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c. Yerp-Kauka, 2026IIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMBl 110 y4eOHOMY IIpeIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJIBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAay4YHYI0 KapTUHY MHpa, NPEIOCTaBIsseT Haubojee sICHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3oBaTeNnbHBIX oOpranmzanusix Poccuiickoit ®Denepanuu, peagu3yOUX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POl (U3UKHU IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (HM3MKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBSICHATH (DU3UUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBIITOITHSITH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE HH(DOPMAITUH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11iee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMNBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIIEPUMEHTATBHBIX 3a/laHUi, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

@usuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpemHocTs u3mMepeHuii MexayHapoHasi CucTeMa eIMHUII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBINT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIIBIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHe EHBI IeJICHUS KaIbl K3MEPUTEILHOTO mpubdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHaua/ibHbIE CBEEHUS O CTPOEHUH BellleCTBA.

CtpoeHue BeIlIecTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cumita Kak XapakTEepUCTHKaA B3auMoAeHcTBHS Ten. Cuiia ynpyrocTd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B NpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, TemmepaTrypbl. l[lepenmaua paBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emuin u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BulTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcJOoBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAHHE JIOOKH U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe
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npaBuiio» mexanuku. Koagduiment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

TenJioBble AIBJICHUSA.

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

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YenbHas TEMJIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHsT BHYTpPEHHEH »JHEpruuM Tella B pe3yJbTaTe
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOIO TOKAa.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJIIECHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

Pabota ¥ MOIIHOCTH dJIeKTpUYeCKOoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarHutHoe mone 3eMJIM U €ro 3HaueHWe sl KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOICHCTBHE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJKOCOB MAarHuTa.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI MTOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO MOJIsl HAa TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroTroHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4YeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



9.

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

Habmronenne MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHMe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUYKEHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPphuieHTa TPEHUS CKOJIbKECHMUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHUs SHEPTHH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MarteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OTpaxeHue 3Byka. MHbpasByk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHui Tel MOJ ACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)ISHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TEepUoOJia KoOjJeOaHM MaTeMaTU4ecKOoro
MasiTHUKA.

2. OnpexeneHue 4acTOThI U Mepruoa KojaebaHu Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHoJa KojeOaHWi Ipy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CgeToOBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHErHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomiieHHs cBera. [lomHoe BHyTpeHHee
oTpaxkeHUe cBeTa. lcmonb3oBaHUWE TMOJHOTO BHYTPEHHEIO OTpPaXKEHUS B
ONTUYECKUX CBETOBOAX.

JIunza. Xon aydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ JIy4er B paCcCEHBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOrO Jydya OT yria
naJIeHuUs.

W X N Uk W E

2. W3ydenne xapakTepuUCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUSI M ONTHYECKON CHIIBI COOMpAroIIei
JIVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
LBETOBbIE (DUIIBTPBI.



KBaHnToBbIE fiBJICHUS.

OmneiTel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepreTvka. J[eWCTBUS paguOaKTHUBHBIX HW3JIIYYEHUW Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYCHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YaCTUIBI 1O TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOY/Ih TIPEAHA3HAYEH JJISI CUCTEMATU3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY 10 (pu3mke ais 00ydarommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep TaHHOTO pa3jielia peajiu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPHIX UM TpeJaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pAcmo3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITOJI30BaTh HAYYHBIC METOJBI UCCICAOBAHUS (DPU3HUCCKUX SBJICHUN, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAICHUS U COXPAHCHHS BCEX M3BECTHBIX BHIIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYyNsS BKIIOYAeT OKCIEPUMEHTAIHHOE
UCCIIeIOBaHNE 000O0IIaroero xapakrepa. MoIyidb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOoTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILLIEHUE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTH HaBbIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U GPU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, TUIAaHUPOBAHUSA IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBUU TPH BBINOJHEHUH HCCIECIOBAaHUN M
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUNIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyaromierocs OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHSI B pACCMATPUBAEMBIX (PaKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYECKUX BEIMUNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEeHHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXKICHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHHON U MHANBUAYAJIbHON
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3ybTaThl COBMECTHOM pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKHX JIIO/ICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPUHSATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
Tpynmoim);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO JAPYTOro YeJoBeKa B X0JI€ CIopa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMKCHHUE YacTUIl BEUIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHHUS B MPUPOJE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3aJa4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAJIbHASL JHEPIus), IpPU ONUCAHWUU MPABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33Jaul 3aIIUCBIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh NpPU MOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEpaTypbl C HCIHOJb30BaHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIPYroll C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOTHEHUU
U3MEpPEHUI CcOOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBON HACOC, apEOMETP), UCIOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTH Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
IUTEPATypy GU3UIECKOTO COJEPIKAHMSI, CTPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(MOpPMAIMU (HU3UIECKOTO COICPKAHUS, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPY BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB WM HCCIICOBAHUN pACTIPEIEIATh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJIEHUS (TEIJIOBOE PACIIMPEHUE M CKATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3ALUs TEN, B3AUMOJICUCTBUE 3apSAJ0B, JEHCTBUS AIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUcCTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHEra, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIUIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIMIOBOU



MalIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKyd H3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUIN CYNEPHO3ULMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPhIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJb3ysl OMHCAHWE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL ONBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl >KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUIATENsI TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh W3MEpPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yHeibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUCHUE BEJIHMYHHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM OSHEPTuHu, 3IIEKTPOOCBETUTENBHbIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX Lemner ¢
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (DU3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU Ui obecrieyeHus: 0e30MacHOCTH MPHU OOpaIlleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeliE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BhageTb NpUEMAMHU KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IMyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeaTh OOsS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOrO ABMXKEHHUS, edopmMarius
(ynpyrasi, mjgacTHuYeckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3Iy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHKEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPAKEHHUE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyecKkue SBJICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
NBIKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPTUs, TOTHAS MEXaHUYECKask SHEPI U], IEPUOT
¥ 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W €IUHULBl (PU3MUYECKUX BEJIWYUH, HAXOAUTH (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTuu, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 U3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (ONMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]auM 3alMChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU MOMOIIA
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

IPOBOJAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIMHEMHOE PacpOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyTI0BaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeNIMUYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTH4YeCKOTrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBHCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHM4ecKass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYUYECHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOUYCUYHBIH HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnn  y4eOHO-NPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOIUTH  MpUMEpPhl  (HAXOAWTh  WHPOPMAIMIO O  TIpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIATh TOUCK HMH(POpPMAIMK  (PU3WIECKOTO  COICpXKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3arpoc, HAXOAUTh
NyTH ONpPEeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTaluel ¢ y4yéToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsl

Pa3nes 1. ®dusuka u e€ posib B NO3HAHUH OK

py’Kaioiero Mupa

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#program-

11 dwusuka - HayKa 0 MPUPOC 2 7-klass
https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
1.2 duznyecKue BeTNYMHbBI 2 1 7-klass
ECTeCTBEHHOHAYYHBI https://www.yaklass.ru/p/fizika? Y kIShowAll=1#program-
13 2 1 7-klass
METOJI HO3HAHUSI
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
2.1 CrtpoeHue BemecTBa 1 7-klass
JBuxxeHue u https://www.yaklass.ru/p/fizika? Y kIShowAll=1#program-
2.2 B3aUMO/IeICTBHE YaCTHII 2 1 7-klass
BEIECTBA
ATperaTHbie COCTOSHHS https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
2.3 2 7-klass
BEIECTBA
Hroro no paszneny 5

Paznen 3. /IBu:keHUe U B3auMoeiicTBUE Tel




https://www.yaklass.ru/p/fizika? YkiShowAll=1#program-

3.1 MexaHn4eCKOe JBHKCHUE 3 7-klass
Wnepuus, Macca https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
3.2 4 7-klass
IUIOTHOCTD L=Rlds>s
https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
3.3 Cuna. Buas! cun 14 1 7-klass
Uroro no pazaeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
Hasnenue. Ilepenaua https.//www.yaklass.ru/p/fizika?YkIShowAll=1#program-
41 JTaBJICHUS TBEPIBIMU 3 7-klass
' TeJaMU, JKHUIKOCTSIMH U
rasaMu
https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
4.2 JlaBrieHue KUIKOCTU 5 7-klass
https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
4.3 ATMoc]epHOe aBIeHHE 6 7-klass
JleicTBUE KUIKOCTH U https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
4.4 rasa Ha [OTPYKEHHOE B 7 2 7-klass
HUX TCIIO
Hroro no paszneny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHeprus

5.1

PaGora 1 MoLHOCTH

3

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#program-
7-klass




https://www.yaklass.ru/p/fizika? YkiShowAll=1#program-

5.2 [IpocThie MeXaHU3MBI 5 1 7-klass
https://www.yaklass.ru/p/fizika? Y kIShowAll=1#program-
53 MexaHuueckast SJHEpTHsl 4 1 7-klass
Hroro no pazaeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB 68 12

[10 ITPO'PAMME




8 KUIACC

HanmeHoBaHue KoumnuectBo yacos

Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3zie/ioB H TeM Kourpoububle IIpakTHyeckue

n/n Bceero pecypchl
NporpaMmmasl padoThbI padoThbI

Pasznen 1. TenyioBbI€ ABJICHUS

https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-

CrpoeHnue u cBOMCTBa

11 7 8-klass
BEIIIECTBA
https://www.yaklass.ru/p/fizika?YkiShowAll=1#program-
1.2 TennoBbie porecchl 21 1 5 8-klass
Wroro mo paszneny 28

Pa3pes 2. DiekTpuyecKkne M MATHUTHBIC SIBJICHHSA

DIIEKTPUUECKHE 3apsiIbl. https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
2.1 3apsKeHHBbIE Tella U UX 7 1 8-klass
B3aNMOJICHCTBHE
. . izika? = }
IMoCTOSHHbII https://www.yaklass.ru/p/fizika?YkIShowAll=1#program

22 20 2 7 8_k|ass

AIIEKTPUYECKHI TOK

https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-

2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 8-klass
D eKTPOMArHHTHAS https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
2.4 4 8-klass
WHTYKIHSI ===
Hroro mo pazaeny 37

PesepBHOe Bpems 3



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68 4 14.5



9 KUIIACC

HaumenoBauue KoaungecTBo 4acos
Ne JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
pa3aesioB U TeM Kontposbubie IIpakTuueckue
n/n Bceero pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3zgea 1. Mexannueckue siBJICHUSA
Mexauunueckoe https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
1.1 JIBMDKEHHUE U CIIOCOOBI 10 1 9-klass
€ro ONHUCAHUS
https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
1.2 B3aumopeiictBue Ten 20 1 3 9-klass
https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
1.3 3aKOHBI COXPAHCHUS 10 3 9-klass
Hroro no paszneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
- MexaHnaecKie . . https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
' KoJieOaHus 9-Klass
MeXaHIYECKHE BOHEL https://www.vaklass.ru/p/fizika? YkIShowAll=1#program-
2.2 3 8 1 3 9-klass
BYK
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE T0JIe ..
https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
3.1 U DJIEKTPOMAarHUTHBIE 6 2

BOJIHBI

9-klass




Hroro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

3aKOHEI

https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-

4.1 6 9-klass
pacnpoCcTpaHEeHUs CBETa e
JIUH3BL ¥ OIITHYECKHE https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
4.2 6 9-klass
npuOOpHI —
PasioskeHIe 6e10ro https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
4.3 3 9-klass
CBETa B CIIEKTP 2TRIG9
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
Hcnyckanue n https://www.yaklass.ru/p/fizika?YkIShowAll=1#program-
5.1 MOTJIONIEHUE CBETA 4 9-klass
aToOMOM
CTpoeHHe ATOMHOTO https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
5.2 6 9-klass
spa e
https://www.yaklass.ru/p/fizika? YkIShowAll=1#program-
5.3 SAnepHble peakuuu 7 9-klass
Hroro no paszneny 17

Pa3nea 6. IloBTopuTeibHO-00001IaI0IIM I MOYJIb

6.1

IToBTOpEeHUE U

0000111eHUE COIepIKaHUS

Kypca pusuku 3a 7-9
KJ1acc

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#program-
9-klass




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne KouaunuyecTBO yacoB Jara
JIeKTPOHHBbIe LU (PoBbLIE 00pa3oBaTebHbIE
n/ Tema ypoxka Bcer Konrpoasnbl  IIpakTuHyeck H3Y4YeHH pecypesI
n 0 e padoThlI ue padoTsbl |
Pusuka — HayKa o https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
L npupoze. SBnenus 1 am-7-klass
MIPUPOIBL.
®usnyuecKue sBICHUs
MexaHu4ecKue, https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
TEIIOBEIC, am-7-klass
9 ANEKTPUYECKHE, 1
MAarHuTHBIC,
CBETOBBIE, 3BYKOBBIE
SIBJICHUS
duznueckue https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
3 BEJIMYMHEI M UX 1 am-7-klass
u3MepeHue
Ypok-uccnenoBanue https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
"N3mepenune am-7-klass
TEMIIEPATYPEI IIpU
4 IOMOIIA 1 1
AKHUJKOCTHOTO
TEPMOMETPA U
JaTYNKa

TeMIeparypbl”




Kak ¢usuka n
Apyrue
€CTECTBEHHBIC HAyKH
M3Yy4aroT MPUpoOIy.
EcrecTBeHHOHAyYHBI
¥ MeTOJ ITI03HAHMS.
Onucanue
(bU3HYECKUX SIBICHUN
C IOMOIIIBIO MOACTICH

VYpok-ucciaenoBanue
"[IpoBepka
TUIOTE3bI: 1aJIbHOCTh
MOJIETA IIAPHUKA,
MYIIEHHOTO
TOPU30HTAIBHO, TEM
OouIblIIEe, UeM OOJIBIIIE
BBICOTA ITycKa"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

CrtpoeHue BemiecTna.
OnkITHI,
JI0Ka3bIBAIOIIHE
TUCKPETHOE
CTpOCHHE BEIECTBA

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

JIBMOKEHUE YaCTHII
BEIECTBA

Ypoxk-uccienoBanue
«OMNBITH 11O
HaOJIIOACHUIO
TEILUIOBOTO
PaCIIUPEHHS Ta30BY

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass




https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

ArperaTHble
10 am-7-klass
COCTOSIHUSI BEIIIECTBA
B3aumMocssa3e Mexnay https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
CBOMCTBaMH BEILIECTB am-7-klass
B pa3HbIX
arperaTHbIX
11 COCTOAHHUAX U UX
ATOMHOMOJIEKYJISIPH
BIM CTPOCHUEM.
OcobeHHOCTH
arperaTHbIixX
COCTOSIHUM BOJIBI
MexaHu4eckoe https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
JIBH)KEHUE. am-7-klass
12 PaBHOMEpHOE 1
HEpPaBHOMEPHOE
JIBH)KCHUE
Cxopocts. Eauuumpl https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
13 am-7-klass
CKOPOCTH
Pacuer nytH 1 https.//www.yaklass.ru/p/fizika?YkIShowAll=1#progr
14 am-7-klass
BPEMCHU JIBUKCHHA
Huepuus. 3akon https.//www.yaklass.ru/p/fizika?YkIShowAll=1#progr
UHEPLHH. am-7-klass
15 BsauMonelicTBue Ten

KakK IMpu4inHa
HU3MCHCHUSA CKOPOCTHU
JABMOKCHUA TCJI




16

17

18

IImoTHOCTB
BellecTsa. Pacuer
Macchl 1 00beMa
Tena 1o ero
IUIOTHOCTH

JlaGopaTopHnas
pabora
«Omnpenenenue
IJIOTHOCTH TBEPOTO
Tena»

Pemrenue 3amad 1o
TeMme "[lmoTHOCTE
BelecTsa"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

19

Cuna xak
XapaKTepUCTHKA
B3aUMOJCHCTBUSA TEII.
Cuna ynpyrocru.
3akoH ['yka

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

20

21

Jlaboparopnast
pabota «3yuyenue
3aBHCUMOCTH
pacTsKeHus
(medopmarniun)
TPY>KUHBI OT
MPUIIOKEHHOM CHITBI»

SIBneHue TATOTEHUS.
Cuia TsDKeCTH

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
am-7-klass




CBs13p MEXy CUIION
TSHKECTH ¥ MacCou
Tena. Bec Tena.

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

22
Pemrenue 3amad mo
teme "Cuia
TsKeCTH"
Cuna TsKecTH Ha https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
IpYrux IJIaHETax. am-7-klass
23 dusnueckue
XapPaKTEPUCTUKU
IJIaHET
V3MepeHue cuil. https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
24 am-7-klass
Junamomerp —_—
Bec Tena. https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
25 am-7-klass
HesecomocTth gtk
CrnosxeHue 1ByX cui, https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
HaIPAaBJIEHHBIX 110 am-7-klass
26 OJTHOM MPSAMOH.
PaBHozelicTByrOImas
cui
Pemenne 3amad mo https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
TeMe am-7-klass
27 "PaBHOn€eliCTBYIOIIAS
cu"
TpeHue cKOJIbKEHUS https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
28 Y TPEHHUE TIOKOS. am-7-klass

Tpenue B npupojie u
TEXHHUKE




29

30

31

JlaGopaTopHnas
pabora «3yuenue
3aBHUCHUMOCTH CHJIBI
TPEHUS CKOJIbKECHUS
OT CHUJIbI IaBJICHUS U
Xapaxrepa
COIPHUKACAIOLIIXCS
MMOBEPXHOCTEI»

Pemienue 3aiau Ha
oIpeJiesieHue
PaBHOJEHCTBYIOLIEN
CHUTBI

Pemenue 3anad o
TemaMm: «Bec Tenay,
«['padpuueckoe
H300paKeHue Cui,
«Cuibl»,
«PaBHOACHCTBYIOIIAS
CHII»

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

32

KonTponbHas pabota
10 TEMaM:
«MexaHndecKkoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec
Telay,
«['paduueckoe
H300paXKeHHE CU,
«Cuie»

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass




JNasaenue. CriocoObl
YMEHBIICHUS U

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

33
YBEITUYCHUS
JIaBJICHUS
JlaBiieHue rasa. https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
3aBHCUMOCTh am-7-klass
34 JIaBJICHUS ra3a OT
00BEMa,
TEeMIIEPATypPhI
[Tepenaua naBieHus https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
TBEPIBIMH TEJIAMH, am-7-klass
35 KUIKOCTSIMU U
razaMu. 3aKOH
ITackans
JlaBiieHue B https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
KHUJIKOCTH U Ta3e, am-7-klass
36 BBI3BAaHHOE
JIEICTBUEM CHUJIBI
TSHKECTH
Pemenne 3amad mo https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
37 Teme «JlaBneHue B am-7-klass
JKUJIKOCTH U Ta3e.
3axon [Tackamsay»
CoobImarmecs https://www.yaklass.ru/p/fizika?Y kIShowAll=1#progr
38 am-7-klass
COCY/JIbI
[ UapaBIHYecKuii https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
39 am-7-klass

npecc




ManomeTpsl. https.//www.yaklass.ru/p/fizika?YkIShowAll=1#progr
40 [TopuraeBoii am-7-klass

HJIKOCTHBIM Hacoc

ATtmocdepa 3emnn. https.//www.yaklass.ru/p/fizika?YkIShowAll=1#progr

[TpruanHsbl am-7-klass

CYIIECTBOBaHUS

BO3J1YIIHOU
41 000JI04KH 3eMITH.

3aBUCHUMOCTh

aTMOC(EpPHOTO

JaBJICHHSA OT BBICOTBI

Haa YPOBHEM MOPA

Bec Bo3ayxa. https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
42 AtmochepHoe am-7-klass

JlaBlIeHHE

H3mepenune https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
43 arMoc(hepHOro am-7-klass

nasieHust. OnpIT

Toppuuennu

3aBUCUMOCTh https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
44 aTMochepHoro am-7-klass

JIaBJICHUS OT BBICOTHI

HaJl ypOBHEM MOPs

bapomerp-anepon. https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
45 At™ocdepHoe am-7-klass

JaBJICHHUC Ha
Pa3JIMYHBIX BBICOTAX




46

Pemenue 3amad 1mo
Teme "ATMochepHoe
nasjeHue"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

47

JleicTBuE KUAKOCTU
Y ra3a Ha
MOTPY>KEHHOE B HUX
Teno. ApxuMe0Ba
cuina

https://www.yaklass.ru/p/fizika? YkiShowAll=1#progr

am-7-klass

48

49

JlaGopaTopHnas
pabora
«Onpenenenue
BBITAJIKABAIOIIEH
CWJIBL, ACUCTBYIOLIEH
Ha TeJlo,
MOTPY>KEHHOE B
KUJIKOCTD)

JlaGopatopHnas
pabota 1o Teme
«HccnenoBanue
3aBHCUMOCTH Beca
TeNa B BOJIE OT
00béMa
MIOTPY>KEHHOU B
KHUJIKOCTh YacTH
Tena»

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
am-7-klass

50

IImaBanue Ten

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
am-7-klass




JlaGopaTopHnas https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

paborta am-7-klass

"KoncrpyupoBanue
51 apeoMeTpa uin

KOHCTPYMPOBaHUE

JIOJIKU U

OIpelIeIIeHUE €€

rpy30noabEMHOCTH"

Perrenue 3amau mo https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

temaMm: «llnaBanue am-7-klass

CYyJIOB.
52 BosznyxomaBanuey,

«/laBiieHne TBEpABIX

TeJl, )KUIKOCTEH 1

ra3oB»

MexaHuYeCKas https://www.yaklass.ru/p/fizika?YKkIShowAll=1#progr
53 paGora am-7-klass

MOIIHOCT®. https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
>4 Enununel MoHocTH am-7-klass

Ypoxk-uccienoBanue https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr

"PacuéT MOIIHOCTH, am-7-klass
55 pa3BUBacMOM IIpH

MOABEME TI0

snectHuue"

IIpoctslie https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
56 MEXaHU3MBI. Peruar. am-7-klass

PaBHOBecue cun Ha
pbryare




57

58

59

KonrponsHas pabora
mo teme «JlaBnenue
TBEPJIBIX TEJ,
KHUJIKOCTEH U Ta30B»
/ Beepoccuiickas
npoBepouHas paboTa

PesepBHbIii ypok.
PaGora c TekcTamu
o Teme «/laBnenue
TBEPJIBIX TEII,
JKUIKOCTEHN U Ta30By
/ Beepoccuiickast
poBepouHas paboTa

Prruaru B TexHuke,
OBITY U IPUPO/IE.
Jlaboparopnast
paborta
«HccnenoBanne
YCJIOBUI paBHOBECHS
peIyara»

0.5

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

60

61

Pemrenue 3amad mo
TeMe «Y CIIOBUS
paBHOBECHSI pbIYara

Koapduunent
MOJIE3HOTO JEHUCTBUSA
MEXaHHU3Ma.
JlaGopaTopHas
pabora «3mepenne

0.5

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass




KII/I naknonHoit
IJIOCKOCTH

62

63

64

65

Pemrenue 3agad 1o
teme "Pabora,
mMottHoctb, KIT/1"

Mexanngeckast
SHEprus.
Kunernueckas u
MOTEHIINAIbLHAs
SHEPTUs

3aKOH COXpaHECHUS
MEXaHUYECKOH
SHEPTUH

YPOK-3KCIIEPUMEHT
110 TeEME
"DKCIepUMEHTaIbHO
€ OmpecIICHUE
H3MEHEHUS
KHHETHYECKON 1
MOTEHITNATEHON
SHEPTUH MPHU
CKaTBIBAaHHUH TeJIa 110
HaKJIOHHOM
IUIOCKOCTH"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass

66

KonTponbhas padbota
o teMe «Pabora u
MOIITHOCTb.
OHeprus»

https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

am-7-klass




PesepBHbIii ypOK.
PaboTa ¢ TekcTramu
67 10 TEME
"MexaHH4ecKoe
nBIKeHue"

PesepBHBIii ypOK.
Pab6oTa ¢ TekcTraMu
68 o Teme "PaborTa.
MoIHOCTb.
Oueprus"

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

12

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-7-klass




8 KUIACC

BEIIIEeCTBA Ha
OCHOBE
MMOJI0KEHUH
MOJIEKYJISIPHO-

Ne KounyecTBO 4acoB Hara
JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer  Konrpoasubl  IlpakTuueckn  U3y4YeHH pecypebi
n 0 e padoThl e padoThlI |
OcCHOBHBIC https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
MOJIOKCHUS m-8-klass
MOJIEKYJISIPHO-
1 KUHETHICCKOU 1
TEOPHH B UX
OIIBITHBIC
MTOATBEPKICHUS
Macca u pasmep https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
2 1 m-8-klass
aTOMOB M MOJIEKYJI
Monenu TBEPIOTO, https://www.yaklass.ru/p/fizika?YkiShowAll=1#progra
KHUIKOTIO U m-8-klass
3 ra3o00pa3Horo 1
COCTOSIHUM
BeIlleCTBA
O0bsacuenue https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
CBOWCTB TBEPJIOTO, m-8-klass
KHJIKOTO U
razo000pa3Horo
4 COCTOSIHUI 1



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

KUHETUYECKOUI

TEOPUHU

KpucTanimyeckue https://www.yaklass.ru/p/fizika?YkiShowAll=1#progra
5 m-8-klass

u amop(HBIE Tena

CmauuBaHue u https://www.yaklass.ru/p/fizika?YkiShowAll=1#progra
5 KaIlMJUIAPHOCTb. m-8-klass

[ToBepxHOCTHOE

HATSHKEHUE

Tennosoe https://www.yaklass.ru/p/fizika?YkiShowAll=1#progra
7 paclIupeHue u m-8-klass

cKaTue

Temmnepartypa. https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

CBs3b m-8-klass
8 TeMnepaTypsl Co

CKOPOCTBIO

TEIIOBOT'O

JIBU>KEHUS YaCTHUIT

BuyTpennss https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

sHeprusi. CrocoObl m-8-klass
9 W3MEHEHUS

BHYTPEHHEM

SHEPIruu
10 Bib Pr;t:cg_slil/a/:\;ww.vaklass.ru/p/fizika?YlehowAIIzl#progra

TEIIONepe1aun 3

Ypok- https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
11 KOH(pepeHIHs m-8-klass

"IIpakTHueckoe



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

12

13

14

HCIIOJIL30BAHUE
TEIJIOBBIX CBOMCTB
BEIIESCTB U
MaTepHaJioB B
LEeJISIX
sHEprocOepexeHus

Kommuectso
TEIIOTHI.

VY nenpHas
TEIJI0OEMKOCTh

VYpaBHeHue
TEIIOBOTO
Oananca.
TermmooOmen u
TEIIOBOE
paBHOBECHE

JlaGopatopHas
pabota
"UccnenoBanue
SBJICHUS
TEII000MEeHa Mpu
CMEIINBAaHUU
XOJIOJHOHN U
ropsiueit BozbI"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

15

Pacuer konndecTBa
TEIJIOTHI,

HEOOXOAUMOTO I
HarpeBaHUs Tea v

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

BBIACTIACMOI'O UM
IIpHU OXJIAXKIACHUU

JlaGopatopHas https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

pabora m-8-klass
16 "Onpenenenue

yAeIbHON

TEIIOEMKOCTH

BelecTna"

DHeprus TOIINBA. https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
17 VY nenwHas Temiota m-8-klass

CropaHus

[InaBnenue u https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

OTBEpJIEBAHUE m-8-klass
18 KPUCTAJUTHYECKUX

Ten. Y AeabHas

TeIIoTa

TIJIABJICHUS

JlaboparopHas https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

paborta m-8-klass
19 "OnpenencHue

YAECIbHOM TEIUIOTHI

IUIABJIECHU JIbaa"

[TapooOpazoBanue https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra
20 Y KOHIEHCAIMS. m-8-klass

Hcnapenue

Kunenue. https://www.yaklass.ru/p/fizika?YkiShowAll=1#progra
21 VnenbHas TemioTa m-8-klass

napooOpa3oBaHus
Y KOHJICHCAITUH.



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

3aBUCHUMOCTH
TEMIIepPaTyphI
KUTICHHS OT
aTMoc(epHOro
JIaBJICHUS

22

23

24

Bnaxuocts
BO3/IyXa.
JlaGopatopHas
pabora
"Onpenenenue
OTHOCHUTCIIbHOM
BIIQXKHOCTH
BO3/IyXa"
Pemienne 3aga4d Ha
onpeneseHue
BIIQXKHOCTH
BO3/IyXa

JB0%05 000500081
paboThI TETIOBBIX
JBUTaTEJICH.
[TapoBas TypOuHa.
JIBurarennb
BHYTPEHHETO
CropaHus

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

25

KIIJ renioBoro
JIBUTATEJIS.
TernoBbie
JBUTATETHN U
3almTa

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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OKpYyXaromein
cpensl

26

3aKOH COXpaHEHHUs
U MIPEBpAILCHUS
JHEPruu B
TCIIJIOBBIX
nporueccax

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

27

28

ITonroroBka k
KOHTPOJIBHON
pabore 1o Teme
"TerioBblie
SIBIICHHS.
N3menenue
arperaTHbIX
COCTOSIHUM
BerniecTna"

KonTtponbnas
paboTa no Teme
"TennoBeie
SIBIICHUS.
HN3menenue
arperaTHbIX
COCTOSIHUM
BemecTBa"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

29

3JICKTpPI3aI_II/ISI TCII.

[Ba pona
AJIEKTPUUECKUX
3apsIoB

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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30

31

32

33

Ypok-
HCCIIeOBaHuE
"DnexTpusanus
TeJ UHAYKIUEN 1
npu
CONPUKOCHOBEHUU

BsaumonetictBue
3apsKEHHBIX Tell.
3axoH Kynona

DIIeKTpUUIECKOe
noJie.
HanpsokeHHOCTD
3JIEKTPUYECKOTO
nosist. [Ipunnmn
CYINEpHO3UIINH
AJIEKTPUUECKUX
oJIen

Hocurenn
AIEKTPUUECKUX
3apsioB.
DIeMeHTapHBII
3apsia. Ctpoenue
aToma

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

34

[IpoBoaHuKY K
JTUDJICKTPUKH.
3aK0oH COXpaHEHUs
AJIEKTPUIECKOTO
3apsa

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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35

Pemenue 3aay Ha

MIPUMEHEHUE
CBOMCTB
AJIEKTPUUECKUX
3apsIoB

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

36

37

DNEeKTpUYECKU
TOK, YCJIOBHS €T0
CYIIIECTBOBAHHSI.
Hcrounnku
AIEKTPUUYECKOTO
TOKa

JewcTBus
AIEKTPUUYECKOTO
TOKa

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

38

Ypok-
HCCIIEIOBAHUE
"IleticTBue
AIEKTPUUECKOTO
IOJIS Ha
MIPOBOJHUKY U
TUDJICKTPUKA"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

39

DNEKTPUUECKUI
TOK B MeTaJllax,

KHUAKOCTAX MU radax

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

40

DnekTpuueckas
EeIb U eé
COCTaBHBIEC YaCTH

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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41

Cuina Toka.
JlaGopaTopHas
paborta
"U3mepenue u
perynupoBaHue
CHUJIBI TOKA"

0.5

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

42

DneKTpuYecKoe
HarnpsKeHue.
BonsT™merp.
JlaGopatopHas
pabora
"Usmepenue u
perynupoBaHue
HanpspkeHus"

0.5

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

43

ConpoTuBieHne
MIPOBO/THHKA.

VY nensHOE
COIIPOTHBIICHUE
BEIICCTBA

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

44

JlaGopatopHas
pabota
"3aBUCUMOCTh
ANEKTPUIECKOTO
COITPOTHBIICHUS

MMpOBOAHUKA OT €TI0

JUTUHBI, TJ101LAI1
MONEPEUHOT0
CEUYEeHUS U
Marepuaia"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass



https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass
https://www.yaklass.ru/p/fizika?YklShowAll=1#program-8-klass

45

3aBHCUMOCTH CHJIBI
TOKa OT
HAIPSDKCHUS.
3axon Oma mis
y4JacTKa [enu

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

46

Jlaboparopuas
pabora
"UccnenoBanue
3aBHCUMOCTH CHJIBI
TOKa, UAYIIETO
4yepes pe3nucTop, OT
COITPOTHBIICHUS
pesucropa u
HaMpsKCHUS Ha
pesucrope"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

47

TTocienoBarennpHOE
U TlapaJuieIbHOE
COCIMHEHUS
HpOBO)IHI/IKOB

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

48

JlaGopatopHas
pabora "TIpoBepka
MIpaBHJIa CII0KEHUS
HanpsHKEHUU Mpu
MoCJeI0BaTeIbHOM
COETMHEHUH JIBYX
pe3uctopos"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

49

JlaGopaTopHas
pabora "TIpoBepka
npaBujIa ISl CHITBI

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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TOKa MpHU
napasuieIbHOM
COETUHEHUH
pe3ucropon”

50

51

52

Pemenne 3amaq Ha
MIPUMEHEHUE
3akoHa OMma g
pa3IMYHOrO
COEIUHEHMUS
MIPOBOJIHUKOB

PaGora n
MOIITHOCTb
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna
JlaboparopHas
pabota
"Onpenenenue
paboThl
MOIITHOCTHU
AJIEKTPUIECKOTO
ToKa"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

53

DNEKTpUUYECKHE
HEeNu 1
noTpeduTenu
3IIEKTPUYECKON
SHEPTHH B OBITY.
Kopotkoe
3aMbIKaHUE

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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54

ITocTrosnnsie
MAarHuThl, HX
B3auUMOJICUCTBUE

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

55

Ypok-
HCCIICAOBAHHUE
"N3y4yeHnue nosei
MMOCTOSTHHBIX
Mar{uToB"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

56

MarsuTtHOE II0JIE.
MarunTtHoe noe
3eMIu U ero
3HAUYCHHE JIJIS
JKH3HH Ha 3eMIiie

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

57

IToaroroBka x
KOHTPOJIBHON
pabore 1o Teme
"DnexTpuueckue
3apsiibl.
3apsKeHHbIE Tena
U UX
B3aMOJICHUCTBUSL.
[TocTostHHBII
AIEKTPUIECKUIN

TOK"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

58

KonTponbHas
pabora 1o Teme
"DIIeKTpUIeCcKue
3apsabl.
3apsoKeHHBIC Tena

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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59

n ux
B3aUMOJICUCTBUSL.
[TocTrossHHBIM
BIEKTPUYECKUM
TOK" /
Bceepocculickas
MIpOBEpOYHAs
paborta

PesepBHbli ypoK.
Pabora ¢ Texkcramu
10 TeMe
"ITocTostHHBII
ANEKTPUYECKUMN
TOK" /
Bcepoccuiickas
IPOBEPOUHas
pabota

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

60

OmnbIT OpcTena.
MaruanTtHoe noie
3JIEKTPUYECKOTO
TOoKa MarauTHoe
I10JI€ KaTYLIKH C
TOKOM

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

61

IIpumenenne
3JIEKTPOMArHUTOB
B TCXHUKE.
JlaGopatopHas
pabora "Uzydenne
NEUCTBUA

0.5

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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MAargmTHOT O 11011
Ha IIPOBOJTHUK C
TOKOM"

62

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
AIEKTPOABUTATENE
I B TEXHUYECKUX
YCTPOMCTBAX U Ha
TpPaHCIIOPTE.
JlaboparopHas
paborta
"KoHcTpynpoBanu
€ ¥ H3y4eHUe
paboThI
AIEKTPOABUTATENS

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

63

OnsiTel Dapanes.
3aKkoH
3IEKTPOMAarHUTHOM
WUHAYKLINH.
IIpaBuio Jlenna

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

64

DIIeKTPOTeHEPATOP
. CriocoOb1
MOJTYYeHUS
JJIEKTPUUECKON
SHEPTUH.
DNEeKTPOCTAaHIIUU
Ha

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass
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BO300HOBJISIEMBIX
ACTOYHUKAX
SHEPIHU

65

[Togroroska k
KOHTPOJIBHON
paboTte mo Teme
"DnexTpuueckue u
MarHuTHbIE
ABJICHUS"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

66

Kontponbnas
pabora 1o Teme
"DnexTpuueckue u
MarHUuTHbIE
AByeHus"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

67

PesepBHBIi ypOK.
Pabota ¢ TexkcTaMu
10 TeEME
"TeruoBble
SIBJICHUS"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

68

Pe3epBHbIil ypok.
PaboTta ¢ TekcTaMu
10 TEME
"MarauTHbIe
sIBIIeHUA"

https://www.yaklass.ru/p/fizika?YkIShowAll=1#progra

m-8-klass

OBHIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

145
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9 KUIIACC

PaBHOYCKOPEHHOTO

Ne KouaunuyecTBO yacoB Jara
JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
n/  Tema ypoka Becer  Konrpoabusl  Ilpakruyeck U3yveHu pecypebr
n 0 e padoThlI He padoTsbl |
Mexannueckoe https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
1 JIBHOKEHUE. 1 am-9-klass
MarepuanbHas TOUKa
Cucrema orcyera. https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
5 OTHOCHUTENBHOCTD 1 am-9-klass
MEXaHUYECKOT 0
JBUKEHUSI
PaBrOMEpHOE https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
3 IPSMOJIMHENHOE 1 am-9-klass
JBUKECHHE
HepasHomepHoe https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
IPSMOJIMHENHOE am-9-klass
4 neuxenue. Cpensss 1
Y MTHOBEHHAas
CKOpPOCTh
[IpssMonuneiHOE https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
5 PaBHOYCKOPEHHOE 1 am-9-klass
JBUKECHHUE.
Yckopenue
Cxopoctb https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
6 MPSIMOJIMHENHOT O 1 am-9-klass




nBkeHus. ['papuk

CKOpOCTH
JlaGopatopnas https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
pabora am-9-klass
"Onpenenenue

7 YCKOpPCHHSA Tea IIpU
PaBHOYCKOPEHHOM
JBUKEHUH 110
HaKJIOHHOM
IJI0CKOCTH"

CB0GOIHOE NaeHue https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

8 ten. Oneitel [Nanunes am-9-klass
PaBHOMepHOE https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
JBUKEHUE T10 am-9-klass
OKPY>KHOCTH.

9 [lepuon u wactota
oOpareHusl.

JInHeliHas u yrimoBas
CKOpPOCTH
L{eHTpOCTpEMHUTEIbH https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

10 am-9-klass
0€ YCKOpEeHHUe e
[IepBblit 3ak0H https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr

11 Herorona. Bextop am-9-klass
CHUJIBI
Bropoii 3akoH https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
HeroTona. am-9-klass

12 PaBHOpelicTBYIOIIAS

cHhlia




Tpernii 3aKkoH

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

13 HeioToHa. am-9-klass

Cynepno3unuusi Cuil

Pemenue 3amay Ha https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
14 [PUMEHEHHE 3aKOHOB am-9-klass

Hrrotona

Cuuta yIpyrocTy. https.//www.yaklass.ru/p/fizika?YklIShowAll=1#progr
15 3axon T'yka am-9-klass

Pemenue 3amad 1mo https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
16 teme «Cuia am-9-klass

YIIPYTOCTH

JlaGopaTopHnas https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr

paborta am-9-klass
17 «Omnpenenenue

JKECTKOCTHU

TIPYKUHBDY

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

18 Cuita TpeHust am-9-klass

PeleHue 3a1a4 1o https.//www.yaklass.ru/p/fizika?YklShowAll=1#progr
19 am-9-klass

teme «Cuina TpeHus»

JlaGopatopHnas https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr

pabora am-9-klass
20 "Onpenenenune

kod(pdurmenta

TPEHUS CKOJIbKEHUS"

PellleHne 3a1a4 110 https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
21 am-9-klass

TeMe "3aKOHEI




Herorona. Cuia
ynpyroctu. Cuina
Tpenus"

22

Cuiia TsKecTu u
3aKOH BCEMHUPHOTO
TATOTEHUS.
Yckopenue
CcBOOOHOrO Na/IeHUS

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

23

24

VYpoxk-koHpepeHuus
"JIBu>KEeHUE TET
BOKPYT
IPaBUTALMOHHOTO
uentpa (Conneunas
cUCTEMA).
lanaxktukn"

Pemenne 3amad mo
TeMe "Cuia TsoKecTH
1 3aKOH BCEMUPHOTO
TATOTEHHS"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

25

[IepBas kocmuueckas
CKOPOCTb.
Hesecomocts u
Ieperpy3Ku

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass

26

PaBHOBecue
MaTepuanbHON
TOYKH. AGCOJIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO TEJIA C

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




3aKpEIUIEHHON OChIO
BpaileHusi. MoMeHT
cuisl. Llentp

27

TSKCCTU
PaBHOBecue https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
MaTepHalbHON am-9-klass

TOYKH. AOGCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON OChIO
BpaleHusi. MoMeHT
cuisl. LleHTp
TSDKECTH

28

29

Pemenue 3amau mmo
Teme "MOMEHT CHIIBI.
Hentp TsixecTn"

IToaroroBka K
KOHTPOJILHOM paboTe
10 TEME
"MexaHH4eCcKoe
JIBH)KEHUE.
BzaumopeiictBue

TEI

https://www.vaklass.ru/p/fizika? Y kiIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kiIShowAll=1#progr
am-9-klass

30

KonTponbHas pabota
10 TEME
"MexaHn4ecKoe
JIBHIKECHHE.

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




B3aumonaeiictBue

TEI

Nmnynsc Tena.
NMiynsc cuisl.
3aKOH COXpaHEHUS

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

31 UMIyJibca. YIPyroe

U HEYyIpyroe

B3aNMO/ICICTBHE

Pemenue 3amad 1mo https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
32 TeMe "3aKkoH am-9-klass

COXpaHEHUs

uMmIyinbca'

VYpoxk-koHpepeHuus https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
33 "PeakTuBHOE am-9-klass

JIBIDKEHUE B IIPUPOLIE

1 TeXHHKE"

MexanmuecKas https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
34 paboTa 1 MOITHOCTB am-9-klass

PaboTa cuibr https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
35 TSHKECTH, CUJITBI am-9-klass

YOPYTOCTH U CUJIBI

TpeHus

JlaboparopHas https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr

paborta am-9-klass
36 «Omnpenenenue

paboThI CUJIBI TPEHHS
pU paBHOMEPHOM
JBHIKCHUU TEJIa T10




TOPHU30HTAIILHOU
ITOBEPXHOCTU»

CBs13b DHEpPIUM U

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

paboTHLI. am-9-klass
37 [TorennmanpHas

SHEprus

Kunernueckas https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
38 sHeprus. Teopema o am-9-klass

KHHETHYCCKOU

SHEpPTUn

3aKOH COXPAHCHHSI https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
39 am-9-klass

OHCPIrvMr B MCXAaHUKE I —

Jlaboparopnast https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
40 pabota «3yuenue am-9-klass

3aKOHA COXpaHEHHUs

SHEPrUumn»

KonebarensHoe https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
41 JIBU>KEHUE U €0 am-9-klass

XapaKTCPUCTHKHU

3aTyxaroiue https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
42 KosieOaHus. am-9-klass

BeiHyX/1€HHBIE

KoseOanus. Pezonanc

MareMaTtuueckuil u https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
43 PY>KUHHBINA am-9-klass

MasiTHUKU
" Y POK-HCCIICHOBAHHE https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr

«3aBUCUMOCTD

am-9-klass




nepuoja Kojaebanui
OT JKECTKOCTH
MPY>KUHBI U MaCChl
rpy3a»

45

[IpeBpaienue
SHEPTUU MPU
MeXaHHYECKUX
KoIe0aHuIX

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

46

47

48

JlaGopaTopHnas
pabora
«Onpenenenue
Y4acTOTHI M IEpHOAA
KojeOaHuit
NPY>KUHHOTO
MasITHUKa

Jlaboparopnast
pabota «IIpoBepka
HE3aBUCHMOCTHU
nepuoja konebanui
rpysa,
MOJIBEIIEHHOTO K
HUTH, OT MacChI
rpy3a»

Mexannueckue
BoJtHbl. CBoOlicTBa

MEXaHHNYCCKHX BOJIH.

[IpononbHBIE N
MOTIEPEYHBIE BOJTHBI

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




VYpoxk-koHpepeHuus

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

"MexaHnuyeckue am-9-klass
49 BOJIHBI B TBEPIOM
tene. CelicMMUecKue
BOJIHBI"
3BYK. https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
50 Pacmipoctpanenue u am-9-klass
OTpa’KEeHHE 3ByKa
Ypok-uccrnenoBanue https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
"HaGumonenue am-9-klass
ol 3aBUCUMOCTH
BBICOTHI 3ByKa OT
4acTOThI"
I'poMKOCTB 3ByKa 1 https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
59 BBICOTA TOHA. am-9-klass
AKyCTUYECKUI
pe30HaHC
VYpok-koHpepeHus https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
"V bpTpa3zByk u am-9-klass
53 nH(ppa3ByK B
MIPUPOJIE U TEXHUKE"
ITonroroBka K https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
KOHTpPOJIbHOM paboTe am-9-klass
54 1o Teme "3aKoHbI

COXPaHECHUH.
Mexannueckue
KOJICOaHUA U BOJHBI"




55

56

KonrponsHas pabora
1o Teme "3aKOHBI
COXpaHEHHS.
Mexanndeckue

Koye0aHus U BOIHEI'

DNEeKTPOMarHuTHOE
oJe.
DNeKTPOMarHUTHHIE
BOJIHBI

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

57

CBoiicTBa
AEKTPOMArHUTHBIX
BOJIH

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

58

59

60

VYpoxk-koHpepeHuus
"[kana
AJIEKTPOMArHUTHBIX
BOJIH.
Hcnonb3oBaHue
3JEKTPOMAarHUTHBIX
BOJIH JJIS1 COTOBOM
cBs3u"”

Ypoxk-uccienoBanue
"N3y4yeHne cBONCTB
ANEKTPOMArHUTHBIX
BOJIH C ITOMOIIBIO
MOOHIBLHOTO
tenedona"
Pemenue 3aga4d Ha
orpeseeHue
YaCcTOTHI U JJIHHEI

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass




3JIEKTPOMATHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas
MPUpPO/JIa CBETA.
CxopocTs cBera.
BostHOBBIE CBOMCTBA
cBeTa

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

62

HcTounukm cBeTa.
[IpssmonuneHOe
pacrpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua u JlyHsl

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

63

3aKOH OTpaKeHUs
cBeTa. 3epkaia.
Pemenue 3amau Ha
IIpUMEHEHNE 3aKOHA
OTpakKeHHUS CBETa

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

64

65

[Ipenomienue ceera.

3aKoH TpeIOMIICHUS
cBeTa

ITonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnons3oBanue
ITOJIHOTO
BHYTPEHHETO
OTpaXEHUS B
OIITHYCCKHUX
CBETOBOJAAX

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




66

67

JlaGopaTopHnas
paborta
"UccneqoBanue
3aBHCHUMOCTH YTIJia
MIPeIOMIICHUS
CBETOBOT'O JIy4a OT
yTiia maJieHus Ha
rpanuiie "BO31yX-

crexiao"

Ypok-koH(bepeHus
"Mcnoab30BaHue
ITOJIHOTO
BHYTPEHHETO
OTpaKEHU:
CBETOBOJIBI,
OIITMKOBOJIOKOHHAS
CBs3b"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kiIShowAll=1#progr
am-9-klass

68

69

JInmu3el. Onrudeckas
CuJia TNUH3bI

ITocTpoenue
M300paKeHHi B
JIMH3aX

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass

70

JlaboparopHas
paborta
"Onpenenenune
(dhoxycHOTO
paccTosHus U
ONTUYECKOUN CUIIBI
cobuparomet TUH3b1"

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




71

VYpoxk-koHpepeHuus
"Onruueckue
JINH30BBIC TTPUOOPHI"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

72

73

I'ma3 kak ontuyeckas
cucrema. 3peHue

VYpoxk-koHpepeHuus
"leheKThI 3peHMS.
Kak coxpanutb
3peHue"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

74

75

Paznoxxenue 6emoro
CBETa B CIICKTP.
OmnpiTel HeroTOHA.
Cnoxxenue
CHEKTPaJIbHBIX
uBeToB. [lucnepcus
cBeTa

JlaGopatopHas
pabota "OnsIThl IO
pasioxeHuto 06e1oro
CBETa B CIIEKTP H
BOCTIPHSTHIO [[BETA
MIPEIMETOB TPH UX
HaOII0ICHUN Yepe3
1[BETOBBIE (DUIBTPHI"

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kiIShowAll=1#progr
am-9-klass

76

Ypok-nipakTUKyM
"BoJIHOBEIE CBOMCTBA
CBETa: AUCIIEpCHs,

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




uHTEephEpeHIH U

nudpaxus”

Omnsitel Pesepdopna https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
77 U IIJIaHeTapHas am-9-klass

MOJIENb aToMa

Tocrynars: Bopa. https://www.yaklass.ru/p/fizika?YklShowAll=1#progr
8 Mopens aroma bopa am-9-klass

Hcnyckanue n https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr

TIOTJIOIIEHUE CBETa am-9-klass
79 aToMoM. KBaHTHLI.

JIuneiiuaTeie

CIIEKTPBI

YPOoK-IpaKkTUKyM https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
80 "Habaronenue am-9-klass

CIIEKTPOB

UCITyCKaHUs"

Pa/IMOaKTHBHOCTD M https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
81 €€ BUJIbI am-9-klass

CtpoeHre aTOMHOTO https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
82 sapa. HyknoxHast am-9-klass

MOJIETb

PagnoaxkTuBHEBIE https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
83 TIpEBpaICHHS. am-9-klass

H3oTonsl

Pemenne 3anau no https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
84 TEME: am-9-klass

"PanyoaKTUBHEIE

npeBpaiieHus"




https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

85 Hepuox am-9-klass
noyypacnaaa S
Ypok-koH(bepeHIus https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
"PannoaKkTUBHEIE am-9-klass
86 W3JIYYCHHS B
MpUpoJie, MEAUIIMHE,
TeXHHUKE"
SnepHble peakuum. https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
87 3aKOHbI COXpPaHEHUS am-9-klass
3aps10BOTO U
MAacCCOBOT'O YUCEN
DHeprusi CBs3U https://www.yaklass.ru/p/fizika? Y kIShowAll=1#progr
aTOMHBIX sJEP. am-9-klass
88
CBs3b Macchl U
SHEPIUU
Pemtenue 3agad mmo https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
89 Teme "SnepHbie am-9-klass
peakuun"
Peaxnmu cunTesa n https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
90 JIeTICHUS SIAEP. am-9-klass
Hcrounuku sHepruu
Connua u 3B€37
VYpok-koHpepeHus https://www.yaklass.ru/p/fizika?YklIShowAll=1#progr
"SAnepHas am-9-klass
91 JHEpPreTHKA.
HenicTBust

PaaAOaKTUBHBIX




W3JIyYEHHI Ha )KUBbIC
OpraHu3Mbl"

92

93

94

95

IloaroroBka k
KOHTPOJILHOM padoTe
10 TEME
"DeKTpOMarHuTHOE
IoJIE.
DNeKTpOMarHUTHBIC
BOJIHEI. KBaHTOBEIE
SIBJICHHS"

KonTponbHas padota
0 TeEME
"DJIeKTPOMarHuTHOE
nouie.
DNeKTpOMarHuTHHIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS "

[ToBTOpEHUE,
obo01ieHue.
JlaGopaTopHsble
paboThI 1O Kypcy
"BzaumopericTeue

TEI

IToBTOpEHME,
obo01ieHue.
Pemenne pacueTHbIx
Y Ka4eCTBEHHBIX
3ajad 1o TeMe

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kiIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




"TerioBbIe

96

npouecch”
IloBTOpEnue, https://www.yaklass.ru/p/fizika?YkIShowAll=1#progr
06o01eHue. am-9-klass

Pemenne pacueTHbix
M KauyeCTBEHHBIX
3agad4 1mo teme "KIIJ]
TEIJIOBBIX
JIBuraresen”

97

98

99

100

[ToBTOpEHHUE,
oboOmieHue.
Pemenne pacueTHbIx
1 Ka4eCTBEHHBIX
3aga4 no teme "KIITJ]
JEKTPOYCTaHOBOK"

IToBTOpEHME,
obo01ieHue.
JlaGopatopHsble
paboThI 1O KypCy
"CBeToBbI€ siBJIEHUSA"

[ToBTOpEHME,
06o6mmenue. Pabota
C TEKCTaMH I10 TEMe
"3aKOHBI COXpPAHEHHUS
B MEXaHHKe"

[ToBTOpEHME,
0000mmenue. Pabora
C TEKCTAMU 110 TEME

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass




"Konebanusa u
BOJIHEI"

101

IToBTOpEHME,
0000menue. Pabora
C TEKCTaMH I10 TEME
"CBeTOBBIE sIBJICHUS'

1

https://www.yaklass.ru/p/fizika? YkIShowAll=1#progr

am-9-klass

102

IToBTOpEHME,
0006menue. Pabora
C TEKCTaMH I10 TeMe
"KBanToBas u
sanepHas Gpusnka"

https://www.vaklass.ru/p/fizika? Y kIShowAll=1#progr
am-9-klass

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

102

27




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3BIBAIOLIME JIaHHYIO (DU3MUYECKYI0 BEIMUYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalMil NpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIECIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYyecKkux IIaroB ¢ omopoil Ha 1 — 2
W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBHs, UCTIONB3YSl 3aKOHBI U
(dbopMyIibl, cBsi3bIBarolMEe (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHajM3a yCJIOBMS  3a/adyd  3alMChIBaThb  KpPaTKOE  YCIIOBHE,
MOJCTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MTOMOIIH
(u3MYeCKUX METOJO0B, B OMNHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
MHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ylnbTaT, HAXOIUTh OIIMOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAONIONCHHUIO (PU3MUECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB Tel:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHHUs MPHOOPOB C YyIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acCTBOBATh B IJIAHUPOBAHMM Y4€OHOTO HCCIIEIOBaHUS, COOMpATh
YCTAHOBKY M BBINIOJHATh M3MEPEHMS, CIEAysd NIPEMIOKEHHOMY
maaHy, (UKCUPOBATh pE3yibTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TPaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOANUTE KOCBCHHBLIC HW3MCPCHHA (1)I/ISI/ILIGCKI/IX BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTb IPHUHOMUIIBL JIGﬁCTBHSI HpI/I60pOB N TCEXHHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaATh MPUHIHUIIBL ,Z[CﬁCTBPIH HN3YUCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONHCAHUSA,




1.15

UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH H
Heo0XoauMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHPOPMALKIO O MPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOJAEHHUS HOPM 3KOJIOI'MYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBISATH 0TOOP MCTOUHUKOB MHPOpPMALUH B ceTH MIHTEpHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MHPOPMAIIHIO, KOTOpAs SBISETCS MPOTUBOPEYMBON WM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHONOIYJSIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4E€OHBIX HCCIEJOBAaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaUei

1.19

NP  BBINOJIHEHUU  y4EOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienath O00S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
MIOCTABJIEHHBIMU 3aJjayaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHMUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
0003HAUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JIPYTUMH BEJTMYUHAMH, CTPOUTH TpaUKH N3yUYEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3NYecKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a7auu B 2 — 3 EHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMyibl, CBs3bIBAaOLIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHajlM3a yCJIOBUS 3a/1a4M 3aIlMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTATOK JAHHBIX JUIS pEIeHHs 3a/Jadyd, BbIOMPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX METOOB, HCIIOJIB3yA ONHWCAHHUEC HCCICOOBAHMA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nyueckux  CBOWCTB  Tel:  (OpMynIHpOBaTH  MPOBEPSIEMBIE
NPEIINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  IPEIJIOKCHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTH B BUJE TaONIHUL U IpadUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUH U HEOOXOAUMBbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pH o CX€MaM 1 CXEMAaTUIHBIM PUCYHKaM, COCTABJISITbL CXCMBbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIOBHBIC 0003HaUCHUS

3JIEMEHTOB JIEKTPUYECKHUX LETEen

1.16

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.17

COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATh HMH(POPMAIUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi UHPOpMALIUK U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHE YCTHBIC
cooOmieHus, 0600mas uHPOpPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEOBATENBCKOM NEATEIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUHHBIN anmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

IIPY BBINOJIHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3HUECKUX
IIPOLIECCOB pacIpesesiATh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

1.2

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

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/ISI/I‘-IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb MPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpYyKaromeM MUpe, B TOM YUCIIC (pI/ISI/ILICCKI/IC SIBJICHUA B IIPHUPOAC,




14

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKU) PUZNUYECKUX SIBICHUN

OMMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nuecKkue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(opMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUHUHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ IMOMOIIBI0 2 — 3 U3y4YEHHBbIX CBOMCTBa

(bU3NYIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
¢u3nueckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3aJayu
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO pPCHINTL TIPpU TTOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OIMMMCAHUEC UCCIICA0OBAaHU A, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
(U3MYECKUX CBOICTB TeJl: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOIUMOCTH CEpUI0 NPSAMBIX H3MEPEHHUH,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
KCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TUTAHUPOBATH HCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YJbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yIbTaTaM UCCICA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBATh ~ HM3MEPEHHUs,  COOMpaTh  JKCICPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs], CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofarh MpaBuUila TEXHUKM O€30MacHOCTH Mpu padboTe ¢

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (IU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOLECCOB MPU PEIICHUN Y4eOHO-MTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXpPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYIIECTBIISITh MOUCK HH(OpMaUK (U3UYECKOTO COJEpKaHUs B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIUPYsT TTOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHWW M JTOTMOTHHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJINYHO MPEJCTABIATh PE3YIbTaThl IPOESKTHON HWITN
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3Y4YCHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUN CBEPCTHUKOB

IIPH BBINOJHEHUH YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIWTh 3a BBIIOJHEHUEM IUIAaHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIQJ] B JESATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIEI'O MHPA

11

®usuka — Hayka O Mnpupone. SBineHus NIPUPOIBI.
@usnyeckue SABICHMS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenMuuHbL. M3mepeHue (¢uznuecKux
BeninunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

14

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUS: HAOJIIOACHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIIBUIKEHUE THIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBACHEHUE

HaO0II0aEMOr0 SBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pa3smMepoB MaJIbIX TEIN.
N3smepenune TEMIIepaTypbl pu ITOMOIIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BemiecTBa: aToOMbl M MOJEKYNbI, HX
pasmepbl. OMBITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxenne wyactul BemectBa. CBs3b CKOPOCTU
JBWDKEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe

nBkeHue, Iuddysus

BzauMmogeiicTBHe yacTuIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC




AI‘peFaTHBIC COCTOsIHU BCHICCTBA: CTPOCHUC I'a30B,

Kuakocted U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

2.4 B3anmoCBA3b MeXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuueckue padbOTHI:
Onenka pauaMerpa aromMa METOJIOM psIoB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OnbITel MO HAOIIOJCHUIO TEIJIOBOTO PACIIUPEHUS

ra3oB.
OnBITH 110 O6H8.py>KeHI/IIO ﬂeﬁCTBHH CHJI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBM)KEHUE
> Ckopoctb. Cpenssisi CKOPOCTb IPU HEPABHOMEPHOM
' JNBYKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUMHU. B3anMopelicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3amepenue cuiibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuia Tspkectu. Cuna TsSKecTu
' Ha Jpyrux Iaserax. Bec Temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOpPOCTHM PaBHOMEPHOIO JBUKEHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak janee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpezneneHue IUIOTHOCTU
TBEépaoro  Tterna.  OmbIThl,  AEMOHCTPUPYIOLIHE
3aBHCUMOCTH PaCTsDKEHUS (eopManyn) Ipy>KUHbI OT
NPUIOKEHHOW cuibl. OINBITHL, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTB CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COMMpUuKaCarOmnXcCsa HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B )KMUBOM M HEKUBOU IIPUPOJIE,

JIEHCTBUE CUIIBI TPCHUA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hapnenne TBEpAOro Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC rasa. 3aBHCHUMOCTh JaBJICHUA TIa3a OT

0o0BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIIaMU, ) KXUJKOCTAMHU U

razamu. 3akoH Ilackamns. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
l'unpocratnueckuit  mapagokc.  CooOmaromuecs

COCYyIbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXAaHU3MBI

Atmocdepa 3emnu u  armochepHOe JaBIICHHUE.
[IpyuuymHbl  CylecTBOBaHHUS  BO3AYIIHOM  000JIOYKH
3eMiu. OneiT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ YypPOBHEM
MOpst

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist
M3MepeHust aTMOC(hepHOro JaBICHUS

JlelicTBue XUAKOCTH M ra3a Ha MNOTPYyKEHHOE B HUX
Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnasanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKMIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOIIECH CHUJIbI, JEHCTBYIOLIEH
Ha Telo, MOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Tela. OIbIThI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM U  OmOpeneneHue  eé

Irpy30I104bEMHOCTH

4.10

dusnueckue SIBJICHUA B npupoae: BIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PHIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexann4deckass MOIIHOCTh

53 [IpocTeie MexaHW3MBI: pblUar, OJIOK, HaKJIOHHAS

' I0cKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHukd. Koadduuuent

5.5 MOJE3HOr0  JeHCTBUA  MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanbHast SHEPTUM TeJA, MMOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

58 [Tonnas mMexaHwdeckass YHEprus. 3aKOH U3MECHEHHS U

COXPAaHCHUSA MEXaHHUYECKOM OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenue  paboOThl  CWJIBI  TPEHUS  PHU

PAaBHOMEPHOM  JIBIDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTu.  MccnenoBaHue — yCIOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOW  IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpPaHCHUMA MEXaHUYEeCKOH OHEPIun

dusndyeckue SIBJICHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHudeckue yCTpOMCTBA: pblYar, IOABUXKHBIM H
HEMOABMKHBIN OJIOKH, HAKJIOHHAS IJIOCKOCTb, IIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJIeKyll.  OmbITBL, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHHPHOKI/IHCTI/I“ICCKOI\/’I TEOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMauuBaHuE U KalmWJUIAPHBIC ABJICHUA

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TeIJIoNepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne ©W  OTBEpAEBaHUE  KPUCTAJUITMUYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apuratenend  KIIJ
6.15 TEIJIOBOTO JIBUTATENsl. TeroBbIe ABUTATENIN U 3alUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOLECCAX
[TpakTudeckue paboOThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHUJI
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITHI 110 BBIPALTMBAHUIO KPUCTAILIOB OBapEHHOU
COJIM UJTU caxapa.
6.17

OnpITHl 10 HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue aBieHus BO3AyXa B OaJUIOHE IITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIUHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HaGmoienne u3MeHeHusI BHYTPEHHEH SHEpPTUU Tela
B pe3yJbTaTe TEIIoNepe auyu U paboThl BHEITHUX CHUIL.

HccnenoBanue  siBJIGHHUS ~ TEIJIOOOMEHa  MpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenne KOJUYECTBA TEIJIOTHI, IOIYyYEHHOTO
BOJOH MpH TEIUIOOOMEHE C HArpeThiM METATUYECKUM
LUAJTUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: IMOBEPXHOCTHOE
HATsDKEHUE W KaNmWUISIPHBIE SIBIGHUS B TIPHUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyueHue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTpOMCTBA: KamWIIAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, KUAKOCTHBIN TEPMOMETD,
JAT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIICHUS
JIOMOB, TUTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHETO CrOPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJEKTpUUECKOE noJie. HanpsxénnocTs

7.3 anekTpudeckoro mnoisd. [lpuHnmnm — cynepnozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHX 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUYECKOT0 TOKa. ICTOUHHMKYN MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTAX U razax
- Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBiieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DJeKTpUUecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTtossHHBIE MarHuThl. B3auMoaericTBUE MOCTOSIHHBIX
7.14
MarHuTOB
MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
7.15
3Ha4YEHHUE IS )KM3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
' Toka. [[puMeHeHne PJIeKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTENb TOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaxX U Ha
TpaHCHopTe
218 Oneitel ®apanes.  SIBneHue  2IEKTPOMArHUTHOMN

nHaykuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEPIun

[TpakTryeckue paboTHI:

OnbITHI 10 HAOIIOACHUIO 3JIEKTPU3ALUH TET MHYKIIeH
U IIPU COTIPUKOCHOBEHHUH.

HccenenoBanue ACUMCTBUSA DIEKTPUYECKOrO IOJSA HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOH LIEMU
IIOCTOSIHHOT'O TOKA.

W3mepeHue U peryJimpoBaHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HANpsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa M
HaIpPsDKEHUS Ha pEe3UCTOpE.

OmnpbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOJHHUKA OT €ro
JUIMHBI, TUTOLA/IA TIONEPEYHOI0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBWiIa CIOXKEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka npaBuiia i CUIbI TOKA MPHU HapaelbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYHIETO Yepe3 pe3UucTop.
OmnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenne KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TpPH HMX OOBEAUHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OneITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHIJIbI




B3aI/IMOIIeI>’ICTBH51 KaTyliKu ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karywmke. l3ydeHue
JIEACTBHUSI MAarHUTHOIO TOJIA Ha IMPOBOJHUK C TOKOM.
Konctpynposanue u U3y4YEHUE paboTsl
3JIEKTPOABUTATEIS. N3mepenne KII
AJNIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
MHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, dIIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS TSI KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHUC

TexHuueckue yCTpOMCTBA: JIEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
81 Mexannueckoe JBHXKeHHE. MatepuanbHas TOUKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIMHENHOE IBUKEHUE
HepaBHOMepHOE  NpPSIMOIMHENHOE  JBUXKCHHUE.
8.4 Cpeansis ¥ MIHOBEHHass CKOpOCTb  Tela  IpH
HEPABHOMEPHOM JBUKEHUU




VYckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHE
8.6 CoOoanoe magerue. OnblThl [anmiies
PaBHOMepHOE nBHXKEHHE IO OKpYKHOCTH. [lepuoa u
8.7 yactotra oOpamienus. JIuHeilHas W yrJioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynEpNO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuma TpeHUs: cuja TPEHHS CKOJBXKCHHUS, CHJIA
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
- Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
515 JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue MartepuanbHOW TOYKH. AOCOJIIOTHO
8.16 )
TBEPJI0€ TEIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEHHON OChio
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc tena. 3menenne nvmnysbca. MMmnynbe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
892 Pabota cun T1skecTH, ympyroctd, TpeHus. CBs3b
' SHEPruM U paboThI
893 [ToreHnmanbHast DSHEPrusl Tela, TMOIHATOTO Hal
' MOBEPXHOCTBIO 3eMJIH
8.24 IToTeHnManbpHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckas sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON PHEPTUU




8.27

[TpakTuyeckue paboOTHI:

OmnpeneneHre CpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
OmnpeesieHre YCKOPEHUS Tejla PH PAaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM  JIBHDKGHHUH  0Oe3  HadaJbHOM
CKOpOCTH.

[IpoBepka THUMOTE3bI: €CIM IMPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 Ha4aJbHOH CKOPOCTH ITYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne  3aBHCHMOCTH CWJIBI  TpPEHUS
CKOJIKCHUST OT CHJII HOPMAaJbHOTO JaBIICHHSL.
Onpeneneane kod(pPUIMEHTa TPEHHS CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpYyxuHBL. OnpenencHue
pabOThI CHJIBI TPEHHUS TPU PABHOMEPHOM JBHIKCHUH
TeJa 10 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
pabOThl CHJIBI YIPYrOCTH IPH TMOABEME Tpy3a ¢
UCTIOJIB30BAHUEM  HETOABMIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoAc: MPUINBLI U OTJIUBEIL,
JABMKCHUC IIJIAHCT ConneyHoH CHUCTCMBbI, PCAKTUBHOC

JABWIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JATYUKHU

MMOJIOKCHHA, PACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBUKCHHE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY/Ia
MaremMatnyeckuii ¥ TNPYKHHHBIA  MasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JIBMOKCHUHT
03 3aryxaromue koneOaHus. BeiHyX)aeHHbIE KoeOaHUs.

Peszonanc




9.4

Mexannueckue BoJIHBEL. CBOWCTBA MEXaHUYECKHX
BoJiH. [IpomonbHble W TOnEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4eckue BOJIHbI B TBEPIOM TeJl€, CEUCMUYECKUE

BOJIHBI

9.5

3Byk. [')pomMKkoCTb U BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wudpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

OrmpezeneHre 4YacTOThl W IepHoja  KoyieOaHuit
MaTeMaTU4eCKOro MasTHHKA.

Ompenenenne 4acToThl W TepHoaa  KoJjeOaHWi
NPY)KUHHOTO MasTHUKA

HccrenoBanne 3aBUCHMOCTH IepHoJa  KOJeOaHHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JJIMHBI HHUTH.
HccnenoBanre 3aBUCHMOCTH IepHOJa  KOJeOaHHH
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH  Iepuoja  KoiiebaHuii  rpy3a,
MOJIBELICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyxuHbl.  V3MepeHne  yCKOpeHHs CBOOOIHOIO

naacHus

9.8

9.9

du3nueckue sBJICHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEUMCMHYECKUE BOJIHBI,
I[yHaMH, X0

TexHu4yeckne yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DIIEKTPOMArHUTHOE T0JIe. DIEKTPOMATHUTHBIE BOJTHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

[ITkana 3nEKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona cera. CKOPOCTh CBETA.
BonnoBsle cBOMCTBA cBETa

[TpakTudeckue paboOThI:

N3ydyeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

@dusnueckue SABICHHS B MNpPUPOJE: OHOJIOTHMYECKOE
10.5 JNIEWCTBHE  BHJAMMOTO,  YJIbTpauOJETOBOTO |
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBera. MIcTOUHMKHM cBeTa
11.2 [IpssMmonuHEITHOE pacpocTpaHEeHNEe CBETa
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)KeHHsI CBETa
114 [Ipenomnenne cBeTa. 3aKOH MPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 ['ma3 kak omnTHueckas cucTeMa. biIM30pykocTh U
' JATbHO30PKOCTh
Pasnoxxenue ©Oenmoro cBeta B coekTp. OMBITHI
11.8 Herotona.  CrnoxxeHue  CHEKTpPajJbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTudeckue paboOThI:
HccnenoBanne 3aBUCUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTIO JIy4ya OT yIJia MajeHusl.
H3yueHne XapakTepUCTUK M300paXeHUs TpeaMeTa
B IUIOCKOM 3€pKalie.
HccnenoBanue 3aBHCHMOCTH yIila TIPEIOMIICHUS
11.9 CBETOBOTO Jy4ya OT yrja MaJeHUs Ha TPAHUIE «BO3IYX —

CTEKJION.

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Omnpenenenne ¢dokycHOro paccTosIHUSA U
ONTUYECKOI CUITBI COOMpPAOIIEH JTMH3BI.

OnbITEI IO Pa3JI0XKCHUTIO Oenoro ceera B CIICKTD.




OnBITHI 110 BOCHIPUSATHUIO LIBETA MPEIMETOB MPU HUX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI

dusnyeckue SIBICHUS B Ipupoac: 3aTMCHHUA Conana u

11.10 JlyHbI, IBeTA TEN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 TexHu4yeckue  yCTpOMCTBa: OYKH,  TICPUCKOII,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHM S
191 Omnwitel Pesepdopna v mimaneTapHas MOJENb aroma.
' Moaens aroma bopa
s Ucnyckanne u morjoimieHne cBera aromMmoMm. KBaHTEHI.
' JIunelyaTeie CIIEKTPHI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus
oy Crtpoenue aromHOro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTonsl
195 PanuoaktuBHbie ipeBpaienus. [lepuon nomypacnana
' ATOMHBIX SIJIEP
s SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
' MAacCOBOT'0 YHCell
197 DHeprusi CBsI3M aTOMHBIX snep. CBsA3b Macchl U
12 ' SHEPTUH
128 Peakiuu cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas osHepretuka. JleWicTBHEe paaMOaKTHBHBIX
' W3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
12.10 W3ITy9CHHS.
UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO (hoHA
dusznueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
12.11 PaaOAKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,

pPaaArOaKTUBHOC H3JIIYYCHUC IMPUPOAHBIX MHHCPAJIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX W3JIyUCHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpoiicTBa: CIEKTPOCKOII,

WHJVBHIyaJIbHBIA JO3UMETD, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

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

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMHUPOBAHHOCTh 0A30BBIX TIPEJACTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [T0O3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3MUECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCHMCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHUM Kak
crocobe CyIIecTBOBAaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYIIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (U3UYECKOE SIBIICHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO armapara U CUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIb30BAHKUE UX JIJIS pelIeHHs YU4eOHBIX 3a7ady;
yMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHoBaMHM METOJOB HAY4YHOIO TO3HAHHUS C Y4ETOM
coOuroIeHHs TTpaBUiI 0€30MacHOro TpyAa: HaOmroeHue (pU3nuecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEJCHUE TPAMBIX M KOCBEHHBIX HW3MEpEHUl (HU3NUECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBHIBaTh IOTPEIIHOCTH, JIeJaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/lb aTOMHOI'O s/jpa) ¥ yMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBACHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI U (POPMYJbI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC€ YCJIIOBHEC 3ajaydu,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3HaYCHHS (PU3UIECKON BEIMYNHBI; YMEHHUE ONIPEICIIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHBI, HOJ'Iy‘IGHHOfI IIpU pCHICHUU 3a1a4n




YMeHHne XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBax (hM3UYECKUX SBJICHUH M HEOOXoAuMble (QU3nUecKue

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 IIOBEIEHHUS B OKPYKAIOLICH cpeje; NOHUMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(bU3MYECKOTO COIepXKaHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIy4eHHOW HWH(GOpMAallMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3HUYECKOTO COJIePIKAHMSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHMWYECKMUE ABJIEHWA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE U HepaBHOMEepHOE JBUkKeHUEe. CpeaHsist ckopocTs. Dopmyiia ams
1.2 BBIYKCIICHUS CpeJHEl ckopocTu: V = Sft
PaBHOMepHOE NpsAMONIMHEHHOE ABU)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O IPSIMOIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKIHMU CKOPOCTH, IMPOEKLUU
NepeMeIieHus, IyTH, KOOPJMHATHI TP PAaBHOMEPHOM MPSIMOJMHEHHOM
JIBY>KEHUU
3aBUCUMOCTh KOOPJMHATBHI TeJla OT BPEMEHH B CIy4yae PaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO JIBUKCHUSI:
2
S)= Vo, * 1+
2
@opMyInbl A MPOEKLUMHU TMEPEMELICHUs, MPOEKIHUNU CKOPOCTH U IMPOEKIUH
YCKOPEHHS TIPHU PABHOYCKOPEHHOM IPSMOJIMHEHHOM JIBH)KCHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, TPOEKLUUHU IEpPeMEelIEeHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
NPSIMOJINHEIHOM JIBUKEHUU
CBobonnoe nanenue. @opmysbl, ONMHUCHIBAaIONIIUE CBOOOIHOE MAJCHUE Tea 0
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIMH YCKOpPEHUS,




NpOCKIHUU CKOPOCTU W KOOPAWHATHI IpPHU CBOGOI[HOM nmaacHuM TCjiaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPY>KHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue HEHTPOCTPEMUTEIBHOTO

1.6 yckopenus. @opmyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. - L
"R
dopmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHUs:
V= 1
T
Macca. [InotHOCTS BemecTBa. @opmyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHIIBI, IEHCTBYIOIIEH
Ha TeJIo
B3anmopeiicteue ten. Tperuii 3akon HeroTona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyna Uit BBIYUCIEHUS MOLYJISI CUJIBI

TPEHUSA CKOJIBXKCHUA:




Hedbopmanuss Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou
nedopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
114 ®opmyna A BBIYMCIEHUS CUIIBI TSDKECTH BOIM3M moBepxHoctu 3emun: F =
mg.
JBuxenue miuaner Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiymnbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa 715l 3AMKHYTOU CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTnBHOE IBMKEHIE
Mexanunueckas padota. @opmyria JJisi BBIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
v=4
I
Kunerndeckas n moTeHImanbpHas sHeprus. Gopmyina 71t BEIYUCICHUS
118 KUHETUYECKOIN YHEpruu:




TeopeMa o kuHeTHUecKOU dHeprun. Popmyra 1 BHIYUCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E ?
1.19 .
3aKoH cOXpaHEeHHsI MeXaHN4ecKoi aHeprun. Popmyra s 3aKoHa
COXPaHCHUS MEXaHHYECKOHM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparteHne MeXaHUYECKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poraar. Moment cuisl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KII/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiienune TBEpIOTO TENA.
dopmyna a7 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOe JaBleHuUE.
I'unpocraTudeckoe AaBlieHNUE BHYTPH SKUIKOCTH.
dopmyna s BEIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna Isi ONpEAENCHUS BBITATKUBAIONIEH CHIIBI,
123 JeNCTBYIOIIEH Ha TeJI0, TOTPYKEHHOE B JKUIKOCTH WITH Ta3:

F_&m. =pgv




Ycaopue miapanus teia. [lnapanue CYZA0B 1 BO3AYXOILIaBaAHUC

1.24

Mexannueckue KoyieOaHus. AMIUIMTYJa, MEPUOJ W YacTOTa KOJeOAHWI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U INpYKUHHBIA MasTHUKM. [IpeBpaimieHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeiHyKneHHbie kosebanus. Pezonanc

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe M IIOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBIL:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MH(dpa3Byk u ynbTpa3Byk

1.29

1.30

IIpakmuyeckue pabomul

N3mepeHnne cpeaHel IIIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBL, KOA(GGUIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYrOCTH; CPpEeIHENH CKOPOCTH ABUKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH JIBM)KEHUHU IO HAKJIOHHOM IUIOCKOCTH; YacTOThI W
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
0J0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUITBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT po/ia MOBEPXHOCTH; CUJIb YIPYTOCTH, BO3SHUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopManuu Npy>KUHbI; YCKOPEHUs1 Opycka OT yriia HakJOHa HalpaBJIsSOLIeH;
nepuoja (4acToThbl) KoJieOaHUM HUTSIHOTO MasgiTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJie0aHUH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a U jKECTKOCTU MPY>KUHBI;
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOojeOaHUN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

Dusuueckue A6l1EHUL 8 npupoc)e.‘ NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE HKUBBIX OPraHU3MOB, PhlUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJIeHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHHS, AUHAMOMETp, MOJIIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucrannmnueckue u amopgHbIe TEIa

55 JIBrxkenune uyactul BemectBa. CBs3b CKOPOCTH JBMKEHHUS YacCTUIl C

' Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus

2.3 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS

2.4 TemnoBoe pacmmpeHue u cxaTue

2.5 TemoBoe paBHOBeCHE

26 Buytpennsas sueprus. PaGora u temsonepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN HEPTUH

2.7 Bunsl Teruionepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YEHUE
HarpeBanne wu oxyaxknenue ten. KommuecTBo  TEIIOTHL. Y aenbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAHEHHUs DHEPIMM B TEIUIOBBIX IMPOIECCaX. YPaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne m konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B MPOLECCE
210 UCIAapeHHus M KoHAeHcauuu. KuneHuwe KuAKocTH. YenbHas TemoTa

napooOpasoBanus: L = Q/m




2.11

Bnaxnocts BO31yxa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHE BHYTPEHHEM OJHEPIUM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMS

toruBa: q = Q/m

2.14

[pununs! paboTs! TermoBbix apuratenei. KI1/ teruioBoro apurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAIUTMYECKOIO UIMH]PA; KOJIMYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyLIEH HarpeTbli LWIMHJIP; KOJUYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWIMHIAPOM, IIOCJIE OIYCKaHUS €ro B BOJLYy KOMHATHOM
TEMIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3AYXa; YAEIbHOW TEIJIOTHI
IU1aBJIeHUusd JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTrypbl BOJABI  IIpU
Pa3IUYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

ropﬂqeﬁ BOJbI; IIpoLecca UCIIapCHUA

Qusuueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIISIpHbIE
SIBIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Npupoe, nnydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOCkl, TyMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, NPUMEPbl  HUCHOJIb30BAHUSA
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a AIEeKTPUYECKUX 3apsiioB

3.2
3.3

3.4

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJsI Ha

QJICKTPHUYICCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




ITocTosIHHBIN 251eKTpUUECKUi TOK. JeficTBuUS anekTpruyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JCITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Dpcrega. MarHuTHOe Moji€ OPSIMOTO NPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIUH
313 MarauTHOE T1I0JIE TOCTOSSHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBre MarHUTHOI'O NOJISL HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABnenue snexkTpoMaraiuTHon nHAYKuu. [Ipasumno Jlenua
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; PabOTHI DJIIEKTPUICCKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOJAHHKE

(pe3ucTophl, JIaMIO4YKa), OT HAMIPSHKEHUS Ha KOHI[aX TPOBOTHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JIEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJAMHEHUH IPOBOAHUKOB; NpaBUIa Uil CHIIbl 3JIEKTPUYECKOTO TOKA MpPHU

NapajuieIbHOM COEAMHEHNH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MArHUTHOTO TOJIS IS KHU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PeocTar,
CUETYMK  DJICKTPUUECKONM SHEPruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MIPEeIOXPAaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUTaTEeNb IOCTOSHHOTO TOKAa,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyuyeBas moaenb cBeta. [IpsmMonuHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jucnepcus cBeta

324 JIunza. Xox nyueit B nun3e. POKycHOE paccTOsiHUE JMH3bI. OnTrudeckas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mpuOopbI
Ipaxmuueckue pabomul

N3mepenue onTruueckoi cuiibl COOMparolie JIMH3bI; POKYCHOTO pacCTOSHUS
cobuparorieit JMH3bI (110 CBOMCTBY pPaBEHCTBA Pa3MEPOB MpeIMeTa U H300paXKeHUs,
KOTJla TpeIMET pPacIojio’)keH B JBOWHOM (DOKycCe), TIOKa3aTemsi MpeIOMIICHHUS

3.26 crekna.

UccnenoBanne cBoiicTBa H300pa)K€HHs, MOJYYEHHOTO C IOMOILBIO
cobuparoriet JMH3bl; U3MEHEHHUs (JOKYCHOTO PACCTOSHUS BYX CIIOKEHHBIX JINH3;
3aBHCHUMOCTH yTJIa TPEIIOMIICHHUSI CBETOBOTO JIyda OT yIjla TaJeHHs Ha TpaHUIle
«BO3/TyX — CTEKJIO»

3.97 Qusuueckue senenus 6 npupoode: 3armenus Comnua u JlyHbl, 1BeTa Tel,
' ONTHUYECKHUE SIBJIEHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, (HOTOAINIAPaT, ONTUICCKHE

CBETOBObI




4 KBAHTOBBGIE SIBJIEHUA
a1 PamnoaktuBHOCTE. ATNba-, Oera-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmana
42 OmnbiTel Pesepdopna mo paccesHuro anbda-yactunl. [lnanerapHas Mopeib
' aToma
4.3 CoctaB aromHOro sijpa. M30Tomsl
4.4 IIepuon nonypacnana aTOMHBIX SAEp
4.5 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM pPalMOAKTUBHBIA (HOH,
4.6 KOCMHYECKHE JIy4H, PaJdOAKTUBHOE H3JIyYCHHUE MPUPOJHBIX MHHEPAJIOB,
JICMCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEeIIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaIbHBIN JO3UMETP, Kamepa

Bunbcona, siiepHas s3HEpreTuka




Y4eOHO-MeTOAMYECKOE o0ecredyeHHe 00pa30BaTeJbHOIO Ipolecca 1o
Pusuke (5-9 kaacco)
Oobs3aTe/ibHBbIE yUeOHbIE MATEPHAJIBI VISl YUEeHUKA

Yyebunkun mo ¢usuke musa 7-9 kmaccoB (mums A. B. I[I€perimkuna,
n3narensctBo «IIpocBemenuey, 2026r..

Coopamk 3amau 1o ¢usuke a1 /-9 kmaccoB  (B. WM. Jlykammk,
E. B. UBanoBa) — nnst popmupoBaHUsS HABBIKOB PEIICHUS PACUETHBIX U
KaueCTBEHHBIX 3a/1a4.

CnpaBoyHble MaTepualibl: Ta0nuia (U3NYECKUX BEJIWYUH U €IMHMII
U3MEpPEHHUs, 3HAYEHHUS] KOHCTAHT, IJIOTHOCTH BEIECTB, TEIJIOEMKOCTH,
yJIeNbHBIE TETIOTHl — B BUJE BKJIAJBIIA, MPUIOKEHUS UITU OTJEIHLHOTO
pa3aTOYHOro JHCTA.

Kowmriekt mnpuHajuies)kHoCTel Mg JabopaTOpHBIX paboT (JIMHElKa,
U3MEPUTETbHBIN [IUIUHIP, TUHAMOMETP U T. 11.) .

MeTonnqecmle MaTepualabl AJdA YYUTEIIsA

Astopckaa nporpamma Kk YMK (cootBerctByer ®I'OC OOO u ®OII
O0OO) —c pacnpeneneHieM TeM, IUIAHUPYEMBIMH pe3yjibTaTaMu H
nepeyHeM J1abopaToOpHBIX padoT.

Metoauueckoe nocodue s yuutens kK YMK (o kiiaccam) — BKITIOUaeT
MOYpOYHOE  IUIAaHUPOBAaHUE,  PEKOMEHJAlMM MO0  MPOBEJICHUIO
JEMOHCTpalUi 1 Ja00paTOpHBIX pabOT, BApUAHThl CAMOCTOSITEIILHBIX U
KOHTPOJIBHBIX PaboT.

JupakTuyeckre MaTeprallbl: KAPTOUKH C pa3HOYPOBHEBBIMH 3aJaHUSIMU,
TECThl  JUIA  TEKyWIEro KOHTPOJSA, 3aJadyd  OJMMIIMAJHOIO U
IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

NHCcTpyKkIuu 1o TexHUKe 0€30IacHOCTH W OXpaHe TpyJa B KaOWHETe
(U3HKK — U1l OpraHu3aluu 1a00paTOPHBIX U MPAKTUYECKUX padoT.
Marepuansl ayia noarotoBku Kk I'MA: oTkpeiThlii OaHk 3amanuid OI'D mo
¢usuke, wmeroguyeckue  pexomenpammu  OUIIMA,  nemoBepcum,
cnenuduKanuu 1 KoaupukaTopsl (0COOEHHO BaXKHBI A1 9 Kilacca).

bank naboparopHbIXx paOOT ¢ KpUTEPUSIMHU OLICHUBAHUS U I1aOJIOHAMHU
OT4ETOB (TAOJMUIIBI JUIS PE3yJIbTAaTOB, BOIPOCHI [IJI BBIBOJIOB) — JJIS
CTaHAapTU3aIMU TpeOOBaHUMN K 0(OPMIICHHUIO.

Hudposbie 00pa3oBaTebHbIE pecypchl U pecypcebl ceTu UHTepHeT

YHuBepcaibHasi Oubauorexka uudpoBoro o06pPa3oBATEILHOIO
KOHTEHTA (ITOK) — Buneoypoku, WHTEPAKTUBHBIC 3aJ1aHUs,
BUPTYyaJIbHBIE JEMOHCTPAIIMHU TI0 BCEM TeMaM Kypca pu3uku 7—9 Ki1accos.
"CBEPOBPA3OBAHMUE" — vHTEepakTUBHBIE MOJYJIH, TPEHAKEPHI IO
pElIeHUIO 3a/1a4, aBTOMIPOBEPKA, AHAIUTHUKA JJIST YUUTEIIS.

Enunas ko/utekuusi uu@poBbIX 00pa3oBaTeJibHbBIX PeCypcoB
(EK IIOP) — anumaniuu, BUpTyajabHbIE Ja0OpaTOpPHBIE pabOThI, CXEMBI U



Monenu (DU3MUECKHUX TMPOIECCOB (IBMIKCHHE, TEIUIOBBIC SBJICHHUS,
AIIEKTPUIECTBO U JIp.).

Caiit ®UIIHA (fipi.ru) — nemoBepcuu, kKoauduKaTop U crenudukanms
OI'D o ¢u3uKe, OTKPHITHIN OaHK 3aJaHUI, METOAMYECKIE PEKOMEH JaIliH
JUTSI TIETaroToB.

BupryanbHble JadopaTopud W CHMYJATOPbI (HA  IIKOJBHBIX
miathopmax wim B coctaBe  I[OP) — mms  mopenupoBaHus
AKCIIEPUMEHTOB, KOTOPBIC CIIOKHO MIJIH HEOE30MaCHO BBIMTOTHATH B KJlacce
(HampuMep, OMBITHI C TOKOM, U3MEPEHUE MAJIBIX BEITUYHNH, UCCICIOBaHHE
KoJieOaHu).

O0pa3oBaTe/ibHbIE BUIEOKAHAIBI 1 HAYYHO-TIOMYJISIPHbIE MTPOEKTHI (B
ToM umciie poccuiickue YouTube-kananer, VK Bupeo, [I3en) — ms
BU3YQJIM3AIMH CIIOKHBIX SIBJICHUHA Y TIOBBIIIICHHSI MOTHBAITUH YYIAIIAXCSI.
Onsaiin-cepBHUCHI AJ1s BU3YaTH3AIUH TAHHBIX
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