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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaIOIIMXCS M OpraHMU3alfi0 H3y4eHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHUS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU pabouelt mMporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJloruel, acTpoHOMUEH H (GU3UICCKOU
reorpaduelf, BHOCHUT BKJIAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpPEeIOoCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojia
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PaAaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHHUE
CIICIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIIPCTHPOBATL HNAHHBIC W HCIOJIb30BATh HAYYHBIC I0Ka3aTCJILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
OIlpeNesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHbIE 00111e00pa30BaTEIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUECHMs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU IS PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuien
po(hecCHOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHIINX pacCUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOATh MPUPOIHBIC SIBJICHUS W BHITIOJHSATH OIBITHI,
JabopatopHble  pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIIECIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX MPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTKEHUAX (DU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO chepamu TpoPeCCHOHATIEHON IESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UIECKON HAYKH.



Oob111ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX 711 M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kimacce — 102 wyaca (3 waca B HEHIEINIO).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00yYaromuxcs, CIUcKa SKCIIEPUMEHTANBHBIX 3aJaHUH, MpeagaracMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DuUznyeckue
npudopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJIOJICHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBLIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.

IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(KkpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue  siBmeHWN,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM JABMXKEHHH. PacdeTr myTu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneiicTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. U3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTHU MTPU B3aUMOJEHCTBUU TeJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa o
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPYXUHBI OT TIPUIIOKEHHOW CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPY>KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B KUJIKOCTH, OT MACCBhI TEJA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHukd. Koadduument mosesHoro nedcTBus (maunee —
KII/I) mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOW SHEPIUHu.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOIO JABUKEHHS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHUsS BHYTPEHHEH OJHEpruu:
TeuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepEaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BelIecTBa. TerooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ termmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHSL.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuiia U3MepeHHs TEMIIEPATYPBHI.

Buae! Tenmonepenayu.

OxJaxiIeHue TpU COBEPUIEHUH PabOTHI.

Harpeanue npu coBepuieHHH padOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OajUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanus Tea. JBa poja 3IeKTpUYECKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAaYECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPIHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPHUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUIIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JWHBI, IUIOWAAU MONEPEYHOTrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITEL, JI€MOHCTPUPYIOIIHE 3aBHUCHUMOCTh CHJIBI  B3aUMOJACHCTBHS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPECHHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIMaNbHAs SHEPTUS Tela, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEHCTBUM TEJL.

N3MeneHune Beca Tena npyu yCKOPEHHOM JIBUKEHHM.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKEHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBHUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIEe  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue kosebOaHU Ten MOJA JEUCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300PAKECHUS MMPEMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHnue 1 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEWYaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus nzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESTEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUnBaETCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIONyYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIEC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATHFHO NEATEIHPHOCTHBIM XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, YTO OOYyYAIOUIUECS BBIMIONHSAIOT 3aJaHMsI, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN paclo3HaBaTh M HAYYHO OOBSICHATH
duznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BAXHBIX TOCTH)KCHHN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS] BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanre o0oOmmaronero xapakrepa. Moynb 3aBepliaeTcs MPOBEACHHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HApaBIICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuoTHYECKOro BOCIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NYECKON HAYKU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPEca K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE y4YacTH€ B PELIEHUU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e - OpHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTer ux

pelieHus;

e 8) agmanTanmuum K HM3MEHSIOINIMMCS YCJOBHUSAAM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUN HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTUSA B MNPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4COHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BHIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIMKU, OCHOBAHUS TS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCIYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIE0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000ILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEWIIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WJIA JAHHBIX C YYETOM MPEIOKEHHON ydyeOHOM
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPNPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJauyl HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAllCJICHHBIE HA pELICHUE 33Jayd M MOAJAep KaHue
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIHCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHus (pU3NYeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIIECHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIN
IUTaHAa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS])) Ppe3ysbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gbu3MUecCKOro HMCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU PEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUSA, PaBHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TepeAadya [OaBiCHUS TBEPABIMU TENaMU, KUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJEHHUS HAa XMBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BeJIMUYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsd, AaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBWIO paBHOBECHs phruara (0JI0ka),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEaTUCTUUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(bU3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3yNlbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATHh MPSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [IBHJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEN, CHIIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMIOJHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIOKEHHBIX TAONHII U TPapUKOB, JENaTh BBIBOJBI MO pPe3yibTaTam
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH HAa WX OMHUCAaHUS (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEpPHl  (HAXOMWTh  WMHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TIOHATUWHBIN ammapat Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIAJ, B  JIEATEJIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaJUIM3anus (OTBEpJEBaHKE), KUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIYKITHS)
[0 OINUCAHUI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SIBIICHHST B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLaA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moa0COB, pOJbh MarHUTHOTO TOJISI JJis YKW3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIlepaTypa, BHYTPEHHSST SHEPTHS, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIOTa
IUIaBJICHUS, yJelbHAas TeIuIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXad, JJEKTPUYECKUHN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nYeCKuX BEIMYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYECKuX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI peleHus 3a7audd, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMUCAHME HCCIIEIOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(¢u3znyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
pOBEpsiEeMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEUEHHMSI U YIEJIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOIO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEaJO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCWCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (TPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI JJIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJIoBHbIE 0003HAUECHHUS AIEMEHTOB JIEKTPUUECKUX IIeTel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTHUYECKOTO ITOBEJAECHUS B OKPYKAIOILEH CpeacE;

OCYIIECTBISITh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOYKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetd MIHTEpHET, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATh PE3YIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3HMUECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JACUCTBUN U
KOpPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ynmpyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPETPY3KU, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIOIEHHUs, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIDKEHHE, CBOOOHOE
MaJIecHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIbHOE NBIKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHaAMH, 53XO0, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJioBeKa), MPH ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TEPEeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMATbHAS YHEPTUs CXKATON
NPYXKUHBI, KUHETUYECKas DHEprus, TOJHAs MEXaHW4YecKas JHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOIB3YEMBIX BEIWYHH,
0003HAaUEHUs W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WUYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MacCOBOTO YHCET



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (PU3NYECKOU
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICITSATH
IpOBEPSIEMOE  TPEATNOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
OPOBEJCHUS  MCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomie
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylnOBaHUS, ONHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHUEe Uu3MepsieMoi BeIMYMHbI ((POKYCHOE paccTosHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOPOCTH, IEepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
¢buznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsI CKOJIBXEHMS, MEXaHHueckas paboTa M MOULIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparoledl JIMH3bI, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MTOJIYYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIC TIPU3HAKH H3YYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMble (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparole JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIleH cpefie;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTENBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COIMpPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaunmenoBanue [IporpamMmmHoOe conepxanue OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
T1/1T1 pa3/iesioB U TeEM

y4eOHOTO MpeaMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BEJIMYUH. PU3HUECKUE
npubopsl. [lorpenHocts
WU3MEPEHUN
MexayHapoaHasi cucteMa
€IUHULL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupojie. | BrisiBiaeHue paznuuuii Mexay pu3nyecKuMu
0 pUpoAe SIBneHuss NpUpOABIL. Y XUMUYECKUMU NPEBPALLECHUSIMH.
DU3NYECKHE SIBJICHUA: Pacno3naBanue u kinaccupukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Ha6ntonenue u onvcanue pU3NYeCKux sIBICHUN
3BYKOBBIE
1.2 | ®usnueckue PuU3NYECKHUE BETNYUHBI. Ornpenenenue EHbI AEIEHNS IIKAJbI
BEJIMYMHBI N3mepenue puznueckux U3MEPUTENBHOTO IpUdOpA.

N3mepenne MTMHEeNHBIX Pa3MepPOB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
MOTPENTHOCTEN.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO TEA.
N3mepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpA U JIaTurKa
TeMITepaTyphl.

BrinonHeHne TBOpUECKHUX 3aaHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NIECKUX
XapaKTepUCTHUK, HAITPUMED, PA3MEPOB MAIIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. OOCy X aeHUE
HpeJiaraéMbIX CIIoCOO0B

1.3.

EcrecTBenno-
HAY4YHBIA METO/
MMO3HAHUA

Kak ¢usuka u apyrue
€CTEeCTBEHHBIE HAYKH
M3Yy4aroT MPUPOY.
EcrecTBeHHO-Hay4YHBIT
METO/I IO3HAHUS:
HaOJII0JIeHNe, IMOCTaHOBKA
Hay4HOTO BOMpPOCa,
BBIIBHDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE
TUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Onucanue Gu3nYECKUX
SIBJICHUM C ITIOMOIIIBIO
Mozesein

BriiBmxenue runores, 00bICHIIOMUX MPOCThIC
SABJICHUSI, HAIIPUMED:

— MIOYE€MY OCTAaHABIIMBACTCS ABUKYILICECS

10 TOPU30HTAILHON ITOBEPXHOCTH TEJIO;

— MOYEMY B ’KaPKYIO ITOr0y B CBETIION OACKIE
MPOXJIaJIHEN, yeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU THIIOTES.

IIpoBeaeHue ncciie10BaHus MO MIPOBEPKE KAKOM-
100 TUIIOTE3HI.

[TocTtpoenune mpocTeHux Moaenen GU3nIECKux
SIBJICHUH (B BUJIC PUCYHKOB UJI CXEM), HAIIPUMED
najieHue mpeaMeTa; NpsSMOIMHEITHOE
pacrpoCTpaHEHHUE CBETA

Hroro no pazgeny

HepBOHa‘laﬂbeIe CBCACHUHA

0 CTPOCHHUH BellIECTBA

2.1

CtpoeHue BelecTra

1

CtpoeHue BellecTBa:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIUE
JTMCKPETHOE CTPOCHUE
BEIIECTBA

HaGuroienue u MHTEpIpeTaus OnbIToB,
CBUETENBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYIT

C UcToib30BaHueM (hotorpaduit, MOTYyUEHHBIX
Ha aTOMHOM CUJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota o teme: «OueHka
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JaMeTpa aToMa METOJIOM PSI0B
(c ucnonb3oBanueM Gororpaduii)y».
Omnpenenenue pa3MepoB MaJIbIX TEI

2.2 | JIBmxeHune
1 B3aUMOJIENCTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIBIOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBcKkoe nBUXKEHUE,
b dy3us.
B3aumoeiicTBue 4acTHiy
BEIIIECTBA: IPUTSIKEHUE

1 OTTAJIKUBAHHE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u OOBICHEHHUE OTBITOB

110 HAOJIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeaeHmne 1 0OBSICHEHUE OTIBITOB

110 OOHAPYKEHUIO CHIT MOJIEKYJIISIPHOTO
MPUTSHKCHUS M OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHHS BELIECTBA

ArperatHbie COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTAJTUYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (¢ UCMOIL30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUid B CTPOSHUH Ta30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BscHEHHE MATIOH COKMMAEMOCTH JKUIKOCTEMN

U TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POpPMbI TBEPIBIX TN
Y TEKYUYECTH KUIKOCTH.

[TIpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJbI YaCTHUIIBI HAXOISITCS
B CPEAHEM Jajblle IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIbI

Y CYIIIECTBOBAHUEM BOJIHBIX OPraHNU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazgeny
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JIBH2keHMe M B3aUMOIeCTBHE TeJl

3.1 | MexaHn4eckoe Mexannyeckoe nermkeHue. | MccnenoBaHue paBHOMEPHOTO JIBUKEHUS,
NBIKEHHE PaBHOMEpHOE ONPE/ICIICHUE €r0 MPU3HAKOB.
Y HEpaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBUYKEHUS
nBikeHue. CKOpocTh. U OIIPEJICTICHUE €r0 OTIIMYUA OT PABHOMEPHOTO
Cpennsisi CKOpoCTb JBUKCHHSL.
IIpU HEPAaBHOMEPHOM OnpeneneHrue CKOPOCTH PABHOMEPHOIO
nBIKeHUH. Pacuer mytu JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJICTTH
Y BPEMEHU JBUKECHUS AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenne cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOM TIJIOCKOCTH.
Pemienue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JBUKCHUSI.
AHnanu3 rpaKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Uuepuus, macca, SBnenue nHepuu. 3aKOH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBJICHU,

IINIOTHOCTH

nHepuuu. Bzaumonaercteue
TeJI KaK IpU4YrHa
WU3MEHEHUS CKOPOCTHU
NIIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eMHHIIE 00BbEeMa
BEILIECTBA

00YCITOBJICHHBIX MHEPITUEH, HAIIPUMED, YTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PE3KOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHHE HA BEJIOCUTIEC
WJIM caMOKaTe | T. 1.

[IpoBeneHue n aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBWKEHHUS TeJa B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TEI.

Pemenue 3a1au Ha onpeieieHHE MACChI TeJla, €ro
00bEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€Ja OT €ro MacChl

P B3aUMOJICUCTBUU TEIL.

HBMCpCHI/IG MacCcChI TCJIa Pa3JINYHBIMHA crioco0amu.

OmnpeneneHye IVIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHHUs €ro Macchl 1 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICUCTBUS TEII.
Cuita ynpyrocT#l 1 3aKOH
I'yka. 3mepenne cuibl

C MOMOUIBIO IMTHAMOMETDA.
SBneHue TATOTEHUS U CUJia
TskecTH. Chila TSKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJTHOU
IIPSMOM.
PaBHOpelicTBYOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPCHUE
1okos1. TpeHue B npupoae
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUUKHBI
U3MEHEHUS] CKOPOCTH TeJla WU €ro Ae(OpMAaLIH.
Onucanue peaqbHbIX CUTyallUi B3aUMOJEHCTBUS
TEJ ¢ IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
HNOHATHE U U300pa’KEHUE CHUIIBI.

N3yuenue cuiibl ynpyrocru.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT yJUTMHEHUSI PE3NHOBOTO IITHYPa UITH MPYKUHBI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyalUl, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBICHUEM
TSATOTEHUS.

OObsicHeHnEe OPOUTATILHOTO JIBHKCHUSI TIJIAHET

C UCTIOJIb30BaHUEM SIBIICHUS TATOTEHHS 1 3aKOHA
UHEpLUH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JTUHAMOMETPA.
O6ocHOBaHME ITOTO CIIOCO0a U3MEPEHHUSL.
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Ananm3 n MO CIIMPOBAHHUC SIBJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYCHHUE PAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BJOJIb OJHON
IPSIMOM.

OnpeneneHre BEIMYMHBI PAaBHOICUCTBYIOIIEH
CHIL

N3ydenune cUitbl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUs IOKOSI.

Hccnenosanue 3aBUCUMOCTU CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaQJIN3 IPAKTUYECKUX CUTyall, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIECHUS

WIN YBENTMYEHHUSI (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
NOAIIMITHUKOB, IUIABAHUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnosb30BaHuEM (HOpMyIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JdaBiieHue TBepPABIX TeJ, AKUIKOCTEN U razo

B

4.1

[asnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITMUCHUS
naBiieHus. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 1 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIMi, B KOTOPBIX TIPOSIBIISICTCS CHJIA
TTABJICHMSL.

OG6ocHoBaHKE CITIOCOOOB YMEHBIIICHHUSI
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rasa ot oobema,
TEMIIEPATYPHI.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
JKAJIKOCTSIMU M Ta3aMH.
3akon Ilackams

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEPABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O0ocHOBaHHE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCHepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemrenune 3a1a4 Ha pacueTr AaBIEHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBUCUMOCTD JABJICHUS
KHUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUeCKHE MAITUHEL.
I'mppocratuueckuii
napanokc. CooOraromuecs
cocyasl. [ 'napaBamyeckue
MEXAHU3MBI

HccnenoBanue 3aBUCUMOCTH JIABJICHHS
XKUIKOCTH OT TTYOHMHBI IOTPYKEHHUS U TNIOTHOCTH
KUJTKOCTH.

Habmonenune u 00bsICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHOBe 3akoHa [Tackas.
N3yuenne cooOmarmmuxcs CoCy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OOBscHEHNE IPUHITUIIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHICCKUX
MaIIT|H.

AHanu3 1 00bSICHEHUE MTPAKTHYECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHUE TaBICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OPraHU3ME TPH IITyOOKOBOJTHOM
HBIPSTHUT
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4.3 | AtmochepHoe AtMocdepa 3emmu DKCcnepuMeHTAIbHOE OOHApYKEHUE
JTABJICHUE ¥ aTMoc(epHOe aBIeHHuE. | aTMOC(HEPHOTO JaBJIECHUS.
ITpyunHEI CyIIeCTBOBAaHUSA | AHAIU3 U O0BSICHCHHE OIMBITOB U MPAKTHYECKUX
BO3YLITHOW 000JIOUYKH CUTYaIIHii, CBI3aHHBIX C IEUCTBUEM
3emin. OnbiT Toppudenay. | atMocepHOro JaBIICHMS.
W3smepenne aTMOCHEpPHOro | OOBACHEHHE CYLIECTBOBAHMUS aTMOC(HEPEI
JaBIICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
aTMoc(hepHOro JaBICHUS OTCYTCTBHUS Ha JpYrux IiaHerax u Jlyxe.
OT BBICOTBI HaJl YPOBHEM OObscCHEHNE U3MEHEHUS INIOTHOCTH aTMOC(hephI
Mopst. [TpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUISl UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOrO TaBJICHHUS Pemrenne 3a1a4 Ha pacyeT aTMOC(HEpPHOTro
JABJICHMSL.
N3yuenue ycTpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUKOCTH U Ta3a | DKCIIEPUMEHTaIbHOE OOHAPYXKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPY>KEHHOE Teso. BeiTankuBaronias OnpeneneHne BoITATKUBAIOUIEH CUIIBI,
B HUX TEJO (apxumenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE

Apxumena. [lnaBanue Te.
Bo3znyxoruiaBanue

B JKHUJIKOCTb.
[IpoBenenue u 06CyX I€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEH CUJIbL, JEUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTpy>KEHHOU

B J)KMJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
AKUIAKOCTH.

IIposepka He3asucumocmu gblmanKugaroujen
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CUTIbL, Oeticmeyroujeli Ha mejio 8 HUOKOCmU,

om maccwvl mena.

HccnenoBanue 3aBUCUMOCTH BEca TEJa B BOJIE

0T 00beMa MOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
Pewrenne 3a1ay Ha NpUMEHEHHE 3aKOHA
ApxuMeJia U yCIOBUS IJIaBaHUS TEI.
KoncTtpynpoBanue apeomerpa

WM KOHCTPYUPOBAHUE JIOAKU U OIIPE/ICIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexanunyeckast pabora.
MomHoCTh

DKCIEPUMEHTATIBHOE OINPEICIICHUE
MEXaHUYECKOMN PabOThI CHIIBI TSYKECTH

MIPY MAICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IEPEMEILICHUU TeJIa

10 TOPU30HTAIBHOM ITOBEPXHOCTH.

Pacuetr montHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3a1a4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIIHOCTH

52

[IpocTheie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 0JI0K, HAKJIOHHAs
IJIOCKOCTh. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0JI0Ky. «30510TOE

Omnpeenenre BEIUTPHIINIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha ITPUMEPE phluara, o ABHKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS phlyara.
OO0Hapy)eHue CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCTIONb3YEMBIX B OBITY M TEXHUKE, a TAK)KE
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npaBuiio» mexanuku. KITJ]
POCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE I0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexanuueckas
SHEPTUs

Mexannueckast JHEPT Ul
Kunernueckas

Y MOTEHUHUAaJIbHasl SHEPIHUsl.
[IpeBpamenue ofHOTO BUAA
MEXaHUYECKON SHEPTUU

B IpYroi. 3aKoH
COXpaHEHUs SHEPTUU

B MEXaHUKE

DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
KMHETHYECKOW Y TOTEHIIMATIBbHOW SHEPTUM TEa
IIPU €r0 CKaThIBAHUU 110 HAKIIOHHOW IJIOCKOCTH.
@opMyJIMPOBAHKUE HA OCHOBE UCCIENOBAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHUMU.
OO0cy>xieHue rpaHull NPUMEHUMOCTH 3aKOHA
COXPaHEHHUs DHEPIUHU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpPaHEHMUS SHEPTUU

Hroro no pazgeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KVIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB I'a30B,
JKUIKOCTEU U TBEPJIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauyrMBaHue

Y KanUJUISIPHBIE SIBJICHMUS.
Tennosoe pacmpenue

U CKaTHE

Ne HaunmenoBanue KommyectBo | Ilporpammuoe conepkanne | OCHOBHBIE BUIBI IEATEIBHOCTH 00Y4aIOIIUXCA
/i pa3aenoB U TeM 4acoB
y4eOHOTr0 MpeaMeTa
TensoBble siBJIEHUS
1.1 | CtpoeHue u cBoiCTBa 7 OCHOBHBIE TOJIOKEHUS HaGutoieHue u uHTepIpeTanus omnbIToB,

CBHUJICTEJILCTBYIOIINUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEHIECTB B BOJE.

Pemenne 3a1a4 1o OUEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHULIE 00beMa
BELIECTBA.

AHaJIN3 TEeKCTa APEBHUX aTOMUCTOB (Hapumep,
¢dparmenTa nosmsl Jlykpenus «O npupoze
BeIei») ¢ M310’)KEHHEeM 000CHOBAaHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE YTCHHUE).

Ouenka yOoeuTeIbHOCTH 3TUX 00OCHOBaHUM.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBJICHHS
b dy3un 1 pazTuuuil MEeX1y HUIMH Ha OCHOBE
IIOJIO’KEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHUHN
ra3oB, )KUJKOCTEH U TBEPBIX TEJ

C UCTIOJIb30BaHUEM TOJIOKEHUI MOJIEKYJIISIPHO-
KMHETUYECKOU TEOPHUH CTPOCHUS BEIIECTBA.
[IpoBenieHrE ONBITOB MO BHIPAILIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie 1 0O0OBICHEHUE OMBITOB,
JNEMOHCTPUPYIOIINX KATWJUISIPHBIE SIBJIICHUS

U SIBJICHUE CMAYUBaHUS.

OObsicHEHUE PO KaMWJUISIPHBIX SBJICHUN

JUTSl IOCTYTUICHMSI BOJIBI B OpTraHU3M PacTEHUM.
HaOmronenue, npoBeieHue U 00bSICHEHNE
OMBITOB MO HAOJIOJIEHUIO TETLIOBOTO
pacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHEHUE COXpaHEeHHsI 00beMa TBEPABIX TE,
TEKY4YECTH KUJIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX KUIKOCTEN),
JABJICHUS Ta3a.

[IpoBeneHME ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3/yXa OT €ro o0bema
Y HarpeBaHMs WIN OXJIXICHUS, U UX
00BsICHEHNE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

AHaJIN3 MPAKTUYECKUX CUTYyaIui, CBA3aHHBIX
CO CBOMCTBAaMM ra3oB, )KMJIKOCTEH U TBEPABIX TN

1.2

TerutoBbie IPOLIECCHI

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUHU: TeIonepesadya

U COBEpILIEHUE pabOThI.

OO6o0CHOBaHHME TTPaBUII U3MEPCHHS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHS

Y TIIKaJI TeMITePaTypHhI.

Habmronenne u o0bSICHEHNE ONBITOB,
JTEMOHCTPUPYIONTNX H3MEHECHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIuionepeaadn

¥ pabOThI BHEIITHUX CHII.

Habmronenue u 00bsICHEHHE ONBITOB,
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Bue! Terutonepenaun:
TEIIONPOBOJHOCT,
KOHBEKIIUS, U3IIyYCHUE.
KonnduecTBO TEIIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TemmoodomeH

Y TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIJIOBOTO
Oananca. [InaBnenue

Y OTBEPJ/ICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY neapHas TEIIoTa
TIJIABJICHMUS.
[Tapoobpa3oBanue

v KoHaeHcanus. Mcriapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMITEPATYPBI
KHUIIEHUS OT aTMOC(EpHOTro
JIaBJICHMUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIUIOTA
CrOpaHusl.

[TpuntUIE paObOTHI
TernoBbIX ABurarteaei KII1/]
TETUIOBOTO JIBUTATEJIs.

00CyX/IeHHE IPAKTUUECKUX CUTYALIHIH,
JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIbI
TEIUIONEepeaaun: TEIIONPOBOAHOCTb,
KOHBEKIHIO, U3IIy4CHHE.

HccnenoBanue sBICHUS TEIIOOOMEHA

IPY CMEIIMBAHUM XOJIOJJHON U ropsiueid BOJIBI.
HaGntonenue ycraHOBIEHUS TEMIOBOTO
PABHOBECHSI MEXK]ly FOpsAYEi U XOJIOIHON BOJIOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJY4YE€HHOTO BOAOW MPH TEIIIOOOMEHE
C HarpeThIM METALTHYECKUM LUITUHIPOM.
Omnpenenenue (M3MEPEHNE) YACIbHON
TEIMJI0EMKOCTH BEIIECTBA.

Perenue 3a7a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TETUIOTHI U TETIJIOEMKOCTH

U TEMJI000MEHE.

AHaJIN3 CUTyallnid MPAKTUYECKOTO
UCIIOJIb30BaHUS TEIIOBBIX CBOWCTB BEUIECTB

U MaTEpHAJIOB, HAITPUMED, B LIETISAX
SHEProcOEpPeKCHUS: TEIIION3OISAIHA,
sHeprocoOeperarIye KPhIIlH,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBiieHuii ncmapeHust

U KOHJCHCAI1H.

HccnenoBanue npouecca HCapeHus
PAa3INYHBIX KUIKOCTEM.

OObscHEeHNE SIBICHUN UCTIapEHUs
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TerutoBsle ABATATENN

1 3aIlATa OKPYXKAKOIIEH
Cpepbl.

3aKOH COXpaHEHUs

Y MIPEBPAIICHUS SHEPTUU
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIINHA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

HaGmronenne u 00bsICHEHHE TpoIiecca KUTICHHS,
B TOM YHCIIC 3aBUCUMOCTH TEMITEPATypPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/1yXa.

Habutoienue nporiecca riaBieHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE NPOIIECCOB TUIABJICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsITrdeHUs]

NP HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHHE) YIETbHON TEIIOTHI
TUTaBIICHUS JIBJIA.

OOBsicCHEHHE IBJICHUH TUIaBJICHUS
" KpUCTAJJIM3alM1 Ha OCHOBC aTOMHO-

MOJICKYJISIPHOTO yYUCHHSI.
Pemenne 3aga4, cBA3aHHBIX C BLIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI B MpoIieccax
TeIIONEPEAaYH MPH IIABICHUN

Y KPUCTAJUTM3AIMH, UCTIAPCHUU M KOHJICHCAITUH.
AHau3 CUTyaIui IPaKTHICCKOTO IPUMCHEHUS
SIBJICHUH TIJIABJICHHUS Y KPUCTAILIA3AIIH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpeIKa U Jp.

AHanu3 paboThl U 00BSICHEHNE TPUHITUTIA
JIENCTBUS TEIJIOBOTO JBUTATES.
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Brrurciaenue KoJnuecTBa TEIJIOTHI,
BBIJICIISIIOIIECTOCS ITPY CTOPAHUU PA3JTUYHBIX
BUI0B TomuBa, u KIIJI nBurarems.
OOGcysx1eHNE KOJIOTHIECKHUX TOCISICTBUN
WCTI0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIIICKTPOCTAHITUN

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHHUA

2.1

DJIEKTPUYECKUE
3apsibl.

3apsKeHHBIE TeJa

U UX B3aUMOJICUCTBUA

7

DJIeKTpU3alus Tell.

JIBa poJia 3IIEKTPUUECKUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akon KynoHna (3aBUCHUMOCTh

CHWJIbI B3aUMOJICCTBUS
3apsSHKEHHBIX TeEJ

OT BEJIMYUHBI 3aPSAI0B

Y PACCTOSIHUSI MEXY
TeJaMH).
DIIEKTPUUYECKOE TOJIE.
Hanpsioxennocts
AIEKTPUYECKOTO T1OJIS.
[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3apsii0B. DJIEMEHTAPHbBIN
AIEKTPUYECKUH 3apsia.

Habmronenue u mpoBeieHre OBITOB

10 DJICKTPU3AIIMHU T IIPU COMPUKOCHOBEHUH

Y UHIYKLHEH.

HaOmronenne n o0ObsiCHEHHE B3aUMOIEHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJL.
OO0bsicHeHUE MPUHIIUNA JESHCTBUS JIEKTPOCKOTA.
OObsiCHEHUE SBIICHUH DJICKTPU3AITUN

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C UCIIOJIb30BAaHUEM 3HAHUHM O HOCUTEIAX
AJIEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacrnio3naBanue 1 00bSICHEHHUE SIBJICHUI
3JICKTPU3AIIMN B TIOBCETHEBHOM JKU3HH.
HaoOmronenne n 00bICHEHHE OITBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsija.

HabmroreHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JICKTPUIECKOTO ITOJIS.
UccnenoBanue nedcTBUS SJIEKTPUIECKOTO MO
Ha MPOBOJIHUKYU U TUIJICKTPUKH
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Crpoenue atoma.
[IpoBoHUKHM

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTosHHBIN
AJIEKTPUYECKUIN TOK

20

DNEeKTPUYECKUNA TOK.
VYcnoBus CyliecTBOBaHHUS
AIEKTPUYECKOTO TOKA.
NcTouHrKY MOCTOSITHHOTO
ToKa. JleMicTBUs
AJIEKTPUUYECKOTO TOKA
(TerIoBOE, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B J)KMJIKOCTSIX U ra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DNeKTpUIECKOe
HanpsOKEHUE.
ConpotuBieHue
IIPOBOJHUKA. Y JETBHOE
CONPOTHUBIICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocnenoBarennHOE
U MapajuieibHOE COSAMHEHNE
IPOBOJTHUKOB.

PaboTa u MonHOCTh
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3inuuHbIX BUIOB JEHCTBUS
ANEKTPUUECKOTO TOKA U 0OHAPYKEHHE ITUX
BHUJIOB JICUCTBUS B IIOBCEIHEBHOM KU3HU.
Halnronenue BO3HUKHOBEHUS ra30BOr0 pa3psiia
Y 3JIEKTPUYECKOTO TOKA B )KUJIKOCTH.

COopka u UCIIbITaHUE PIEKTPUUECKOH 1IeTTH
MOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIIEPMETPOM.
N3mepenne 351eKTpUIeCKOro HanpsiKEHUS
BOJIbTMETPOM.

[IpoBenenue u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA
OT €T0 JJIMHBI, IUIOIIA]IA MOMEPEYHOTO CEYEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT CONPOTHUBJIICHHS PE3UCTOPA U HAIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HATPSKEHU N
IIPU NIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE 1NN

U TIOTPEOUTENH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Ju1si CUIIBI TOKa

IIPY NapajuieJIbHOM COEAUHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallul MOCIEA0BATEIBHOIO U
MapaJlyIEIbHOTO COEAUHEHUS POBOJIHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETSAX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
u GopMyI pacueTa JIEKTPUIECKOro
COIPOTHUBJIEHUA MPU MOCIEAO0BATEILHOM

Y MMApAJUICIIBHOM COCIMHEHUU IIPOBOJHUKOB.
Onpenenenue padOThI AIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA Y€pe3
JAMIIOYKY OT HaIpsKEHUsS Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
Uccnenoanue npeoOpa3zoBaHus SHEPTUH

IIPY MIOBEME TPY3a AJEKTPOBUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MMPUHIIUIIA TCUCTBUS
JOMAIITHUX 3JIEKTPOHArpeBaTebHBIX TPUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKAHUS

Y TIPUHLIKIA IUCTBUS IJTABKUX
IIPEAOXPAHUTEIICH.

Pemenune 3a1a4 ¢ HCnosib30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTosTHHBIE MATrHUTEL.
B3aumonueiictBue

I/ICCJ'ICI[OBaHI/Ie MAarguTHOI O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAI'HHUTOB.
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IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsuTtHOe 110J1€ 3eMIIH

1 €T0 3HAaUCHHE JUIS JKU3HHU
Ha 3emuie. OnbIT DpcTea.
MarsuTHOE moJje
BJICKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO TOJIS

Ha IPOBOJHUK C TOKOM.
DIEKTPOABUTATEND
IIOCTOSTHHOTO TOKa.
Hcnons3oBaHue
3IEKTPOABUrATEIICH

B TEXHHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX OObEIMHEHUH U Pa3/ICIICHUH.
HccnaenoBaHne MarHUTHOTO B3aMMOICHCTBUS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJI NOCTOSTHHBIX
MarHyuTOB IIPU UX OObEIMHEHUH U Pa3/ICIICHUH.
[IpoBeaeHne ONBITOB IO BU3yaIU3aliK MOJIS
MMOCTOSIHHBIX MAarHuTOB.

N3yuenue siBieHNs HAMAarHUYUBaHUSA
BCILICCTRBA.

HccnenoBanue 1eCTBUS SIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIHAX
3aBUCHUMOCTH CUJIbI B3AMMOJICCTBHUS KATYIIKH
C TOKOM M MarHuTa OT CWJIbl U HAITPABJICHUS TOKa
B KaTyUIKE.

AHanu3 cuTyalui NpakTUYECKOro MPpUMEHECHUS
AJIICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
N3yueHne nercTBrs MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydenue nencTBus JIEKTPOIABUTATENS.
N3mepenue KIIJI anexkTpoasurareibHON

YCTaHOBKH.
Pacrnio3znaBanue u aHanu3 pa3anyHbIX
IIPUMEHEHUN BJICKTPOJIBUTATENIEN

(TpaHCcopT, OBITOBBIE YCTPOMCTBA U Ap.)
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24 | DaeKkTpOMarHuTHas 4 OnbiTel @apanes. SABieHue OIIBITEI 110 UCCIIEAOBAHUIO SIBJIEHUS
WUHIYKIUS ANEKTPOMArHUTHOM AJEKTPOMAarHUTHOW MHAYKIWN: UCCIEAOBAHUE
nHaykuud. [IpaBuno JleHna. | ”3MEHEHUN 3HAYEHHS U HAIIPABJICHUS
DIEKTPOreHepaTop. WHYKIIMIOHHOTO TOKa
CnocoObl oJTy4eHUs
AIEKTPUYECKON YHEPTHH.
DIIEKTPOCTaHIINN
Ha BO30OHOBJISIEMBIX
UCTOYHUKAX SHEPTUU
Hroro no pasaery 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOI'PAMME
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9 KJIACC

JIIBYOKEHHE U CIIOCOOBI
ero OIMMCaHus

MarepuanbHas TOUKA.
Cucrema otcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKCHMUSI.
PaBHomepHOE
MPSMOJIMHEWHOE JBUKCHHUE.
HepaBromepHoe
MPSMOJIMHEWHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB TeJja Mpu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWHOE JIBUYKEHUE.
CBo0OoHOE TIaJIcHNE.
Onbite! I'anumes.
PaBHOMEpHOE NBHKEHKE

10 OKPY>KHOCTH.

ITepuon u wacrora
oOpaienust. JInnennas

U yTJI0OBAasi CKOPOCTH.

Ne HaumenoBanue KomuuectBo | Ilporpammuoe copepkanne | OCHOBHBIE BUABI ACITEIHHOCTH O0YYAIOUTHXCS
/i pa3aenoB U TeM 4acoB
yueOHOro peaMeTa
Mexannyeckue siBJIeHHUSA
1.1 | Mexannueckoe 10 Mexanndeckoe IBIKEHUE. | AHAIU3 U 00CYXJICHHUE PA3TUUYHBIX IPUMEPOB

MEXaHUYECKOTO JBMKCHHUSI.
OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJICITN
«MaTepHualibHas TOUKay.

Onucanve MEXaHU4eCKOTO ABUKCHUS
paznuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHWSL.

Hab6mrogenne MexaHM4ecKoro JBUKEHUS Tela
OTHOCHTEJILHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEITHLHO Pa3HbIX
TEJ OTCYETa.

Amnanmu3 Texcra ["ammiest 00 OTHOCUTETBHOCTH
JIBIKEHUS;, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUS
OpycKa WIu IBMKCHUS IIapyKa 10 HaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CcyXaeHHEe CIIOCO00B
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[lenTpocTpemureabHOe
YCKOpEHHUe

MPUOJIMKEHHOTO ONIPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapuKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJIa

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(cimIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Omnpenenenue NpoAECHHOTO MyTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBH>KEHUS T€JIa OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemHulX yuces, mo
COOMEEemMcmeyIouue NPOMeNCYmKuy 6pemeHu
O0OUHAKOBDL.

Ornpenenenue yCKOpeHus Tena

IIPY PaBHOYCKOPEHHOM JIBUKEHHUH
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoia u 4acToThl 00palieHus
TeJa Mo OKPY>KHOCTH.

Ornpenenenue CKOpOCTH pAaBHOMEPHOTO
JIBU>KCHUS T€Ja TIO OKPY>KHOCTH.

Pemenue 3amay Ha ornpesiesieHue
KMHEMAaTHYECKUX XAPAKTEPUCTUK
MEXaHMYECKOTO JBIKCHUS Pa3IMYHBIX BUOB.
Pacnio3naBanue u npuOIMKeHHOE ONTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (Ha MpUMepax cBOOOTHO
MaJaIINX TeJl, ABUKECHHS KUBOTHBIX,
HEOECHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3akoH HproTOHA.
Bropoii 3axkon Herotona.
Tpernii 3akoH Hprorona.
[IpyHIMD Ccyneprno3uIu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIBXEHUS, CHIIa
TPEHUsI TOKOs, IPYTHUE BUJIbI
TPEHMUSL.

Cuiia TS>KeCTH M 3aKOH
BCEMHPHOT'O TATOTEHHUS.

Y ckopenue cBoOOTHOTO
najieHus. /[BM>KeHue miaHeT

Hab6nronenue u o0cyx1eH1e OMbITOB

C IBI>KEHUEM TeJla TPU YMEHBIIICHUH BIIUSTHUS
JIPYTUX TEJl, IPETSITCTBYIOMINX JBKESHUIO.
Amnanu3s Tekcta ['anunes ¢ onucanueM
MBICJICHHOTO SKCTIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHrue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIUU B PA3IMYHBIX CHCTEMaX
oTCcYeTa.

Hab6nronenue u o0Cyk1eHre MEXaHUIECKUX
SIBIICHUH, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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BOKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuaIbHON
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJIEHHOW OCBIO
BpauieHusl. MOMEHT CHIIBI.
LlenTp TsKECTH

¥ YCKOPEHHOM JIBI)KEHUH OTHOCUTEIIEHO
KabuHeTa (QPU3UKH.

JIefiCTBHSI C BEKTOpaMHU CHIT: BHITIOJTHCHHE
3aJJaHUH 10 CIIO)KCHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmroienue u/unm npoBeCHUE OTIBITOB,
JTEMOHCTPHUPYIOITUX 3aBHCUMOCTD YCKOPEHUS
TeJa OT MPWJIOKEHHON K HEMY CHJTBI 1 MaCChl
Tena.

AHanu3 1 00bSCHEHUE SBJIICHUHN
C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.

Pemenue 3aay ¢ HCHOIB30BAHUEM BTOPOTO
3akoHa HprO0TOHA M npaBWiIa CI0KEHUS CHJL.
Ornpenenenue )KeCTKOCTH NIPYKUHBI.

AHau3 cUTyaIui, B KOTOPhIX HAOJIIOJat0TCs
yrnpyrue negopManuu, U uX 00bsICHEHUE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemienue 3a1a4 ¢ ucnonb3oBanueM 3akoHa [ 'yka.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbHOI'O JJaBJICHHUA.

OO6cyxieHne pe3yabTaToB UCCIICTOBAHMSI.
Omnpenenenue kodppuimenTa TpeHUs
CKOJIBYKEHUSI.

N3mepenne cuiIbl TPEHHSI TIOKOSI.

Pemmenwe 3a1a4 ¢ ncnonp3oBaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIB)KEHUSI.

AHanu3 IBIKEHUS TEJ TOJBKO MO ICHCTBUEM
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CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJHOTO MaJCHUS OT MacChl TeA.

OneHka BeTMYUHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKY IBYMsI TEIaMU

(1 pa3HBIX Macc).

AHanu3 1BUKEHUS] HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0JIB30BaHUEM JIOTIOJTHUTENbHBIX
MCTOYHUKOB UH(POPMALIHH).

Peenue 3aa4 ¢ UCMoONb30BaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIIbI

JUTSl pacyeTa CUIIbI TSDKECTH.

AHanu3 OpUrHHAIBLHOTO TEKCTA,
ONMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMUPHOI'O TATOTEHUS; BHIITOJIHEHUE 33 JaHU
10 TEKCTY (CMBICIIOBOE UTCHUE).

HaOmronenue u 006CykJI€HUE OIBITOB

110 U3MEHEHUIO BECa TeJa P YCKOPEHHOM
JIBUYKCHUH.

AHanu3 ycioBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEPErpy3KHu.

Peienue 3a1a4 Ha onpeiesieHUeE Beca Teja

B Pa3IUYHbBIX YCIOBUSX.

AHanu3 cui, AEUCTBYIOIIMX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.

OnpeneneHne HEHTPa TSHKECTH Pa3IUYHbIX TN
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynsc Tena. I3mMenenue
uMITyJbca. VIMITyibe CUitbL.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JIBUKEHUE.

Mexanudeckasi paborta

¥ MOIIIHOCTB. PaboTa cuin
TSJKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOIHATOrO
Ha/Jl [IOBEPXHOCTHIO 3EMIIU.
ITorenuuanbHas SHEPrus
CKaTOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUYECKON
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUHU

HaOmronenue u o0cyX aeHHEe ONBITOB,
JEMOHCTPHUPYIOLIUX Mepeady UMITYJIbCa

IIPU B3aUMOJICUCTBUM TEN, 3aKOH COXPaHEHUS
UMITYJIbCA MPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJCHUCTBUU TEI.

AHanM3 CUTyaluii B OKpyKarolen )KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Tell
(Ha mpuMepax HEeyNpyroro B3auMoAEUCTBHUS,
YIOPYTroro HEHTPAIBHOTO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABHKHO).

Pewenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUIIBI YIPYTOCTH

IpU OJABEME TPy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJBMYKHOTO OJIOKOB.
N3mMepenne MOLIHOCTH.

N3mepeHne noTeHManbHON SJHEPTUH YIIPYTO
ne(hOpMUPOBAHHON TIPYKUHBI.

N3mepenne KUHETUYECKOM SHEPTUH TeJla

110 JUIMHE TOPMO3HOTO ITyTH.
DKCHEepUMEHTAIBHOE CPABHEHNUE N3MEHEHUS
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MOTEHINAJIBHON U KHHETUYECKOW YHEPTUM TETa
[IpY IBUKEHHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAs POBEPKA 3aKOHA
COXpaHEHHSI MEXaHUYECKOMN IHEPIUr

MpU CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKkOHa COXPAHEHUS
MEXAHUYECKOM SHEPrUH I pacyeTa

MOTEHIIMAIBHOW U KUHETUYECKOW SHEPTUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHus ¥ BOJTHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHUOI,
4acTOTa, aMIUIUTY/a.
MaremaTn4eckuii u
MPY>KUHHBIN MasTHUKH.
[IpeBpanieHue sHEprun
IIpH KoJie0aTeIbHOM
JIBUKCHHH.

3aryxatomue KoiaeOaHus.
BbIHyX1€HHbIE KOJICOaHUs!.
Pe3onanc

Hao0mronenue kosie0aHmii 1o 1SHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJO0OHBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYXKUHE.

OmnpeneneHne 4acTOThI KoJIeOaHMit
MaTEeMaTHYECKOTO M IPYKUHHOTO MasITHIUKOB.
Habmronenne u oObICHECHUE SBICHHS
pe30HaHcA.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA
KOJICOaHM TTOIBEIIICHHOTO K HUTH Tpy3a

OT JIJIMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEpHO/Ia KOJICOaHU

rpysa, noaBCIICHHOTO K JICHTC, OT MaCChI I'py34a.

Habmtonenue u 006CyX/1€HNE OTBITOB,
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JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MTPY>KUHHOTO MasiTHUKA OT MACChI
rpy3a U KECTKOCTHU TPYKUHBI.

[TpuMeHeHne MaTeMaTHYeCKOTO

U PY>KUHHOTO MasiTHUKOB B KaU4ECTBE MOJIEIICH
JUTSL OTTUCaHMsI KOJICOaHU B OKPYKArOIIEeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OLIEHKOM YacTOTHI (TIeproa)
KoJie0aHu .

Hszmepenue yckopernus c60600H020 nadeHUs.

22

Mexannueckne
BOJIHBI. 3BYK

MexaHn4uecKne BOJIHEI.
CBoiicTBa MEXaHUUECKUX
BOJH. [IpononsHbIE

Y TIOTIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHHUS.
MexaHndecKHe BOJIHBI

B TBEPJIOM TeEJIE,
CEHCMHYECKHE BOJIHEI.
3ByK. | poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. UH(pa3Byk

U yJIBTPa3BYyK

OOHapyXeHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ O0OHApYKEHUE AaHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJE).
Boruncrnenue AJIMHBI BOJHBI M CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
YJaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIIICHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9X0JIOKAIHUs, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

0 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

3HeKTp0MaFHI/ITHOG IM0JI€ 1 JJICEKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
noJie DNEKTPOMarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y AJIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.
BOJIHBI AIEKTPOMATrHUTHBIX BOJIH. OKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[Ixana 3JIEKTPOMarHUTHBIX | BJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionb3oBaHue C TIOMOIIIBI0 MOOMJILHOTO TellepoHa).
DJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3IyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETA ’KUBBIC OPTaHU3MBbI, U3Ty4YeHUS HEOCCHBIX TEJ
(CMBICTIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHanu3 pa3anyHbIX
MIPUMEHEHUH 2JICKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTBI CBETA
Htoro no pazgeny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBEeTa

JlyueBas mozenb cBeTa.
HcTounuku ceera.
[IpssmonuneHOe
pacIpocTpaHeHue CBETa.
3armenus Connua v JIyHsL.
Otpaxenue ceta. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETAa.

[Ipenomienue cera. 3aKOH
npenomiieHus ceta. [lonHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTHYECKUX
CBETOBOJAX

HaOnronenue onbITOB, AEMOHCTPUPYIOIINX
SBJICHUE MIPSMOJIUHEUHOTO
pacnpocTpaHEeHHs CBETa

(BO3BHMKHOBEHHUE TCHU U TIOJYTCHH ),

Y UX MHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOTIO JIy4a.

OOBsiCHEHUE U MOJICTMPOBAHUE COJTHEUHOTO
Y JIYHHOT'O 3aTMEHUMU.

HccnenoBanne 3aBUCUMOCTH

yTIila OTPaKEHHs CBETOBOIO JIy4a OT yTIjia
naJICHUsI.

N3yueHue cBOMCTB N300paKEHUS B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

10 TIOJIYYEHHIO N300paKEHUN B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

HaGmronenne u 00bsICHEHHE ONBITOB

10 TIPEJIOMJICHHUIO CBETA Ha TPAHHUIIE
Pa3JIMYHBIX CPeJl, B TOM YKCJIC ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTJjia MaJieHusi CBETOBOIO JTyya
Ha FPaHULIE «BO3IYX—CTEKIIOM.
Pacrnio3zHaBanue sBJICHUN OTPAKEHUS

Y MIPEJIOMJIEHHUS CBETA B TOBCETHEBHOM
YKU3HHU.
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AHanu3 U 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ uCnoJjib30BaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUA CBCTA

4.2 | JIMH3bI ¥ ONTUYECKUE 6 JIunza. Xox nyueii B muH3e. | [lomydeHnne n3o0pakeHui ¢ TOMOUIBIO
puOOpbI Onrtuueckas cucrema coOuparoie U paccenBaroei JIMH3.
dotoanmnapara, Mukpockona | Omnpejenenre POKyCHOTO pacCTOSIHUS
u Teneckomna. ['ma3 kak U ONITHYECKOU CUJTBI COOMpAIOIIICH
ONTHYECKAs CHCTEMA. JIMH3BI.
brmuzopykocTh AHanu3 yCTpoNCTBa ¥ IPUHIUTIA IEHCTBUS
U JAIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yuenune Mojieu T1a3a Kak ONTHYSCKON
CUCTEMBI.
AHanu3 siBIEHUN OJIM30PYKOCTH
U JTaJTbHO30PKOCTH, IIPUHIINATIA TEUCTBUS
OYKOB
4.3 | Paznoxenue 6e0oro 3 Paznoxenue 6enoro cBera Hab6nronenue paziosxxeHnus 6e510ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HelOTOHA. | B CIEKTP.
CroxeHue CreKTpaIbHbIX Habmronerne u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepceus cBeTa 10 TTOJTYYSHHIO OEJIOTO CBETA MPH CI0KECHHUH
CBETa pPa3HbIX IIBETOB.
[IpoBenenme 1 0OBICHEHHE OTBITOB
10 BOCITPHUSTHIO I[BETA MPEIMETOB MPHU UX
HaOJIOICHUH Yepe3 IBETOBBIE (PUITBTPHI
(LIBETHBIC OUKH)
Htoro no pazneny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucmyckanue u Omnwitel Pezepdopaa OO6cyxaenue 1eau onbiToB Pezepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHETapHAask MOJIEIIb I10 MCCIIETOBAHNIO aTOMOB, BBIJIBUYKECHHE
aTOMOM atoma. Moznens aroma bopa. | runoTe3 o BO3MOKHBIX pe3yjIbTaTaxX OMbITOB

Hcnyckanue U NOrJoneHne | B 3aBUCUMOCTH OT IPEAIIONIAracMoro CTpOCHUS

cBera aToMOM. KBaHTBL. aTOMOB, (JOPMYITUPOBAHNE BHIBOJIOB

JInHenyaTteie CIeKTpPbI W3 PE3YJIbTATOB OIIBITOB.
OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX ANEKTPOHOB.
HabGnronenue CruionHbIiX U JIMHEWYaThIX
CIIEKTPOB U3JIyUYE€HUsI PA3JINUHBIX BEIIECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB U3ITyUECHHUS

5.2 | CTpoeHne aTOMHOTO PanunoaktuBHOCTE. Anbha-, | OOCYXICHHE BO3MOKHBIX THITOTE3 O MOJICIIAX

aapa

0eTa- U raMMa-u3IyYeHUsI.
CtpoeHue aTOMHOTO f11pa.
Hyxnonnas moznenb
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJypacriajia aTOMHBIX SIAEP

CTPOCHUA Spa.
Onpenenenue cocrana siAEp Mo 3aJaHHBIM
MAacCCOBBIM U 3apsI0BbIM YHCIIAM

Y T10 TIOJIOKEHUIO B IEPUOJIMIECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €ro
MOJIOKEHHUS B TIEPUOJIMUECKON CUCTEME

MIPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL IO TOTOBBIM
doTtorpadusim.

OOHapyXeHue U U3MEPECHUE PATUAITUOHHOTO
(dhoHa ¢ MOMOIIIBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OMoJI0THYSCKUX U3MCHEHHH,
MPOUCXOISIIINX TOJT ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcnonp30BaHNe paJiMOaKTUBHBIX H3TyYCHUN
B MEJIUIINHE

5.3 | SlnepHble peakuuu 7 Anepuble peakuuu. 3akoHbl | Pemenue 3a1a4 ¢ HCNIOJIB30BaHUEM 3aKOHOB
COXPAHEHUS 3aps0BOTO COXPAHEHUSI MaCCOBBIX M 3apsJOBBIX YUCEI
1 MacCOBOT'O YHCEIL. Ha ONPEJIEIICHUE PE3YJIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX pEeaKInii; aHAJIU3 BO3MOKHOCTH
anep. CBsi3b Maccel WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.
v oHepruM. Peakimu cunTe3a | OueHKa SHEPTUH CBSI3H SIEP C UCTIOIh30BAaHHEM
u fenenus sauep. Microunuku | hopmyisl DiHIITEHHA.
sHeprun CoJiHIA U 3BE3 . OOcykaeHne NepCreKTUB UCII0Ib30BAHUS
SAnepHas sHEpreTHKa. YIPABIISIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
JlericTBYS paiOaKTUBHEIX | OOCyKAeHUE IPEUMYIIECTB U KOOI MYECKUX
W3JyYEHUHN HA )KUBBIE po0JIeM, CBS3aHHBIX C SICPHON SHEPTeTUKOM
OpTraHU3MBI

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAK0IIINH MOLYJIb

IloBTOpEHME 9 Cucremaruzanus BrinonHenue yueOHbIX 3aAaHHH, TpeOyrOIuX

1 0000I11IeHNE
coJiep KaHus Kypca
bu3uku 3a 7-9 KIacchl

1 000011IeHHE TPEMETHOTO
COJIep KaHMS M OITbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

MIPY U3y4EHUU BCETO Kypca
(U3UKK OCHOBHOTO OOIIETro
o0Opa3oBaHws.

JIEMOHCTPAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— IPUMEHEHUS TIOJTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBSICHEHUS (PU3UUECKUX
SABJICHUN B OKPYXKAIOIEN IPUPOLE,

B IIOBCEIHEBHON KU3HU U BELISABIEHUS
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Iloaroroska k

OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy Mo (pusuke

JUTs1 00y4aroIuxcs,
BBIOPABIINX ATOT yUeOHBIN
mpeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— IMIPUMEHEHUSI OCBOEHHBIX
AKCIEPUMEHTATIbHBIX

YMEHUMN

JUTSl UCCIIeI0BaHMsl (PU3UUECKUX
SBJICHUH, B TOM YHUCJIE JI POBEPKHU
TUIIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.
Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MIPEANOIATAIO X UCITOIb30BaAHUE
bu3MYEeCKUX MOJIEIe U OCHOBAaHHBIX Ha
COJIEp’KaHMM PA3JIUYHBIX PA3/IENIOB Kypca
bu3uKH.

BrinosHeHue 1 3amTa rpynnoBbIxX

WJIY UHJIUBUYAJIBHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEp>KaHHeM Kypca (HU3UKU

Wroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 ®dusuka - HayKa 0 MpUpoJIe

1.2 dusnueckue BEITHUNHEI

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3 EcrecTBeHHOHay4HBIN METOJ MO3HAHUS

Hroro no paszneny

6

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Paspnen 2. [lepBoHayabHbIE CBEACHHS O CTPOCHHH BellleCTBA

2.1 Crpoenue BemiecTBa

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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22

JBr>xeHne 1 B3auMOJICHCTBUE YaCTHIL
BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

23

ArperaTHble COCTOSIHUS BEILIECTBA

Hroro no pasaciny

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHn4ecKoe JBMKCHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2

3.3

HNuepuus, macca, IOTHOCTh

Cumna. Bune! cun

14

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

21

4.1

Hasnenue. [lepenaya naBneHust TBEpAbIMU

bu6mmoreka [JOK
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4.2

TCJIaMHU, XUJKOCTAMHU U ra3daMu

HaBJ’ICHI/IC KHUIKOCTH

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
bubmuoreka [JOK

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

4.3

4.4

ATmochepHoe naBiieHue

HeﬁCTBHe KHUAKOCTH M ra3a Ha HOFI)Y)I(éHHOG
B HHUX TCJIO

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK

https://m.edsoo.ru/7f416194
OU3UMKOH JIAB

https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

21

5.1

5.2

PaGora 1 MoImHoOCTH

HpOCTLIC MCXaHHU3MBbI

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmorexa [IOK

https://m.edsoo.ru/7f416194
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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bubmuorexa [JOK
https://m.edsoo.ru/7f416194

53 MexaHndeckas SHeprus 4 1 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny 12
bubmuorexa [JOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 OU3HKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBjieHUS
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.1 CrtpoeHue u cBOWCTBA BeLIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLIECCHI 21 1 5 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella
2.1 . 7 1 ®U3UKOH JIAb
U UX B3aUMOJICHCTBHE .
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
22 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 2 7 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MaruuTtHsbIe SBICHUS

24 DNeKTpOMarHuTHasE UHYKIUS

Hroro no pasaciny

37

L.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

14.5
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9 KUIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. Mexannueckue siBJeHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
MexaHnueckoe IBUKEHNE U CIIOCOOBI €ro
1.1 10 1 OU3UKOH JIAB
OIMCaHUs .
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumonetictBue Ten 20 1 3 ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHS 10 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 40
Pa3gen 2. Mexanndeckue KoJ1e0aHus U BOJIHEI
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannueckue KoueOaHus 7 3 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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22

MexaHuueckne BOJIHBI. 3BYK

Hroro no pazgeny

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pasznen 3. 3J'[eKTp0MaFHI/ITH06 moJie U 3JICKTPOMATrHUTHBIC BOJIHBI

3.1

DIIEKTPOMArHUTHOE MOJIE U
SJICKTPOMArdMTHBIC BOJIHBL

Hroro no pasaciny

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

4.2

4.3

3aKOoHBI pacCIpOCTPaHEHHUS CBETA

JIuH3BI ¥ oNTHYECKHE TPUOOPHI

Paznoxxenue 6e10ro cBeTa B CIEKTP

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
OU31KOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazgeny 15
Paznen 5. KBanToBBI€ SIBJIEHHSI
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue 1 NOrJoneHue cBeTa aToMOM 4 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
[ToBTOpenue n 0600IIEHNE COIEPIKAHUS
6.1 o 7.9 9 2 ®OU3UKOH JIAb
Kypea QUIHKH 3 /-5 KTace https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
°
Jl:;n Tema ypoka Beero Konrpoabsnbsie IIpakrnueckue fI[:;'?eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenI

®usuka — HayKa O PUPOJE.

1 SBnenus npupoabl. Puzndeckue 1 https://m.edsoo.ru/3¢9c9366
SIBIICHUS
MexaHnndeckue, TEIUIOBEIC,

2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIC SIBJICHUS
DOu3nIeCcKre BEIUIUHBI U UX

3 1 https://m.edsoo.ru/6185e41e
U3MEpPEeHUE
VYpok-uccnenosanue "M3mepenue

4 TEMIICPATYPRI HpH TOMOTHH 1 1 https://m.edsoo.ru/2312¢9d7
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIEpaTypbl"
Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT IPUPOJY.

5 EcrecTBeHHOHAYUYHBIN METON 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NYECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIei
VYpok-uccnenosanue "lIposepka

6 THHTOTESRI: AATBHOCTE HOMETa 1 1 https://m.edsoo.ru/145¢e7ble

IapuKa, MymeHHOTO0 TOPU30HTANIBHO,
TeM 0O0JblIIE, UeM OOJIBIIIE BEICOTA
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mycka"
Crpoenue BemiecTBa. ONBITHI,

JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHUEC BCIICCTBA

https://m.edsoo.ru/12a57dbb

10

JIBM>KEHUE YacCTUIl BELIECTBA

VYpoxk-uccienoBanue «OmnbIThI IO
HaOJIFOJEHUIO TEIJIOBOrO
paCIIMPEHHUS Ta30B»

ArperaTHLIe COCTOsIHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edsoo.ru/93dd87d7

11

B3anMocBsa3p Mexy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSHUM
BOZbI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH>KEHUE

https://m.edsoo.ru/43ceab19

13
14

Ckopoctb. EnuHuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHUA

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

15

16

17

WNueprius. 3akoH uHEPIUH.
B3aumMozeiicTBue Ten kak npuynHa
W3MEHEHUS CKOPOCTH JIBHKCHHS Tell

[TnotHOCTH BemecTBa. Pacuet macchl
1 o0beMa Tena 1Mo ero MIOTHOCTH
JlabopaTopHas pabota
«OrnpeeneHue MIOTHOCTH TBEPAOTO
TenIay

https://m.edsoo.ru/7b9b482e

https://m.edsoo.ru/4cd7ale8

https://m.edsoo.ru/766f1f89
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Pemrenue 3agad mo reMme "IL1OTHOCTE

18 Y https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuiia KaK XapaKTepuCTUKa

19 B3auMoaercTBug Ten. Cuia https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(medopmanun) Mpy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

21 SBnenne taroreHusa. Cuiia TSKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSKECTH U

22 Mmaccol Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 o reMe "Cuna tsoxecta"”
Cuiia TsDKecTH Ha WX IUIaHETaXx.

23 APYT hitps://m.edsoo.ru/384f287b
dusnyeckue XapaKTepPUCTUKH TUTAHET

24 N3mepenue cuit. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTth https://m.eds00.ru/594bb9cd
CrnoskeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJAHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelcTBYyIOIAs CHUIT
Pemrenue 3agad mo reMe

27 " . " https://m.edsoo.ru/78755da8

PaBHOelicTBYIOIIASA CHIT

Tpenue cKONbXEHUS U TPEHHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast padota «13yuenue
3aBUCHMOCTH CHUTBI TPEHHS

29 https://m.edsoo.ru/99eas5ef7

CKOJBXXCHHA OT CHUJIbI JaBJICHUA 1
XapaKkTepa CONMPHUKACAOIIINXCA
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30

MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOJICHCTBYIONIECH CHUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenue 3anau o remam: «Bec
tenay, «['padpudeckoe n3odbpaxenue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/f2fbfbaa

32

Konrponsnas pabora mo remam:
«MexaHndeckoe TBUKEHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHI»,
«Cunbi»

https://m.edsoo.ru/33fe531c

33

34

35

Hasnenne. CriocoObl yMEHBIICHUS U
YBCIIMUCHUA JAaBJICHUSA

JlaBieHune raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIlepaTypbl

[Tepenaua naBiieHust TBEPABIMU
TeJaMU, JKUIKOCTSIMHU M Ta3aMH.
3axoH ITackas

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

36

37

38

JlaBieHue B )KMIKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHITBI TSKECTH

Pemenue 3amgaua mo treme «/laBnenue B
JKHIKOCTH U rase. 3axkoH Ilackais»

Coobmarommumecs: cocy/sl

https://m.edsoo.ru/8e8367b5

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8

39

40

I'mppasnnueckwmii npece

Manomerpsl. [lopuiaeBon
JKUIKOCTHBIM HACOC

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b
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41

Atmocdepa 3emn. [TpudauHb
CYyILLIECTBOBAHUS BO3yLIHON
0001109kH 3eMit. 3aBUCHMOCTh
aTMOoCc(epHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI

https://m.edsoo0.ru/9249b692

42

43

Bec Bo3ayxa. ATmocdepHoe
JlaBJIEHUE

N3mepenue atMochepHOro AaBJICHUS.

Omnsit Toppuuennu

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

44

3aBHCUMOCTH aTMOC(EPHOTO
AAaBJICHUSA OT BBICOTBI HAJl YPOBHCM
MopsI

https://m.edsoo.ru/6¢c48c524

45

46

Bapomerp-anepoua. AtmocdepHoe
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX

Pemenue 3aau o teme
"ATmocdepHoe naBieHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

JlabopartopHnast pabota
«OmnpeneneHne BEITAIKUBAIOIICH
CHUJIbI, ICVCTBYIOIIECH Ha TENO,
IIOTPYKEHHOE B JKUIKOCTE)

https://m.edsoo.ru/3749d5cc

49

50

Jlaboparopnast paboTta 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca

Teja B BOJIE OT 00bEMa MOTPYy>KEHHOM

B XXUJKOCTH 4aCTH TCJIa»

IInaBanue Texn

https://m.edsoo.ru/3c11398¢

https://m.edsoo.ru/celf25ac
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51

52

53

JlaGopaTopHas paboTta
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
omnpejiereHue e€ rpy30mno bEMHOCTH"

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJBIX TEJI, )KUJIKOCTEH U Ta30B»

Mexanunueckasi paborta

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

55

56

MorHocTh. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
MOoIbEME 110 JIecTHHUIE"

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cui Ha priuare

https://m.edso00.ru/4395592¢

https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

57

Kontponbnas paboTa mo teme
«/laBneHune TBEpABIX TEN, KUIKOCTEU
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme «J/laBnenue TBEPIABIX TeN,
JKUIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas padoTa

https://m.edsoo.ru/76988618

59

60

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota

«MccrnenoBanue ycioBUid paBHOBECHS

phIyara»

Pemenue 3amau mo temMe «Y CI0BUS

0.5

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72
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61

PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTBust
MexaHusma. JlaboparopHas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemrenune 3agau mo teme "Padora,
MottHoctb, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

64

65

66

Mexanuyeckas SHEprusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIMAIBHON SHEPTUU IPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHOM
miockoctu"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o treMe "MexaHnueckoe ABmkeHue"

PesepBHrliit ypok. Pabota ¢ TekcTtamu
o teMe "PadoTta. MOMIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIE IOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEpIOro, )KUAKOTO U

3 a PAOTO, K _ 1 https://m.edsoo.ru/7236c9f9
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHUH BEIIECTBA HA OCHOBE 1 https://m.edso00.ru/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUHu

5 Kpucrannmueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
CmauvBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSKEHUE

7 TenmoBoe pacIMpeHne U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEMIIEpaTypbl

8 CO CKOPOCTBIO TETIOBOTO JBUKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]
Buytpennss sueprusi. CiocoObl

9 yTp p . 1 https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEHN YHepruun

10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2c

11 Ypok-koupepenmus "TlpakTrueckoe 1 1 https://m.edsoo.ru/47298c48
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12

HCII0JIb30BAHUE TEIJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KomnnuectBo TeruioTel. Y aenbpHas
TEILUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.

TernooOMeH U TEIIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

15

16

17

Jlaboparopnas pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuyecTBa TCIIIIOTHI,

HGO6XO)]I/IMOFO AJId Harpe€BaHus TEJ1a
" BBIACTIAEMOTI'O UM ITPH OXJIAKACHUN

JlaGoparopHnas pabota
"OnpeneneHue yaeabHOU
TETJI0EMKOCTH BemecTra"

DHeprus ToIMBa. Y aenbpHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAITIMYECKUX TeJl. Y IeJbHast
TEIJI0Ta TUIaBJIEHUS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IIaBJIeHus npaa"

[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/5¢93abab

https://m.edso00.ru/9cb89b68

https://m.edsoo.ru/943361ac

21

Kunenne. YneapHas Temiora

https://m.edsoo.ru/edc6ce3f
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22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIBHOW BJIAXKHOCTH BO31yXxa'"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHMS U IIPEBpalICHUs
JHEPIrUH B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

https://m.edsoo.ru/dfea43fc

28

KonTponbhas pabota no teme
"TemoBele ABieHud. M3menenne
arperaTHbBIX COCTOSIHHMI BeriecTa"

https://m.edsoo.ru/64eb961f

29

30

DnekTpusanus tei. /[Ba pona
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ]1 UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc
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31

32

33

B3anmoneiicTBre 3apsyKeHHBIX TEII.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 3J€KTPUUYECKOTo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsjios.

DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

https://m.edsoo.ru/9753c¢836

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5afc8eb

34

35

36

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apsaa

Pewrenue 3ana4 Ha npuMeHeHUe
CBOMCTB JIEKTPUYECKUX 3apsA0B

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cyuiectBoBanus. lcTouHuKH
AIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

37

38

39

JIercTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3IEKTPUUYECKOTO MOJISL HA
MIPOBOJTHUKY U TUDJIEKTPUKH"

QHGKTpI/I‘ICCKI/II\/’I TOK B MCTaJljlax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/acle7251

https://m.edsoo.ru/1b724c3e

https://m.edsoo.ru/23935322

40

DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTu

https://m.edsoo.ru/e19acc53

41

42

Cuna Toka. JlaboparopHnas pabota
"N3mepeHue u peryJInpoBaHue CUIIbI
TOKa"

QHCKTpI/I‘{CCKOC HaITps>KCHUC.

0.5

0.5

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8
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43

BoasT™metp. JIaboparopnas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBHCHI/Ie IMPpOBOAHHKA.
y,IleJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA

https://m.edsoo.ru/98c1f226

44

Jlaboparopnas paboTa "3aBHCUMOCTH
AJIEKTPHUUECKOTO COMTPOTHUBIICHUS

MPOBOHUKA OT €ro JUIMHbI, IUIONIAIH
MOIEPEYHOr0 CEYECHHUs U MaTepuaa'

https://m.edsoo.ru/8852b3cf

45

3aBHCUMOCTh CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ieru

https://m.edsoo.ru/224862ac

46

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
TOKA, UIYIIEro 4epe3 pe3nucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

https://m.edsoo.ru/8fbc7cSa

47

48

49

50

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHU IMTPOBOAHUKOB

JlaGopatopnas pabora "IIpoBepka
MIpaBUJIa CI0KEHUS HANPSDKEHUH MpH
MOCJIeI0BaTeIbHOM COeTMHEHUN
JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIA CHIIBI TOKA MPH
napajieIbHOM COeTUHEHUN
pe3uctopos”

Pemenue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972
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51

3akoHa Oma 1A PA3JIMIHOI 0
COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

Jlaboparopnas pabota
"Onpenenerre padboOThl U MOITHOCTH
3IEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DJEeKTpUYECKUe e U MOTpeOnuTenn
ANEKTPUYECKON SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIE MAaTHUTEI, UX
B3aUMO/ICHCTBHUE
VYpok-uccnenonanue "M3yuenue
MoJIeH MOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

56

57

58

MaruutHoe nojie. MarauTHoe noJie
3eMiId U €ro 3HAUYEHHUE JUISA JKU3HU Ha
3emite

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHUE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUI TOK"

KonTponbHas pabota mo Teme
"DnexkTpudecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANeKTpuyecKuit Tok" /
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f
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59

60

61

62

63

64

65

PesepBHbIil ypok. PaGora ¢ TekcTramu
o Teme "[locTosiHHBII
AJIEKTpHYECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MATHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUTaTENCH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopartopHnas pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOaABUTATENS "

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onexrporeneparop. CriocoOsl
TOJTYYEHHS IIEKTPUIECKOW IHEPTHH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUn

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U
MarHuTHbLIE SIBICHUS"

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336
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KonTponbhas pabota no teme

66 "DJIeKTpUUECKUE U MarHUTHbBIC 1 https://m.edsoo.ru/fc544d96
SIBJICHUS"
Pe3ze i . Pab e

67 SCPBHBII YPOIt. TAbOoTa © TEKCTant 1 https://m_edsoo.ru/7d3485e1
o Teme "TeruioBbie SIBICHUS
Pese it ypok. Pabora c Tekcra

68 pBHI:IH P et "T i 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarHuTHbIC SBJICHUS

OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

MexaHn4eckoe JIBUKEHUE.

1 g 1 https://m.edsoo.ru/54c98fca
MarepuanbpHas TO4Ka
Cucrema orcuera. OTHOCUTENIBHOCTh

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE ITpsIMONIMHEITHOE

3 P P 1 https://m.edsoo.ru/bc342e86
JBUKEHUE
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
[IpsimonHENHOE PAaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpezaenenue

CKOpEHUs Teja Npu

7 YEROP P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM miockocTh"
CBobomnoe manenue tea. OmbIThI

8 A0S T i https://m.edsoo.ru/163cf472
lanunes
PaBHOMEpHOE NBMKEHUE 10

9 P . 1 https://m.edsoo.ru/7a978b7a

oKkpyxHocTH. Ilepnon u yacrora
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obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 % H .B

11 CPBBIM SAKOH HILIOTOHA. BEKTOP https://m.edso0.ru/8776289d
CHIIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHonelicTByIOIIAs cruiia
Tpernii 3axkon HrroToHa.

13 PETHH 3AKOH HIbIOTOH https://m.edsoo.ru/6155617¢
Cynepno3uuust cui
P

14 CILICHHE 33121 Ha HpUMCHEHHe https://m.edsoo.ru/52e8393d
3akoHoB HeroToHa

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemenne 3amau no teme «Cuia

16 HHICHHE 3477 1O TEM i https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTHY
JIa6 3] O

17 abOpaTopHa pabota «HPEACICHe https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBI»

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
P C

19 CHICHHE S/ 0 TeMe «CHiTa https://m.eds00.ru/97¢5c¢938
TPEHUS»
JIab §] "O

20 abopatopHas pabota HpeI[eJIeHI/I”e https://m.edsoo.ru/78ff698c
Kod(dUIIMEeHTa TPEHUS CKOTbKCHHUS
Pemenue 3amau mo reMe "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHUs"
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3
IMaJIeHus

23 Ypok-koHpepenus "JIBukeHne el https://m.edsoo.ru/6a48e5c3
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24

BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ["anmakTuku"

Pentenue 3amau mo teme "Cuiia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9{83

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MaTepuaJbHOM TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIIEHHOW OCBIO BpAILlCHHUS.
MowmeHnT cunsl. LleHTp TsKECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIIEHHON OCBIO BpAILlCHHUS.
MowmeHnT cuisl. LeHTp TsKECTH

https://m.edsoo.ru/6872abf4

28

29

30

Pemenne 3amau mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "MexaHnuecKoe JBHKEHHUE.
Bsanmoneiicrue Ten"
KonTponbHas pabora no teme

"MexaHn4yecKoe ABKEHHE.
BsaumonetictBue Ten"

https://m.edsoo.ru/77b2c6¢c5

https://m.edsoo.ru/2bafb487

https://m.edsoo.ru/fc25194b

31

Nmmynsce tena. Miynbe cuitbl. 3aKoH
COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYyNpyroe B3auMoJICCTBIE

https://m.edsoo.ru/251e6f13
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Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
Vpok-xoH(pepeHus "PeaktusHoe

33 P deperu ) https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
Pabora critel TSIKECTH, CUIIBI

35 ’ https://m.edsoo.ru/d7a7¢555
YOPYTOCTH U CHUJIBI TPEHUS
JlabGopaTtopHas pabota «OrnpeneneHue

a00TBI CHJIBI TPEHUS IIPU

36 p p p https://m.edso0o0.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAILHON TTOBEPXHOCTH
CBsI3b DHEPIrUuU U padOTHIL.

37 priuHp hitps://m.edsoo.ru/84817179
ITorennmansHas 3HEprust
Kunertnueckas sueprus. Teopema o

38 . P P https://m.edsoo.ru/24d61ab5
KHHETUICCKOU SHEPTUHU
3aK0H COXpaHEHUs DHEPTUHU B

39 p p https://m.edsoo.ru/24661129
MEXaHUKE
JlaOopatopuas padbora «13yuenue

40 patop p yi https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUsI YHEPTUM
KomnebarenpHoe ABUXEHUE U €T0

41 a https://m.edsoo.ru/7b9859af
XapaKTePUCTUKU
3 0 .

42 FIYXAIONUIS KONCHAHMA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
Marematnueckuii 7|

43 R https://m.edsoo.ru/4a6aa385
MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuoja KojaebaHui oT KecTKOCTH https://m.edsoo.ru/b1c7271b

NPYKUHBI U MAacChl TPy3a»
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45

46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMI
MMPY>KUHHOI'O MasATHHUKA»

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHmi
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue Bonabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7

49

50

51

Ypoxk-koudepenuus "MexaHNUECKUE
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

https://m.edsoo.ru/ebd8d7b6

https://m.edsoo.ru/8a594969

https://m.edsoo.ru/2b95{238

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojiebaHusi 1 BOJIHBI"

https://m.edsoo0.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159¢

55

KonTponbhas pabota no teme

https://m.edsoo.ru/e9924b5e
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56

"3aKkoHbI coxpaHeHUs. MexaHnyecKkue
KoJie0aHus U BOJHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd 19b

57

58

59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp30Banue 3J€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBsI3U"

VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOHMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHue
YacTOTHI U JJIUHBI JIIEKTPOMAarHUTHOMN
BOJIHBI

https://m.edsoo.ru/48f68a2d

https://m.edsoo.ru/3cfac84a

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHast MPUPO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE CBOIICTBA
CBETa

https://m.edsoo.ru/ecb99257

62

63

64

Hcrounvku ceera. [IpsamonuneitHoe
pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)K€HUs CBETa. 3epKaa.
Pemenue 3anau Ha IpUMEHEHNE
3aKOHA OTPaXCHUS CBETA
[Ipenomnenne cBeta. 3akoH
IIPEJIOMJIEHUS CBETA

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9f872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeTa. VMcrons30Banne MOITHOTO

https://m.edsoo.ru/4e43afa2
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66

67

68

BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOJIAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yrIjia
MaJICHUsl Ha rpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koupepenius "Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"

JInnasel. OnTHYecKas CHIIa JIMH3BI

https://m.edsoo.ru/835faed9

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cf4

69

70

[TocTpoenre N300paXKeHUH B IMH3AX
JlaboparopHas pabota "Onpenenenue

(OKYCHOT'O pacCTOSHUS U ONITUYECKOM
CHJIBI coOMparomiei TMH3bI"

https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

71

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

73

I'ma3 kak onTuyeckas cCUCTEMA.
3penue

Ypok-kondepentus "JlepexTs
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Paznosxenue Genoro cBeTa B CIEKTP.
Omnbitel HeroTona. Cnoxxenue
CIEKTpaJbHBIX LIBETOB. [(ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopaTtopHas pabota "OMBITHI 11O
pa3oKeHUIo OEsIoro CBeTa B CIEKTP U

https://m.edsoo.ru/b4867994
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BOCIIPHSATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
¢bmbTpe"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTephepeHIus u qudpaxuus”
Omneitel Pe3epdopaa u mianerapuast

77 pgopa p https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
IToctynarel bopa. Monens atoma

78 Y p A https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u IOTJIONICHUE CBETa

79 atomoM. KBaHnTel. JInHeiuaTeie https://m.edso00.ru/9fb5689b
CIIEKTPhI
VYpok-npaktukym "HaOironenue

80 p P M " a https://m.edsoo.ru/83b9a577
CHEKTPOB UCITyCKAHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/8e724769
CTpoeHHe aTOMHOTIO SIIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas moznens
PagmoaxkTuBHEIE IIpeBpaIeHN.

83 a pespait hitps://m.edsoo.ru/8bS6a71d
H3otomnsl
Pemenue 3agad mo reme:

84 " g " https://m.edsoo.ru/f24 1bbdc

PannoakTuBHBIE peBpaleHUs

85 [lepnon nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenius "PaguoakTiuBHbIE

86 H3JIyYEHUS B IPUPOJIE, MENULIMHE, https://m.edsoo.ru/4eadf6e4
TeXHuke"
e e pea . 3ako

87 /ICPHBIC PEAKIUH. SAKOHAT https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apAa10BOT0 U MaCCOBOT'O
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88

YHUCCII

DHeprusi CBsSI3u aTOMHBIX siiep. CBs3b
MaccChl ¥ SJHEPTUHU

https://m.edsoo.ru/734f11cl

&9

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cunTe3a u 1eneHus aaep.
Nctounuku sueprun CosHIa v 3BE311
Ypok-koHpepenus "SAnepras
sHepreTHka. JleicTBus
paZOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBeHus"

https://m.edsoo.ru/d9f1261a

93

KonTponbHas padbora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/7231a58d

94

95

96

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumonerictaue Tea'"

[ToBTrOopenue, o6o0mmenue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110
teme "TemnoBsie mporecco”

[ToBropenue, 06001eHue. Perenne

pacyYeTHBIX U KaYEeCTBEHHBIX 3aJa4 110
teme "KIIJ] TemnoBeIX gBUraTeaci"

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4
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97

98

99

IToBTOpenue, 0600eHNE. Permenue
paC‘IGTHBIX 1 KAQYCCTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeTOBEIE ABJIEHUA"

[ToBTopenue, 0600menue. Padora ¢
TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUsI B MEXaHHUKe"

https://m.edsoo.ru/399f4911

https://m.edsoo.ru/1cd92¢22

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

102

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "CBeTOBEIE
saBieHus"

IToBTOopenue, o6o0mmenue. Pabora ¢
TeKcTamu 1o Teme "KBaHTOBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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27

https://m.edsoo.ru/5986dca7

https://m.edsoo.ru/6d32ee4f
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (pU3NUECKUE SBJICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SABICHUIN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, HX
0003Ha4YeHMs U €TUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOLIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3alHMCHhIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPAaTKOE YCJIOBHUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSeHHON (PU3UYECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJYyYEHHBIM pe3yibTaT, HaXOAUTb OIIMOKU B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsiEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyro C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHMUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS MPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOIUIl U TpapuKOB, A€TIaTh BHIBOJIbBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH npu pabore ¢

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIB3YS 3HAHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYTEM CPAaBHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh Ipu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VIHTepHeT, BIAJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUK

nu3 OI[HOfI 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKUe COOOICHHS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU STOM
rPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJIICHHBIMHA 3ajla4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINUX JAHHOE (PU3NYECKOE SBJICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3aJadyd, BbIOUpAaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydYeHHOEe 3HaueHue (U3MYeCKOW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH I[OMOIIU
(U3NYECKUX METOJIOB, UCTIOJIb3Ysl ONMCAHUE UCCIIEJOBAHUS, BBIACTATD
MIPOBEPSIEMOE TIPEINOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPECAJIOKCHHOT O



000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJJOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMINbBI JEHCTBUA U3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOI'0 MCMOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOMN
KU3HU  JJIA  oOecnedeHus: Oe30MacHOCTH TpU  OOpalleHun ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEKOUIMXCSA 3HAHUKA U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HUCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJSIPHYIO JINTEpaTypy (GU3NYECKOTO COJEpXKaHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBS3BIBAIOIME JIAaHHYIO (HU3MUECKYI0 BEIMYHMHY C JIPYTUMH



L.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3y4YEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIONINEC
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/ISI/I‘ICCKOI‘/'I BCINYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYeCKUX METOJIOB, UCIIOJb3YS ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEJ: CaMOCTOSTEIHHO COOMPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEpEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosiHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIeays NPEIIOKEHHOW WHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNMPHU3HAKK HM3YYEHHBIX (PU3HUECKUX MOJeNneil:
MaTepHalbHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-IIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpU  oOpalieHHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYIHpYs TOUCKOBBIM  3arpoc,
HAaXOOUTh TYTHU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO NPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapar U3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  T'OTOBHOCTh

pazpemiaTb KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBI€HUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.4

1.5

2.1

22

2.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenune temrepaTypsl Py NOMOLIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, WX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxkenne yactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: TPUTSKEHUE U

OTTAJIKMBAHHUC



ArperaTtHble COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKHX)  Tell.
2.4 B3aumocBsI3b  MeXJy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTryeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 10 HAOJIOACHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnplTbl 10 OOHAapyXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacyér myTu v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBneHue TATOTEHUS U cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux miaserax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOElCcTBYIOIIIAS CHIT
310 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IABHIKCHUSA




(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBTOMOOWJIA M Tak janee). OmpeneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOLIHE
3aBUCHUMOCTh PacTsDKEeHUs (nedopmaruiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmMnuXxcCsa HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPbI IBUXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHHUS U

+ YBEJIMYEHHUS TABICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHUS Tra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMH, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokxc. CooOIIArOITHECS COCY/IBI.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHHS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue atmocgepHoro nasieHus. IlpuGopsl s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBHE >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchbl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYUPOBAHUE  JIOJAKA W  OINpelesieHne  eé

rpy30I0AbEMHOCTH

dusnueckue SIBIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpPOHCTBA: COOOLIAIOIIUECS COCYIIBI,
YCTPOICTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie  MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHMYECKON YHEPTHU
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PAaBHOMEPHOM  JIBIDKEHMM Tejla [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH SHCPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBIeHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUraTend U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue padbOTHI:
OnelTbl 1O OOHApyXEHUIO  JCHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPaTYpPBHI.

HaGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPrUu Tea B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnegoBanue SABJICHUA TEII000MEHa npu



CMEIIMBAHUH XOJIOJAHON U TOPSYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCHapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

Omnpenenenue yaenpHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THIPOMETpPbI, ICUXPOMETp, MapoBasi TypOMHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. aﬂeMeHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY MIOCTOSHHOIO TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
- Onekrtpruueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMma JJ1 yyacTKa Lenu
[locnenoBarenbHOoE W NapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosnie. MarHutHoe 1oNe 3eMiM U €ro
' 3HA4YEHME JUJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTelell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIopTe
Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMNBITH 10 HAOJIOACHHIO AJICKTPHU3AIUN TEI WHIYKIIHEH

Y IIPU CONPUKOCHOBEHHH.



HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TpHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLUIEr0 4Yepe3 Ppe3UucTop.
OnpenenieHHe  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIJIETISIEMOI Ha pe3ucTope. VMccnenoBanue 3aBUCUIMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOweauHeHun ©  pazaeneHun. lccrnegoBaHue
JEUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs TOKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIO IOJd Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHUSA SHCKTpOMaFHHTHOfI WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTeNbHbIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JIIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanndeckoe JABWXKeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis W MIHOBEHHas  CKOpPOCTh  Tejla  Ipu
8 HEPABHOMEPHOM JBH)KEHUHU
g5 YckopeHue. PaBHOyCKOpEeHHOE MPSAMOJIMHEWHOE
' JIBUKECHHE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE ABM)KEHHE O OKpYKHOCTH. [lepuon n
8.7 yactota oOpameHus. JluHeliHas W yrjioBasi CKOPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT CynEepHO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHuMs: Ccuila TPEHHUS CKOJBXEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHUS.
' Yckoperne cBOOOTHOTO MaCHUS
8 15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCcMHYecKasi CKopocTb. HeBecoMocTh U neperpys3ku
%16 PaBHoBecue  MarepuasibHOM  TOYKH.  AOCONIIOTHO
' TBEPIOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHnTp Tsxectu
8.18 Nmnynsce Tena. U3menenue ummyinbca. UMmynbc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE JABM)KEHNE
8.21 Mexannueckasi paboTa u MOILTHOCTb
899 PabGora cun Tsxectu, ymnpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEpPrus Tejia, MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTON NPYKUHBI
Kunerndeckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUU
[TpakTrueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHue yCKOpeHUsl Tella IMPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM



8.28

8.29

JIBWKCHUW 03 HAaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpeneneHue
Kod¢uimeHTa TpeHus CKoubkeHus. OnpenerneHue
KECTKOCTH TPYXHUHBL. OmnpezencHue padOThl CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela II0
TOPU30HTAILHON TOBEepXHOCTH. OmnpeseneHre padoThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYecKue ABJIEHUS B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUOKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

Konebarenpnoe nBmkerne. OCHOBHBIE XapaKTEPUCTHKU

o1 KoJIeOaHUI: IepuoJ], YacToTa, aMIUIMTY 1A
92 MareMatnuyeckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxaromue KkoJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHWYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB M BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WNHudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboTHI:
OmpeneneHnne YacTOTBl W TepUoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

Omnpenenenne YacTOTBl W TepuUoAa  KoJeOaHHit

MPYXUHHOT'O MadTHHUKA



HccnenoBanue 3aBUCHMOCTH TIepUoOJaa  KoJeOaHHWI
IIOABCIICHHOIO K HHUTH rpy3a OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH — TIepuoja  KoJeOaHWi
MNPY>KHHHOTO MasTHMKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUSA B Iprupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TeXHUYECKHUE YCTPOMCTBA: 3XOJOT, HCIOJB30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. :‘)HGKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[kana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas npupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbI€ cBOMCTBaA cBETa
10 [TpakTyeckue paboOTHI:
104 W3ydyeHre CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHe
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHMKH cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxenue cera. [Imockoe 3epkao. 3aKOH OTpaKEeHUS

114

CBE€Ta

[Ipenomnenue cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JIunza. Xop nyyen B IMH3E




OnTrueckas cuctemMa QoToarnmnapara, MHUKPOCKONA |

11.6
TeJIeCKoIa
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro csera B criekTp. OnbiThl HhtoTOHA.
' CrnosxeHue cieKTpajabHbIX 1IBETOB. Jlucnepcus ceerta
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCUMOCTH — YIVIA  OTPaKEHUS
CBETOBOI'O Jy4a OT yIJIa MaJeHUs.
W3ydeHue xapakTepuCTUK M300pakeHUs MpeiMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH  YIUIa  MPEJIOMIICHUS
CBETOBOI'O Jiyya OT yIJla NaJCHUs HAa TPAHULE «BO3AYX —
11.9 CTEKJION.
[Toryuenne n300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAIOIIEH JINH3HI.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 10 BOCHPUATHIO LIBETA MPEAMETOB MPU UX
HaOJII0/IEHUU Yepe3 [IBETOBbIE (QUIILTPHI
duznueckue ABJICHUs B npupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEJN, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1 TexHuueckue yCTpOMCTBA: OUKH, MEPUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 Oneitel Pezepdopna u 1uranerapHas MoJieib aroma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JInHeluaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHus
124 Crpoenue aromHoro siapa. HykinonHas  Mojzenb

aToMHOro siapa. M30Tomnsl




PannoaktuBHbie mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX SJEP
106 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U
' MacCOBOI'O YUCEI
12.7 DHeprus CBsI3U aTOMHBIX sA7iep. CBsA3b MAaCChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. IcToUHUKN 3HEpruu
' Connua u 3B€31
199 SnepHas osHepreruka. JleWicTBUE  paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuyeckue pabOTHI:
Habmioienne CIUIOMIHBIX W JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE HHEPrUU YACTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue paanoakTuBHOTO hoHa
duznueckne SBJICHHS B IPUPOJE: ECTECTBEHHBIN
pasioaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAaJUOAKTUBHBIX H3JIy4EeHUMH Ha OpPraHu3M
4eJI0BEKa
1213 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
(bu3nyecKux 3HaAHUH W UX POJM B LIEJOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH TPUPOJIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (Pr3UUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHIHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCHICHUA y‘IC6HI>IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTaThl, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOIUI U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICIOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyuci€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJOBHE 3aayM,
BBISIBIISATh HEAOCTAIOIIME JIaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCI0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUsl (PU3MUECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEoOXoauMmbie (u3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpMALUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOT0 CONep:KaHUs, CIIPaBOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x, +vut
['padmuku 3aBUCHMOCTH OT BpPEMEHHU [UIsl TMPOEKIHH CKOPOCTH, MPOECKIUU
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpPEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMW IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JBH>KEHUU
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

IPOEKIMH CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHS YCKOPEHUSA:

®dopmyia, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
@®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BRIYMCIIEHUS MOTEHIIAIBLHOMN



OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBWKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F

P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mapocraTnyeckoe naBleHUE BHYTPH KUIAKOCTH.

®opmyna 1151 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHUS CKOIBXKEHHUS; paOOThl CHIJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOHM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TPY>KUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaruu IpyKUHBI;, YCKOPEHHUsI OpycKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoaa
Kojie0aHuM MPYXKUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoyieOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUss 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE IBHIKEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEI0BEKA, BIUSIHHUE
aTMOC(EepHOTO JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOSAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemynoTsl.  YjaenpHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YHGHBHaﬂ TCIIOTA IIJIaBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[punuuns! pabots! TemoBbix apuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoHECCa NCapCHus

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.
I=q/t,U=A/\

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMAAN €ro IMOIICPEUYHOT0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMUKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
PEIOXPAHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTeNlb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
W3mepeHue onTHUECKO cuibl coOMparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a MPeIMET PacIoyio’KeH B TBOMHOM (hoKyce), moka3aTess MpeIoMIICHHSI CTEKIIa.
' UccnenoBanue cBoWcTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs (OKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla NPEJIOMJIEHHMsS] CBETOBOTO Jyya OT yIjla MaJeHUs Ha TpaHHUIe
«BO3J1yX — CTEKJIO»
307 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyuenus. Peakuuu anbga-u Oera-

pacmaja




4.2 Omnbiter Pe3epdopna o paccesauio anbda-dactuil. [tanerapuas Moaenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, MHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHUE,
nepepaboranHoe [lepoimikun .M., IBanoB A.W. AkiinonepHoe 00111eCTBO
«3narensctBo «IIpocBemienue»

» ®usuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadotanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxnuonepHoe oodmectBo «M3aarenbeTBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

NudopmanimoHHO-METOMYECKOE MTUCHhbMO 00 OCOOCHHOCTSX MPETNO/IaBaHUs
yueOHoro npeamera «Puzukay» B 2025/2026 yue6HOM romy
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Metoanyueckue peKOMEHIAlMK 110 CO3JaHUI0 KIIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO]HIICH 1 KJIACCOB ¢ YIIyOJICHHBIM H3yUCHHUEM
MaTeMaTuKH, GU3UKHU, XUMUH, OHOJIOTUH B 00I1e00pa30BaTEIbHBIX
OpraHU3alUsIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «Oopaszosanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Meroaunueckue pexkoMmenaannu. Opranu3zanus Bzaumoaenctaus “llkomna —
By3 — nipeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf

Metoanyeckue peKOMEHIAIMK 10 U3y4eHHUI0 TeMbl «I1oCcTOsSHHBIN
AIEKTPUUECKUH TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

Y4ebHOo-MeToInuecKoe 00ecreueHre MpoIeCcCoB MPENoiaBaHus XUMUH,
O6uonoruu, (GU3MKUA HA YPOBHIX OCHOBHOT'O OOIIIETO M CPETHETO 00IIEro
o0Opa30BaHMs ¢ BKJIIFOUCHHUEM JIOMOJTHUTEIIEHOTO HH)KEHEPHOTO KOMIIOHEHTA

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonrtekcTabie 3anaun. 3aganus Kk yaeonomy kypey «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MeToandeckuii Kerc. DNeKTpoMarHuTHast MHAyKuus. @usmnka. 8 Kiace
(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk elektromagnitnaya indukcziya.pdf




HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
o OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://Mouypoxu.pd/
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