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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEIACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUW K pe3ysbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MIPeToaBaHusl yueOHOro npeameTa « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS W OPraHU3ALMI0 HU3YUYCHUS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM OO0yUEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejjaracT IpUMEpHYIO MOCaeA0BaTEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYarommxcs.

[TporpaMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOUIM YYUTEIIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO KapTUHY MHpa, MPEIOCTaBIIIeT Haubojee siCHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOTydYeHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna U3 TiaBHBIX 3a7a4d (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3ydenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIaJICHHUE
CIIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0OBAHUS;



HHTCPIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs
OIlpeNiesieHbl B KOHIEMNIMU MpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenbHBIX oOpranuzanmusx Poccuiickorr ®Dexepanuu, peamu3yrOMUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydeHust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS O0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEICTABICHUM O HAYYHOM METO/I€ MO3HaHUA 1 (OPMUPOBAHKE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POl (U3MKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
po(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 10 (M3MKE Ha yPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNEe 3HAHWKM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINX pACUYETHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaImeln GU3NIecKoro CoAEpKaHUS,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(OPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON ESITEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HeJeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOCHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEePUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoabl. PUHYECKHUE SBICHU:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi CucTeMa eQuHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHblE HAyKHM H3Y4YaloT MPUPOY.
EcrecTBeHHOHAy4HBId METOJ TMO3HAHUSA: HAOJNIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C TOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue mpuOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl U3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue pacCTOSTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue TeMmeparypbl NpH MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccnenoBaHuss MO NMPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue — siBIeHUN,  OOBACHSIOIIUXCA  MOPUTSDKEHUEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuer mytu u
BPEMEHU JIBHUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaK NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BEIECTBA.
Cumita Kak XapakTepUCTHKa B3auMoAeHCTBHS Tesl. Cuia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUpOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPAMOIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cCuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M Tak Jajee).

2. OmpeneneHuie CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM ILIapuKa 0
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT TMIPUIIOKEHHOMN CHUITBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJ, }KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemmepaTrypbl. Ilepenaua paBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOunbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmochepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.
8. YcloBHe IUIaBaHUsI TEJI: TIJIABAHUE WM TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B JKUJIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
PaGora u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
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npaBuiio» mexanuku. Koaddurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHN3MEBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUUANIbHAS  DHEPTHS.
[IpeBpallieHre OTHOTO BHUIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.
3. Hamepenue KIIJl HaKIOHHOM IIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPIUH.
8 KVIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBepiieHne padoThl. Buabl Temionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oananca. IlnaBrneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOpPaHusl.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTATENIN U 3aIIUTa OKPYKAIOILIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KallWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHenue naBieHus Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJtaXxJieHue Ipyu COBEPIICHUHN paOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITH, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHELITHUX CHUJL.

UccnenoBanre siBIEHUS TEIMIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHON TEIUIOTHI TIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBUA CYIIECTBOBAHHUSI JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHHUE BelmiecTBa. 3akoH OMa
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COCTMHEHNE MPOBOIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DOneKkTpuyecKre 1enu U NOTPEeOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmMoaencTBrE NOCTOSHHBIX MATHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SIBieHUE dIEKTpOMAarHuTHON MHAYKIuU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa posa 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MAarHuTa.
. MonenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHYKIWH.

OneiTel @apases.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryjJupoBaHue HAIpPsKEHUS.

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

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOHMAAU TONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOr0 TOKA, UIYIEro 4epe3 pe3ucTop.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bETUHECHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIYKIIHH:
UCCJIEIOBAHNE W3MECHECHMI 3HAYEHUS W HANPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOIO JABWKEHHsS. PaBHOMEpHOE NPSMOJIUMHEUHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHelHOe ABmkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. llepron m yacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMO CynIepO3UIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmvnynbc tena. Mi3meHnenue mmmyiibca. UMmysibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHEeprus cxkaTol npyxkuHbl. Knnernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGmroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.
N3mepeHre cKopoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHXKCHUSI.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBU>KEHUS.
HaOnronenune ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

HabiroieHue paBeHCTBa CHII IIPYU B3aUMOJIEHCTBUY TEIL.

M3meHeHune Beca Tenna Mpu yCKOPEHHOM JABUKEHUU.

[lepenava nMitysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUr IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TEJIA MO IEUCTBUEM
IPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUILIEro paBHOMEPHOIO
JBUKEHMSI LIAPUKa WU TEJIEKKH.

OmnpeneneHue cpeAHEW CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKEHUS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MNpU PABHOYCKOPEHHOM JIBJKEHHH [0
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhPuiieHTa TPEHUST CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpU THOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXPaHEHHsI SHEPTHH.

MexaHuuyeckHne K0J1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnuecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHole — konebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JECHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHue dYacTOTbl M TepUoJia KoOJeOaHM MaTeMaTU4ecKoro
MasiTHUKA.

2. Ompepnenenuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUoJia KOJIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH IepHoja KoieOaHWil rpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padbomul u onsimel.
1. H3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO
TenedoHa.
CeeroBbIe SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsMonmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akOH MpeloMieHUs cBeTa. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarapaTa, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasi cucrema. bm3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Toyyenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxenp riiasza.

11. Pa3noxenue 6e50oro cBera B CIEKTP.
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12. [Tomyuyenue 6emoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHUS CBETOBOTO Jiyda OT YIJIa
najICHUsI.

2. M3ydeHne xapakTEpPHCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanme 3aBUCUMOCTH yTiia MPETOMIICHHUS] CBETOBOTO JIy4a OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa>keHHI C MTOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparomieit
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbBITHI TI0O BOCHPUSTHIO IBETA MPEAMETOB MPH WX HAOIIOACHUHN dYepes3
LBETOBbIE (DUIIBTPHI.



KBaHnToOBbIE AIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u noriomeHrne ceera aroMoM. KBaHThl. JInHEN4aTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykioHHas wmoxaens atomHoOro snpa. M3orombsl. PannoakTuBHbBIE
npeBpaienus. [lepron momypacmnanga aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaOnroneHue CIIONIHBIX U JMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOIIUN MOYJIh TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakKe JUIsl MOATOTOBKU K OCHOBHOMY
rOCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajigs 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4e€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKkTep IaHHOTO pa3/ielia peaausyercs 3a
CY€T TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3a1aHMs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3nYecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUIECKOTO HCIIOIB30BAHUS PA3TMIHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYJSA BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHre 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHusI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpPEca K HCCIEeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro ofpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUYECKUM U TEIJIOBBIM 00O0pYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSX;

- chopMuUpOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MPaBa Ha OLTHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOM W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHEHHWE (PU3WYECKUX 3HAHWKA JJIS PEIICHUs 3aaad B
obJlacTH OKpy’Kalollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIUMCSl YCJOBHMSIM COLMAJIBLHON W NMPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

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

e - NMOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMAHMS Ha OKpYXaroUlyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMElI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSIX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHUI M ITPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIB30BAaHUEM JICTyKTHBHBIX
WHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHoH pru3ndeckoi 3aaadu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HUH(}OpMaIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS MU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (UIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JaHHBIX C Y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 MX KOMOWHAIIUSIMH.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHUSA:

B XO7le OOCYXIEeHUs y4eOHOro Marepuayia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
01arokeIaTeILHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
nauanora, OOHapyXUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBHUIYaJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: pacHpeAeisTb PO, OOCYyXkIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBbHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSL petiieHust (GPU3NIECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
TpyIIo);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) Pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYeCKOro HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OO0CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHUH (U3NUYECKUX 3a/1a4 WU
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BEIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AuQQy3us, TEMI0BOE ABMKCHUE YaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBIICHUUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YeJ0BEeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33aJauy B y4eOHY1O,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, Ty Th,
CKOPOCTb, CPEIHssI CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TO0JIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHUUAJIbHASL JHEPTusi), MPU OMNUCAHUMU MPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI HCTIONB3YEMbIX BETMUHH, UX 0003HAYEHUS U €TUHULIBI
(Gu3MUEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJT (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIUCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISBJISITh IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4YE€HHOM (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INYaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ynbTaT, HAXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCKUX CBOMCTB TeN: (POPMYTUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJbI;

BBIIIOJIHATHh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JPYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBMXKYILIETOCs TeJIa OT BPEMEHU JBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMOJIHATh M3MEPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30IMaCHOCTH MPHU padoTe ¢ T1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONIECS COCY/bI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpOM Ha WX oOmucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHEGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 7151 obecriedueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOTIOICHHS] HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUsI PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
nH(pOpPMAITUIO, KOTOpas SIBISETCS TMPOTHBOPECYMBON WM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJIHCHUH YUEOHBIX 3aJaHUN HAYYIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaneTh mNpuUEMaMH KOHCIIEKTUPOBAHMUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
YyucIie myOJIuyHO AeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTax MPOCKTOB WU
y4eOHBIX WCCIIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYMINE B COOTBETCTBUU C TOCTABJICHHBIMU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TE€Na, HACHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHHEPIUs, TEIUIOBOM JBUTATElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JIEKTPUUECKOE I10JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpACBAaHUE), KHUIICHHE,
Terionepeaadya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPU3aLUs TeJNl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHuTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poOJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PUIUUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUIECTBO
TEIUIOTHI, yJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TeIoTa MapooOpa3oBaHUs, YJENbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM



MaIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3NMYECKUX BEJIIMYWH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma JiJIs yJacTKa IenH, 3aKOH
Jxoyns—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PUBMUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelat pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YsS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSl 3a/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JI1  pEIIeHHUs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ pernieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAWTL OMNBITHI 1O HAOMIOAEHUIO (U3WYECKUX SIBJICHUNW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TIPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpPU H3IYUYECHHH OT I[BETa W3JIy4arolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEpaTypbl KUIKOCTU U
miomaaun €€ TMOBEPXHOCTH, DOJEKTpU3allUs Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATENBHOTO M MAPAJUIEIBHOIO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cienysl MPEeaJo)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl NOJIYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPpa(UKOB, 1€TaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YHKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUU U HEOOXOIUMBbIE
bu3nuecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIEemne c
NOCJIEIOBATENBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYECHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUW B TOBCEIHEBHOMN



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOTO COAECPIKAHUs, CIIPAaBOYHbIE MAaTEPHAIIbL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl IPOSKTHOM
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUNM (PU3NYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBHINOJHEHUEM IUIaHa IEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEJIbHOCTD TPYIIIBI, BEICTPauBaTh KOMMYHHKAaTUBHOE B3aMMO/ICIICTBUE,
IPOSIBIISSE TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, aedopmanus
(ympyrasi, mjaacTHYecKasl), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IITKajIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3ny4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPAaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWKEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHUE M NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUN B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBHKEHUE MIAaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3IyUYeHHUE
NPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOAHUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CcBOOOJHOTO TMAajeHMs, BEC Tella, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KojieOaHUM, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMJICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEJIMYHMHY C JAPYTHUMH BEJIMYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPIO3ULMM CHJI, MPUHIUI OTHOCUTENIbHOCTH ['anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCHIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH,
(¢u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HAa CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMSI 3ajaul 3alliChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIOUINE WM W30BITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl ONMUCAHME HWCCIEOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NpOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOJIMHEMHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHUHM 0€3 HadyalbHOW CKOpPOCTH, TNEpHoAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yTIja MaJeHUs W yria MPeJoMJICHHUS OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (U3NUECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKAas
cuia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI M aHAJTM3UPOBATH MOyYEHHBIE PE3yIbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cO0JII01aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHeTapHas MOJAEb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOH HAa WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEpHUCKOI, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOoauMmble (pusnyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUUECKHX MTPOLIECCOB MPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparoLIel JINH3E;
OPUBOJUTH  TMpUMEpPbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HWCIMOJb30BaHUs (PU3MYECKMX 3HAHWW B TOBCETHEBHOM
KU3HH 711 obecriedueHusi 6€30MacHOCTH MpU oOpaIrieHruu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUsI 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISATh TOWUCK HMHPOpMAIMU  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMoCTOATEIbHO (HOPMYIHPYs TOMCKOBBIN 3alpoc, HaXOAUTh
NyTU ONpPEeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTo COAepKaHUs, CIIPABOYHbIE MAaTEPHUAIIbI, PECYPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHPOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpKaHUS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU O3TOM TPaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3ieioB U TeM DJIeKTpoHHbIE (I (PPOBBIE)
Kontpoabusbie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusnka - HayKa 0 MPUPoJIe 2 0 0 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOU3NYECKNE BETUUNHBI 2 0 1 https://m.edsoo.ru/UDCTCSRID
1.3 EcTecTBeHHOHAYyYHBIA METO/ TO3HAHUS 2 0 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 Crpoenue BelecTsa 1 0 0 https://m.edsoo.ru/2SJ151M41
BIDKCHHE W B3aMMO/ICHCTBHE YaCTH
2.2 A A B 2 0 1 https://m.eds00.r/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 0 0 https://m.edsoo.ru/ONOVIXY 1K
Hroro no pazneny 5
Paznen 3. /IBuskenne u B3auMo/ieiicTBue e
3.1 MexaHuueckoe OBMKEHUE 3 0 0 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 0 1 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 3 0 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHue KUJIKOCTH 0 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE 0 https://m.edsoo.ru/T7134SXNO
el e
4.4 A HCTBITI_ FRHAROCTI T Ta5a Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPY>KEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPTIUs
5.1 PabGora 1 MmomHOCTH 1 https://m.edsoo.ru/75LMREDY 1
5.2 IIpocThie MEXaHU3MBI 1 https://m.edsoo.ru/5S04NQXKX9
53 MexaHuueckasi JHEpIrust 4 1 https://m.edsoo.ru/G30454EMT
Wroro no pazneny 12
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOoBbIE)

Ne ni/m Kontpoabnbsie IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 0 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 5 https://m.edsoo.ru/FI42A5VZA
Uroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
C) .3
2.1 fleKTpirecie 3ap;im)l APADKCHHEIC 7 0 1 https://m.eds00.1u/R4QORCTQ4
TeJla U UX B3aUMOJICICTBUE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTtHsl€ SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHasi UHAYKIUs 4 0 0 https://m.edsoo.ru/7QODSEL15
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne ni/m Kontpoabnbsie  IlpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Pa3zgen 1. Mexannueckue siBJeHHUS
MexaHn4eCKO€e IBIKEHNE U CIIOCOOLI
1.1 A 10 0 1 https://m.edsoo.ru/CEOGHRGTL
€ro OnucaHus
1.2 BsaumoneiictBue Ten 20 https://m.edso0o0.ru/UCIRQAF4C
1.3 3aKOHbI COXpaHEHUs 10 0 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pasznen 2. MexaHnuyeckue KoJ1e0aHus U BOJIHBI
2.1 ‘ MexaHnueckue KojieOaHus 0 3 https://m.eds00.ru/S5VIGSAI3
2.2 ‘ MexaHnuyeckue BOJIHbL. 3BYK 8 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15

Pasznen 3. 3JIeKTp0MaFHI/ITHOQ IoJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

QHCKTpOMaFHHTHOG IIOJIC 1

3.1 6 0 2 https://m.edsoo.ru/DT98BEEYQ
ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U oNITHYECKHUE TPUOOPHI 0 https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 0 https://m.edsoo.ru/2Z5AHODTO
Hroro mo pazaeny 15




Pa3gen 5. KBanToBbI€ IBJICHUSA

Hcnyckanue 1 MOTJIONIEHUE CBETa
5.1 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/USWX2R6IB
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazaeny 17
Pa3pnen 6. [loBTOopuTe1bHO-00001Ia01IIHIT MOAY /1B
I1 000
6.1 OBTOPCHHE I OOODIICHHE CONCPHAHI 9 2 https://m.eds0o0.1u/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xinacc
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®u3rka — HayKa 0 IpUpo/IE.
SIBieHUs IPUPOABI.
Ou3nyecKue sIBICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/I116U53L6H

®uznyeckue BEJINYMHbI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienoBaHue
"U3mepenue Temneparypsl npu
TIOMOIIIN JKUIKOCTHOTO
TEPMOMETpA U JIaTYNKA
TeMneparypbl"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3y4YarOT
MIPUPOAY.
EcrecTBeHHOHAY4YHBIN METO
no3Hanusa. Onucanue
bu3HYECKUX SBICHUHN C
IIOMOILIBIO MOJIeIeH

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccnenoBanue
"IIpoBepka rumoTe3bl:

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




JATBHOCTH MOJIETA IIapUKa,
MyIIEHHOTO TOPU30HTAIILHO,
TeM OOJIbIIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I)KCHI/Ie qaCTull B€IICCTBA

https://m.edsoo.ru/FSPU40OLYR

https://m.edsoo.ru/HQ31SN1F3

10

11

12

13

VYpoxk-uccnenoanue « ONbITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacUIUpeHus Ta30B»

AFpeFaTHBIC COCTOAHUA
BC€IICCTBA

B3anmocBs3b MeKIY
CBOWCTBaMH BEIICCTB B Pa3HbIX
arperaTtHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIxX COCTOSIHUU BOJbI

MexaHndeckoe JBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

Cxopoctb. Equnuiibl ckopoctu

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

https://m.edsoo.ru/3W6CCIHB 1

https://m.edsoo.ru/29GPTJAKL

14

15

Pacuer myTu u Bpemenu
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzauMoeincTBue TEI Kak

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

MPUYHHA U3MEHEHUSI CKOPOCTH
JIBHKEHUS TEl

IImoTHOCTE BemiecTBa. Pacuer
Macchbl 1 00beMa TeJjia 1o ero
IIOTHOCTH

https://m.edsoo.ru/0S71X3DPS

17

JlaboparopHas pabota
«OnpenenenHue WIOTHOCTU
TBEPIIOTO TEIay

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3axay mo reme
"TTmotHOCTH BemecTna"

Cuna KaK XxapakTepuCTHKA
B3aumoaencTaus Ten. Cuia
ynpyrocti. 3akoH ['yka

JlaGopaTopHnas pabota
«H3yueHne 3aBHCUMOCTH
pactsbkeHus (nepopmanun)
HPY>KUHBI OT TPUIO0KEHHON
CHITBI»

SIBaenmne Tarorenus. Cuia
TAXKCCTH

https://m.eds00.ru/SODYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.eds0o0.ru/OCWIXFNOE

22

CBSI3b MEXKTy CHJIOW TSKECTH U
Maccoi Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

https://m.edsoo.ru/SPZHPV1Y]J

23

24

Cuna TsKeCTH Ha Ipyrux
maHeTtax. Pusndeckue
XapaKTePUCTHKH TIJTAHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1IZGKCKH




25

26

Bec Tena. HeBecoMocTh

CroxeHue aAByX Cul,
HaIlpaBJIECHHBIX 10 OJTHOM
npsmoii. PaBHonielicTByo1ast
CHII

https://m.edsoo.ru/UAO1SQ8RE

https://m.edsoo.ru/L6SNUZVZSE

27

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B ripupoe u
TEXHUKE

JlaGopaTtopHnas pabota
«M3y4yeHne 3aBUCIMOCTH CHIIBI
TPEHHSI CKOJIBLKCHUS OT CHJIBI
JABJICHUS U XapakTepa
COIPHKACAIOIIUXCS
MTOBEPXHOCTEI

Pemenue 3amau Ha
ompeieNeHne
PaBHOACHCTBYIOIIEN CHUIIBI

Pewenue 3anau o remam:
«Bec Tenay, «I'papuueckoe
n3o0paxkeHue cn», «CHITbD»,
«PaBHOAEHCTBYIOIIAST CHIDY

KonTpomnpHas padora mo
TeMaM: « MexaHn4eCKoe
JIBIDKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n3o0paxeHne
crny, « CUIIBD»

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

https://m.eds00.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

JaBnerune. CiocoOb1
YMEHBIIICHUS U YBEITUICHUS
JIaBJICHUS

JlaBiaeHnue raza. 3aBUCHUMOCTb
JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaua naBieHust TBEPABIMU
TeNaMH, )XKUIKOCTSIMH U
razamu. 3akoH Ilackans

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544YMX9WR

https://m.eds00.ru/CG5POSNWO

36

I[aBJIeHI/IG B XXUJKOCTH U rasec,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIbI
TAXKECTHU

https://m.edsoo.ru/K7T1219UC

37

38

Pemenue 3agad mo reme
«JlaBneHue B )KUIKOCTH U rase.
3akou ITackamsy

Coob1maromnmecs cocysl

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7HDBMDHR?2

39

40

41

42

I'mapasimueckuil npece

Manomertpsl. IlopiiaeBoi
SKUJKOCTHBIM HAcoC

AtMmocdepa 3emmnu. [Ipuannb
CYILIECTBOBAHUS BO3AYIIHON
000JI04KH 3eMITH.
3aBHUCHUMOCThH aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJT
YpOBHEM MOPST

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/67X2LF396

https://m.edsoo.ru/5G846G7I8

https://m.edsoo.ru/DRQ6ZPW 1M

https://m.edsoo.ru/PYRNEDISY




43

44

H3mepenune atMmochepHoro
nasienust. Oneit Toppuuerin

3aBUCUMOCThH aTMOC(HEPHOT0

JABJICHUSI OT BBICOTHI HaJl
YpOBHEM MOpS

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomerp-anepoun.
ATMmochepHoe TaBieHHe Ha
Pa3IUYHBIX BBICOTaX

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amag mo Teme
"ATtmocdepHoe naBneHue"

JlelicTBUE KUAKOCTH U Ta3a Ha
HOrPY’KEHHOE B HUX TEJO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«Onpenenenue
BBITAJIKUBAIOIICH CHITBI,
JIEUCTBYIOLLIEH Ha TEIO,
MOTPYKEHHOE B KHUJIKOCTH)
JlaGopatopHast paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHOU B KHUJIKOCTh
YaCcTH Tea»

IInaBanue Ten

https://m.edsoo.ru/YWVWLS5TA1

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue apeomeTpa
HJIM KOHCTPYUPOBAHUEC JIOAKHU

https://m.edsoo.ru/BGOVBS63P




52

53

U OIIpE/ICIIEHUE €€
rpy30M0bEMHOCTH"

Pemrenwne 3a7a4d mo Temam:
«ITnaBanue cynos.
BosnyxormiaBanuey,
«JlaBnenue TBEpABIX TEI,
JKUIKOCTEN U Ta30BY

Mexanuueckasi pabora

https://m.edsoo.ru/R7VHLAG60Q

https://m.edsoo.ru/1 YIR6J7L5

54

55

56

Momnocts. ExuHuner
MOIITHOCTH
Vpok-uccienopanue "Pacuér

MOIIHOCTH, Pa3BUBAEMOM MPH
HoIBEME 10 JiecTHHIE"

[Ipocthie MexaHU3MBbI. PhIyar.
PaBHOBecue cui Ha peryare

https://m.edsoo.ru/4UUXIHR 1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS?2

57

KonTponbHas padora no teme
«JlaBneHue TBEpABIX TEI,
KUAKOCTEN U Ta30B» /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHsliil ypok. Pabora ¢
TEKCTaMu 110 TeMe «/laBieHue
TBEPABIX TEJN, KUAKOCTEN U
ra3oB» / Bcepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9FS8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

https://m.edsoo.ru/KR7VOIXUT




60

pabora «lccnenoBanue
YCJIOBHI paBHOBECHS pblyara»

Penrenue 3amad mo reme

«YcnoBus PaBHOBECHUA
pbrdara»

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunment nonesnoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/] HakinoHHOM
IJIOCKOCTH

0.5

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

62

Pemenue 3agad mo reme
"Pabora, momrHOCTH, KIT/"

https://m.edsoo.ru/VF5SXBQLVS

63

64

65

66

Mexannyeckas SHEpIusl.
Kunernueckas n
MOTEHIMAIbHAS DHEPTUS

3aKOH COXpaHEHHUS
MEXaHUYECKOH IHepruu

YPpOK-3KCIIEPUMEHT IO TEME
"ODKCcnepUMEHTaIbHOE
onpeieJICHuE U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAHUH TEJIa TIO
HaKJIOHHOM MJIOCKOCTH"

KonTtponbHas pabora o Teme

«Pabora 1 MOIITHOCTE.
OHeprus»

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




PesepBHbIii ypok. PaGora ¢
67 TEKCTaMH 110 TEME
"MexaHn4eckoe JIBHKeHHuE"

PesepBHbIii ypok. PaGora ¢
68 TekctaMu 1o Teme "Pabora.
MouHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/MJJIPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHGKyanHO—KI/IHCTI/I‘ICCKOﬁ
TCOPHUHU U UX OIIBITHLIC
MMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 9acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOro, JKUAKOTO U

ra3000pa3HOro COCTOSTHUH
BEILIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBsICHEHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
razo00pa3HOro COCTOSTHUM
BEIISCTBA Ha OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TEOpUH

https://m.edsoo.ru/DJYTZQHS83

Kpucranmnnyeckne n
amop(¢HbIe Tena

CMmayuBaHue u
KanWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe pacmmpenue u
cKatue

https://m.eds00.ru/8G73PVM40

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

https://m.edsoo.ru/I3N30KS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpeHHss sHEprusi.
CnocoObl U3MEHEHUS
BHYTpPEHHEH 3Hepruu

Buas! Tennonepenaun

https://m.edsoo.ru/SXSV6F15B

https://m.edsoo.ru/BBVCI9MHG6

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHpepeHuus
"IIpakTueckoe
MCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEILI0TEL.
VY nenbpHas TEIUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TermrooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBanue sBICHUS
TemI000MeHa pu
CMEIIMBaHUM XOJIOAHOH U
ropsiueit BojbI"

PacuyeT xoauyecTBa TEIIOTHL,
HEOOXOIMMOI0 IS
HarpeBaHus Teja u
BBIJICJIIEMOTO UM TIPU
OXJIaXKJICHUU

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/PS2QUVQJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW




16

17

JlaGopaTtopHnas pabota
"Onpenenenue yaeabHOMU
TEIJIOEMKOCTH BemecTBa"

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIMYECKUX TEJl.
VY nenpHas TEIUIOTa IJIAaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHnast pabota
"Onpenenenue yaenbHOMU
TEIUIOTHI TIJIaBJICHUS JIbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTD
TEMIEPATypbl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

BnaxnocTs Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

Pemenue 3agad na

OIpEeEIIEHUE BIAXKHOCTU
BO3/yXa

https://m.edsoo.ru/LCOXVHGHD

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37WO0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneit. [lapoBas

https://m.edsoo.ru/6BKWSWYG6




25

TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus
KIIJI TenmoBoro aBurarers.

TemoBsle ABUTaTEIN U
3aIUTa OKPYIKAKOIICH CpeIbI

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHMsI U
[IpEBpALIECHUs SHEPTUHU B
TETJIOBBIX MPOIIECcax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. MI3mMeHenue
arperaTHbIX COCTOSTHHUI
BerecTna"

https://m.edso0o.ru/9AQ53CC7C

28

KonTtponpsHas pabora o Teme
"TennoBble SIBIICHUS.
M3meHeHne arperaTHbIxX
COCTOSTHHM BemiecTna"

https://m.edso00.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. J[Ba pona
IIEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
WHIYKUHEU U IIpU
COTMPUKOCHOBEHUN"
BzaumopericTBue 3apsoKEHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/9E§SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO TOJIA.

https://m.edsoo.ru/N79CZGZ1]




33

[TpunHuMI Cyneprno3UINH
ANEKTPUYECKHUX TOJEN
Hocurenu snextpuueckux
3apsiAoB. DJIEMEHTapHBII
3apsia. CtpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

IIpoBOIHUKY U TUATEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOTO 3apsijia

https://m.edsoo.ru/U8JR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKHUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKa

JlericTBUA 2IIEKTPUUYECKOTO
TOKa

Ypok-uccnenoBanue
"JleficTBHE NEKTPUYECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.edsoo.ru/SXWWOSWI5

https://m.edsoo.ru/ISIMP3J3M

https://m.eds0o0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DIIeKTPUUECKHUI TOK B
MeTalIax, )KHJIKOCTSIX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJIupoBaHUe CUIIbI TOKA"

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI




42

43

44

45

46

47

48

DJeKTpUYECKOoe HapsKeHHE.
Bonbt™merp. JTabopaTopHast
pabota "H3mepenue u
peryaupoBaHue HanpsHKeHUs "

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COITIPOTUBJICHHUE
BC€IICCTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTD
AIEKTPUUYECKOTO
COIMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIaIN
MOTIEPEYHOTO CCUCHUS U
Martepuaia"

3aBUCHUMOCTD CUJIBI TOKA OT
HanpsokeHus. 3akoH Oma aiis
yJacTKa enu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHS
pe3UCTOpa U HANPSHKCHUSI Ha
pesucrope"

IlocnenoBarenbHOE U
napajjieJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGoparopHas paboTa
"IIpoBepka nmpaBuiIa CI0KEHHUS
HaIpPsHKEHUN TIPU

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO0SPC4G

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

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5STHIN3RM

https://m.eds00.ru/HJ990Q3493

https://m.edsoo.ru/VOQ3VYPOTS




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"IIpoBepka npaBuiia 1J1s1 CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha
npuMeHeHue 3akona Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabora
"Onpexnenenne padOThI U
MOITHOCTH JJIEKTPHYECKOTO
ToKa"

https://m.edsoo.ru/VR92V8IHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IIIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

55

[TocTosiHHBIE MarHUTHI, UX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHue mosieil NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR




56

57

58

MaruutHoe nojie. MarautHoe
oJjIe 3eMJIU U €T0 3HAYCHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DneKTpuUecKue 3apsbl.
3apspKeHHbIE Tela U UX
B3aumoiercTBus. [locTosTHHBIN
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"DJIeKTpUUECKHUE 3apsbl.
3apspKeHHBIE Tea U UX
B3auMoiecTBusl. [locTosIHHBIN
AIIEKTpUYECKH TOK" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH T10 TEME
"TToCTOSIHHBIN MEKTPUUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
TI0JI€ YIEKTPUUECKOro TOKa
MarauTHoe 1noJje KaTyIIKy C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"N3yuenue nencTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




62

MarHMTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JICKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabora "KoncTpynupoBanue u
u3ydeHue paboTol
3JIeKTpoiBUTaTENs"

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

63

64

65

66

67

Onbiter @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MIOJTyYEHUS DIEKTPUUECKOH
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUu

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"JJIeKTpUUECKUE U MAarHUTHBIE
sBiieHus"

KonTpomnpHas pabota mo Teme
"JJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

PesepHblit ypok. Pabota c
TeKcTamu 1o Teme "TernnoBbie
ABJICHUS"

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edsoo0.ru/4B8GKYQ1X




PesepBHbIii ypok. PaGora ¢
68 TEKCTAMU II0 TEME
"MaruuTtHbie SBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KJIACC

Ne
n/n

Tema ypoka

MexaHnudeckoe JABHXKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOIr0 JIBUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPsIMOJIMHEWHOE
JIBUKEHUE

HepaBnomepHoe
IIPSIMOJIMHENHOE IBH)KEHUE.
CpenHsisi U MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh NpSIMOJIMHEHNHOTO
PaBHOYCKOPEHHOTO JTBM>KECHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OmnpeneneHne yCKOpeHus Tema
MIPH PaBHOYCKOPCHHOM
JBMKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1 KKINJFO8




10

CB0OOIHOE ITaJIEHUE TE.
OmnslTel ["annines

PaBHOMEpHOE ABMKEHUE TIO
okpy>xHocTH. [lepron u gactora
obOparmenus. JInneiHas u
YIJIOBasi CKOPOCTH

[lenTpOoCTpEMUTEIBHOE
YCKOpeHue

https://m.edsoo.ru/NMQA4GGEQ

https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo.ru/OSLEFGWEZY

11

12

13

IIepBb1it 3ak0H HproTOHA.
Bexkrop cuiibl

Bropoii 3akon HeroToHa.
PaBHozelicTByIOIIAs cuiia
Tpernii 3akoH HproToHA.
Cynepno3uuus cui

https://m.edsoo.ru/T4ADTURL3K

https://m.edsoo.ru/SA28NGVEV

https://m.edsoo.ru/XPFYG64RM

14

15

Pemenue 3aga4 Ha npuMeHEeHNE
3akoHOB HproTOHA

Cuna ynpyrocrtu. 3akoH ['yka

https://m.edsoo.ru/GEM2S4HK9

https://m.edsoo.ru/BHBXXRIJQ

16

Pemrenne 3amgad o reme «Cua
YIIPYTOCTHY

https://m.edsoo.ru/HML1AMNI12

17

18

JlaGopatopHnas pabora
«Omnpenenenne KECTKOCTH
TPy KUHBD»

Cuna tpenus

https://m.edsoo.ru/T4PAJAFV1

https://m.edsoo.ru/B4WPRASI7

19

20

Pemenne 3amay mo reme «Cria
TPCHUS»

JlaGopatopHnas pabora
"Onpenenenune kodhdumnreHTa
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/PJDH2DC9T

https://m.edsoo.ru/C56RD8K XS




21

22

23

24

Permrenue 3agad mo reme
"3akonsl Herorona. Cuia
ynpyroctu. Cuia Tpenus"”

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUSI.
YckopeHnue cBOOOAHOTO
naIeHus
Ypok-koHpepeHIus
"JIBUKE€HUE TET BOKPYT
IPaBUTALMOHHOTO IIEHTpa
(Conueunas cucrema).
lanaktuku"

Pemenue 3amau mo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO

TAroreHusa"

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo0.ru/VO2GV8YAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpy3ku

https://m.edso00.ru/563XRG6ED

26

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHus. MOMEHT CHIIBI.
entp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOJIFOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla C 3aKPEIJIEHHON OChIO
BpauieHuss. MOMEHT CHUIIBIL.
enTtp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS




28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsoKecTH"

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme
"MexaHnuecKoe IBUKEHUE.
BzaumopnerictBue ten"

KonTponbnas pabota no teme

"MexaHn4yeCcKoe IBUKEHUE.
BsaunmonetictBue Ten"

https://m.edsoo.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5J

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmmnynsc Tena. UMmynsce cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJEHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

33

34

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMmIyibca'
VYpoxk-koHpepeHuus
"PeakTHBHOE ABUKEHUE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/LOQO6EH&8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuiibl TSKECTH, CUITBI
YIPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlabopaTopHas pabota
«Onpenenenune padoThI CUIIBI
TPEHUS IIPU PAaBHOMEPHOM
JABMKCHUU TECJIa 110
TOPU30HTAEHON TTIOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8




37

38

CBs3b 3HEprUU U paboTBHI.
ITorenumanpHas sHEpPrust
Kunernyeckas sHeprus.

Teopema 0 KHHETHYECKOM
SHEPrUu

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopuas pabora
«M3yueHune 3aK0OHa COXpaHCHHS
SHEPTHUM

KosnebaTenpHoe ABHKECHUE U
€ro XapaKTePUCTHKH
3aryxaromue KoieOaHusl.

BoinyxaeHHbie KoneOaHusl.
Pezonanc

https://m.edsoo.ru/0TVK8KJXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M 12

43

44

45

46

MaremMaTnyeckuil u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD MepHOIa
KOJICOaHHI OT )KECTKOCTH
IIPY>XKUHEL X MACCHI IPy3a»

HpeBpameHHe OHEPTIHUHU Mpu
MEXaHMYECKHUX KOJIEOaHMSIX

JlabopaTopHas pabota
«OrmpeneneHue 4acTOThI U
nepuoja Konebanui
MPYKUHHOTO MasiTHUKa»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«IIpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacChI Tpy3a»

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

48

49

50

MexaHndecKkre BOJIHEI.

CBolCTBa MEXaHUYCCKUX BOJIH.

[IpononbHbIe U TONIEPEUHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHHYeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa)keHUE 3BYyKa

https://m.edsoo.ru/QHBQ3U5XV

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

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOnrogenune 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

53

54

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKHI PE30HAHC
VYpoxk-koHpepeHuus

"V pTpa3Byk U UHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM




55

56

57

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHUS.
Mexanuueckue KojaeOaHus u
BOJHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJH JIJIS
COTOBOM CBA3U"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONpPEAEIICHUE YaCTOThI U JNTUHBI
3JIEKTPOMATHUTHOUN BOJIHBI

DneKTpOMarHuTHas MPUPoa
cBera. CKOpOCTh CBETA.
BouiHOBBIE CBOMICTBA CBETA

HcTounuku cera.
[IpssMonuneiHOe
pacnpoCTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

https://m.edso0o0.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFEFX

https://m.edsoo.ru/NLIADWAXN




63

64

65

3aKOH OTpaXCHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTPaKECHHE
cBera. Vcrosib30BaHue MOTHOTO
BHYTPCHHET'O OTPAYKCHHS B
OINITUYECKUX CBETOBO/IAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W

66

Jlaboparopuas pabota
"UccienoBanue 3aBUCUMOCTH
yTja MpeJIoMJICHHUS CBETOBOTO
Jy4a OT yrJjia najeHus Ha
rpanuiie "Bo3ayx-crekio""

https://m.edso00.ru/R8OOIT10S

67

VYpok-koHpepeHus

"M croib30BaHKE ITOTHOIO
BHYTPEHHEIO OTPAKECHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0OL9F63ZRU

68

JIuusel. OnTnyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

70

[Toctpoenue n3obpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GpOKycHOTO
paccTOsIHUSA U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

https://m.edsoo.ru/MWU2YHLIN

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




71

72

Ypok-koH(bepeHIus
"Onruyeckue JTMH30BbIE
npudopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenrus "edexTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CreKTpaabHbIX
uBeToB. Jlucrnepcus cBera

Jlaboparopnas pabota "OnbIThI
10 Pa3JI0KEHHUIO O0EIoro CBeTa B
CIICKTp U BOCTIPUATHIO I[BETA
MIPEIMETOB MPHU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC

¢bunabTpel"

https://m.edsoo.ru/ZPREN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus 1 nudpaxuaus”
OmnsiThl Pesepdopna u
IJIaHEeTapHasi MOZEIb aTOMa

[Toctynater bopa. Moneins
atoma bopa

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFEFIV

https://m.edsoo.ru/OBJPHEOG?2

79

Hcnyckanue u noryioneHme
cBeta aroMmoM. KBaHTEI.
JInnenyaThle CIIEKTPHI

https://m.edsoo.ru/MO9LRTHPCO




Ypok-npakTUKym

80 "HaOmroieHue criekTpoB https://m.edsoo.ru/7TNCLNW296
UCITyCKaHUs"

81 PagnoakTUBHOCTE U €€ BUIILI https://m.edsoo.ru/22H32JWLM

82 CTpOCHHE ATOMHOTO 2. https://m.edsoo.ri/IRVFSKOFK
Hyxnonnas moneins

83 PaHOAKTHBHEIC IPEBPALLCHI. https://m.edsoo.ru/RA796TPSP
N3oTomnsl
Pewenue 3amau no reme:

84 "PanyoakTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [lepuon nmonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHpepeHIus

86 "PannoakTiBHBIE U3TyYEHUS B https://m.edso0.ru/X1J4002C4
MIpUPOJE, MEAULIMHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsAI0BOro U https://m.edsoo.ru/YOQ2XMKOO
MacCOBOI'0 YUCEN
DHeprus CBA3U aTOMHBIX SIJIEp.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU
Pemenue 3agau no reme

89 " " https://m.edsoo.ru/0D4KHLQA4T

S nepHbie peakuu

Peakuuu cunTesa u neneHus

90 snep. icTounuku sHepruun https://m.edsoo.ru/RMBFQBND7
Comnnua u 3B€37

91 Ypox-Koupepentus "Snepras https://m.edsoo.ru/QTNWFEFW90Q

sHepreTuka. JlencTeus
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93

94

paZlMOAKTUBHBIX U3Iy4E€HUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"DIeKTPOMAarHUTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJTHBI.
KBanToBble siBaeHus"

KonTponbnas pabota no teme
"DJIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumopeiictBue ten"

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

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

95

[ToBTOpenue, obo0IEHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 10 TEME
"TerutoBble npouecce!”

https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpEeHue, 06061IEHNE.
Pemenne pacueTHbIX U
Ka4eCTBECHHEIX 3324 110 TEME
"KIIJI TermIoBsIX aBurarencii”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10 TeMe
"KII[ smekTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

IToBTOpenue, o0o0IIeHNE.
JlabopaTopHblie pabOTHI 1O
Kypcy "CBeToBble sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX




99

100

101

[ToBTOpeHuEe, 0600IIEHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpeHME, 0600MIIEHNE.
PaboTta ¢ TekcTaMu 10 TEME
"Komebanus 1 BOIHBL"
[ToBTOpeHME, 0000IIEHNE.
PaboTta ¢ TekcTaMH 110 TEME
"CBeTOBBIC SIBJICHHUA"

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

102

[ToBTOpenue, obo0IEHNE.
Pabora ¢ Tekcramu o Teme
"KBaHnToBas u snepHas ¢puzuka

https://m.edsoo.ru/W7IE16NU8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBICHUS,
UCTONb3yd (U3NUYECKHe BETUYMHBI, NPU ONHMCAHUM TPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEIUYMH, HX
00O3HaYeHUsT M eIUWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(bopMyIbl, CBSI3bIBAIOLIME JAaHHYI (U3MUECKYI0 BEJIUYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

L.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTHYCCKOC

BBIPa)KECHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie U B KOHTEKCTE CHUTyaluil MpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH TNPUYMHHO-CIIECACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHue M3 | — 2 JIOrMYyeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
¢dbopMyIbl, cBsi3bIBatOlME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3a/Jadd  3alMuChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3UYECKUE BEIMYMHBI B (OPMYJBl U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUYECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(Gu3n4YecKkUux METOJO0B, B OIMCAaHMM UCCIECIOBaHMUS BBIIENIATH
IIpOBEpSIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pas3iauyarh U
UHTEPIPETUPOBATh MOJTYy4YEHHBI pe3ylbTaT, HaXOAUTb OMIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPAMBIE U3MEPEHUSA C UCIIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJb30BAHUEM IPSMBIX H3MEPEHHH,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO WCCIEIOBAaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh pE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI U TPauKOB,

ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM MCCICAOBAHHUA

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYySA
HPCHHOX(CHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

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

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh MPHUHIHUIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMMCAHUSA,




1.15

UCTOJNB3ysd 3HAaHUS O CBOWCTBaX (DM3WYECKHX SBICHUH W
Heo0XouMble (GU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTpPOMCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHHUS PA3IMYHBIX HMCTOYHHKOB
BBIJICTATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WIIN

MOXET OBITh HEZOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
puéMaMu KOHCIIEKTUPOBAHUA TEKCTa, npeoOpa3oBaHus

nH(OPMALIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaAIUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIIMYHO J1efaTh KpaTKue COOOIIECHUS O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUH, TPU STOM
IPAaMOTHO HCIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN anmmapar Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaluei

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEN0BAaHUM
pacripenienath O0S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM ILJIaHa
NeWcTBUHM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (blequcxoe SIBJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI W EOUHMUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH Tpa(UKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noru4eckux miaroB ¢ NOMoILIb0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIe 3aa4 B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 33Ja4M 3alMCHIBATH KPATKOE YCIOBHE, BBISBIATH
HE/OCTATOK JAaHHBIX JUIS pelIeHHs 3a/Ja4yd, BbIOMPATh 3aKOHBI U
(dhopMyIbl, HeOOXOIUMBIE AJisl €€ pelleHus, MPOBOAUTH PacU€Thl U
CpaBHUBATh IOJYYEHHOE 3HAueHUEe (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMH

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MMOMOIIU

(bHSI/ILIeCKI/IX MCTOOB, HCIIOJIB3Yysd OIMCAaHUEC HCCICOOBAHMAI,




1.9

BBLACIATH HNPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIbBHOCTDH

nopsAAKa IPOBEACHHUA UCCIICAOBAaHUA, ACJIaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEIOJIOKEeHUs, COOMpaTh YCTAHOBKY W3  IPEIJIOKCHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ ydu€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJIYYEHHONW 3aBUCUMOCTH B BUJE TaONIHUL U IpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeays IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBAaxX (PU3MYECKUX SBJICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHUS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH IpHU

oOpameHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,




1.17

COXpPaHCHUA 3J0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIMOJHEHUHM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEPKaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaAeTh NpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, Mpeodpa3zoBaHus HH(DOPMALIUY U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOMN MIIM UCCIIEOBATENBCKOM NEATEIbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh M3Yy4YECHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ q)HSI/IIIeCKI/IX
IpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpyniie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTarta

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘—IeCKOG SIBJICHUE

1.3

pacrio3HaBaTb IIPOABICHUC H3YUYCHHBIX (1)I/ISI/I'-IGCKHX SIBJICHUN B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SABICHUS B IPUPOJE,




1.4

1.5

MIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (GPUZNYECKUX SBJICHUN

ONMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3MuUeckue sBICHUS,
UCTONB3Yd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEeMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyIbl, CBSI3BIBAIOUIME JAaHHYIO (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa M 3allMCbIBATh €ro MarcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX HIaroB ¢ MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA

(bU3NYECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacuéTHbIE 3a7aydl (OMHMparoIMecs Ha cucrtemMy u3 2 — 3
YpPaBHEHMI), HCHOJb3ys 3aKOHbI M (QOPMYJIbl, CBSA3BIBAIOIINE
¢u3nyeckue BENUYMHBL: Ha OCHOBE aHaln3a YCIOBHS 3aJauu
3alMCchiBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTAIONIME WIIU
M30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbl, HEOOXOAMMBIE
JUISL pEIIeHUs, TPOBOAUTh Pacu€Thl U OLIEHMBATh PEAIMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYHHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO pPCHINTH IIpU ITOMOIIU
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCITOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPSAAKaA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PUINYESCKUX SIBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ| OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHI0 NPAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
KCIIO0Ib30BAHUEM MPSIMBIX U3MEPEHUI: TUIAHUPOBATH UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICAOBaHNA

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WU3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBbHYIO
YCTAaHOBKY M BBIIOJHATh M3MEPEHUs, CIEeAys IPeUI0KEHHON
WHCTPYKLWHY, BBIYHMCIATH 3HAYCHUE BEJIMYMHBI M AHAJIU3UPOBATH
IIOJIyYEHHBIE pEe3yJbTaTbl C Y4YETOM 3aJaHHOW IOIPEIIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOIETICH:
MaTepualbHas TOYKa, aOCOMIOTHO TBEPAOE TEN0, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKAs JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O AApa

XapaKkTepu30BaTh MPUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTEIbHBIX  NPUOOPOB |
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-MPaKTHYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl TOCTPOCHUS N300paskeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3J0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3UYECKOTO COJEpKaHUSA B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJYYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTIOJTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH YYEeOHBIX 3aJaHUN Hay4yHO-
MOMYJIAPHYIO JINTEPaTypy (PU3HUECKOro COJEpiKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcbl cetd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHCTEMBI B APYTyrO

co3/laBaTb COOCTBEHHBIE NHMCbMEHHbIE M YCTHbIE COOOLICHHS Ha
OCHOBE WH(pOpPMAMK M3 HECKOJBKHX HCTOYHHKOB (DU3MYECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh Pe3yIbTaThl MPOSKTHOM Min
HCCIEAOBATEIBCKOM  NEATEIBHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIb30BAaTh W3YYEHHBIM IOHATUHHBIA ammapar H3y4aeMoro
paszena (U3MKU U CONPOBOXKIATh BBICTYIUIEHME MpE3EHTaluel ¢
y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPY BBINOJHEHUN YY€OHBIX IPOEKTOB U UCCIIEIOBAaHUN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBUE, IPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

®uszuka — Hayka O mpupoxae. SBieHus NOPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEIIOBBIE,

QJICKTPUYCCKUEC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BenuuMHBL 3mepenue  Quzmueckux
BenmuunH. ®usnyeckue mnpubopsl. Ilorpemuocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIIBM)KEHUE THIIOTES,
9KCIIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasMepoB MajbIX TEJ.
N3smepenune TEMIIEpaTypbl npu MIOMOIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

2.2

2.3

CrpoeHne BemiecTBa: aToMbl M MOJIEKYJBI, HX
pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BElIECTBA

JlBmkeHne dyactul BemiectBa. CBS3b  CKOPOCTH
JIBI)KEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumojeiicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AI‘peFaTHLIe COCTOsIHU BCHICCTBA: CTPOCHUC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

24 B3anMoOCBsI3p MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HUX AaTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OneIThl IO HAOMIOACHUIO TEIMJIOBOTO PACIIUPEHUS

ra3oB.
OnEBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb NP HEPABHOMEPHOM
' JBUKEHUM. Pacdy€r myTH 1 BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUUHU. B3anMonelictBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuisl c
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus u cuia Tsokectu. Cuiia TSXKeCTH
' Ha Jpyrux IaHerax. Bec temna. HesecomocTs
28 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CroxxeHue CWiI, HalPaBJIICHHBIX MO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTO
aBTOMOOWJIT W Tak pjanee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulockocTH. OrmpezneneHue IUIOTHOCTH
TBEpaoro  texna.  OmbIThl,  AEMOHCTPUPYIOLIUE
3aBHCUMOCTh PACTsDKEHUS (eopManun) Npy>KUHbI OT
NPUIOKEHHON cuibl. ONBITHL, JIEMOHCTPUPYIOLIME
3aBUCHMOCTb CHJIbI TPEHMSI CKOJIBbKEHUS OT BEca TeJla U

XapakTepa COIpHUKaACaroIInXCs HOBerHOCTef/'I

dusnuecKue BICHUS B IIPUPOJIE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KHUBOM U HEKUBOU ITPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpmoro tena. CriocoObl yMEHbBIIEHUS WU
yBEJIUYEHUS J1aBICHUS
JaBneHne ra3a. 3aBHCHUMOCTb JaBJIEHHMS rasa oOT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) XUJKOCTAMHU U

razamu. 3akoH Ilackams. [ITHeBMaTHYeCKHE MAIITMHEI

3aBUCHUMOCTh JaBII€HUSI KHUAKOCTH OT TJIyOHHBI.
IM'uapocraTuyeckuii napajiokc. CooOmraromuecs

COCYIbI. FI/I,Z[paBJ'II/ILIeCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHOe JaBICHUE.
[IpyumHBl  CymIecTBOBaHHUS BO3AYLIHOM  00OJOUYKH
3eMiu. OmnpiT Toppuyenu. 3aBUCHUMOCTh
aTMOC(EpHOTO JAaBJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armocdepnoro nasnenus. [Ipubopsr st
M3MepeHust aTMOC(HEepHOro JaBICHUS

JlelicTBuEe JXKMIKOCTM M ra3a Ha MOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bozayxonnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO B JKUJIKOCTU, OT MacChl Tela. OIMBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIbI, IEHCTBYIOILEH Ha TEJIO B JKUJKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTrpa WM
KOHCTPYMPOBAaHHME JIOJAKM U  OmpeneneHue e

rpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHU A B npupoac: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOH OpraHusMm,

MJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIITHOCTh

53 [IpocTele MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs

' I10cKOCTh. [IpaBuiio paBHOBecus prluara

5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

5.5 MOJIE3HOTO  JEHCTBUA  MexaHu3MmoB.  [IpocTeie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sneprus

53 [Tonnas mexanwdeckas SHEPrus. 3aKOH U3MECHEHHS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBaHue — yciaOBHM — paBHOBECHS
peruara. Msmepenne KIIJ[ HaKIOHHOM  IUIOCKOCTH.

I/IsyquHe 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHCPIrun

dusndyeckue SIBJICHHUSA B npupoaec: pb4aru B TECIEC

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTa

TexHuueckue yCTpPOMCTBA: pblyar, MOJABUKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COlePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJsieKyd. OmbITEl, TOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUUn

Mogenu TBEpPAOro, IKUAKOTO M Trazoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramnmmuyeckue u amopQHble

TCJI1a

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe paclIMpeHne U CKaTHE

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUIL




6.7

6.8

6.9

BuyTpeHHss DHEPIHUsL. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnr TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIUS, U3TyUYCHHUE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajgaHca

6.11

IInaBneune n OTBCPACBAHUC KPUCTATNIMNYCCKUX

BEIIECTB. Y AeJabHas TEII0Ta ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTts BO3yXa

6.14

6.15

DHeprus TOTUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TermioBbix aBurateneid  KITJ
TEIJIOBOTO JABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa

OKPYXaroIIe Cpeabl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHusi HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTryeckue paboOTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOMN
COJIM WJIM caxapa.

OnpITl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Onpenenenue 1aBjiIeHUs BO3IyXa B OaJUIOHE MITPULIA.

OnBITHI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTD J1aBICHUS

BO3JIyXa OT €ro 00béMa U HarpeBaHUs UITN OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHENHON 3aBUCUMOCTH JIJIMHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

Hab6nronenue n3MeHeHus: BHyTpEHHEH YHEPruu Tela
B pe3yJIbTaTe TEIJIONepeayu U paboThl BHEITHUX CHUIL.

HccnenoBanue  sIBJIGHUS ~ TEIJIOOOMEHa  IMpHU
CMELIMBAHUH XOJIOJHOM U rOpsiuei BOJBI.

OnpeneneHue KoJIMYECTBA TEIUIOTHI, IOJYyYEHHOIO
BOJIOH MpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IJIABJICHHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaNWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTaJLIBI B IPUPOJIe, M3nyueHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHUueckue yCTpPOMCTBAa: KalWUISAPbI, MpPUMEPHI
MCIIOJIb30BAaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPEHHETO Cr'OPpaHU.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aHMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DneKTpuuecKoe moJie. HarnpsxénHnocTs

7.3 anekTpudeckoro mnonsd. [lpuHnmnm — cynepriozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKTpUUecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' ANEKTPUYECKOTO TOKA. MICTOUHUMKHN OCTOSIHHOIO TOKa
[HenictBus 3JIEKTPUYECKOIO TOKa (Teniosoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
. Onekrpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBJICHHUE BEILIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
[locnenoBarenpHOE W MapajlIeIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DneKTpUYecKne Henu U MOTPEOUTENTH SJIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTrosiHHBIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarnutHoe mojie 3eMiI U €ro
' 3HAUYEHHUE IS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AJIEKTPUYECKOTO
' ToKa. [ [puMeHeHune »1eKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
17 DJIeKTPOABUTATEb MOCTOSIHHOTO TOKa. Mcrionbs3oBanue
. AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Onbitet - ®apages.  SIBieHwe  3IEKTPOMArHUTHOM

uHaykuuu. Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHEpPIun

[TpakTrueckue paboTHI:

OnBITHI O HAOJIOICHUTO JICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU CONPUKOCHOBEHUH.

UccrenoBanue [EWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECKOW IETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb
ANIEKTPUYECKOTO COIMPOTHBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TTOIAN MTOTIEPEYHOr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUH TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuIIa AJsl CUJIBI TOKA MPU MapaeIbHOM
COoeMHEeHUU pe3uctopoB. OmpeneneHue padbOThI
ANEKTPUYECKOTO TOKA, HUIYIIETO Yepe3 Pe3UcCTop.
OrmpenernieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICISAEMOMN Ha pe3ucrope. HccaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 JTaMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatens.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. VI3yueHue MarHUTHOTO OIS
MOCTOSSHHBIX MAarHUTOB TIPU UX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OIBITHI,

ACMOHCTPUPYIOIIIHC 3aBUCHUMOCTbB CHJIbI




B321HMOI[CI>1CTBI/I§I KaTyluKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywmke. lM3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM.
Konctpyunposanue 54 U3y4YeHUe paboTsl
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMAarHUTHON
MHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUTsl )KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHUC

TexHuueckue ycTpONCTBA: JIEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 2JIEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kog snemenTta [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
paszaena
MEXAHWYECKUE ABJIEHUA
g1 Mexanuyeckoe JABWXKeHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCUTENBLHOCTh MEXaHHMYECKOTO JIBMIKEHHS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOE  NpSIMOJIMHEMHOE  JIBHXKEHHE.
8.4 Cpeansis ¥ MIHOBEHHass CKOpOCTb  Tela  IpH
HEPaBHOMEPHOM JIBH>KEHHH




VYcekopeHue.  PaBHOYCKOpEHHOE — NPAMOJIMHEHHOE

8.5
JIBUOKEHUE
8.6 CBo0OoaHoe magenne. OneiTel [ anunes
PaBHOMepHOE ABMKEHHE 0 OKpYX)HOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa

8.11 IIpuHIUI Cynepno3unuu CUiI

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS, CHJia
' TPEHUs TIOKOs, IPyTHe BUIbI TPEHUS

%14 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

%15 IBwxenne 1uiaHer Bokpyr Conmnua.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku

816 PaBHOBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynec Tena. U3menenne umnyibca. IMiynnbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE JABM>KEHNE

8.21 Mexanunueckast paboTa U MOIIHOCTb

829 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
' SHEpPruu U paboTh

823 [loreHunanbHas »SHEprusi Teja, MOJHATOTO HaL
' MIOBEPXHOCTBIO 3eMIIN

8.24 IToTeHumanbHas YHEPrUs CKATOU NPYKUHBI

Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON DHEPIUH




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUsI Opycka
WIN JIBIDKEHUS IIapUKa 1O HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOpeHus Tella Ipyu paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BpEMEHHU IpHU
PaBHOYCKOPEHHOM  JBW)KCHHH  0O€3  HadallbHOU
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHON CKOPOCTH IYTH OTHOCSITCS
KaK psa HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHUCHMOCTH CHJTBI TPCHHUS
CKOJIbKEHUST OT CHJIBI HOPMAJIBHOTO JIaBIICHUS.
Onpeneneane K03(pPUIMEHTa TPEHHS CKOJIBKEHUS.
Onpenenenne xEcTKkocTU NpyxuHBL. OmnpeneneHue
paboTBI CHJIBI TPCHHSI TIPU PABHOMEPHOM JIBIKCHUU
TeNa 1o TOPU30HTAIBHON oBepxXHOCTU. OnpeeneHue
paboOTBI CHIIBI YNPYrOCTH TPH TOABEME Tpy3a C
WCIIOJIb30BAHUEM HEMOABM)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

du3nuecKkue SIBICHUS B IprUpoac: MPUIIUBEI U OTJIMBBEI,
JABMKCHUC IIJIAHCT ConnHeyHoH CHUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JAaTYUKHU

MOJIOKCHUA, pACCTOAHHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JBYOKCHHE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHoj, YacToTa,
aMILIUTy1a
MaremMaTnyeckuii ¥ TNPYKUHHBIA  MasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JBUKEHUHT
93 3aryxaromue KoneOaHus. BoiHykaeHHbIe KoneOaHus.

Pe3zonanc




94

Mexanudeckue BOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpononbHbIE W mONEepeyYHble BOJIHBL [[ouHa
BOJIHBI u CKOpPOCTH e€  pacrpoCTpaHEHHs.
MexaHn4ecKue BOJHbBI B TBEPIOM TeJle, CECMUYECKUE

BOJIHBI

9.5

3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WNudpa3Byk u yabTpa3ByK

9.7

[TpakTuyeckue pabOTHI:

OmpezerneHne 4acTOThl W I[EPUOAA  KOJIeOaHH
MaTeMaTU4eCKOro MasTHHUKA.

Omnpenenenne 4YacToThl M HepHoaa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepUoja KoyeOaHH
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIepHoJa  KOJeOaHHH
NPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH  Tepuoja  KonebaHuil  rpysa,
HOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
NpyKUHBL.  V3MepeHne yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

Pu3nYeCKUe ABIECHUS B IPUPOJIE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEMCMUYECKUE BOJIHBI,

OyHaMH, 5X0

Texunueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIEKTPOMArHUTHOE MOJIE. DIIEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITkana 31EKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupoja ceera. CKOpOCTh CBETA.
BonnoBele cBOMCTBa cBETa

[TpakTHdeckue paboThI:

N3ydyeHue CBOWCTB HJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

dusnueckue SABICHHUS B NpPUPOJE: OUOJOTMYECKOE
10.5 JNEWCTBUE  BHJAMMOIO,  yJIbTpaHOJIETOBOTO  H
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 Texnuueckue YCTpOWCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBGIE SBJIEHUA
11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamosnuHeitHOE pacIpoCTpaHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKCHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TPEIOMIICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 Ontrueckas cucrtema (poroanmapara, MUKPOCKONA U
' TejecKorna
117 ['ma3 kak omnThuyeckas cucTeMa. biM3opykocTb u
' JAIbHO30PKOCTh
Paznoxenune Oesnoro cBera B cHekTp. ONbITHI
11.8 Heiorona.  CnokeHue  CIEKTpalbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTryeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH yria OTPa’KEHUS
CBETOBOTIO Jy4a OT YyIJIa aJeHUs.
N3ydyeHune xapakTepUCTUK M300pa)KeHHs MperMeTa
B IUIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCMMOCTH yrjla MPEIOMIICHUS
11.9 CBETOBOI'O Jyya OT yIJja MaJeHus Ha TPaHUILE «BO3AYX —

CTEKJIO».

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Onpenenenue ¢dokycHOro paccTosIHUSA "
ONTUYECKOI CUITbI COOUpAOIIEeH JTUH3BI.

OmnbBITHI 11O Pa3IOXKCHUIO Oenoro ceera B CIICKTP.




OnBITHI 110 BOCHPUATHIO LIBETA IMPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 1[BETOBbIE (PUIIbTPHI

dusnyeckue SIBICHUS B mpupoac: 3aTMCHHUA Comnana u

11.10 JlyHbl, IIBeTa TN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
11 TexHuueckue  ycTpomcTBa: OYKH, MEPUCKOII,
' ¢doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SBJIEHW S
121 Omnwitel Pesepdopna u miianerapHas MOJENb aToMma.
' Mogaens atoma bopa
122 Wcnyckanne u morjoimieHue cBera aroMoM. KBaHTHI.
' JIuneityaTeie CIEKTPbI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- U raMMa-u3IydeHUs
124 Crpoenue aroMmHoro sapa. HykinoHHas Mopenb
' aTOMHOTO sapa. M3oTomnsl
15 PannoaktuBHbie ipeBpamienus. [lepuon nomypacmnana
' aTOMHBIX SIJIEP
126 S nepHble peakuu. 3aKOHbI COXPAaHEHUS 3apsAI0BOTO U
' MAacCOBOI'0 YHCell
127 OHeprusi CBA3M AaTOMHBIX sAnep. CBA3b Maccel U
12 ' SHEPTUH
18 Peakiuun cunTe3a u geneHus sgep. McrouHuku
' sHeprun CosHIa U 3BE3]
12.9 SlnepHas osHepretuka. JleWicTBHE paaMOAKTUBHBIX
' W3JIyYeHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHYaThIX CIEKTPOB
W3ITy9YCHHUSI.
12.10

12.11

HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusm).

N3mepenue paanoakTUBHOTO hoHa

@dusnyeckue SBICHUS B MPHUPOJAE: €CTECTBEHHBIN
pasioaKTUBHBII ¢on, KOCMUYECKHE JTy4H,

pPaaArOaKTUBHOC H3JIIYUCHUC IMPUPOAHBIX MHHCPAJIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX W3JIy4CHHM Ha OpraHU3M

YECJIOBCKA

Texnuueckue yCTpOiiCcTBa: CHEKTPOCKOTI,

WHJVBHyaJIbHBIA JO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M N103HABAa€MOCTH SIBJICHUN TPUPO/BI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poid (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM UM TEXHOJOTHH, 00 3BOIIOLMHU
(GU3NYECKUX 3HAHUN U UX POJIM B LIEIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJEC POCCHUMCKHX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYIIHOCTH SIBICHHM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJICKTPOMArHUTHBIX H
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJIEHUS IO OIUCAaHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHMBOJUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHKUE UX IS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

MIPpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe H OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TIO3HaHHUS C Y4ETOM
coOuTroIeHHsI ITpaBui1 0€30MacHOro TpyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTo Habopa 00OpyAOBaHUS 10 HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEJICHUE TIPAMBIX M KOCBEHHBIX H3MEpEHUl (QU3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYCHHUE BEJIMYMHBI UM AHAIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTtl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAHUE 10 HMHCTPYKLUMH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEIMYHMH B BUJE TAOIUI] U
rpadMKoOB, YUUTHIBaTh IOTPEIIHOCTH, [JeJIaTh  BBIBOJABI IO

pe3ysbTaTtaM UCCIIEA0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPOE TEJIO, MOJEIIN CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkrux SBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMenne pemath pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PEIICHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEATUCTUYHOCTH IMOITYYEHHOTO
3HaueHUs (PU3NUECKON BETUYNHbBI; YMEHHUE ONPEAEIATh pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUHA 3aJa4n




YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX ITPOILIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCEIHEBHON JKM3HM Juig oOecredeHuss Oe30MacHOCTH IpHU
oOpamieHUn ¢ OBITOBBIMH  NPUOOpPaMU U TEXHUYECKHUMHU
yCTPOMCTBAMM, COXPAHEHHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpY)KAIOIIEH Cpele; MOHUMaHue
HEO0OXOIUMOCTH TPUMEHEHUS JOCTHKEHUN (PU3UKU U TEXHOJOTHUIl

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OneIT mowucka, MpeoOpa3oBaHUs W NPEACTABICHUS HH(POpMaLUU
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TOMYJISIPHYIO JUTEPATypy
(hu3MUECKOTo Cco/iepKaHMsl, CIIPABOYHbIE MaTEepHalIbl, PECYPChI CETH
WntepHer; BnageHue O0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(popMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHMCHbMEHHBIE M YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA
1 Mexannueckoe JBWKeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CpeTHEH cKopocTu: v = S/t
PaBHOMEpHOE MPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTb KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHENHOTO JIBUKCHHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHM JJsl NMPOEKLUUU CKOPOCTH, IMPOEKIUH
[EepEeMEIEHUs,, IyTH, KOOPJAMWHATHl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpDAMHATHI Teja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIUHEITHOTO JIBUKEHMUSL:
2
Sl =vy #f+ay= ;
2
@opmyael 111 OPOEKIHN NEPEMEIICHUs], TPOEKINN CKOPOCTH U MPOEKIUHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENIECHNs, KOOPJAWHAThI IPU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIONIUE CBOOOIHOE MAJJCHUE Tea 10
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTH
3emin). ['paduku 3aBHCHMOCTH OT BpEMEHHM JMJS MPOEKIUH YCKOPEHHS,




1.6

1.7

MNpOCKIHUU CKOPOCTHU M KOOPAWHATHI IIpHU CBO6OILHOM nmaaCHuM TCjia II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyKHOocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YyckopeHue. HampaBieHue UIEHTPOCTPEMUTEIBHOTO

yckopeHusi. @Dopmyiia i1l BBIYUCICHHUS YCKOPEHUS:

2
_w
=R

d)opMlea, CBA3bIBAOIIAA IEPUOA U YACTOTY O6paH_[€HI/I$IZ

ve L
T

Macca. [InoTHOCTB BelIecTRBa. d)opMyna JJIL BBIYUCIICHUSA TTIIIOTHOCTH

_m
V

1.8

Cuna — BexkTopHas ¢puzudeckas BenuunHa. CI0KeHUe CUll

1.9

1.10

SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'ICHHOCTB BCKTOpPA YCKOPCHU: TCJIa U BEKTOpA CUJIBI, ,Z[CﬁCTByIOLHCﬁ

Ha TCJI0

1.12

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IMOKOA U TPCHUEC CKOJIbIXKCHUS. CDOpMYJ'Ia JJI1 BBIYUCIICHUSA MOYJISA CUJIbL

TPCHUA CKOJIBXXCHUA:




1.13

Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmaruu (3axoH ['yka):

F=Ik-Al

1.14

1.15

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopMyna AJig BBIUKMCICHUS CUJIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
=mi

Nmnynse cucrems Ten. U3Menenne nmmyJibea. MIMIyabe cusibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>'I CUCTEMBI TCII:
p=myU +m, U, =const

PeaxTnBHOE ABMKEHIE

1.17

Mexanudeckas padora. @opmyra aJisi BBIYUCICHUS PaOOThI CUITBI:

A=Fscosc

Mexaanyeckast MOIITHOCTD:

v=4
'

1.18

Kunernueckas u MOTCHIHAJIbHAA SHEPI . CDopMyna JUI BBIYUCIICHU S

KHHETHYECKOM OHCPTHHU:




Teopema o0 kuHeTHUecKOU sHeprun. Popmyra 1 BBIYUCICHUS
IIOTEHLIMAJIbHOW YHEPTUH TENa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanudeckas SHEpIHUs:

E=E;+E ?
1.19 .
3aKOH COXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna s 3aKoHa
COXPaHCHUS MEXaHHYECKOH SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpareHne MexaHM4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbI 1 HenoABWXKHBIH 6oku. KIT/] mpocThix MexaHu3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHure TBEPAOTO TENa.
dopmyna 17 BBIYUCICHUS JaBICHUs TBEPAOTO Tena:
p= F
5
101 HaBnenue raza. ATMocepHOe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyna I BEIYUCIICHUS JaBICHUS BHYTPH KHUIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akon Apxumena. dDopmyna sl ONpEAENCHUS BBITAJTKUBAIONIEH CHIIBI,
123 JeMCTBYIOMIEH Ha TeJO, TOTPYKEHHOE B )KUJIKOCTh HIIU Ta3:

F_&m. =pgv




YcaoBue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOILJIAaBAHUC

1.24

Mexannueckue kojeOaHus. AMIUIMTYJa, TEPUOJ M YacToTa KOJIeOAHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii UM IpYyKMHHBIA MasTHUKW. lIpeBpamieHue sHeprum Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue Kojiebanus. BeinyxeHHble Konebanus. Pezonanc

MexaHudecKkrue BOJIHBI. HpOI[OJ'IBHBIC N IIOIICPEYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

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

nByx cpenl. MH(pa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>KUHBI, KO3 UIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CpPEIHEN CKOPOCTU JBUXKEHHS OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs1 Opycka NMpH IBMKEHUU 1O HAKJIOHHOM IIOCKOCTH; YacTOThI M
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6110Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME IPy3a ¢ MOMOILBIO OIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUIIBI
OT MAacCChI TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTaBICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPYKUHE, OT CTEIICHH
nedopMauy Npy>KUHbI; YCKOPEHUs: OpycKa OT yTJia HakJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThbl) KoJieOaHUM HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIeprUoia
KoJIeOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a M *KECTKOCTU MPYKUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH IepHoja KoieOaHUN HUTSHOTO MasTHHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvara

Dusuueckue A6l1EHUA 8 npupode: NpuUMEpPbl ABUXKXCHUA C PaA3JIMYHBIMU

CKOPOCTSIMM B KUBOM W HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpraHW3M, IUIABAHHE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO

Texnuueckue ycmpoticmea: CIHUIAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIWIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTB, IMPOCThIC MECXAaHU3MEI B 6I)ITy,

151 cooOmrarnmecs cocypl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmmueckue n amopHbIe TETIa

55 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTHM JBM)KEHHMS YaCTULl C

' temneparypoii. bBpoyHoBckoe nBuxenue, mudpdys3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBeCHE

Y Buytpennsas sHeprus. PaGora u Ttemsonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
HarpeBanne wu oxmaxaenue ten. KosmmuecTBo TemoTel. Y aenbHast
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPAaHEHMs PHEPTHM B TEIUIOBBIX IpolEccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m koHaeHcanus. M3MeHeHHe BHYTpEHHEH SHEPrUU B MPOLECCE
. UCHapeHus M KOoHAeHcauuu. Kumenume Kuakoctu. YaenpHas TeIwioTa

napooOpazoBanus: L = Q/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsAs DSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

ToIMBa: ¢ = Q/m

2.14

[Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

2.17

IIpaxmuueckue pabomol

N3mepenue yeinpHON TEIIOEMKOCTH METAJUIMYECKOT0 [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJIYYEHHOTO BOJIOM KOMHATHON TemrepaTypbl (DUKCHPOBAHHOM
MAacChl, B KOTOPYIO OIIYIIEH HAarpeTblid LUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HArpeThiM LMJIMHAPOM, IOCIIE ONYCKAaHUS €ro B BOAY KOMHATHOU
TeMIEpaTypbl; OTHOCHUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IJIaBjieHUs Jipaa. lccnenoBaHne W3MEHEHMS TeMIepaTypbl BOJABL  IIPU
pPa3IUYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJOJHON U

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIapCHUA

Dusuueckue a61eHUs 6 npupode. TTOBEPXHOCTHOE HATSXKEHUE M KalMIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B NpUpoe, nnydenue ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, IaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBas TypOHMHa, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsiI0B

32
33

34

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYTIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiioB. JlelicTBUE AJIEKTpUYECKOro TMOJsSI Ha

JJIEKTpUYECKUe 3apsAabl. [[pOBOAHUKY U JUIIEKTPUKU




ITocTosiHHBIN 351eKTpUUECKU TOK. J{eficTBuUs anekTpruyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A/q
DJIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R = pl/S
18 3akon OmMa ju1s ydyacTka snekrpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmenianHble COETMHEHUS TIPOBOTHUKOB
PaboTa u motHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
310 OneIT Dpcrena. MarHutHOE MoJie OPSIMOTO MPOBOAHUKA C TOKOM. JInHuH
MarHuTHON MHIYKITUH
113 MarauTHOE T1OJI€ IOCTOSSHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYyKuuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOILIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HHKAOMICTO B TPOBOIAHHKE

(pe3ucTophl, JIAMITIOYKA), OT HAMIPSDKEHUS Ha KOHIIaX TTPOBOIHUKA; 3aBUCUIMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YAEIbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBmiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU NOCIEA0BATEIBHOM
COEJMHEHUH IPOBOAHUKOB; MpaBWIa Ui CHJIBI 3JIEKTPUUYECKOTO TOKA MpPHU

[apajuieIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TIOJISL JIJIs1 5KM3HU Ha 3emuie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKOH SHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe ANIEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DOnekTpoMarHuTHbIe BoJHEIL. [1Ikana 35mekTpoMarHuTHEIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeiHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. Ilnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHUEe JIMH3bl. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI
Ipaxmuueckue pabomol

N3mepenue onTuueckoi cuiibl COOMparoliel JIMH3bI; POKYCHOTO pacCTOSHUSA
coOuparoleit TMH3HI (TI0 CBONCTBY paBEHCTBA pa3MepOB IpeIMeTa U U300paKeHus,
KOIJla IpeIMeT pachojiokeH B JBOMHOM (OKyce), MoKasaTels HperoMIICHUs

3.26 | crekia.

UccnenoBanme cBoiicTBa H300pa)xKeHHsl, MOJIYYEHHOTO C IOMOILBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHsI CBETOBOIO JIy4ya OT YIJIa MaJeHUsS Ha I'paHuLe
«BO3/YyX — CTEKJIO»

327 Qusuueckue sgnenus 6 npupode: 3arMmenuss Connna u JlyHbl, 1Bera Tel,
' ONTUYECKUE SIBJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticmeéa. OYKH, TEpHUCKoM, ¢doToannapar, ONTHYECKHE

CBETOBObI




4 KBAHTOBBIE ABJIEHUA
1 PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacmana
42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapnas mopenb
' aToMa
4.3 CocraB aromuoro siapa. M3orormsr
4.4 [lepuon nmonypacnaja aTOMHBIX siiEp
4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MACCOBOTO YUCET
Qu3zuyeckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIy4Yd, PaJAHMOAKTUBHOE H3JIYYCHHE MPHUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, snepHas 3HEpreTuka




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

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ U3aHuE, epepadoTaHHOE
[Tepeimkun .M., BanoB A.M. AxunonepHoe o61iecTBo «M31aTenscTBo
«IIpocBemienue»

» Gusuka: 8-i knacc: 6a30BbIM YpOBEHB: YUeOHUK; 3-€ u3laHue, nepepadboTaHHOe
[leppikuna .M., iBanoB A.W. AkuronepHoe o01ecTBo «M31aTenbcTBO
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHUE, IepepadOTaHHOE
[leppimkua .M., I'ytauk E.M., iBanoB A.U. u ap. AkionepHoe 00111eCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

7 KIIACC

1. ®usuka. 7 knacc, yueoHuk. A.B.I1€peimkun. M.:JIpoda.

2. ®usuka, 7 knacc, yueonuk/I'paueB A.B., [Toroxxes B.A, CenuBepcroB A.B.,
Mocksa

"IIpocBemienune» 2023r

3. ®usuka, 7 kiacc, padodas tetpaab Ne 1/I'paueB A.B., [Toroxxes B.A, bokos
I1.YO.,BumnskoBaE.A, Mocksa "lIpocsemenue» 2023r

4. duzuka, 7 knacc, padbouas terpaas Ne 2/I'paueB A.B., [Toroxes B.A, bokos



I1.YO.,BumnskoBaE.A, Mocksa "lIpocsemienue» 2023r

5. ®usmka, 7 knacc, Jlaboparopusie padotel/I paueB A.B., [Toroxes B.A, ,
Mocksa

"IIpocBemenne» 2023r

6. B.1.JIykammk. COoopHuK 3a1a4 o pusuke. 7-9 kiacc. M.:

ITpocenienne,2007.

8 KIIACC

1. A.B.Ilépeimkun. ®usuka. 8 knacc. M.:Ipoda.

2. ®usuka, 8 knacc/I'paueB A.B., [ToroxxeB B.A, Bumnskosa E.A., MockBa
"IIpocsemenue» 2023r

3. B.1.Jlykamuk. CoopHUK 3a1a4 1o gusuke. 7-9 knacc. M.:
[Ipocsemenne,2007.

9 KIIACC

1. A.B.Il€pbimkun, EM.I'yrauk. @usuka. 9 knacc. M.:{poda,2011.

2. ®dusuka, 9 knacc/I'pauer A.B., [Toroxer B.A, bokos I1.}O., Mockpa
"ITIpocBemienune» 2023r

3. B.W.Jlykamuk. COopHuk 3anay no ¢usuke. 7-9 kinacc. M.:

[Ipocsemenne,2007.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET



https://infourok.ru/testConstructor/catalog?page=0 search=

sorting=desc - reHepaTop TECTOB

class-fizika-narod.ru/

http://videouroki.net/view_news.php ’newsid=53
http:physics.nad.ru(anumarnus Gu3MUIECKUX IPOIIECCOB)
http:www.history.ru/freeph.htm (o6yuarormire nporpaMmmsl 1o GU3UKE)
http:phdep.ifmo.ru (BupTyanbHbie Ja00paTOpHBIE PAOOTHI)

7 KIIACC
https://rosuchebnik.ru/material/urok-po-teme-fizika-nauka-o-prirode-
fizicheskieyavleniya-7412/ https://videouroki.net/razrabotki/fizika-i-metody-
nauchnogopoznaniya.html https://resh.edu.ru/subject/lesson/2602/main/
https://www.yaklass.ru/p/fizika/7-klass/nachalnye-svedeniia-
11860/fizicheskievelichiny-mezhdunarodnaia- sistema-edinitc-11863
https://resh.edu.ru/subject/lesson/1533/start/
https://infourok.ru/laboratornaya-rabota-opredelenie-razmerov-malih-
te12990920.html https://resh.edu.ru/subject/lesson/1534/start/
https://www.yaklass.by/p/fizika/7-klass/stroenie-veshchestva-
2422/vzaimodeistviechastitc-veshchestva- agregatnye-sostoianiia-veshchestva-
2429

https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-
11123/izmeneniesvoistv-veshchestv- agregatnye-sostoianiia-veshchestva-11335

https://resh.edu.ru/subject/lesson/1532/start/



ttps://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-
tel11864/skorost-neravnomernoe- dvizhenie-sredniaia-skorost-11866
https://resh.edu.ru/subject/lesson/1531/start/
https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-vzaimodeistvie-
tel11864/vzaimodeistvie-tel-massa-tela- izmerenie-massy-tela-na-vesakh-11868
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/massa-tela-
edinitcymassy-vzaimodeistvie-tel- izmerenie-massy-tela-na-vesakh-2624
https://resh.edu.ru/subject/lesson/2601/start/
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/massa-tela-
edinitcymassy-vzaimodeistvie-tel- izmerenie-massy-tela-na-vesakh-2624
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-
tiazhesti2628/re-db5597d9-aaec- 42e5-987b-036999%ec48e5
https://resh.edu.ru/subject/lesson/2756/start/ https://urok.1sept.ru/articles/S67919
https://skysmart.ru/articles/physics/zakon-paskalya
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1525/start/

https://resh.edu.ru/subject/lesson/1488/start/

https://infourok.ru/urok_v_7_klasse_po_fizike_na_temu_gidravlicheskie_mashin

y.-
118027.htm https://resh.edu.ru/subject/lesson/2968/start/

https://www.yaklass.ru/p/fizika/7-klass/davlenie-tverdykh-tel-zhidkostei-i-



gazovsila-davleniia-11881/zakon- arkhimeda-ves-tela-v-zhidkosti-11889/re-
a5c30e8ede94-4c2a-8892-dael12361cbb0

8 KIIACC
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-
obosnovanie

https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-
11123/stroenieveshchestva-molekuly-i-atomy- 11332
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-
11123/izmeneniesvoistv-veshchestv- agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/pritiazhenie-
iottalkivanie-molekul- smachivanie-i-kapilliarnost-11334
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-
1avleniial2324/teplovoe-dvizhenie-sviaz- temperatury-tela-so-skorostiu-
dvizheniia-molekul 12325
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-
iavleniial2324/vnutrenniaia-energiia-dva- sposoba-izmeneniia-vnutrennei-
energii-12579
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-
12324/vidyteploperedachi-12326
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-
iavleniial2324/kolichestvo-teploty-kak- fizicheskaia-velichina-160156

https://www.yaklass.ru/p/fizika/8-klass/izuchaem-teplovye-iavleniia-12324/chto-



takoe-udelnaia-teploemkost-

9 KIIACC
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-
kinematiki12594 https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-
kolebaniia-zvukovyevolny-18755 https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-535026
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-svetovye-iavleniia-131515
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5845/start/151635/

https://resh.edu.ru/subject/lesson/4918/start/48463/
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