Te Kak MpUYMHA U3MEHEHUS] CKOPOCTH JBUKEHUS TEJl.
Macca kak Mmepa HHEpPTHOCTH Tella
34 ###Par###lnotHocts  BemecTBa. CBsI3b INJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYNl B elMHULIe 00bEMaA BEleCTBa
3.5 Cuna KaK XapakTepuCTUKa B3aMMOICUCTBUS TEJ
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
. MOMOIIBIO TMHAMOMETpA
37 ###HPar###Bnenue TiaroteHus U cuia Tsoxectu. Cuna
' TSDKECTH Ha Apyrux IiaHerax. Bec Tema. HeBecomocTth
38 Cuna tpeHusa. TpeHue CKOJIBKEHUS U TPEHUE IIOKOSL.
. Tpenue B pupose U TEXHUKE
39 ##HPar###CroxeHre cujl, HalpaBJIEHHBIX MO0 OJHOMU
. npsMoil. PaBHOAEHCTBYIOIIAS CUIT
3.10 [Ipaktnueckue pabOThI:




OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JBHIKCHHS
(mapuka B KHAKOCTH, MOJICIH  JJICKTPUICCKOTO
aBTOMOOWIIST W Tak janee). OrmnpeneneHue cpeaHei
CKOPOCTH  CKOJIBKEHHUs Opycka WM IIApUKa [0
HAaKJIOHHOM  miockocTu. OmpeneneHre  IIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIE
3aBUCHMOCTh pacTshkeHUs (aedopMariuu) IpyKUHBI OT
NPUIIOKEHHON  cujibl.  ONBITHL, JIEMOHCTPUPYIOLIME
3aBHUCUMOCTb CHUJIbI TPCHHUA CKOJILKCHHUS OT BECa TCJia U

XapakTepa COMPHUKACAIOIIMXCS TTOBEPXHOCTEH

dusnueckue SBICHUS B MNpUpoOaALC: MPpUMEPLI ABUKCHUS C

3.11 Pa3TUYHBIMU CKOPOCTSIMHU B )KUBOW U HEXXUBOW MPHUPO/IE,
JEMCTBUE CUJIBI TPEHHS B IPUPOJIE U TEXHUKE
3.12 TexHu4eckne yCTpOWCTBa: THHAMOMETP, MOAIMITHUKHA

JIABJIEHUE TBEP/BIX TEJ, )XMIKOCTEHN 1 TA30B

4.1

Hasnenue tBEpHoro tenma. CrnocoObl YMEHBIIEHUS H

YBCIIMYCHUSA NaBJICHUA

4.2

I[aBJICHI/IC rasza. 3aBUCUMOCTb JaBJICHUA ra3a OT O6’béMa,

TEMIIEPATypPhI

4.3

Hepenaqa JaBJICHUA TBépZ[BIMI/I TCJIIaMH, XHUJKOCTAMHU U

razamu. 3akoH [lackansa. [TueBMaTHueckre MalmHbI

4.4

3aBUCUMOCTH JaBJICHUA KHUIKOCTHU oT I‘HYGI/IHLI.
['uapocrarnveckuit mapagokc. CooOIm@aronmecs CoCy/bl.

rI/II[paBJ'II/I‘leCKI/Ie MCXaHHU3MbI

4.5

Atmocdepa 3emin u atMocdepHoe naBiieHue. [[puunnb
CYIIICCTBOBAHUS BO3IYIMHONH 000709k 3emin. OTmbIT
Toppuyeniau. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPA

4.6

W3mepenue armocdepHoro nasieHus. [lpubopsr s

M3MEpPEHHS aTMOC(EPHOTO JTaBJICHUS

4.7

JleficTBue XUIKOCTM M Ta3a Ha IIOTPYKEHHOE B HUX
Teno. BeiTankuBarmas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanue ten. Bo3gyxoriaBanue




4.9

[pakruueckue paboTHI:

HccrnenoBaHnue 3aBUCHMOCTH Beca Tela B BOJAE OT
0o0béMa TOTpYKEHHOM B KUIKOCTH YacTH Tena.
OnpeneneHne BbITAJKUBAIOLIEH CUJIbL, JEHCTBYIOIICH Ha
TEN0,  INOIPY)KEHHOE B  XKUAKOCTb.  [IpoBepka
HE3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, JEHCTBYIOILEH
Ha TeI0 B KUAKOCTH, OT Maccel Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKUBAIOLICH
CUJIbI, JIEHCTBYIOILEH Ha TEJNO B JKUJKOCTH, OT 00BEMaA
MOTPYKEHHON B KMAKOCTh YaCTH Te€Ja U OT ILNIOTHOCTU
xuakoctd.  KoHcTpynpoBanume — apeomeTpa WM
KOHCTPYMpOBaHUE  JIOAKA U OIpejelieHue €€

IPY30IOABEMHOCTH

4.10

®dusuyeckue  SABJICHUS B TPUPOAC:  BIHSHUE
aTMoc(epHOro aBjCHUS Ha )KUBOM OpraHu3M, IJIaBaHHe

pBIO

411

TexHu4eckre YCTpOHCTBA: COOOIAIONMECS COCYIbI,
YCTPOMCTBO BOJONPOBOMA, TUIPABIMYECKUN Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, DHEPTUS

5.1 Mexanndeckasi pabota
5.2 Mexanndeckass MOIIHOCTb
£ 3 [lpocTeie  MexaHWU3MBI: pblYar, OJOK, HAaKIOHHas
' IJI0CKOCTb. [IpaBuilo paBHOBECHS pblyara
5.4 [IpumeHeHne npaBuIa paBHOBECUS pblyara K 0JI0Ky
«3omoroe  mpaBmio»  MexaHukd.  KoadduiumeHt
9.5 MIOJIE3HOTO nelcTBus MEXaHU3MOB. [IpocTtslie
MEXaHU3MbI B OBITY U TEXHUKE
5.6 [loTreHmmanpHas SHEPTUH Tela, TOAHATOTO Hall 3eMIIEH
5.7 Kunernueckas sneprus
£ g [TonHas MexaHuyeckass SHeprus. 3aKOH M3MEHEHMs U
' COXpaHEHUSI MEXaHUUYECKOM dHEPIrUu
5.9 [IpakTudeckue pabOTHI:




#HH#Par#Ht#Onpenenenue paboOThl CUJIBI TPEHUS MpPH
PaBHOMEPHOM JIBMJKEHHMHM Tela 110 TOPU30HTAIBHOU
nosepxHoctu. HccienoBanue yCIOBHM PaBHOBECHS
peiuara. M3amepenne KIIJI HakIOHHONH IJIOCKOCTH.

N3ydeHue 3ak0HA COXpaHEHMSI MEXaHUYECKOU HDHEPIUU

dusuueckue sBJICHUS B npupoaec: pblHaru B TCIIC

5.10
4eJIoBeKa
TexHuueckue YCTpOMCTBA: pbluar, IMOABMXKHBIA U
5.11 HETOJIBUKHBIN OJIOKM, HAKIOHHAs MJIOCKOCTh, TPOCTHIE
MEXaHU3MbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3J1eMEeHTBI COJIE PKAHUS
paszeJa 3J1eMeHTa
TEIUIOBBIE SABJIEHNMA
OCHOBHBIE TOJOXEHHUSI MOJEKYISIPHO-KUHETHYECKOM
61 TEOPHH CTPOSHHWsS BemecTBa. Macca W pa3Mepsl
. Mojekyl.  OmbITbl, TMOATBEPXKIAIOIME  OCHOBHBIE
TIOJIOKEHUST MOJICKYJISIPHOKHHETUYECKOH TEOPHH
Mogaenun  TBEPAOro, KHIKOTO M Ta3000pa3HOTro
6.2 cocTossHUN BemecTBa. Kpucramimyeckue U amopgHble
Tena
OOBbsicHEHHE CBOWCTB Ta30B, KHJIKOCTEH W TBEPABIX TEI
° 6.3 Ha OCHOBE TIOJOXEHHH MOJEKYIIPHOKUHETUYECKON
TEOPHH
6.4 CmaunBaHue U KaWUISIPHBIE SBJICHUS
6.5 TenoBoe pacIMpeHUE U CIKATHE
6.6 Temneparypa. CBs3p Temreparypsl CO CKOPOCTBIO
. TEMJIOBOTO ABM)KEHU S YaCTHI
67 Buyrpennsis sneprus. CriocoObl U3MEHEHU s BHYTPEHHEN
' DHEPIUU: TEeIIoNepeadya U COBEpIieHuEe paboThl
6.8 Buner temnonepenauu: TEMIOMPOBOIHOCTh, KOHBEKIIUS,




U3Iy4eHUE

KomnuectBo TCIIJIOTHI. VYaenpHas TEILIOEMKOCTD

6.9
BEIECTBA
TennooOMEH U TeEmJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIIIOBOTO OanaHca
611 [InaBneHue u OTBEpAECBAHNE KPUCTAIUNIMUECKUX BEILECTB.
' VaenbHas TENIO0TA IIABJICHUS
[TapooOpazoBanue u  KoHjaeHcauusa.  Mcmapenwue.
5.12 Kunenune. VYaensHas Temora  mapooOpa3oBaHUS.
' 3aBUCHMOCTb TE€MIEPATypbl KUIMEHHUS OT aTMOCHEPHOro
JTaBJICHUS
6.13 BnaxHocTh BO3myxa
6.14 OHeprus TOIIMBA. Y JeNIbHAs TEIIOTa CTOPAHUS
[Mpunnuner  pabotel  TensoBbix asurarenei  KIIJ]
6.15 TENJIOBOTO JBUTraTess. TemioBble ABUTATENM M 3alUdTa
OKpYKArOILEH Cpebl
3aKOH COXpaHEHUs U MPEBpaIlEHUs SHEPTUHU B TEIJIOBBIX
6.16
nporeccax
[Ipaktuyeckue pabOTHI:
HHHPar#H#ONBITEL 10 OOHAPY)KEHUIO JEWCTBUS CHII
MOJIEKYJIIPHOTO HPUTSHKEHHUSL.
HHHPar#H#0NBITHL 110 BBIPAIMBAHUIO  KPUCTAJLJIOB
IIOBAPEHHOM COJIM MJIM caxapa.
HHHPar#H#0NBITEL 10 HAOMIOAGHUIO  TEIJIOBOTO
5.17 paciMpeHust Ta30B, KUJIKOCTEH U TBEPBIX TE.

#HH#Par#t#Onpenenenrue NaBiIeHUs BO3Iyxa B OajuloHe
LI pUILA.

HHHPar###0OnbITEl, JEMOHCTPUPYIOUME 3aBUCHUMOCTD
JaBJICHUsl BO3[yXa OT ero o0béMa U HarpeBaHUs WIIHU
OXJIQXKICH U

###Par###] IpoBepka TUIIOTE3bl JTUHEHHONW 3aBHCUMOCTH

JUIMHBI  CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIIepaTyphl.

###Par###Habmonenue W3MEHEHHUS BHYTpPEHHEH
SHEPTUU Tella B pe3yibrare Terionepeaadyd u paboThl
BHEIHUX CHII.

##HPar###lIccnenoBanre sBIEHUS TEIJIOOOMEHA MpHU
CMEILIMBAHUHU XOJIOJTHOW U TOPSYEH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETIOTHI,
MOJIY4EHHOTO BOJIOW MpPH TEIIOOOMEHE C HarpeThbiM
METAIUTHYECKAM ITHITHHIPOM.

##H#Par###OnpeneneHue \71 (5183 (o)1 TEILTOEMKOCTH
BEILIECTBA.

##H#Par###lccnenoBanue mpoiecca UCTapeHus.
#H#Par###0npeneneHre OTHOCUTENBHOM  BIIAXKHOCTHU
BO3/IyXa.

#H#Par###OnpenencHre yneabHON TETUIOTHI TJIaBJICHUS

JIBJA.

6.18

Qdusnuecknue SBICHUS B TMPHUPOJE: IMOBEPXHOCTHOE
HaTsDKCHUEC W KAIWJUJIAPHBIC ABJICHUSA B IIPHUPOIC,
KpUCTaJUIBI B TIpupoje, uznydenue ConHIla, 3aMep3aHne
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCra.

6.19

TexHuueckue  yCTpOMCTBA:  KAaNMJULSIPBl, IPUMEPHI
HCIIOJIb30BAHUSI KPUCTAJUIOB, XUIAKOCTHBIM TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETpPBI, ICHUXPOMETp, HapoBas TypOuHa,

ABUTATCIIb BHYTPCHHETO CTOpaHU .

OJIEKTPUYECKUE N MAT'HUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. J[Ba posa 3JeKTpUUECKUX 3apsIoB
B3anmopeiictBue 3apspkeHHBIX Tel. 3akoH KynoHa

7.2 (3aBUCHUMOCTb CUJIbI B3aUMOJIEHCTBYSA 3apSDKEHHBIX TEJ OT
BEJIMYMHBI 3aps/I0B ¥ PACCTOSIHUS MEXY TEJIaMu )

73 Onekrpuueckoe nosie. Hanpssk€HHOCTD 3JIEKTPUUYECKOrO

nosd. [IpuHIUN Ccyneprno3uIuy 3JIEKTPUYECKUX IMOJei




(Ha KaYeCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX  3apsa0B. 3J'ICMCHTapHBII\/'I

7.4 anexkrpuueckuil 3apsan. Ctpoenue aroma. [lpoBonHuku u
JUAIIEKTPUKH
7.5 3aKOH COXpaHEHUS JJIEKTPUUECKOTO 3apsaaa
- OJIEKTpUYECKMH  TOK.  YCIOBHSI  CYyLIECTBOBaHUSA
- 3JIEKTPUYECKOro ToKa. VICTOYHMKU TOCTOSSHHOTO TOKa
HericTBus 3IIEKTPUYECKOTO TOKa (TemnoBoe,
7.7 XUMHUYECKOe, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTSX M Trazax
28 Onekrpuueckas uenb. Cuna TOKa. DIEKTpUYECKOE
. HaIpsDKEHUE
29 ConpoTHuBieHue IPOBOHHUKA. VYnensHoe
- CONPOTHUBJICHUE BELIECTBA
7.10 3akon Oma 151 yyacTka Ieru
[locnenoBarenbHOoe ¥ MapajyielbHOE  COEJUHEHUE
7.11
IIPOBOJTHUKOB
PaGota M MONMHOCTH 3JEKTPUUECKOTO TOKA. 3aKoH
7.12
[xoyns — Jlenna
213 DJIeKTpUYeCKUe IeNU U MOTPEOUTENTH BJIEKTPUUYECKOI
' sHepruu B ObITy. KopoTkoe 3amblkaHuE
IlocTosiHHBIE MarHuThl. B3aumoneicTBHEe MOCTOSHHBIX
7.14
Mar{HuToB
215 MarnutHoe mnosie. MarHutHoe moje 3eMiId U €ro
' 3Ha4YeHMe IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHUTHOE MOJIE 3JIEKTPUUECKOTO TOKA.
' [IpumeHeHmne 31eKTPOMarHuTOB B TEXHUKE
JleicTBE€ MarHMTHOTO MOJS HA MPOBOJHUK C TOKOM.
217 DneKTpoJBUraTesb MOCTOSIHHOIO Toka. lMcmosnb3oBaHue
' JJIEKTPOABUTATENIEH B TEXHHYECKHX YCTPOWCTBAaxX M Ha
TpPaHCIOpTE
7.18 Oneitel  @Dapazes.  SIBIeHWe  JIEKTPOMArHUTHOM




uaaykuuu. [Ipasuno Jlenua

DJIeKTporeHeparop. Cnoco0bl MOJTY4EeHUS
7.19 3JIEKTPUUYECKON SHEPIUH. DJIEKTPOCTAHITUH Ha

BO300HOBIISIEMBIX UCTOYHUKAX DHEPTUH

[pakruueckue paboOTHI:

OnbITHl IO HAOIOICHUIO JICKTPU3AIUN T WHITYKITHCH

U TIPU CONTPUKOCHOBEHUHU.

UccnepoBanne AEHCTBUS DJIEKTPUYECKOTO IOJA Ha

MIPOBOJTHUKU U TUDJICKTPHKH.

COopka ®m mpoBepka palbOTBI DIIEKTPUUYECKOU IICTH

MMOCTOSIHHOT'O TOKa.

W3mepeHune 1 peryaupoBaHKe CHIIBI TOKA.

N3mepenue u perynmupoBaHue HAMIPSHKCHHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJIYIIETO Yepe3

pPE3UCTOP, OT CONMPOTUBIICHHS PE3UCTOPA U HATIPSDKECHUS

Ha pPe3UCTOpE.

OMBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTD

AJIEKTPUYECKOTO COMPOTHBIEHUS MPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIMIAN TTONIEPEYHOTO CEUEHUS U MaTepuara.

[lpoBepka mpaBuia CIOXKEHHUS HANpsHKEHUW TIpU
IOCJIEIOBATEIbHOM  COEIUHEHUU JIBYX pE3UCTOPOB.
[IpoBepka mpaBuia g CUibl TOKA MPU HapauIeIbHOM
COeMHEHMM  pe3ucTtopoB. OmpeneneHue  pabOThI
JJIEKTPUYECKOTO  TOKA, HMJIYILEro 4Yepe3  PE3UCTOp.
OmnpenesneHne  MOIHOCTU  BJIEKTPUYECKOIO  TOKa,
BBIJIENIIEMON Ha pe3ucTope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, MJYIIErO 4yepe3 JIAMIIOUKY, OT HalpsHKEHUs
Ha Hell. Onpenenenue KIIJI narpeBarens. Mccnenoanue
MarHMTHOTO B3aUMOJEUCTBHS IOCTOSSHHBIX MarHUTOB.
I/I3yqu1/Ie MAarouTHOIO I10JIA TOCTOAHHBIX MArHUTOB IIPU
ux o0beAMHEHMM M pasgeneHuu. MccnenoBanue
JICUCTBHS 3JIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OHHTLI, ACMOHCTPUPYHOLINC 3aBUCHUMOCTD CHJIBI




B3aMMO/JICHCTBUS KATYIIKA C TOKOM M MarHUTa OT CHJIBI
TOKa ¥ HampaBJeHHS Toka B Karyuke. l3ydenue

JEeNCTBUS MarHUTHOIO IIOJS Ha INpOBOJHHUK C TOKOM.

KoucrpynpoBanue u u3ydeHue paboThl
JJIEKTPOABUTATEIIS. N3mepenue KITJ
3JIEKTPOJABUTATEIbHOU YCTaHOBKH. OnbIThI o

HNCCICIOBAaHNIO SBJICHUA BHerpOMaFHHTHOﬁ HWHAYKOUWU:
HCCIICIJOBaHUC W3MECHEHUI 3HAaYeHHS U HalTpaBJICHHU A

HHAYKOUOHHOI'O TOKa

7.21

@u3nYeCKUe SBJIEHHS B MPUPOAC: DIECKTPUUECKHE
ABIIGHUSI B atMocdepe, IJIEKTPUYECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Jpeii( MmoocoB,
POJIb MAarHUTHOTO TOJISI AJIS )KU3HU Ha 3emJie, OJIApHOe

CHUSHUC

7.22

TexHuueckre yCTpOMCTBA: BJIEKTPOCKON, aMIIEPMETD,
BOJIFTMETP, PEOCTAT, CUETUMK IICKTPUUECKOH SHEpPruw,
DJIEKTPOOCBETHTEIbHBIE ~ MPUOOpPHI,  HarpeBaTeNbHbIC
3NEKTPONPUOOPHI (mpumepsl), JJEKTPUYECKUE
NPEIOXPAHUTENH, JJIEKTPOMATHHUT, JJIEKTPOJBHUTATENb

IMOCTOAHHOTO TOKA, I'CHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 2JIEMEHTBI COACPKAHUS
pazznena
MEXAHUYECKUE SABJIEHUA
8.1 Mexanuueckoe JBWIKEHWE. MarepualibHasi TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCHTEIIEHOCTh MEXaHUYECKOTO JBMIKECHUS
8.3 PaBHOMEpHOE NPSMOIMHENHOE ABUKEHUE
###Par###HepaBHOMepHOE MPSIMOTMHEHHOE IBUKEHHUE.
8.4 Cpeansis W MIHOBEHHas CKOpPOCTb Tejla  IIpuU

HEPABHOMEPHOM JABHKEHUU




YckopeHnue. PaBHOYyCKOpEeHHOE IPSIMOJIMHENHOE

8.5
JBYKEHUE
8.6 ###Par#H##CBoboaHOe agenune. OnwiThl [anuies
#H##Par###PaBHOMepHOE JBHKECHHUE TIO OKPYKHOCTH.
8.7 Ilepyon m uvactota oOpameHus. JluHeiliHas W yriioBas
ckopocTu. LleHTpocTpeMuTenbHOe YyCKOpEeHre
8.8 [lepBr1it 3akoH HetoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HptoToHa
8.11 #HHPar### [pUHITUTT CynepIo3uITuu CUIT
8.12 Cuuta ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHUs: cuja TPEHUS CKOJIBKEHHUS,
813 CHJIa TPEHHU S TIOKOS, IPYre BUJIBI TPEHUS
#H##Par###Cuna THKECTM W 3aKOH  BCEMHPHOTO
514 TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaIeHUS
JBuxxenne  miaaHer  Bokpyr Connna.  Ileppas
8.15 KOCMHUYECKasi CKOpOCTh. HeBeCOMOCTh U TIeperpy3ku
PaBHOBecue maTepuaibHON TOYKH. AOCOIOTHO TBEPIOE
8.16 oo
#H##Par###PaBHoBecue TBEPIOTO Tena C 3aKpENIEHHOU
847 OCbI0 BpalieHus. MomeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynsc Tena. UsMeneHue nummynbea. MIMmynbe cub
8.19 3aK0H COXpaHCHUS UMITYIIbCa
8.20 H##Par##HtPeakTuBHOE ABUKEHUE
8.21 Mexannueckass paboTa ¥ MOIIIHOCTD
8.2 Pabota cunm Tskectn, yhpyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI
[loTteHnmanpHas dHEprUs Tela, MOAHATOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMITH
8.24 [ToreHnMambHas SHEPTHS CKATON TPYKUHBI
#H#Par###Kunernueckass ~ dHeprusi. Teopema o
8.5 KUHETHYECKON SHEPTUHU
8.26 ##HPar###3akon coxpaHeHHSI MEXaHMYECKON SHEPTHH




8.27

[IpakTuueckue pabOTHI:

OmnpeneneHue CpeaHel CKOPOCTH CKOJBKEHUs Opycka
WU JIBUOKEHHS IIAPUKA IO HAKIOHHOM IIJIOCKOCTH.
OmnpeneneHue YCKOpEHHs Tella P PABHOYCKOPEHHOM
NBU>KEHUH 110 HAKIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOM CKOPOCTH.
IlpoBepka TUIOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM
JBMKEHUU O€3 HayaJbHOW CKOPOCTHU INYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUSI CKOJIBKEHU S
OT CHJIBI HOpMaibHOrO JaBiieHus. OrnpeneneHue
ko3(dunMeHTa TpeHus CcKoJbkeHus. OmnpeneneHue
KECTKOCTH TpykuHbl. OnpeneneHue padOThl CHIIBI
TPEHUsT TpPU PaBHOMEPHOM JBM)KEHMHM Tela IO
TOPU30HTAILHON MOBepXHOCTH. OmnpeneneHue padOThI
CHJIBI  YINPYrOoCTM  Ipu  NOIBEME  Ipy3a ¢
UCIIOJIb30BAaHUEM  HEMOJBM)KHOTO M HOJABUXHOIO

OJIOKOB

8.28

q)I/I?,I/ItIeCKI/Ie ABJICHUSA B HpHpO,Z[GI HpI/IJII/IBBI U OTJIUBHI,
nBuxkeHue miaHer COJIHEYHOM CHUCTEMBI, PEAKTHBHOE

ABUKCHUC KUBBIX OPTAaHN3MOB

8.29

Texnuueckne  yCTpOWCTBA:  CHUIOMETP,  JATYUKH

IMOJIOKCHU A, pACCTOAHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHE KOJIEBAHMA 1 BOJIHbBI

KonebarenbHoe nuxenne. OCHOBHbBIE XapaKTepUCTUKU

> KoJie0aHM: MeproJ, YacToTa, aMIUIUTYa
9.9 MaremaTnyeckui u NPYXKUHHBIN MasTHUKH.
' I[peBpaliieHre SHEPIUU MTPH KOJIEOATEIBHOM JBUKEHUH
93 3aryxatoupe kosiebaHus. BpIHyXIeHHbIE KoJeOaHMUs.
' Pesonanc
Mexanunueckue BojaHbl. CBOWCTBA MEXaHMYECKUX BOJIH.
9.4 [IpononbHble M MONEpedHbIEe BOJHBL. JlJIMHA BOJIHBI U

CKOpOCTh €€ pacnpocTpaHeHUsl. MeXaHMYeCKHE BOIHBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3ByK. [’ poMKOCTh M BhICOTa 3BYKa. OTpakeHHe 3ByKa
9.6 Wudpas3Byk U ymbTpa3ByK
[pakTdeckue pabOTHI:
Omnpenenenue 9acToThl W Tepuoja  KoJieOaHUM
MaTeMaTH4YeCKOTO MasTHUKA.
OmnpeneneHue 4YacTOThl U MepuoAa  KoleOaHui
MPYKHHHOTO MasiTHUKA
0.7 HccnenmoBanne 3aBHCUMOCTH TiepuoAa  KoseOaHHi
' MOJABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TiepuoAa  KosieOaHUi
MPYKUHHOTO MAasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTH nepuoja KoJIcOaHUi rpy3a,
MOJBEIICHHOTO K HUTHU, OT Macchl Ipy3a U KECTKOCTH
npyxuHbl. I3MepeHne yCKopeHus CBOOOTHOTO TaICHHS
dusnyeckre SIBICHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
IIYHaMH, 3XO
99 TexHuyeckre YCTpOWMCTBA: 9XOJOT, HCIOJB30BAHUE

yABTPa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMAI'HUTHOE TIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE ToOJe. DJIEKTPOMAarHUTHHIE BOJHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHHIX BOJIH

10.2 [Ixana 3J1€KTpPOMarHUTHBIX BOJIH

10.3 OnexrpomarnuTHas npupoga csera. CKOpOCTb CBeTa.

' BonHoBbIE CBOMCTBA CBETA

[pakTuueckue paboOTHI:

10.4 N3ydyeHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIHI0 MOOUIIEHOTO TenedoHa
®dusnueckue SBIEHUS B NPUPOAE: OHOIOTHYECKOe

10.5 nencTere BUIMMOTO, yABTParO0IETOBOIO "
PEHTTEHOBCKOTO M3JTy4eHUN

10.6 Texnuueckue YCTpOMCTBA: HCIOJIb30BAHUE

QJICKTPOMAariMTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBEBIE ABJIEHUA

11.1 JlyueBas monens cBeta. MicTouHMKu cBeTa
11.2 [IpsiMonMHENHOE paclpOCTpaHEHUE CBETA
OTtpaxkenue ceta. Ilnockoe 3epkano. 3aKOH OTpakEHUs
11.3
cBeTa
114 Ilpenomnenue cBera. 3aKOH IIPEIOMIIEHHUS CBETA.
' [lonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInun3za. Xop nydeil B IuH3e
116 OnTuueckast cucrema Qoroarnnapara, MUKpPOCKONa U
' TejecKona
117 I'maz kak onTuueckass cucreMa. bian3opykocTe U
' JaJIbHO30pKOCTh
118 Paznoxenue Genoro ceera B cnekrp. OnbiTel HproToHA.
' CrnosxeHue CleKTpajJbHBIX LBETOB. J(ucnepcus cBera
[IpakTuueckue paboOTHI:
#HH##Par###ccnenoBanue 3aBUCHMOCTHU yria
OTpa)KeHUs CBETOBOTIO JIy4ya OT yIjia MajeHusl.
##HPar##113yuenne  XapakTepUCTHK — M300pakeHUs
IpeMeTa B IIJIOCKOM 3€pKalle.
#H##Par###ccnenoBanue 3aBUCHMOCTHU yria
IPEJIOMJIEHHUs] CBETOBOIO Jlyda OT yIjia NajJeHus Ha
119 TPaHULE «BO3IYX — CTEKIION.
' ###Par### lonyuenne  u300pakeHUM C  MOMOIIBIO
coOuparoIei JTUH3bI.
##HPar###Onpenenenue  (OKyCHOTO  PAcCTOSHUS U
ONTHUYECKOM CHUJIBI COOMPAIOILEH JTMH3BI.
#AH#Par#H##0nbITEl O pa3fokeHHUto Oenoro cBera B
CIIEKTD.
#HHHPar###ONBITEI O BOCHPUATHIO 1IBETa MPEIMETOB
NP UX HAOIIOACHNUH Yepe3 IIBETOBBIC (PHIIBTPHI
®dusnueckue sBIEHUS B npupone: 3atMeHus CoiHLa U
11.10 JlyHbl, 11BeTa TN, ONTHYECKUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakums, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OYKH, MEPUCKOII,




doToanmapar, ONTHIECKAE CBETOBO/IBI

12

KBAHTOBBIE SABJIEHUA
151 Omnswitel Pesepdopaa u miranerapHass MOJeNb aTroMa.
' Mopens aroma bopa
122 Hcnyckanue u moriomeHue cBera aToMoM. KBaHTEI.
' JIuneiiyaTpie CIEKTPBI
12.3 PannoaktuBHOCTh. Anbga, 6eTa- ¥ raMMa-u3JIydeHus
Ty Crpoenune aromHoro szapa. HywioHHas Mojenb
' aTOMHOTO sAapa. M3oTomsl
125 PannoakrtuBHble npeBpameHus. llepmon momypacnana
' aTOMHBIX s1Iep
126 SnepHble peakuuu. 3aKOHBI COXpaHEHMUS 3apsAIOBOrO U
' MacCOBOTO YHUCell
12.7 DHeprus CBsI3U aTOMHBIX 1ep. CBsI3b MacChbl U SHEPTUU
128 Peaxnuu cuHTe3a u nenenus saaep. VICTOUHMKU SHEprun
' Connua u 3B€31
12.9 Snepnas osHepreruka. JlelicTBME  paJgMOAKTUBHBIX
' M3ITy4eHH I Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGmionenne CIUIOIHBIX W JIMHEWYAaTBIX CHEKTPOB
12.10 U3ITy4CHHUSL.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPIMM YacTUIIBI
10 TOpMO3HOMY IyTH (110 hoTOrpadusm).
N3mepenue pannoakTuBHOro GoHa
dusnyeckue SABICHHUS B IIPUPOJAC: ECTECTBEHHBIN
paavuoaKTUBHBIN doH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTHBHOE W3IyYCHUE TMPUPOIHBIX MHUHEPAIIOB,
NEUCTBUE pAJAMOAKTUBHBIX M3JIydEHUH Ha OpraHu3M
YeoBeKa
1212 Texuuyeckue YCTPOUCTBA: CIIEKTPOCKOIL,

VHAWBHUAYAIBHBINA TO3UMETP, Kamepa Bunbscona




HHPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTI'PAMMBI OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

Kon
NMpoBePSIeMOro
TpeOOBaHUsA

IIpoBepsieMmble TpeOOBaHUSA K NMPeIMEeTHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHUSI 0OCHOBHOI 00pa30oBaTe JIbHOM
NMPOrpaMMbl OCHOBHOI0 001ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  ¢u3UKM B HAYYHOM  KapTUHE  MHPa;
chopMHUPOBAHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBS3U
W TI03HABAEMOCTH SIBJICHWI TPUPOABI, O POJH OKCIIEPUMEHTa B
¢u3uke, o0 cucreMooOpasywimei poin (GU3UKH B Pa3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 SBOIIOIUHU
(¢u3nYeckux 3HAHUUW U UX POJIM B LIEJIOCTHOW €CTECTBEHHOHAY4YHOMU
KapTUHE MHpa, O BKIAAE POCCHUUCKUX M 3apYOeKHBIX YUEHBIX-
(M3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MUpA, Pa3BUTHE TEXHUKUA U TEXHOJIOTUN

3HaHUs O BHUJAX MaTepuM (BEILECTBO M IIOJIE), O JBMIKEHHM Kak
croco0e CyIeCTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOI Teopuun
CTPOEHHUs BELIECTBA, O (DM3MUYECKOM CYIHOCTU SIBIEHUN NPUPOAbI
(MEXaHMYECKUX, TEIJIOBBIX, JJEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHUE pazanydarh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUMX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUYECKUX SIBICHUI
B OKpPYXKalOLIEM MHUpE, BBIJENAA HX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKu)

BJIaI[eHI/IC OCHOBaMH IIOHSTHMHOIO afImapara U CHUMBOJHMYCCKOIO
sA3bIKa (1)I/I3I/IKI/I U HCIOJB30BAHUEC HUX IS PCHICHUA y‘I€6HI>IX 3aj1a4,
YMCHHUEC XapaKTCPHU30BATH CBOMCTBA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHHUA H

IMpOICCChI, UCITOJIB3Ys (bYH,Z[aMeHTaJIBHBIe N SMIIUPUYCCKUEC 3aKOHBI

YMeHue onuceBaTh H3YyUCHHBIC CBOICTBA T€N U (bl/ISI/I‘IeCKI/IC SBJICHH A,

WCTIONB3Ys (M3MYECKUE BETUYUHBI

Brnanenne ocHOBaMM METOJOB HAay4dHOIO IIO3HAHMUS C Y4ETOM
coOMoIeHnsT TpaBHl 0€30MacHOro Tpyna: HalOmoAeHUue (QU3NIECKUX
SIBJICHUH

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOro Habopa 00OpyZOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3aIIMCBIBATh €0 PE3YIbTaThl, (JOPMYINPOBATH BBHIBOJBI;
MPOBEACHHE MPAMBIX U KOCBEHHBIX U3MEPEHUM (PU3NUYECKUX BEIUYNH:
yMEHUE I[UJIaHUPOBaTh U3MEPEHHS, CaMOCTOATENbHO COOHpAaTh
SKCIEPUMEHTAIBHYI0  YCTAHOBKY II0 HMHCTPYKIUHU, BBIUUCIATH
3HAUEHUE BEJIMYMHBI M aHAJU3UPOBAThH IMOJTY4EHHBIE PE3yNbTaThl C
Y4ETOM 3aJJaHHOU MOTPEIHOCTH PE3YINBTATOB U3MEPEHUI;
NIPOBEACHUE  HECIOXKHBIX OKCIEPUMEHTAIBHBIX  MCCIEAOBAHMM;
CaMOCTOSITEIBHO ~ COOMpATh  AKCIEPUMEHTAJIbHYIO YCTAaHOBKY H
NPOBOAUTh  MCCIENOBAHME IO  HMHCTPYKIUH,  IPEICTABIATH
NOJydeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE TaOIMI] U
rpaduKoB, YYUTHIBATH MMOTPELIHOCTH, JAETaTh BHIBOJBI 110 PE3yIbTaTaM

HUCCIICAOBAHUA

[lonnMaHue  XapakTepHBIX  CBOHCTB  (M3MUYECKUX  MoJeNei
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, MOJACIU CTPOCHUS
ra3oB, JKHJAKOCTeW W TBEPABIX TeN, IUJIAHETapHas MOJIENb aToMa,
HYKIOHHAsi MOJENb aTOMHOIO $7pa) U YMEHHUE IPUMEHATh UX AJA

O0O0BSICHEHUS (PU3NYECKUX MPOIIECCOB

YMeHue OOBACHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA Tel, B TOM
Yhcl€ M B KOHTEKCTE CHUTYyalluid MpaKTUKO-OPHUEHTHUPOBAHHOTO
Xapakrepa, B YaCTHOCTH, BBISABIIATH IPUUYNHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHUE C ONOPOI Ha M3ydEeHHBIE CBOWCTBA (PU3UUECKUX

SIBJICHUH, PU3NUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmeHue pemarb pacu€THbele 3amaun (Ha Oase 2 — 3 ypaBHEHH),
UCTIONB3YSI 3aKOHBI M (OpPMYJBI, CBS3BIBAIONME  (U3HUYECKUE
BEIMYMHBI, B YaCTHOCTH, 3alMCHIBAaTh KPAaTKOE YCIOBHE 3aIadyH,
BBISBJISITH HEJOCTAIOIME JaHHbIE, BBIOMPATh 3aKOHBI U (QOPMYIIHI,
HEoOXOAUMBIe ISl €€ pelieHHs, UCIIOIb30BaTh CIIPAaBOYHBIE JaHHBIE,
MPOBOANTH PAcu€Thl W OIEHUBATH PEATMCTHYHOCTHh MOIYIEHHOTO
3HaueHUs! (PM3MYECKON BEIMYHMHBI; YMCHHE ONPENCNIATh Pa3MEPHOCTD

(u3nYeCcKOil BETMYMHBI, TOTYYCHHON MPH PEILCHUH 331a4H

YMeHHe  XapakTepus3oBaTb IMPUHLMUIBL  JACUCTBUS TEXHUYECKHUX
YCTPOWCTB, B TOM HYHCJIE OBITOBBIX NMPUOOPOB, W TMPOMBIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB 10 UX OMUCAHUIO, MCIIOJb3Ys 3HAHUA O

CBOWCTBax (U3MYCCKUX SIBICHUU M HEOOXOAUMBbIC (U3HMICCKHE




3aKOHOMEPHOCTHU

10

YMeHHe HCIOoNb30BaTh 3HAHUSA O (U3MYECKUX SABJICHUSAX B
NOBCETHEBHOM KM3HU JUId oOecriedeHHus O€30MacHOCTH  IpH
oOpamieHUM ¢ OBITOBBIMM ~ IpUOOpaMH U TEXHUUYECKMMH
YCTPOWCTBAMH, COXPaHEHHUs 370pPOBbi U  COOIIOAEHUS HOPM
9KOJIOTMYECKOTO TOBEICHHUS B OKpYXalollel cpene; MOHUMaHUe
HEOOXOAMMOCTH TPUMEHEHHS JOCTHKCHHH (U3UKA U TEXHOJOTHM

JJI paluOHAJIBHOI'O IMTPUPOAOITIOJIB30BAHU A

11

OnpIT mouWcka, MpeoOpa3oBaHUS W TPEACTaBICHHUS WHOOpMAIUU
(r3MYEecKOro CoJiep’KaHus C HCIOJIb30BaHMEM HWHQOPMAIlMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLICHUBATH JOCTOBEPHOCTh
NOJIYdCHHOW HWHQPOPMAIMA HAa OCHOBE HWMEIONMXCS 3HAHUU U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB, yYMEHUE  MCIOJB30BaTh  IpHU
BBINIOJJHEHUM Y4eOHBIX 33JlaHUH HAy4yHO-IOMYISIPHYIO JIMTEpaTypy
(M3UYECKOTO COJIEpkKAHMS, CIIPAaBOYHBbIE MaTe€pHUalibl, PECYPChl CETH
Wntepner; BnageHue 0a30BbIMM  HaBbIKAMU  I1peoOpa3oBaHUs
nHPOpPMAIIMKM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYIylO; yMEHHUE
co3aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOILIEHUS Ha

OCHOBE WH(GOPMAIIUH U3 HECKOIBKUX UCTOYHUKOB




HEPEYEHD DJIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D
IO ®U3UKE

Kon

IIpoBepsieMbIii 3J1IeMEHT CO/Ie PAKaAHUS

1 MEXAHWYECKUE ABJIEHHWA
11 Mexanuyeckoe JBuUkeHue. MarepuanbHas Touka. Cucrema  oTcyéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe JBuxkeHue. Cpennss ckopocTs. Popmyna uis
1.2 BBIUMCIICHUS CpeiHel ckopocTh: V = S/t
PaBHOMEpHOE NpAMOIMHENHOE NBUKEHHE. 3aBUCHUMOCTh KOOPJAMHATHI TENa OT
BPEMEHH B CIydyae paBHOMEPHOTO NMPSIMOJIUHEWHOTO ABUKCHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH Ui MPOEKIHH CKOPOCTH, MPOCKIIHH
IepeMeleHUs, IyTH, KOOPAUHATHl MpPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUHU
3aBUCUMOCTh KOOPJMHATHI TeJa OT BPEMEHU B CIIydae PaBHOYCKOPEHHOTO
HPSIMOJIMHENHOTO JIBUKEHUSL:
2
Sl =y, #f+a, = ;
2
@opMmynbl AN TPOEKIUU TEPEMEICHHS, MPOEKINU CKOPOCTH U IMPOEKIUHU
YCKOPEHHUSI IPU PABHOYCKOPEHHOM MPSAMOJIMHEHHOM JIBU)KEHUU
1.4 s () =vy, -t+a,- L,
2
U.T(f) =Up, +a, L,
a, (f) =canst,
L):l.: — L)-__.l.: =2a.s,
I'paduxu 3aBHUCHMOCTH OT BpPEMEHH JUIl NPOEKUHUHU YCKOPEHMs, HPOEKLHH
CKOPOCTH, MPOEKUHUH MepeMeIleHUs, KOOPAWHATHl IPH PABHOYCKOPEHHOM
IPSMOJIMHENHOM JABUKECHUU
CBoboanoe manenue. Gopmyibl, ONMKUCHIBAIONIE CBOOOJHOE MAJECHUE Tea IO
1.5 BEPTUKAIN (JBUKEHHE TejJa BHU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTU

3emnu). I'paduxu 3aBUCUMOCTH OT BpPEMEHM JJsi TPOEKIUU YCKOPEHHS,




MNpOCKIMNU CKOpPOCTH MW KOOPAHWHATHI IIpH CBOGOI[HOM nmagcHuu TCjla 110

BEPTUKAIIN

CKOpOCTh PpaBHOMEPHOTO [IBMDKCHHS Tella IO OKpyKHOCTH. HampaBneHue
CKOPOCTH.
dopmynna JUIsI BBIYHCICHUS CKOPOCTH 4Yepe3 PaJuyc OKPYKHOCTH W IEPHOJ
oOparieHust:

2R

T

LlenTpocTpemuTenbHoe yckopeHue. HampapieHue HEHTPOCTPEMHUTEIBHOIO

16 yckopeHus. dopmyna Ui BEIYUCIECHUS YCKOPEHUS:
2
a — U
"R
®dopmyna, CBA3BIBAIOLIAS IEPUOA U YACTOTY OOpALICHUS:
1
V= —
T
Macca. IInotHOocTh BewmecTBa. Popmyiia i BBIYUCIECHUS INIOTHOCTU
_m
17 P=7
1.8 Cuna — BekropHas ¢usudeckas BennunHa. CI0KeHUe CUIT
1.9 SBnenune nnepuuu. [lepsbiit 3akoH Herotona
Bropoii 3akon Herorona:
F=m-a
1.10
CoHarpaBI€HHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOLIEH Ha
TEJ0
B3aumonericreue ten. Tperuit 3akoH HerotoHa:
1.11 Fysu=-Fi»
112 TpeHue nokost U TpeHue ckobkeHus. dopmyna Uist BBIYMCIECHUSI MO CUIIbI

TPCHHA CKOJIbXKCHUA:




szu-;‘ﬁ

1.13

Hedopmarust tenma. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcecemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TSITOTEHUS:

My -,
F=¢g. L1 _2
R
Cuna TsprecTu. YCKopeHHne CBOOOTHOTO MaJCHUSI.
®dopmyrna 171 BRIUMCICHUS CUIIbI TSHKECTH BOIM3M moBepxHocTu 3emiu: F = mg.
JBuxenue nuanet Bokpyr Connua. Ilepas kocMudeckast CKOPOCTb.

Hesecomocts u neperpysku

1.15

Wmmynbe Tena — BeKTopHas pU3nyeckas BeTUYHHA.
=mi

Nmnynse cucremsl Ten. M3menenne nmnyinbsca. MMnynsc cuiibl

1.16

3aKkoH COXpAaHCHUA UMITYJIbCAa JJIA 33.MKHyT01>i CUCTCMBI TCII:
p=nyUy +im, U, =const

PeaxtuBHOE NBUXKEHNE

1.17

Mexanuyeckast padora. opmyna 1i1st BBIYMCICHUS paOOThI CUITBI:

A=Fscosn

MexaHudeckas MOIIHOCTD:

nN=24
r

1.18

Kunernueckas u NOTCHIMAJIbHAA SHCPTU . q)opMyna JJI1 BBIYUCIICHU A

KAHETUYECKOW YHEPIUU:

m’”
E&':T

TeopeMa 0 KMHETUYECKOI 9HCPIUH. CDopMlea JIJIsSI BBIYUCJICHHU S IIOTEHIIM AJIbHOM




9HCPIUH TCJa, IOAHATOIO

Haxg 3eMIIEH:

E,= mgh

1.19

Mexanuueckas 3HEprus:

Einr"'Ep

3aKoH COXpaHEHUs MeXaHW4eckoi sHeprun. Dopmyra Ui 3aKOHA COXPAHESHUS

MeXaHWYeCKO OHCPIUH B OTCYTCTBHUC CUJI TPCHUA: E = const.

IIpeBpaleHue MEXaHUYECKOW DHEPIUU IIPU HAJIMYUY CUJIbI TPEHHUSL.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiiel: M - Fl.

YcnoBue paBHOBECHS pblyara:

M +M, +..=0

[TonBuxHBIN 1 HermoaABMXKHBIN 010ku. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesnan
‘iaaq:aqaﬂ:ﬂu

1.21

JlaByieHue TBEPAOTO TENa.
dopmyna s BBIYMCIEHUS TABJIECHUS TBEPIOTO TENa:

_F

JlaBnenue raza. AtmMocepHoe aBiieHUE.

FPII[pOCT&TH‘lGCKOG JaBJICHUEC BHYTPH KU JIKOCTH.

(I>opMyJ1a JUISL BBIYUCIICHU S JaBJICHUA BHYTPH KUJIKOCTHU !

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBindeckuii mpecc

1.23

3akon Apxumena. Dopmyna AIg  ONpPENEICHUS BBITAIKUABAIOIICH

JICWCTBYIOLICH Ha TEJO, MOTPYKEHHOE B JKUAKOCTh HJIM Ta3:
F, =pgV
_:"_I;T\.. p\-

Ycnosue nnaBanus Tena. [naBanue cyioB U BO30yXOILIaBaHUE

CHLJIBI,




1.24

Mexanudeckue KkoiebaHusA. AMIUIMTYAA, IEPHOJ U 4YacToTa KoJeOaHUU.

®opmyiia, cBA3bIBAIOLIAS YaCTOTY U MEPUOJ KOJICOaHU I :

1.25

Maremarnyeckuii U NPYKUHHbIM MasaTHUKU. [IpeBpaiueHue sHepruu npu

KoJIeOaTEeIbHOM JIBUYKECHUU

1.26

3aTy'X8IOH_II/Ie KoJIeOaHu . BBIHY)K,HGHHLIG Kojiebanus. Pe3onanc

1.27

MexaHn4ecKrue BOJIHBI. HpOI[OJ'II)HBIe N IIOIICPCUYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTBb paclIpoOCTpaHCHUA BOJIHbI:

L=v-T

1.28

3Byk. ['pomMkocTs M BbIcOTa 3ByKa. OTpa)keHUE 3BYKOBOM BOJHBI Ha TpaHUIIE

IByx cpenl. H(pa3Byk u ynpTpa3ByK

1.29

IIpakmuyeckue pabomuwl

W3mepenue cpenHel IMIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; YKECTKOCTH
NPYKUHBI;, KOA(MPULIHEHTAa TPEHUS CKOJIBKEHHUS; pabOThl CUJIBI TPEHHS, CHUJIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JBHMIKEHHUs Opycka MO HAKIOHHOM IJIOCKOCTH;
YCKOpEeHHUs Opycka TpH ABWKEHUH IO HAKIOHHOW TIJIOCKOCTH, YacTOTHl U
nepuoAa KojeOaHUM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M MEepHoja
KoJIEOAaHUM TPYKMHHOTO MasTHHKAa; MOMEHTA CHJIbI, ACHCTBYIOIIETO HAa phIyar;,
paboThl CHJIBI YOPYTOCTH TPH TMOIBEME Tpy3a C TMOMOIIBI0 HEMOIABUKHOTO
61oka; pabOThI CUJIBI YIPYIOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABUKHOTO
OmoxKa.

HccnenoBanne 3aBHCHUMOCTH apXWMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOMH
YacTu Tejla U OT MJIOTHOCTH KUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAOILEH CUJIbI
OT MAaccChl TEJA; CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JAABJIEHUS U OT
poJla MOBEPXHOCTH; CUJIBI YIIPYIOCTH, BOSHHUKAIOIIEH B MPYKHUHE, OT CTEIEHU
nedopmariiu MPYKWHBI, YCKOPEHHsT Opycka OT yIjla HaKjIOHAa HaIpaBJISIOIICH;
nepuojia (4acToThl) KoJieOaHUH HUTSHOTO MasTHUKA OT JJUHBI HUTH; TEpUOa
KoJie0aHUH NPYKMHHOTO MAasTHHKA OT MAacChl Ipy3a U JKECTKOCTU NPYKHUHBI;
HCCIIEIOBAaHNE HE3aBUCUMOCTH IEpHoJa KoJeOaHWIl HUTSHOIO MasTHUKA OT

Macchl Ipy3a. [IpoBepka yciaoBusi paBHOBeCHs phluara

1.30

Qusuueckue s6NeHUs & Npupooe: TPUMEPbl ABUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B >KMBOI U HEXKUBOM PUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOE U

TCXHUKC, IIPHUJIMBBI WU OTJIHMBBI, IABUXXCHUC IIJIAHCT Coaneunoit CUCTCMBEI,




PEaKTUBHOE JBUKCHUE KUBBIX OPrAHM3MOB, PbIYard B TEJIE YEIOBEKA, BIMSHUC
aTMOc(pepHOTO JaBIIEHUs Ha XMBOW OpTaHW3M, IUIaBaHHWE PBIO, BOCIIPUATHE

3BYKOB JKUBOTHBIMH, 3EMIICTPACCHUC, ceiicMHUYEeCKHe BOJIHBI, MYHAMH, 3XO

Texnuueckue ycmpoticmea: CIHUJIOMETP, AATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpEHHUs, JAWHAMOMETp, MOJAUMIHUKA, PAaKeTbl, phlYar, MOJIBWXHBIA H

HENOABUKHBIN 6J'IOKI/I, HaKJIOHHaA IIJIOCKOCTb, ITPOCTBIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIONIMECS COCYbI, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUI Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BAHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUIOBBIE SABJIEHMA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUUYECKOM TEOPHUU  CTPOCHUS

2.1 BemecTBa. Monenu TBEPAOTO, KUIKOTO W ra3000pa3HOTO COCTOSIHHUI BEIECTBA.
Kpucrannuueckue u aMopgHbIe Tena

25 JBmxenne wdyactui BemecTtBa. CBsA3b CKOPOCTH JABMIKCHHS YacTHI[ C

' Temmneparypoii. bpoyHoBckoe aBuxkeHue, nudysus

2.3 CMmauyuBaHue U KaMUJUISIPHBIE SBJICHUS

2.4 TemioBoe paciMpeHue 1 CxaTue

2.5 TemoBoe paBHOBeCHE

26 Buyrpennss sHeprus. Pabora u Teromepenada Kak CIOCOOBI W3MEHEHUS

' BHYTPEHHEU 3HEPruun

2.7 Buapl Tennonepenaaun: TENI0NPOBOIHOCTD, KOHBEKIIUS, U3TYYCHHUE
HarpeBanne wu oxnaxaeHue Ten. KonmuecTBo  TEIUIOTHL. Y enbHast
TEMJI0EMKOCTb:

2.8 ) .

Q=cm(t,—t,)
3aKkOH COXpaHEHHUs JHEPrHU B TEIJIOBBIX IpoIleccax. YpaBHEHUE TEIJIOBOTO
OanaHca:

2.9
0 +0,+..=0
Ucnapenne u koHueHcauus. V3MeHeHHE BHYTPEHHEW SHEPIUHU B IpoLEcce

210 ucnapeHuss M KoHJeHcaluu. KuneHwe KUAKOCTH. VYenbHas TEIioTa

. napoo6OpasoBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




IlnaBnenue wu Kpucraumsauus. V3MeHeHHWe BHYTPEHHEH JHEPIUH IIpU

IJIABJICHUHW U KPUCTAJIIM3alUH. ViaenpHas TEIJIOTa ILUIABICHUS:

2.12 . 0
_}'H
BuyTpeHHss sHEprus cropaHus TOIUIMBA. Y IeNIbHAs TeIIOTa CTOPAHUS TOIINBA:
2.13 q=Q/m
2.14 [TpuHuune! paboTs! TermoBsIx Apuratenei. KIIJI teroBoro nBurarens
IIpakmuyeckue pabomoi
N3mepenue ynenbHOW TEMIOEMKOCTH METAJUIMYECKOTO IUJIMHJPA; KOJUYECTBA
TEIJIOThI, TIOJIyYYEHHOTO BOJOM KOMHATHOW TeMIieparypbl (QUKCHPOBAHHOU
Macchbl, B KOTOPYIO ONYIIEH HarpeTblii LUIWHIP; KOJIUYECTBA TEIJIOTHI,
2.15 OT/JIAHHOTO HArpeThiM LUJIUHAPOM, MOCJIE OMYCKAHUS €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCHUTEJIbHOW BJAXHOCTH BO3[yXa; VYIACIbHOM TEIJIOTHI
nJjaBjeHus Jbfa. VccienoBaHue W3MEHEHHS TeMIIEpaTypbl BOJbl IpU
Pa3NUYHBIX YCIOBUSX; SBIEHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOU U
ropsiueld BOJIbI; MpOLiecca UCTIapeHu s
Qusuueckue s6NeHUs. 8 Npupode: TTIOBEPXHOCTHOE HATHKEHUE U KaUJUIAPHBIC
2.16 SIBJICHUS B MPUPOJIE, KPUCTAIIBI B Npupoie, uznydeHue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa
Texnuueckue ycmpoticmea. KallMJUIAPbL, TPUMEPHI UCIIOJIb30BAHUS KPUCTAIIIOB,
217 KUJKOCTHBIM TEPMOMETP, JATUUK TEMIIEPATYPhI, TEPMOC, CHCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOMHA, IBUTaTellb BHYTPEHHETO
CropaHus
3 SJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onexkrpusanus Teil. /[Ba BUaa 3JIEKTPUYECKUX 3apsiioB
3.2 BzanmonelictBre 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUsI ANEKTPUUECKOTo 3apsiia
34 Onekrpuyeckoe mnone. Hanpsok€HHOCTH 3nekTpudeckoro mnosst.  [IpuHnun
' CYNEpHO3ULINH 3JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)
35 Hocurtenu »snexrpuueckux 3apsanoB. JleiicTBHE dJIEKTpUYECKOTO TOJIA Ha
' AJeKTpUuuecKue 3apsabl. [[poBOAHUKN U TUAIIEKTPUKU
3.6 [TocTostHHBIN AMeKkTpUUecKkuil TOK. JleicTBUS AeKTprudyeckoro Toka. Cuia Toka.




Hanpsokenue.
I=qg/it,U=A[Q

DEKTpUYECKOe COMPOTHUBIICHHUE. Y ICTbHOE AIEKTPHUESCKOE COT POTHBIICHHUE:

3.7 R =pl/S
3.8 3akon Oma 15 ydactka asnekrpudeckoit mernu: | = U/R
[TocnenoBaTenbHOE COEMHEHUE TPOBOJHUKOB:
e TT—FT aJT - P—PR
3.9 [TapamienbHOE cOEqMHEHNUE TPOBOIHMKOB PABHOTO COPOTUBJIEHHUSI:
R
U=U;;I=I+1;:R=—.
] B -7 2
CwmemnanHble COeTMHEHUS MPOBOTHUKOB
Pabora u moumoCTh 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon [xoyna — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE TMOJ€ OPSAMOTO IMPOBOJHHUKA C TOKOM. JIMHUM
MarHUTHON WHAYKIINHU
313 MarautHoe 1oOJie IIOCTOSIHHOrO MarHura. B3amMoaencTBHUE ITOCTOSIHHBIX
MarauToB
3.14 JleficTBMe MarHUTHOTO I10JII HA IPOBOJHUK C TOKOM
3.15 OmnsiTel @apases. SABneHue 3nekTpoMarHuTHOM uHAyKIuU. [IpaBuio Jlenna
Ilpaxmuueckue pabomui
N3mepeHne  3JEKTPUYECKOTO  CONPOTHBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHHUKE

(pCSI/ICTOpBI, naMnqua), OT HAIIpsDKCHUA Ha KOHLAX IIPOBOAHHKA, 3aBUCUMOCTU
CONMPOTUBJICHUA OT JJIMHBI IPOBOAHHKA, IIJIOMAAN €0 MOIMICPCUYHOI0 CCUCHUA U

YACJIBHOTIO COMMPOTHUBIICHUA.




HpOBepKa mpaBujia IJisd SJICKTPHUYCCKOIO HAIPSKCHUA IIPU MTOCICAOBATCIBHOM
COCIMHCHUUN IMPOBOJAHUKOB; IIpaBUJIa IJId CHJIBI BJICKTPHUYCCKOIO0 TOKa IIpU

napajijieIbHOM COeIMHEHUHU MPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue sA61eHUs 6 nNpupode. DIEKTPUUYECKHE SBJIEHUS B aTmocdepe,

3.17 AJICKTPUYECTBO JKUBBIX OPTAaHM3MOB, MAarHUTHOE T0JIe 3eMJId, Apeiid MOII0COB,
POJIb MATHUTHOTO TIOJISI JUIS JKU3HU Ha 3eMJie, MOJSIPHOE CHUSIHUE
Texnuueckue ycmpoticmea: O3JIEKTPOCKOIl, aMIEPMETP, BOJBTMETP, PeOcCTart,
CUCTUMK  DJICKTPUYECKOHM  DHEpPIruu,  BJICKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPOINPUOOPHI (mpumepst), 3JIEKTPUYECKUE
MPEOXPAHUTENH, DJICKTPOMATHHUT, JJIEKTPOJIBHUTATENbh ITOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexrpoMarHuTHBIC BONHEL. [1Ikana 35eKTpoOMarHuTHRIX BOJTH
3.20 JlyaeBast monienb ceta. [IpsiMoMHEITHOE pacipoCTpaHEHHE CBETA
3.21 3akoH oTpakeHHs cBeTta. [lmockoe 3epkasno
3.22 [Ipemomiienne cBera. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cBeta
3.4 JIunza. Xon nydeir B nuH3e. POKycHOE paccTosHUE JIMH3BL. OnTHYECKas cuia
' auH3el: D = 1/F
3.25 I'nma3 xak ontudeckas cucrema. Onrtudyeckue npruoOps
IIpakmuyeckue pabomol
#Hi#Par#HH#lI3MepeHre  ONTHYECKOM CHIIBI COOMpAroIeld JIMH3bI; (POKYCHOTO
paccTosiHUS coOMparome JIMH3HI (0 CBOWCTBY PABEHCTBA Pa3MEPOB MpeIMETa U
M300pakeHus, Korja MpeAMEeT paclojioKeH B JABOMHOM (oKyce), moKazaress
3.26 IIPEJIOMIIEH U] CTEKIIA.
#H##Par#HtlIccienoBanre CBOMCTBA HM300pa)KE€HUS, MOJYYEHHOTO C TOMOIIBIO
coOuparomeld JIMH3bI; U3MEHEHHUs (OKYCHOTO pacCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa TPEJIOMJIEHUs CBETOBOTO Jyya OT yIjla MaJeHHs Ha
TPaHUIIE «BO3AYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe: 3atmenuss Comnua u JlyHbl, LBeTa Tel,
' ONITUYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakuus, pamyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIepUCKON, (oToanmapar, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHus. Peaknuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa mo paccesuuto anpda-vyactuil. [Inanerapruas Mmoaenb atoma

4.3 CocrtaB aToMHOTO sizipa. M30TONBI

4.4 [lepuon monypacnaga aTOMHBIX AP

4.5 S nepHble peakiiuu. 3aKOHBI COXpaHEHHUS 3apPSI0BOTO U MACCOBOTO YU CEIN
Qusuueckue s61eHUA 6 npupode: €CTECTBEHHBIH pPAaJUOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, paJHMOaKTUBHOE U3Iy4eHHE MPUPOTHBIX MUHEPAJIOB,
JIEICTBUE PAJIMOAKTUBHBIX U3JIy4EHU HA OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmaa: CUEKTPOCKOI, WHAWBUIYAIBHBIN JO3UMETpP, KaMepa

BI/IJH)COHa, AACpHAass SOHCPreTukKa




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» Ousnka: 8-i kmacc: 6a30BbIN YPOBEHb: YU4€OHUK; 3-¢ U3JaHuE, TepepaboTaHHOE
[eppimkun .M., BanoB A.W. AkunonepHoe oOmectBo «3narenscTBo
«IIpocBenieHue»

» ®usuka: 7-i kiacc: 6a30BbIf ypOBEHb: YUEOHUK; 3-€ U31aHKe, IepepadoTaHHOe
[epsrmxkua .M., UBanoB A.U. AkimorepHoe ob1recTBo «3marenscTBo
«IIpocaerieHue»

» ®usnka: 9-i kiacce: 6a30BbIN YPOBEHb: YUeOHUK; 3-€ U3JaHue, IepepadoTaHHOe
[epbimkun .M., I'ytauk E.M., BanoB A.W. u ap. AKLIMOHEPHOE 0OIIECTBO

«M3narensctBO «IIpocBemeHne»

METOIUYECKHUE MATEPHUAJIBI VI YYUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET






