


MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0yUYeHHsI, a TaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/1aHNU paboueil MporpaMMsl 10 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIoTuel, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON TI'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

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

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0OBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickoir ®exepanuu, peamu3yroNIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE TO3HaHUS M (HOPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrEe TPEACTABICHUNA O poiu (U3UKHU ISl Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield mporpaMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAIbHBIC HCCIIEJIOBAaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHAIBHON JAeATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT U OMBITOB C YYETOM WHAMBUIYaJTbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npuponbl. DOHU3NYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKM H3y4aloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUYECKHUE, MAarHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIlle, YeM OOJIbIlle BhICOTA
MyCKa.
IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



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

Jlabopamopuvie pabomul u onvimol.

1. Ouenka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOIB30BaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE IBUKEHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHE CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuerm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIICIIEHUE €€ TPY30NIOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MexaHuku. KosadduumeHnt momesHoro neucTBus (naiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOW SHEPIUu.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSIHUM BeIlECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(hEepHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHTUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnexkTpuzanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYIEPIIO3ULINU AJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKHUX 3aPSI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepmon u vactora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanibHON TOUKU. AOCONIOTHO TBEpAOE Teyno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIManbpHas YHEPTUsI TeJa, MOIHITOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHune MexaHWUYeCKOTO JBHKEHUSI Te€JIa OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUINEr0 pPaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ PacupOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.

I L e

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBeta. 3atmenust Connua u JIynsl. OTpaxenne cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. Ilomydenue n300paxeHH ¢ TOMOIIBIO COOUPAIOILIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue U MorolieHre cBera aroMoM. KBaHThI. JInHEHYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HM3oromsl. PaanoaxTrnBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHU HA IKUBbBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia peamu3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenune pusuku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus HAIIPABJICHO Ha TOCTHXKEHHE

JIMIHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX O6paBOBaTCJ'H)HBIX PE3YyJIbTATOB.

B pesynpraTe wu3yueHHs (PUIMKM HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs Yy

oOyuarorierocst 0yyT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- MPOSIBJICHUE MHTEpeca K MCTOPUH M COBPEMEHHOMY COCTOSHUIO POCCHMCKON (pm3MUecKon
HayKU;

- IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHMCKUX YIEHBIX -(DU3UKOB;

2) rpa:kKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX M STUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTHXKEHUN (DU3UKHY;

- OCO3HAHUE BAXKHOCTH MOPAIBHO-ITUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUYECKUX KayecTB (PU3MYECKON HAyKH: €€ TapMOHUYHOIO IMOCTPOCHUS,
CTPOTr'OCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

- OCO3HAaHHUE IIEHHOCTU (PU3UYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MUDa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUIIIEH COCTABIISIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHO JTI0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKON 1eITeIbHOCTH;

5) popMupOBaHUSA KYJbTYPbI 310POBbSl 1 IMOLUOHAJIBLHOI0 0JIArONOJIYyYHS:

- OCO3HAHUE IIEHHOCTHU 0€30IacHOro 00pas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BOXHOCTH MPaBui 0€30MaCHOTO MOBEACHUSI Ha TPAHCIOPTE, HA JOPOrax, ¢ JIEKTPUUECKUM U
TETJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa peQIICKCUH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO K€
IIpaBa y APyroro 4eioBeEKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTMBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3alliK, TOPOJIa, Kpasi) TEXHOJIOTHYECKON U COIMATIbHOW HAIMPaBICHHOCTU, TPEOYIOMIUX
B TOM 4Hclie U GU3NUECKUX 3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPodeCcCrid, CBI3aHHBIX ¢ (PUBUKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpHUCHTalUsg Ha TpPUMEHEHHWE (U3NYECKUX 3HAHWUW [JIs perieHus 3aaad B 00JiacTu
OKpY>Karollel Cpefibl, MIAHUPOBAHMS MOCTYNKOB U OIEHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKPY’KarOIIEU CPEIb;

- OCO3HaHUE TI00aJIBLHOI0 XapaKTepa KOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelieHus;

8) ajanTanuu K U3MEHSAIOUIUMCH YCJIOBUAM COLHAJIBHOM U NPUPOJIHOM Cpeabl:

- MOTPEOHOCTh BO B3aWMOJICHCTBUU TP BBITIOJHEHUN UCCIEIOBAHUIN U MPOCKTOB (hU3UIECKOM
HaIPaBJIICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

- MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIbHOCTD;

- NoTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4Yucie (GOPMYIUPOBATH HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBJICHUSX;

- oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 00J1aCTH (DM3UKY;



e - IUNJAHUPOBAHUE CBOETO PA3BUTHUS B MPHUOOPETEHUHU HOBBIX (PU3MUECKHUX 3HAHUM;

e - CTpPEMJICHHE aHAJIU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BAHUEM (PU3NUECKUX 3HAHUN;

e - OLICHKAa CBOMX JEUCTBUH C Y4Y4€TOM BIIMSAHUA Ha OKPYXKAIOLIYI0 Cpeny, BO3MOXKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe ocBoeHust mporpaMMsl 1o (GU3MKe Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus
y oOyuatomerocss OyayT chOpMHPOBAHBEI MeTalpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINC
NO3HABATENIbHbIE YHUBEpCAIbHbIE Yy4YeOHBbIE JCHCTBUS, KOMMYHHKATHUBHBIC YHHBEpPCAJIbHBIC
yueOHbIE IeUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC YU€OHbIE ICUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornuyeckue AeMcTBHA:

BBISIBJIATH U XapaKTEPHU30BATh CYIIECTBEHHbIEC TPU3HAKN OOBEKTOB (SIBICHUN);
yCTaHaBIIMBAaTh CYLIECTBEHHBIN NPU3HAK KIacCU(PUKAIMN, OCHOBAHUA Ul 0000ILIEHUs U
CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B pacCMaTpUBaeMbIX (DaKTax, AaHHBIX H
HaOIIOACHUSAX, OTHOCSIIUXCSA K (PU3NYECKUM SIBICHUSIM;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHbIE CBSI3M IPU H3YyYEHUU (PUBNYECKUX SIBICHUNH U
OPOLIECCOB, JENaTb BBIBOJABI C HCIIOJB30BAHUEM JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOUE€HUHN, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BETUUNH;
CaMOCTOSTENIbHO BBIOMpPATh CIOCOO peleHus yuyeOHoU (u3nveckoil 3aaun (CpaBHEHUE
HECKOJIbKMX BApUAHTOB pEIICHUs, BbHIOOp Hamboliee MOAXOASAIIEr0 C  YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrlIe ucciieqoBareLbCKue 1eCTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHMUS;

MPOBOJIUTH MO CAMOCTOATENHLHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (pu3nyeckuii
AKCIIEPUMEHT, HEOOJIbIIOE HCCIENOBAaHUE (PU3UUECKOTO SIBJICHUS;

OIICHMBATh Ha MPUMEHHMOCTb M JIOCTOBEPHOCTh HH(POPMAIINIO, TIOJYYCHHYIO B XOJI€
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYJIMPOBATH 00OOLIEHUS U BBIBOABI MO pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEAOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE NajbHEHIee pa3BUTHE (DU3UUYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH MPEIIOJIOKEHHUS 00 UX PA3BUTHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHSTh PAa3IUYHbIE METOJbl, MHCTPYMEHThl W 3alpoChl NpPH IOUCKE U OTOOpe
uH(pOPMAIUHU WIH JAHHBIX ¢ Y4ETOM NPEIIOKEHHON yueOHOM pu3nueckon 3a1auu;
aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPHIPETUPOBATH HMH(DOPMALMIO PATUYHBIX
BUJIOB U (DOPM NIpeICTaBICHUS;

CaMOCTOSITEJIBHO BBIOMpATh ONTUMAIbHYIO (OpMYy IMpeAcTaBiIeHUs HHpoOpMauuu u
WUIFOCTPUPOBATh pEIIAEMBbIC 3aayd HECIOXHBIMM CXEMaMH, IHarpaMMaMu, HWHOHN
rpadKoi U UX KOMOMHAIIUSIMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHA:



B XOJe OOCyXIeHus ydeOHOTO Marepuaina, pe3ylbTaToB JabOpaTOpHBIX paboT u
MIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYX)IaeMOW TeMbl W BBICKA3bIBATH HUJICH,
HaIleJICHHBIC HA PEIICHHE 3a/1a91 1 TOIJIep)KaHke OJ1aroKeaaTeIbHOCTH OOIIECHNS;
COTOCTaBIIATh CBOM CYXKJICHHS C CYXACHHUSAMH JPYIMX YYaCTHHKOB JIMAJIOTa,
0OHapyXKHUBaTh Pa3JIMUNEC U CXOJICTBO TO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO  MPEACTABIATh  PE3YJIBTAThl  BBIMIOJIHEHHOTO  (DM3WYECKOTO  OMBITA
(3KCIIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

IOHMMAaTh ¥ MCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHAMBUAYAILHON paOOTHI MPHU
pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATh 1€ COBMECTHOM JIEATEILHOCTH, OPTaHW30BBIBATH JCUCTBUS TI0 €&
JTOCTIDKCHUIO: PACTIPeNIeaTh POJU, 00CYXIaTh MPOIECCHl M PE3yJbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOKO 4YacTh pabOThI, JOCTUTAs KAdueCTBEHHOI'O pe3yjibTara II0 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;

OIICHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITSIIBHO
c(hopMyIHPOBaHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PerJIﬂTI/IBHble YHuBEpCaJlbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUYE€OHBIX CHUTYAIHsIX, TPEOYIOUUX I PEIICHUS
(u3NUEeCKUX 3HAHUM;

OPUEHTHUPOBAThCS B PAJIMUHBIX MOAXOJAX NPHUHATHS peuieHud (MHIWBHUIYaTbHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM peIlIeHUss (PU3NYECKOW 3ajaud WIM IUIaHa
WCCIIEIOBAaHUSI C YYETOM HMEIOIIUXCSI PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apTryMEHTHUPOBATH IMpeAiaraeéMble BApUaHThI PEIICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath 1jiaH e€ N3MEeHEHNUS,

OOBSACHATH MPUUYUHBI JOCTUXKEHUS (HEIOCTHUIKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JAESITEIBHOCTH (B TOM 4YHCIIE€ B XOJ BBINOJHEHUS (PU3NUECKOTO
WCCJICIOBAaHMUsI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYaIIMH, YCTAHOBJICHHBIX OLIMOOK, BOHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh Cce0S Ha MECTO JAPYroro 4eloBeKa B XOJE CIopa WM JUCKYCCHH Ha HAYYHYIO
TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

npu3HaBaTh CBOE MpPaBO Ha OWIMOKY MpU pelieHuu (U3NYECKUX 3a7ad Wil B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI



- (QopmupoBaHuE NPEACTABICHUNA O 3aKOHOMEPHOW CBSI3U M TIO3HABAEMOCTHU
SABJICHUM  TPUPOJB, 00  OOBEKTUBHOCTH  HAYYHOTO  3HAHUS; 0
cucteMooOpa3zyromieit ponu (GU3UKUA I Pa3BUTHUSI IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKA W TEXHOJOTMK; HAy4HOIO MHUPOBO33PEHHS KaK Pe3ysIbTaTa W3y4YEHUs
OCHOB CTPOCHHMSI MaTePHH U (PyHAAMEHTATbHBIX 3aKOHOB (DM3UKHU;

- (hopmupoBaHHE MEPBOHAYAIBHBIX MPEACTABICHUN O (U3HUUECKON CYITHOCTU
SBJICHUM TPUPOABl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX), BUJAX MaTepuH (BEIIECTBO W TIOJIE), ABMKCHUU KakK Crocobe
CYILIECTBOBAHUSI MAaTEpPUU; YCBOCHHE OCHOBHBIX HJAEH MEXaHUKHU, aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI O CTPOCHUU BEIIECTBA, AJIEMEHTOB 3JIEKTPOJMHAMUKHI U
KBaHTOBOW (DM3UKHU; OBJIAJICHUE TOHITHUHHBIM amnmapaToM W CHUMBOJIMYECKUM
A3BIKOM (DPU3HKHU;

- IPUOOPETEHUE OIbITA MPUMEHEHUS HaYYHBIX METOJOB MO3HAHUs, HAOIIOCHUS
GU3UYECKUX SIBJICHHWM, MPOBEJACHUS OMBITOB, MPOCTHIX OSKCIEPUMEHTATBHBIX
UCCJICIOBAHUM, TIPSAMBIX U KOCBEHHBIX HW3MEPEHHU C MCIOJb30BaHUEM
aHAJOTOBBIX W HHU(PPOBBIX  U3MEPUTENBHBIX  MNPUOOPOB;  MOHUMAHHE
HEN30€KHOCTH MOTPEIIHOCTEN JTFOOBIX U3MEPEHUI;

- MOHMMaHWE (PU3NYECKUX OCHOB WM MPUHIUIIOB JEHCTBUS (pabOThI) MAIllUH U
MEXaHU3MOB, CpEJACTB TMEpPEABIKEHUS U  CBSI3U, OBITOBBIX MPUOOPOB,
MPOMBIILJICHHBIX TEXHOJIOTMYECKUX MPOIECCOB, BIUSHUS UX HA OKPYKAIOIIYIO
Cpely; OCO3HaHHWE BO3MOXHBIX TMPUYUH TEXHOTEHHBIX W HKOJOTMYECKHUX
Karactpod;

- OCO3HAHHUE HEOOXOJAMUMOCTH MPUMEHEHUS JOCTUXKEHUU (PU3UKU U TEXHOJIOTHI
JUTSL palliOHATIBHOTO MPUPOIOTIOJIb30BAHUS;

- OBJAJCHUE OCHOBaMU O€30MaCHOI0 MCIOJIb30BAHUS €CTECTBEHHBIX W
WUCKYCCTBEHHBIX JJICKTPUYECKUX W MArHUTHBIX TIOJICH, DJIEKTPOMArHUTHBIX W
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HMCKYCCTBEHHBIX MOHHU3UPYIOIMIUX H3Ty4YEeHUN
BO M30€KaHWE UX BPEJHOTO BO3JIEHCTBUSI HA OKPYXKAIOIIYIO CPEy U OpraHUu3M
YeJI0BeKa;

- pa3BUTHE yMCHHS IUIAHUPOBATH B TIOBCEJIHEBHOW >KM3HU CBOW JCHCTBHUS C
MPUMEHEHUEM TIOJTYYEHHBIX 3HAHUN 3aKOHOB MEXAHUKH, JJIEKTPOIMHAMUKH,
TEPMOJMHAMUKYU U TETJIOBBIX SIBJICHUMN C LIEJIbI0 COEPEKEHUS 310POBBSI;

- (opMupoBaHuEe TPEACTABIECHUNA O HEPAIMOHAIHPHOM  HCIOIH30BAHUU
MPUPOJIHBIX PECYpPCOB U JHEPTUM, 3arpsS3HEHUU OKPYKAIOIIEH Cpelbl Kak
CJICICTBHE HECOBEPIIICHCTBA MAIIIUH U MEXaHU3MOB;

- s OOydYarmmMXCsS C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 3J0POBBS, IS
WHBAJIUJIOB, JIETEH MHBAJIWOB: BJIaJICHUE OCHOBHBIMU JOCTYMHBIMU METOJaMU
HAy4YHOTO I[I03HAHUA, HCMOJIb3yeMbIMU B (hU3UKE: HAOJIOJCHHUE, OMHCAHUE,
U3MEpeHUEe, DJKCIEPUMEHT; yMeHHue o0paldaTbiBaTh pe3yJabTaThl H3MEPEHUI,
OOHapy>KUBaTh 3aBUCUMOCTh MEXIY (DU3NYECKUMH BEIMYUHAMH, OOBSICHSATH
MOJIyYeHHBIE PE3YJIbTATHI U JI€JIaTh BHIBOJbL;

- s OOyYaromMXcs € OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3J0POBBS, IS



WHBAJIWJOB, JIET€  WHBAJIMJOB:  BJAJEHUE  JIOCTYNHBIMH  METOJaMHU
CaMOCTOATENLHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NYECKUX SKCIEPUMEHTOB,
OMMCAHMS W aHalnM3a MOJyYeHHONW M3MEPUTEIbHOW MH(POpMAaLIUU, OINpeaesieHus
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

- 171 CIEeNbIX W CHa0OBUASIIMX OOyYarOUIUMXCS:  BJIAJICHHE

npaBuiamMu  3anucu  pusmyeckux GopMmya  penbedHO-TOUEUHON CUCTEMBI
ob6o3naueHutt JI. bpaiins.
K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPUS, pPABHOAECUCTBYIOIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBaeHus (Auddy3us, TEII0BOE IBMKCHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUJIKOCTAMH H
razamud, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
NpPUMEPHI IBUKCHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKHBOW U HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOIUTh MPAKTUUECKYIO 33a/1auy B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWJIbl, KOI(D(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYEeCKas M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIIOJB3YEMBIX  BEJIWYUH, MX
0003HaueHUsI W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUiIO paBHOBecUs phiuara (0Js10Kka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alIMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH MPOBEPSIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmyIUpoBaTh MPOBEPSIEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YacCTU Teja M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMysl MPEeAJoKEHHOMY IIaHy, (UKCHpOBAThH
pe3yNbTaThl MOJTYYCHHOW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CHJa TPEHHS CKOJBKCHHUS,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs CWJIA, JCHCTByIOmas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UICKOMOW BEJIMUYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBINA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOpalieHu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJIMYHO JAenaTh KpPAaTKUE COOOINEHUS O pe3ysibTaTax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM amnmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBICHHBIMHM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAKHOCTb
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepenaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIACBAaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKUX  SBJICHUM B
OKpY)KarolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JICKTPUYECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJelbHas TeIIoTa NapooOpa3oBaHMs, yJelbHas TEIioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOTO  TOKAa), TMpPH ONHCAHHM TPABUIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YyEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUHYECKOW TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajan3a
YCJIOBHUS 3aJadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBJICHUA WU
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYYEHUHU OT LBETa H3Iyyarolled (MOrJIONIAroNIeil)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIIEPATyphl KUIKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHJIBI TOKA, HAIpPSKEHUS C MCIOJb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Opyrol ¢  HCHOJb30BAaHUEM MPAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEHOBATEIIBHOIO M NApPaJUIEIbHOIO  COEIUHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMUH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJia TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1adb0paTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIAKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMBI AJICKTPUICCKUX
Iernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecrieueHnsi 0€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK W TYTEM CpPaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu HTEepHET, BIaieTh MpuéMaMHi KOHCTICKTHUPOBAHUS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
ComepKaHWsl, B TOM 4YHCIAE TNYOJUYHO TIPEACTABISITh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUs, Ae(opmarius
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMArHWTHbIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTbD,



CIEKTPBI UCIYCKAHUS W TOTJIONMEHUs, ab(a, 6eTa- u raMMa-u3IydeHus,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarlollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHEHMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUXKeHUE TUIaHeT COJIHEUHOU CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4H, PAJAMOAKTUBHOE H3Iy4YEHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€A U (PU3MUYECKHE SIBJICHUS, UCIOJb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Tejla, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HAaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C ONOPOW Ha 2—3 MU3YYEHHBIX CBOWMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematy pacyéTHblE 3adaud (ONUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH NOpsJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JuH3bI), OOOCHOBBIBAaTH BBIOOpP crmocoba M3MepeHus
(M3MepUTENIbHOTO PUOOpPa);



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NaJicHus): IUIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUYECHHME BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHash MOJelIb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU Il obecrieueHrs 0€30MacHOCTH MpU OOpalleHuu ¢ npudopamu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMOCTOATENbHO (OPMYJINPYS MOMCKOBBIN 3a1Ipoc, HaXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEJCTaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0 MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.edso00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO] TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 CrtpoeHue BeliecTBa 1 https://m.edso00.ru/2SJ151M41
BHKCHU 5
2.2 A © 1 B3AMMO/ICHCTBHC HaCTHIT 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHNE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjieHnne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
I N
4.1 Aapxerine. llepenaria AaBiCHis TBEPAIMI 3 https://m.edso0.ru/X0DW367P2

TCI1aMU, KUAKOCTAMHU U ra3aMu
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4.2 JlaBrieHHEe KUIKOCTH

https://m.edso0.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso0.ru/T7134SXNO

4.4 . 7 3 https://m.edsoo.ru/NFE60Y8BNK
MOTPYXEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
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padoThI padoTshI
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Paznen 2. DnekTpuyeckue 1 MArHUTHDIE SIBJIEHUS
2.1 UICKTpHHeCKie SAPIBL. SapskeHibic 7 1 https://m.eds00.ru/RAQORCTQ4
TeNa ¥ UX B3aUMOJEHCTBUE
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsE MHIYKIIHS 4 https://m.edso0.ru/7QODSEL15
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4yacoB
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Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
M 0
1.1 CXAITICCROT ABIIKEIHE 1 CHOCODRL €10 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAFAC
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
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Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
OnekTpomMa oe moie
3.1 FICKTPOMATHITTHOC HOME 1 6 2 https://m.edsoo.ru/DT98BSE Y0
3JIEKTPOMAarHUTHbIE BOJTHBI
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxenune 6eoro cBera B CIIEKTP https://m.edso00.ru/2ZZ5AHODTO
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https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 Ctpoenune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usmku 3a 7-9 kinacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOBIIO 102 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — HayKa O PUPOJIE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHBI U UX
U3MepeHue

Ypok-uccienoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETPA U JIaTUHKA
TeMIEPaTyphl"

Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3Yy4aloT
npuponay. EcrecTBeHHOHAyUYHBIN
MeToa no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
IIOMOIILIO MOJIEIe!
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIBHOCTH MOJNETA
IapyKa, MymeHHOIro

https://m.edsoo.ru/I116U53L6H

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

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edso0.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMNbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA

HBI/I}KCHI/IC JacTull BEIIECCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OIMbBITHI
10 HaOJIIO/ICHUIO TEIUIOBOTO
pacuIMpeHus ra30B»

https://m.edso0.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUSI
BEIIECTBA

B3anMocBs3b MEKIY
CBOMCTBaMH BEII[ECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKCHUE

Cxopoctb. EnuHuIb1 ckopoctu

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nmytu u BpemeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBIDKCHUS T

https://m.edsoo.ru/KX5510I1BX

16

ITnotHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchbl U 00BbeMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«OnpeneneHue WIOTHOCTU
TBEPIOTO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTHE BelecTBa"
Cuna KaK XxapakTepuCTHKa

B3aumoencTsus Ten. Cuina
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3y4eHune 3aBUCUMOCTH
pacTsokeHus (aedopMariim)
MPYKUHBI OT MPHIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTHU

https://m.edsoo.ru/OCWJIXFNQE

22

23

24

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TsDKecTH"

Cuna TsKeCTH Ha ApYTux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKY LI

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue AByX CHll,
HaIIPaBJICHHBIX 10 OJJHON

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAeCTBYIOIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIbKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN»

Pemenue 3agau Ha onpenenenue
PABHOJIEUCTBYIOILEH CUIIBI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3aga4d mo remam: «Bec
tenay, «I'paduueckoe
n3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOMIAs CUIDY

https://m.edso0.ru/T9V639RZF

32

KonTponbhas pabora no temam:
«MexaHnueckoe JTBIKEHUE,
«Macca, III0THOCTEY, «Bec
Tena», «['paduyeckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CriocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JTABJICHHS

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

34

JlaBiaeHwue raza. 3aBHCUMOCTD

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

aBJIEHMS ra3a OT 00bEMa,
TEMIIEPaTyphI

35

36

37

IIepenaya naBieHus TBEPABIMU
TCJIaMU, XUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBHeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKCCTH

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH H rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5P0SNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

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

39

40

I'mapasauyeckuit mpecc

Manomertpsl. [lopuaeBon
SKUJKOCTHBIM HAcoC

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

https://m.edso00.ru/5G846G718

41

Atmocdepa 3emin. [Ipuanns
CyIIECTBOBAHMS BO3IyIIHON
0007109KH 3eMITi. 3aBUCUMOCTh
aTMOC(hEepHOTO JaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo0.ru/DRQ6ZPW1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

N3mepenue atmocdepHoro
nasyieHusi. OneitT Toppuueu

3aBUCUMOCTbH aTMOC(HEPHOT0
JaBJICHHUA OT BBICOTBI HaJl
YPOBHEM MOpSI

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomeTtp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmocdepHoe JaBieHre Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopaTopHnas pabota
«OrnpeneneHne BhITAIKUBAIOICH
CHUJIbL, JEHUCTBYIOLIEH Ha TENO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYXEHHON B )KHUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/QUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeieNieHnE €€
rpy3onoabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3amgau o remam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TCII, )KI/I,ZIKOCTGI\/'I nu
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas pabota

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



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaqunuiint
MOILHOCTHU

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
noabEME I10 JIeCTHHIIE"

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare

KonrtponbHas padora 1mo reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEKCTaMHU 110 TeMe «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycloBHM
pPaBHOBECHS pblyara

Pemenue 3agad mo teme
«Y CI0BUS paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

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

61

Kosdunment nonesnoro
NEeUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenue KII/] HaknoHHOM
MIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pa6ora, momuocts, KITJ["

https://m.edsoo.ru/VF5XBQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OQHCPIUH

VYPpOK-3KCIIEpUMEHT IO TEME
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KUHETHYSCKOH 1
MOTEHIIUATIBLHOW SHEPTHH MPH
CKaThIBAaHMH TE€Ja 110 HAaKJIOHHOM
IIockocTH"

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

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

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

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHslit ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MomHocTh. DHeprus"”

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BelllecTBa

OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSIHMH BeI[eCTBa HA OCHOBE
HOJIOKEHHI MOJIEKYIISIPHO-
KWHETUYECKOU TEOPUH

Kpucrannmmaeckue u amopdabie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmaunBaHuE U KalTWJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE
TennoBoe paciMpeHue u
cKaTHe

https://m.edso0.ru/7XZHOXTSK

https://m.edso0.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TCIIJIOBOI'O ABUKCHUSA HaCTHUI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsl
W3MEHCHUS BHYTPEHHEH SHEPriH

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUYeCcKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepuajoB B LIEJAX
sHeprocoepexeHus"

KoandecTBO TEIIOTHI. Y nenbHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer konu4yecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeNa U BBIICISIEMOT0 UM TTPH
OXJIAXKIECHUN

JlaGopatopHas paboTa
"Onpenenenue yaeiabHOU
TEIIOEMKOCTH BenlecTBa"

SHCpF WS TOIUIMBA. Y A€IbHAas
TCIJIOTA CTOpaHusA

https://m.edsoo.ru/JSMRA1APW

https://m.edso0.ru/40IT1ZJAH

https://m.edso0.ru/683AIXYWS8

18

[InaBienune u oTBEpAEBAHUE
KPUCTAJUTMYECKUX TEJl.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbHas TeruioTa IUIaBICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS JIbaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edso00.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Temnora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHoCTh BO31YXA.
JlaGopaTopHnas pabota
"Onpenenenrie OTHOCUTENBHOU
BIIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIMIBI paOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBArarens BHYTPEHHETO
CropaHus

KII/I TersioBoro aBuraTessi.
TenoBble ABUTATENN U 3aIUTA
OKpYKarollei cpebl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCaX

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

https://m.edsoo.ru/UJA3SDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHOM

https://m.edso00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemecTna"

28

KonTtponpHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHMM BelrecTna"

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

29

30

31

Onektpuzanus Ten. [[Ba pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccrnenoBanue
"OnekTpu3anus Tea UHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

BzanmopencTeue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edso0.ru/9ES5KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOr0 noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZ2GZ1J]

33

Hocurenn snektpuyeckux
3apAI0B. DJIEMEHTapPHBIN 3apsii.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMYV

34

35

[IpOBOTHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

Pewenue 3anau Ha npuMEHEHUE
CBOMCTB 3JIEKTPUUECKUX 3apPsI0B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUYECKUH TOK, YCIOBUS
€ro CymecTBOBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

https://m.edso00.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccienosanue "JleiicrBue
3JIEKTPUYECKOTO TTOJIS Ha
MIPOBOJHUKYU U JUAIEKTPUKHU"

DJIEKTPUUYECKUH TOK B MeTasiax,
JKUIKOCTSIX U ra3ax

https://m.edso00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACOOOYPF

40

41

42

43

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryinupoBaHue CUibl TOKa"

DNEKTPUYECKOE HANPSIKEHUE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HANPSHKEHUA"
ConpoTuBieHne MPOBOJHHKA.

VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESBUQ5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTB 3JIEKTPUUYECKOTO
COIIPOTHUBJICHUS POBOJAHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT0 CEYCHHS U
Marepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCHUMOCTH CHJIBI TOKa OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Juist
y4JacTKa Ieru

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa ¥ HANPSHKCHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaIpsOKEHUH TIPU
MIOCJIEIOBATEIIEHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

52

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa Oma i pa3IugHOTO
COCOANHCHUS HpOBO)IHI/IKOB

PaGota u momrHOCTH
AIIEKTPUYIECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna
JlaGopaTtopHnas pabota
"Omnpexnenenue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

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

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

TOoKA"

53

54

55

DneKkTpuyecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTostHHBIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHe

VYpok-uccnenosanue "N3yuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €0 3HAaYEHUE IS
JKA3HU HA 3emiie

https://m.eds00.ru/R3IXXJCRVK

57

IToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DneKkTpruuecKue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoiercTBUs. I1oCcTOSHHBIN
JNEKTPUYECKUHN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTposnbHas pabora no teme
"DJIeKTpUYECKHE 3apsibl.
3apsoKeHHBIC Tena U UX
B3auMonencTBUs. I10CTOSHHDBIN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "[1ocTosSHHBIN
ANIeKTpUYeCcKHii Tok" /
Bcepoccuiickas npoBepodyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTeaa. MarauutHoe
0JIE BJEKTPUUYECKOTO TOKA
MarauTHo€e noJie KaTyIIKH C
TOKOM

[TprMeHeHue 3JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ ToKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U HA
TpaHcnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
u3y4deHue padoThl
JEKTpOABUTATENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUUECKON
SHEPIruH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpUYECKUE U MArHUTHBIE

https://m.edso0.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

KonrtponbHas padora 1mo reme
66 "DNEKTPUYECKHUE U MAarHUTHBIC
siBICHUS"

PesepHbIii ypok. Pabota ¢
67 TekcTamu 110 TeMme "TernoBelie
siBjIeHus"

Peseprurlit ypok. Pabora ¢
68 TEeKCTaMU 110 TeMe "MarduTHele
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edso00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepaBHOMepHOE NpsAMOIMHENHOE
newkeHue. CpenHss u
MIHOBEHHAsl CKOPOCTh

https://m.eds00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenune

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

JlaGoparopHas paboTa
"Onpenenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFO8

CBoboauoe nagenue teir. OnbITh
Tanmunes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInHeiHas v yriaoBas
CKOpPOCTH

10 Henrpoctpenreneroe https://m.eds00.ru/OSLFGWFZY
yCKOpEeHHue
I1 i H .B

11 “PBRIHL SAKOH HIBIOTOHA. BeKtop https://m.edso00.ru/TADTURL3K
CHJTBI
Bropoii 3akon HeroToHa.

12 . https://m.eds00.ru/5A28NGVEV
PaBHOnelicTBYyIOIIIAs CHITa
T i H .

13 PTHIL SaIOH HIRIOTOHA https://m.edso0.ru/XPEY G64RM
Cyneprio3unus cui
P

14 CHICHIO SA/AT HA [PHMCHCHHC https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 ILIEHHE 33741 10 Teme «(ita https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY
JlaGoparopHas paboTa

17 «OnpeneneHne KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
TIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P

19 IIHNC 331311 110 Teme «Cia https://m.eds00.ru/PIDH2DCIT
TPECHHSI»
JlaGoparopHas paboTa

20 "Onpenenenue ko3 dunuenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pelierye 33124 110 TeMe "3aKOHEI https://m.edsoo.ru/VT3T38KBU

Hororona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOT'O TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[IOHHOTO
nentpa (ConHeyHas cucremMa).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/VV02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

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

26

PaBHOBeCue MatepuaibHOI

TOYKH. AOCOJIFOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cunsl. LlenTp TsxecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCuEe MatepuaibHOI

TOYKH. AOCOIIIOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHONW OCBIO BPAILCHUS.
MowmenT cusl. LienTp TsxecTn

https://m.edso0.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo teme
"MowmenT cuinsbl. L{enTp Tsxectn”

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHU4YecKoe
nBkenne. Bzaumoneicraue ten"

https://m.eds00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

Kontponpnast pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumozeiictBue Ten"

https://m.edso0.ru/J1BOUJ2Y G

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3alMOJICICTBHE

https://m.edsoo.ru/7PI5SBWQD2

32

33

Pemenue 3anay no teme "3akox
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanuueckas pabota u
MOITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGoTa cuitbl TSOKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

JlaGoparopHas paboTa
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTALHON TTIOBEPXHOCTH

CBsi3b 3HEPTUH U PaOOTHI.
[TorennmaneHast SHEPTHs

https://m.edsoo.ru/Y4H20MDHI

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

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/M\WKXL7NXVR

39

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlaboparopHas pabota
«M3yueHune 3aK0OHa COXpaHCHHUSI

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebarenpHoe IBUKEHHUE U €TO
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

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

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBIN
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

47

48

HpeBpameHI/Ie OHCPIUuu 1pu
MeXaHHYECKUX KOJIeOaHUIX

JlaGoparopHas paboTa
«OrnpeneneHne 4acToThl U
nepuoJia KojaeOaHui MpyKMHHOTO
MasTHUKa»

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuojaa konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexanndeckue BoJIHEL. CBoOHCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edso0.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpoxk-koH(pepeHus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKUEe BOJIHEL B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpa’KeHHE 3BYKa
Ypok-uccinenoBanue

"HabaroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
KOoJICOaHHS U BOJHEI"

https://m.edsoo.ru/7YAJAV57M

55

56

57

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJaecOaHusI U
BOJHEI"

SJ'ICKTpOMaF HUTHOC I10JIC.
SJ'ICKTpOMaF HUTHBIC BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44\VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koHpepenius "llxana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue

https://m.edsoo.ru/7E1J2VY03
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AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBs3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB QJICKTPOMArdHUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewienue 3a1au Ha onpeneneHue
YacTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MpUpo/ia
cBeta. CKOpOCThH CBeTA.
BonnoBrle cBolicTBa cBeTa

HcTounuku ceera.
IIpssMonuHeiiHOE
pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aKoH OTpaKEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPasKEeHUs
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aK0H
TIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOE BHYTpEHHEE OTpaXKeHUE
cBeTa. Vcrons30Banne MOITHOTO
BHYTPEHHETO OTPaXKECHUS B
OITUYECKUX CBETOBOIAX

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R8001IT10S
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yrijia nmpeJaoMJICHUA CBETOBOT'O
JIyda OT yrIJia naJacHus Ha

rpasuiie "BO3AyX-CTEKJIO0

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBS3b"

https://m.edso0.ru/OL9F63ZRU

68

69

JInasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccCTOSHUS M ONTUYECKON CHJIIBI
coOuparorien TUH3bI"

https://m.eds00.ru/3XTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BBIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3penue"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasznosxenune 6eoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHune CeKTPaTbHBIX
nBeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtophnast pa6ota "OMBITHI
10 PA3JIOKEHHUIO OEJIOTO CBETa B

https://m.edsoo.ru/E518L6TCH
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CIIEKTP Y BOCIIPUSITHIO LIBETA
MPEIMETOB MPU UX HAOIIOIEHUN
yepe3 1[BETOBbIE GUIbTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIIEPCUS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxaus”
O P

77 mertht Pesepgopaa u https://m.edso00.ru/P922QVFIV
TUTAaHEeTapHAsI MOJICITh aTOMa
I1 Bbopa. M

78 OCTYIETR! Opa. SIoAeIs arova https://m.edsoo.ru/OBJPHE0G2
bopa
Hcenyckanue v nornomeHue cBera

79 aromom. KBaHTtsl. JIuHneituaTeie https://m.edsoo0.ru/MILRTHPCO
CHEKTPBI
VYpok-npaktukym "Habnronenue

80 " https://m.edso0.ru/7TNCLNW296
CIIEKTPOB UCITYCKAHWS

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

82 TPOCHIE ATOMHOTG AApa https://m.eds00.ru/IRVESKOFK
Hyknonnas Mmoaens
P .

83 AIHOAKTHBIHE NPeBpatieHis https://m.edsoo.ru/RA796 TPSP
H3oTorsl
P :

84 | CHICHIE Sa7at To Teve Y https://m.edsoo.ru/WX2HQP2S6

PagnoakTuBHBIC TTPEBpAIICHIS

85 [Tepuon momypacmaa https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IpUpOJIE, MENULINHE, TEXHUKE"
A .3

87 AACPHEIC PEATIiH. JaKOHH https://m.edsoo.ru/Y OQ2XMKO0

COXpPAaHCHUA 3apAa0BOTO U
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MacCCOBOI'O YHUCECII

88

89

DHeprus CBSI3H aTOMHBIX sep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun'

https://m.edsoo.ru/NSTEUFIO3

https://m.eds00.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neiaeHus
anep. Uctounuku 3Heprun
CoJHIa ¥ 3B€31

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHpepenmus "SAnepaas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBnie saBiaeHus"

https://m.edsoo.ru/TBOXB9TUOQ

93

94

95

KonTponbhas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanTosrie saBienus"

[ToBTOpenue, oboOIIeHNE.
JlaGopatopHbie pabOTHI MO KypCy
"B3auMoaeicTBUE TET

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 3aj1a4 [0 TeMe
"TemoBele MmpoLeccs”

https://m.edsoo.ru/SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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96

[ToBTOpenue, o6o0IIeHNE.
Pemenue pacdeTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"KIIJI TermoBbIX aBurarencii'”

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6oOIICHNKE.
Pewenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a/]1a4 110 TeMe
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obobIICHNE.
JlaboparopHbie pabOTHI 11O KypCy
"CBeToBBbIC SIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, o6o0menue. Pabora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOpenue, o6o0mmenue. Pabora
¢ TekcTtamMH 110 TeMe "CBeTOBEIE
sBieHus"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600meHue. Pabora
¢ TekctamMu o Teme "KBanToBas
u siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICJCTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7a4ud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTh  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUIN

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMS], CIENYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTh NPHUHIMIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIH30BaHMS (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, COMPOBOXKIATh BBICTYIJIEHUE NPE3EHTalue

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIINIbI, BBICTPAHWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jinyaTthb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
HCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a71auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLINE (PU3NUYECKHE BEIUYMHbBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

OpPEANONoKeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaThb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl O CXeMaM M CXEMaTHMYHBIM PUCYHKaM, COCTaBISATh CXEMBbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAuYEHUs
AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
NPAaKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs 0€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAIH (PU3NUECKOTO CONEPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (pU3MUecKoro cojaepKaHHsl, CIIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJbKMX HCTOYHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ, B JCATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHUCiIe (PU3NUYECKUE SIBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bU3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSTEIHHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaTh

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3HMUECKUX MOJeNeil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpPMYIHpys TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuémMamu

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
COJepXkKaHus, MyOJIMYHO MPEACTaBISATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIAJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

Odusuka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
®dusnyeckue SABICHUA: MEXAHUYECKHE, TEIUIOBHIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas cucTeMa eIMHUIL

14

1.5

2.1

2.2

2.3

ECTCCTBCHHOHay‘lHHI‘/‘I MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsCHEHHE

HaOJIIOaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue paboOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TEN.
N3mepenune temmnepaTypsl Py NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME AMCKPETHOE CTPOCHHE
BEIIIECTBA

JIBuxenne yactuil BemiecTBa. CBA3b  CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue yacTHIl BeIIeCTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUC




ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOcTeH M TBEPABIX  (KPUCTAIMYECKHX)  Tell.
2.4 B3auMocBs3p Mexay CBOHCTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue pabOTHI:
Ouenka JuaMeTpa aroMa METOJIOM psalioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXKEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHUE
3.9 Cxopoctb. CpelHsAsl CKOpPOCTh NPU HEPABHOMEPHOM
' JBH>KEHUU. Pacu€r myTu 1 BpEMEHH IBUKEHHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 TeJl KaK NPUYMHA U3MEHEHHUS] CKOPOCTHU JIBUKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tejla
34 [InmotHOoCcTh  BemectBa.  CBSI3p  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B eIMHHIIe 00hEMA BellecTBa
3.5 Cuila Kak XapaKTepUCTHKA B3aUMOJIEUCTBUS TEIN
38 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl c
' MOMOIIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsxecTu. Cuna TaKeCTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIbKEHUS W TPEHHUE TIOKOS.
' TpeHue B IpUpoOJIe U TEXHUKE
3.9 CnoxxeHue Ccuj, HalpaBJIEHHBIX IO OJHOM MpPSMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBMIKEHUS




(wapuka B KMIKOCTH, MOJEJIU  3JIEKTPHUYECKOTro
aBToMoOmWIs u Tak pjanee). OmpepeneHue cpenHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, J€MOHCTPHPYIOLIHUE
3aBUCUMOCTh PacTshKeHUs (nedopmanyu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnueckue SBICHUSA B IIpUpoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JIeUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpolcTBa: TMHAMOMETP, MOALIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBnenne TtBEpAoro tema. CrocoObl yYMEHBLIECHHUS U

1 YBEJIMYEHUS 1aBIICHUS
45 JlaBneHue ra3za. 3aBUCMMOCTD JIaBJICHUS Tra3a oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MAaLTUHBI
3aBUCUMOCTh  JIaBJICHUS KUJKOCTH OT  TJIyOMHBI.
4.4 IMuapocraTuueckuii mapagoxc. CooOIIAOITHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunnel
A5 CYIIECTBOBAHUS BO3AYIIHOW oO0o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YypOBHEM MODSI
46 Wzmepenue armocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMOC(hEpHOro JaBIeHUS
JleficTBHE KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
49 [IpakTrueckue pabOTHI:




4.10
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UccnegoBanmne 3aBHCUMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKHUIKOCTH YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEéHHoe B  KuUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHJAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJIKUBAIOILECH
CHJIBI, JICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMA
MOrPY>KEHHOW B KUJKOCTh YACTHU Te€Jla U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYMpPOBAaHHE  JIOAKM W  OmpeaeineHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHuvsMm, IJIaBaHUueC

pBIO

TexHuueckue yCTpOHCTBa: COOOMIAIOIIUECS COCYIIBL,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOIIHOCTD, DOHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTD
£ 3 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
54 [IpumeneHnue nmpaBuia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'O IEWCTBUS MEXaHU3MOB. [IpocTtrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeJNA, MOJIHITOTO HAll 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS W
' COXpaHEHUS MEXaHHYECKOH dSHEepTUn
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CWJIBI  TpPEHUs  MpU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, XKUAKOCTEH U TBEPABIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUSA
6.5 TemioBoe paclIupeHue u cxaTue
66 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprus. CriocoObl HN3MEHEHUS BHYTPEHHEN
' SHEPruu: Terionepeaaya U CoBepIIeHne padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
' U3JIy4eHue




KoanuectBO  TEIIOTHL VYnenbHags  TEIIOEMKOCTH

6.9
BEIECTBA
TemiooOMeH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TeraoTa niaBJICHUs
[TapooOpazoBanue ©u  KoHJeHcarus.  Mcmaperwue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TomuBa. Y ieibHasi TeMja0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTeNnd U 3alliura
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIU WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

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

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBhI.

Halmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccnenoBanue SIBJIICHUS TEI000MeHa pu




CMEILIMBAHUH XOJOJAHOW U rOpsYEr BOJBI.

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

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

dusznueckue SBICHUS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHUA B IPUPOJL,
6.18 KpUCTAJUIBI B npupoje, uznydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT

BCJIMYHHBI 3apsa0B U PACCTOAHUA MCIKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apda0B. QHCMCHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHMKY IIOCTOSSHHOIO TOKA




HeicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX M razax

Onektpuyeckas uenb. Cumia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
7.9

COINPOTUBIICHHUE BEIIECTBA
7.10 3axon Oma a1 ydyacTka 1enu

[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYeCKUe LEenu U MOTPEOUTENH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[ToctosinHble MarHuThl. B3ammoneicTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHoe Tmone 3eMiid U €ro
7.15

3HAUYEHHE JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HAa MPOBOAHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCTIOpTE

Onbitel  ®Papanes.  SIBneHue  AIEKTPOMATrHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JNEKTPUYECKOM  DHEPIHUH. ONEeKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOICHHIO DJICKTPHU3AIAN TET MHIYKIIHEH

U TIPU COTIPUKOCHOBEHUH.




HccnenoBanue AEUCTBHS DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAIU TIOTIEPEYHOT0 CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH  TPHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHIIbI TOKa MpPU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpezneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BbIICNIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HAMpPSKEHUS
Ha Hell. Onpenenenue KII1JI narpeBarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUSA TOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
uX OoObeNMHEHWH U pasfeneHud. McciaenoBaHue
JEACTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIINE  3aBUCUMOCTH  CHUIBI
B3aUMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs ToKa B Karymke. M3ydenue

)ICfICTBI/IfI MAarHMuTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAHUIO ABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIHUU:




HUCCICIOBAHUC W3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnyueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OIJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE MoJje 3emiiu, Apeld MmoCcoB,
pOJIb MAarHUTHOTO TOJIS YISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHuyeckue ycTpoOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuu,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPBI,  HArpeBaTeNbHbIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENH, JIIEKTPOMATrHUT, JJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszzneina
MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe MPSIMOJIMHENHOE JBUKEHUE.
8.4 CpemHsass W MTHOBEHHass  CKOpPOCTh  Tella  IpH
8 HEPaBHOMEPHOM JIBH>KEHUH
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBUKCHHE
8.6 CBobOoaHoe nagenue. OneITh [ anunes
PaBHOMepHOE nBUKEHUE MO OKpyxHOcTU. [lepuon u
8.7 yacToTa oOpamenus. JIuHEWHass W yriaoBas CKOPOCTH.
LleHTpoCTpeMUTENBHOE YCKOPEHHE
8.8 [TepBorii 3akoH HeroToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUN CHIT
8.12 Cuna ynpyrocty. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHHUS CKOJBKEHHS, CHJIa
' TPEHWUSI IOKOS, IPYTHE BUIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TSTOTCHUSI.
' Yckopenne cBOOOTHOTO MaCHHS
815 IBmwxenne  raner  Bokpyr  Comuma.  [lepsas
' KOCMHYECKasi CKOpOCTb. HeBeCOMOCTh U Tieperpy3Ku
PaBHOBecMe  MaTepUaIbBHOW  TOYKU.  AOCOJIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TshkecTn
8.18 Nmnynec Tena. M3menenune ummynbca. UMIynbc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun Tsxectw, ymnpyroctu, TpeHus. CBs3b
' SHEPTUM U paboThI
8.23 [loreHnuanbHas dSHEpPrus Tena, MOAHITOTO  HaJ
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CKATON MPY>KUHbI
Kunernyeckas sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU
[TpakTuueckue paboThI:
Omnpenenenne CpeaHEel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHre yCKOpeHHUs: Tela NMpU PaBHOYCKOPEHHOM

JIBIDKCHUH 110 HAKJIOHHOM TJTOCKOCTH.
WccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHH MpPHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHOW CKOPOCTH.

IIpoBepka rumoTespl: €cClIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JIBWKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIbI TPEHHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
koddduimenTa TpeHus CKoyubkeHus. OnpeneneHue
kEcTkocTH TpPYKUHBL OmpesercHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM [IBWKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CUJIBl  YOPYroCcTM  NpH  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBMXKHOTO W TIOJBHXKHOTO

0JIOKOB

@u3nYeCKUe [BJICHUSA B MPUPOJIC: TPUIUBBI U OTJIUBBI,
JIBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

MMOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit 51 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatieHue sHepruu npu KoiedaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ pacrpocTpaHeHHsl. MexaHUYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ['poMKOCTH 1 BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
[TpakTyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUOAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHHWI

IIPY’KUHHOI'O MassTHUKA




UccnenoBanue 3aBUCHMOCTH TIepUoOJa  KoJeOaHWI
IIOABCHICHHOTO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH —Tepuoja  KoJjeOaHWI
MPY>KHHHOTO MasTHHKa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHuYecKkne yCTPOMCTBA: 3XOJOT, HCIOJIb30BaHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHOG I1I0JIC. :‘)HGKTpOMaFHI/ITHHC BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
. BomHoBBIE CBOMICTBA CBETa
10 [TpakTyeckue paboTHI:
10.4 N3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOoIETOBOIO )51
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTpOMCTBa: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. icTouHuky cBeta
11.2 IIpssmonuHEitHOE paclIpocTpaHEHHUE CBETA
Otpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTpaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETa.
' [ToHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 Jlunza. Xop nydeit B 1uH3e




Onrtruyeckas cuctema QoToanmapara, MHKPOCKONA H

11.6
TEJIECKOTIA
117 I'ma3 kak onruyeckass cucreMa. bnM3opykocTs u
' JTAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B criekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CrieKTpalbHBIX IBETOB. Jlucmepcus cBera
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKeHHUs
CBETOBOTO Jy4a OT yIJa MaJIeHusl.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaIMeTa B
TUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCUMOCTH yIyla MPETOMIICHUS
CBETOBOTO Jiy4a OT YIjla TMaJeHHsl Ha TPaHHIE «BO3IAYX —
11.9 CTEKJIO».
[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIMH3BL.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAOIIEH JINH3HI.
OMnBITH TIO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OnbITHl 1O BOCHPUATHIO LBETa MPEIMETOB INPH HUX
HaOJIFOICHNH Yepe3 [BETOBbIC (DUIBTPHI
dusnueckue sBICHUS B npupone: 3artMeHust ConHIa U
11.10 JlyHbl, 11BETA TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue ycTpoiicTBa: OUKU, HEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Peszepdopna um r1utanerapHas MoJelIb aroma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aroMoM. KBaHTHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3myyeHHs
14 Ctpoenne aroMHOro snapa. HykiIoHHas Mojenb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamienus. llepuon momypacmana

12.5
aTOMHBIX S1EP
126 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX siep. CBA3b MAacChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Mcrounuku sHeprun
' CounHia u 3BE37
12.9 SnepHas osHepretuka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHU! Ha )KUBBIC OPraHU3MBbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue painoakTUBHOro hpoHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIyYEHHE NPHUPOJHBIX MUHEPAJIOB,
JICHCTBUE PAaJUOAKTUBHBIX H3JIY4YEeHUH Ha OpPraHu3M
4eJI0BeKa
1212 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyAJIbHBINA JO3UMETP, Kamepa Bunbscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 SBOJIOLUHU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHus O BHAAX MaTepud (BEIIECTBO M TIOJIE), O JABUKEHUU Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3nyaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHM U WCIOJIb30BaHWE UX JUISl pelieHus] y4eOHbIX 3ajad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE DPE3YyJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJE TaOIUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAs MOJENIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUYNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBs3bIBalONINEe  (pU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KpPaTKOE YCJIOBHE 3ajadd,
BBISIBIISATh HEJOCTAIOLINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BEITMYMHBI; YMEHHUE OIPEIeNATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBBIKAMHM  IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO IBUKECHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Il BBIYMCICHHS] YCKOPEHUS:
2
a. — v
=R
®dopmyia, CBSI3bIBAIOIIAs] IEPUOJ] M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHOoCcTh BemecTBa. @opmya i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
111 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue ranet Bokpyr Connua. IlepBast kocMudeckasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHECHMs MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Ul TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kosie0aHu NPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbl, JIEHCTBYIOLLErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprus. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bunap! Tennonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa
' napooOpasoBanus: L = Q/m
2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE M KalUJUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMarauuTHoM uHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3emiie, NOIIPHOE CHUSTHNE
Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIepMETp, BOJBTMETP, PpeocTarT,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTEH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENb ITOCTOSIHHOTO TOKAa,
TeHEepaToOp MOCTOSHHOTO TOKa
3.19 OnekrpoMarHuTHbIE BONHBI. [1Ikana 3IeKTpOMarHUTHBIX BOJTH
3.20 Jlyaesast Mmonens cBeta. [IpssmonnHeiiHOEe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckre npuodopsl
IIpakmuyeckue pabomol
M3mepeHue onTHYecKO cuibl coOHparomiel JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxeHuUs,
396 KOTJ1a MpeJIMET PacIioyio’KeH B IBOMHOM (hokyce), moka3aTess MpeIoMIICHHS CTEKIIa.
' UccnenoBanme cBoiicTBa u300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa TIPEJIOMIICHHUS CBETOBOTO Jy4a OT yrjla NMaJCHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBUBLIE SABJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CocraB aToMHOTO siapa. M30TOMmb!

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JTyYCHUH Ha OPraHu3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

OnextpoHHas popma yueOHunka. YMK «Duszuka. 7 kimaccy
1. ®usuka. 7 knacc. Yueonuk (aBrop A. B. [lepeimkun).

2. ®uzuka. Pabouas Terpaas. 7 kinacc (aBropsl: H. K. Xannanos, T. A.
XaHHAHOBA).

3. ®usuka. Pabouas TeTpanp. 7 kiacc (aBTopsl: B. A. KacbsiHoB,
B. ®. Imutpuena).

4. ®duzuka. Terpanb 115 1a00paTOPHBIX pabOT. 7 Kacc (aBTOPHI:
H. B. ®unonosuy, A. I'. Bockansin).

OnextpoHHas popma yuebnnka. YMK «Duszuka. 8 kiaccey
1. ®usuka. 8 kinacc. Yueonuk (aBrop A. B. [leppimikun).
2. ®usuka. Pabouas terpans. 8 kiacc (aBtop T. A. XaHHaHOBA).

3. ®usuka. Pabouas tetpanp. 8 kiacc (aBtophl: B. A. KacksiHOB,
B. ®. Imutpuena).

4. ®uzuka. Terpaaw AJist 1a0OpaTOPHBIX pabOT. 8 Kiacc (aBTOPHI:
H. B. ®unonosuy, A. I'. Bockansin).

OnektponHas ¢popma yueOHnka. Y MK «Duzuka. 9 ximace»
1. ®usuka. 9 kinacc. Yueonuk (aBtopsl: A. B. [lepwimkun, E. M. I'yTHUK).

2. ®usuka. Pabouas terpaasp. 9 knacc (aBropel: E. M. T'yTHuK,
N.T. Brnacosa). 3. ®usuka. Pabouas trerpaas. 9 kiacc (aBTOpHI:
B. A. Kacesnos, B. ®@. JImutpuena).

4. ®usuka. Tetpanb 11st 1a00paTOPHBIX paboOT. 9 Kacc (aBTOPHI:
H. B. ®unonosuy, A. I'. Bockansih).

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. ®usuka. Metoauueckoe nocodue. 7 knacc (aBrop H. B. ®unonosuy).



2. ®usuka. Tectol. 7 knacc (aBropel: H. K. Xannanos, T. A. Xannanosa).

3. ®usuka. CaMoCTOSTEIBHBIE U KOHTPOJIBbHBIE pabOTHI. 7 Ki1acc (aBTOPBI:
A. E. Mapon, E. A. Mapon).

4. ®duzuka. Jlunakruueckue Marepuainl. 7 kinacc (aBTopsl: A. E. Mapom,
E. A. Mapon).

5. ®dusuka. Jlmarnocruueckue padbotsl. 7 kiacc (aBropsl: B. B. I1laxmartoBa,
O. P. llledep).

6. ®usuka. COopHUK BOMPOCOB U 3a7a4. 7 kiacc (aBTopsl: A. E. Mapos,
E. A. Mapom, C. B. Ilo3oiickuii).

7. ®uszuka. Metonuueckoe nocodue. 8 kinace (arop H. B. ®unonosuy).
8. ®usuka. Tectsl. 8 kinacc (aBrop H. U. Crennena).

9. ®uszuka. CaMOCTOATEIHHBIC M KOHTPOJBHBIE PabOTHI. 8 Kilacc (aBTOPHI:
A. E. Mapos, E. A. Mapon).

10. ®usuka. [Ilnmaktudaeckrue MaTepraibl. 8 kiacce (aBTopel: A. E. Mapom,
E. A. Mapon).

11. ®usuka. luarHoctudeckue padoTel. 8 kiacc (apTopel: B. B. [llaxmaToga,
O. P. llledep).

12. ®uzuka. COOpHUK BOMIPOCOB U 3a1a4. § kiacc (aBTopel: A. E. Mapos,
E. A. Mapom, C. B. Ilo3oiickuii).

13. ®usuka. Metoauueckoe mocodue. 9 knace (aBropsl: E. M. I'yTHUK,
O. A. YepHukoBa).

14. ®usuka. Tectol. 9 knacc (aBrop H. 1. Cnennena).

15. ®usuka. Iunakruueckue matepuansl. 9 kinace (aBropsl: A. E. MapoH,
E. A. Mapon).

16. ®usuka. CoopHHUK BONPOCcoB u 3a1a4. 9 kiace (aBropel: A. E. Mapos,
E. A. Mapomn, C. B. Tlo3oiickuit).

17. Onextponnas gopma yueOHrnKa. KOMIIIEKT HArsHBIX TTIOCOOUHA.



* Meronnyeckue nmocodus u pekomenaarnmu. — URL: https://edsoo.ru/mr-

fizika/

* Y4eOHO-MEeTOANYEeCKOE 00ECIICUCHHE MPOIIECCOB MPETOAaBaHUsI XUMUH,
Oouosioruu, GU3MKK Ha YPOBHIX OCHOBHOT'O OOIIEr0 U CPEHEro OOIIEro
00pa3oBaHUsl C BKIIOYEHUEM JOMOIHUTEIBHOTO HHKEHEPHOTO KOMIIOHEHTA :
meTonnueckue pekomennanuu / H.A. 3arpanuunas, JI.A. [lapurytuna, A.A.
Axyra, A.C. I'oponenckas, O.H. JlorsunoBa. — M. : ®I'BHY «MHcTutyT
COJIEp>KaHMs U METOA0B o0OydeHus», 2024. — 73 c.

» KonTekcTHble 3a1auu. 3aaHus K yueOHOMY Kypcy «Du3ukay : yaeoHoe
nocooue / A.A. Sxyra, JI.W. Acanosa ; nox pea. JI.A. Ilapurytunoit — M.:
OI'BHY «MHCcTUTYT conepkaHusi U METOJI0OB o0OyueHus», 2024. — 61 c.

* Meroauueckuii keiic. DnekrpomarauTHas nHAykius. (dPusuka. 8 kiacc) /
T.B. Caymikuna, A.A. Skyra ; nox pea. JI.W. AcanoBoii. — M. : ®I'BHY
«MHCTUTYT coiepaHus U METOJI0B 00yueHus», 2024. — 15 c.

* Metoauueckuii keiic. ['mapocraruueckoe napienue (Pusuka. 7 knace) / T.B.
Caymikuna, A.A. fkyra ; nox pexn. JI.M. Acanosoit. — M. : ®I'BHY «MucTutyT
coJiep)KaHusl U METOA0B 00yueHus», 2024. — 12 c.

* bank 3amanuii 1715 TEKYIIETO OIICHUBAHUS IO YICOHOMY TIPEIMETY
«Dusukay. OcHoBHOe obO1Iee oOpazoBanue / A.A. fAkyrta, E.J[. Kouepruna,
H.A. 3arpanununas ; noxa pen. JIL.A. Ilapmytunoi. — M. : ®I'BHY «MucTUTyT

COJIep>KaHus U METOA0B 00yueHus», 2024. — 107 c.


https://edsoo.ru/mr-fizika/
https://edsoo.ru/mr-fizika/

* [IpakTrdeckue (J1abopaTopHbie) paboTHI IO yueOHOMY TpenMeTy «Du3ukay.
OcHoBHoe o611ee oopazoBanue. CpegHee o01iee oOpa3zoBaHue: yaeOHOe
noco6ue / FO.B. Crapokypos, A.A. Skyta, H.I'. )Knanosa ; nox pexn. JLA.
[Mapurytunoit. — M. : ®T'BHY «MHcTUTYT coniepkaHust 1 METOJIOB OOYUECHHUS,
2024. - 28 c.

* JlocTukeHNE METANIPEMETHBIX PE3YJIbTATOB B pAMKaxX U3y4EHUS MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHue) :
Metoauueckue pekomenaamnuu / H.A. 3arpannunas, JI.A. [Tapurytuna, A 1O.
Ilentun, A.B. Tepemos. — M. : ®I' bHY «MHCTUTYT cTparernn pa3Butus
oOpazoBanusi», 2023. — 136 c. Pazgen Meroanueckue maTepuasl /
Mertoanyeckue BUIe0ypokH (B ToM uncie mo pusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/ Paznen Meroandeckue
WHTEPAKTUBHBIC KEUCHI: CII0KHBIEC BOMPOCHI MPEMOIaBaHusl YIEOHBIX
npeaMeToB (B ToM uuciie 1o ¢pusuke). — URL:
https://edsoo.ru/metodicheskie_kejsy/ Hanpumep: DinekTpoMarHuTHasI
uHIyKIus (8 Kiacc);

MeTtonuueckre 0COOCHHOCTH U3YUYEHUS TEMBI «3aKOH TIpeIoMIIeHUs cBeTa» (9

KJj1ace).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



http://school-collection.edu.ru/collection EctecTBeHHO-HAYYHBIE SKCTIEPUMEHTHI
— ®wusuka: Komneknus Poccuiickoro o0meo0pa3oBaTea»HOTO opTaia
http://experiment.edu.ru OTkpbIThI# KOUTEIK: DH3KKa

http://www.physics.ru DneMeHTbI: TONMYJISIPHBINA CaT 0 QyHIaMEHTATHHON
Hayke http://www. elementy. ru BeeieHre B HaHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BuptyansHbriiMeToiaeckuii KaOWHET yauTels GU3NKA
u actponomuu: caut H.H. 'omynunoi

http://www.fizmatklass.ru BupryanbHbIii)OH]T €CTECTBEHHO-HAYYHBIX U
Hay4YHOTEXHUYECKUX 3(PPekToB «dPpPexTrBHasT PU3HKa»

http://www effects.ru I'azera «®usuka» Uzpatensckoro qoma «IlepBoe
CEHTAOPS

http://fiz.1september.ru EcrecTBenHo-Hay4Has mikoyia ToMcKoro
MOJIMTEXHUYECKOTO YHUBEPCHTETA

http://ens.tpu.ru 3annMaTenbHas GuU3MKa B BOIPOCaxX U OTBETax: caiT B.
Enbkuna

http://teach-shzz.narod.ru MuadopManmoHHble TEXHOJOTHUHN B TIPEIIOIaBaHUN
¢usuku: cait 1.5, Gununnosoi

http://ifilip.narod.ru UudopmariioHHble TEXHOJIOTHH Ha YpOKaX (DU3HKH.
WHTepakTHBHAS aHUMAIIHS

http://somit.ru Marepuer-mecto pusuka

http://ivsu.ivanovo.ac.ru/phys Kadenpa puzrks MoCKOBCKOTO HHCTUTYTA
OTKPBITOTO 00Opa30BaHUS

http://fizkaf.narod.ru Ksant: Hay4HO-TIONyJISpHBIA (U3UKO-MaTeMaTHUCCKUN
JKypHAI

http://kvant.mccme.ru Knacchas ¢usuka: cait yaurens Gpusuku E.A.
banmgunoii http://class-fizika.narod.ru Konmenmuun coBpeMeHHOTO
€CTECTBO3HAHMUS: DJICKTPOHHBIN YICOHUK

http://nrc.edu.ru/est JTaboparopus o0yuenus ¢puszuku u actponomun UCMO
PAO http://physics.i0s0.ru JlaypeaTsl HOOCIEBCKO# peMun 10 HU3NKE



http://n-t.ru/nl/fz Matepuansr kapenpsr oomeit Gusuku MI'Y um. M.B.
JlomoHOCOBa: yueOHbIe TOcoOUs, (PU3NUECKUN MPAKTUKYM, BUICO- U
KOMITBIOTEPHBIE IEMOHCTPAIIUH

http://genphys.phys.msu.ruMarepuans! puzugeckoro pakynprera CaHKT-
[TeTepOyprckoro rocy1apCTBEHHOTO YHUBEPCUTETA
http://www.phys.spbu.ru/library Mup ¢usuku: geMoHcTpanun GpU3HIECKUuX
IKCIIEPUMEHTOB

http://demo.home.nov.ru O6pa3zoBaresnbubic MaTepuansl o gusuke TU um.
A.®. Nodde

http://edu.ioffe.ru/edu O6y4aroiue TpeXypoBHEBbBIE TECThI IO (U3KKE: CAT
B.U. Perenbmana

http://www.physics-regelman.com OnaitH-ipeoOpa3oBaTeib ¢IUHUIL
u3mepenus http://www. afportal.ru ITpoekt «Bcst pusmka»

http://www fizika.asvu.ru Pemenus 3anaq u3 yaeOHUKOB 110 (PU3UKE

http://metod-f.narod.ru CamorecTrpoBanue MKOIBHUKOB 7-11 Ki1accoB u
aOUTYypHUEHTOB 10 (PU3HKE

http://marklv. narod.ru/mkt dusukam — npenogaBaTensM U CTYJACHTaM
http://teachmen.csu.ru®usuka B aHUMAIUAX

http://physics.nad.ru ®u3uka B npe3eHTaIMIX

http://presfiz.narod.ru ®usuka B mkoe: caidt M.b. JIbBoBCKOTO
http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac

http://physics03.narod.ru ®usuka mis Beex: 3amaun 10 GU3NKE C pEIICHUSIMH
http://fizzzika.narod.ru ®usuka mis yuureneii: caiit B.H. EropoBoit
http://www.vargin.mephi.ru ®usuka.py: CaiT 11sl yq9anmxcs u
npenojaaBarenen GU3NKu

http://www fizika.ru ®usukomn: B momorip HaunHaromeMmy Gusuxy http://www
alsak.ru Sinepnas ¢usuka B IHTEepHETE

http://nuclphys.sinp.msu.ru Onmummuazns! o pusuke Beepoccuiickas
OJIMMIINAaAa IIKOJBbHUKOB I10 (1)I/I3I/IKC
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