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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YyYCHHS
Gu3MKN Ha JEATEeIbHOCTHOM OcHOBe. B mporpamme mno (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJIbKY (U3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEed ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HAay4HOro MeETojJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

WN3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOUIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHSATH SIBICHUS;

+ OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO HCCIIEAOBAHNUS;

e UHTEPHpPETUpPOBATH  JaHHbIE W  HCMOJb30BaThb  HAay4yHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B



oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npocseienust Poccuiickoit @enepanuu (mpoTokos ot 3
nexadps 2019 r. N@ [1K4BH).

Henan nzyvyenus Gpuankm:

npuoOpeTeHue HHTEpeca M CTPEMIICHHS OO0yYaroIuxcs K HaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOpMUPOBAHHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjibTaTra H3ydeHHs
OCHOB CTPOCHHS MaTepuu U (HyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupOBaHHE TPEACTABICHUNA O POIU (UBUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HUCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MepeHue @u3anyeckux BelWYuH. PuU3nyYecKue
npuoopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmogaemMoro apiieHus. Onrcanne (pU3NIECKUX SBICHUN ¢ TOMOLIBIO MOJENIEH.

Hemoncmpauuu.
o MexaHuueckue, TEIJIOBBIE, JJICKTPUYECKUE, MArHUTHBIEC, CBETOBBIE
SIBJICHUS.

o @uznueckre TpuOOPHI U MPOIEAYpa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
« Omnpenenenue 1EHbI IETEHUS ITKAJIbI U3MEPUTEILHOTO TTpUbdOpa.
« H3mepenue paccTossHUM.
« MH3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.
« OmnpeneneHne pasMepoB MaJbIX TEI.
o HM3mepeHue temmepaTypbl HPU TMOMOIIHM >KUIKOCTHOTO TEPMOMETpPA M
JlaTYuKa TEMIIEPATYPHI.
« IlpoBeneHue uccraenoBaHUs MO MPOBEPKE TUIIOTE3BI: NAIBHOCTH MOJIETA
apuka, MymeHHOTr0 TOPU30HTAIBLHO, TeM OOJIblle, YeM OOJIbIlle BhICOTA
MycCKa.
Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBA.
CrpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAJIKUBAHHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

« HaOmonenue 6poyHOBCKOTO JBUKEHHUS.

« HaGmonenne nuddys3un.

« HaGOmiogenue  sBICHUM,  OOBACHSIOMIUXCS  NPUTSDKCHHEM WU

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

« Omenka JuaMeTpa aTroMa METOAOM PsAIOB (C  HCHOJIb30BAaHHEM

dboTorpadwuii).
e OnbIThl 10 HAOIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
o OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKCHHUS.
Paznen 3. /IBukeHue u B3auMOACCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHUS.
SBnenne uHepuuHM. 3aKOH HMHEpUHMHU. B3anmonaeicTBUE Tell Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BellecTBa.
Cuila Kak XapakTepucTHKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
« HabGnrogenne MexaHMYeCKOro IBUKEHUS TeNa.
« M3mepeHne cKOpOCTH MPSIMOIUHEHHOTO ABUKEHHUS.
« HaGmronenue siBJIeHUS HHEPLIMH.
« HaGmogenune n3MeHeHUsI CKOPOCTH MPU B3aUMOJICHCTBUY TE.
« (CpaBHeHHE MacC MO B3aUMOAECHCTBUIO TEJ.
« (Cl0XK€HHE CUII, HAPABJIEHHBIX 110 OJHOW MPSAMO.
Jlabopamopuvie pabomel u onvimel.
« OrmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

« Ormpenenenue cpemHeld CKOPOCTH CKOJIBKEHUSI OpyCKa WM IIaphKa I10
HAaKJIOHHOM IJIOCKOCTH.

« Omnpenenenre MIOTHOCTH TBEPAOIO TENA.



OnwITHI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshKeHUs (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

OMnBITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT
Beca Tejla M XapakTepa CONMPUKACAIONINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TeJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppuyemu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[lepenava naBIeHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCHMOCTDh BBITAIKHUBAIONICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTH
TeJa ¥ MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS IIJIOTHOCTEH Tejla M JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOH B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TENO,
MOTPYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

KoHncTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKHM U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra nu MOIIHOCTB. JHeprus.
Mexanudeckast pabota. MOITHOCTb.



[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsi peiuara. [IpuMmeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJOKY.
«3omnoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

« IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

« Omnpenenenne pabOTHl CUJIBI TPEHHUS NMPU PABHOMEPHOM JBHKCHHUH Tea

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
« MHccnenoBanue ycioBHil paBHOBECHS pblyara.
« WN3mepenune KII/] HakKIOHHOM IIOCKOCTH.

« N3ydeHue 3aKoHA COXPAHEHUSI MEXaHUUYECKOW YHEPTUH.
8 KUIACC

Paszgea 6. TeruioBbie sABJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPrHM:
TeIrIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIIJ temoBoro asuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.



Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysuu.

HaOnroienue siBeHnil cMauMBaHUs U KaMWIISIPHBIX SIBJICHUU.
Habnrogenue TemioBoro pacuupeHus Teml.

N3meHenue paBieHUs Tra3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
HaOnronenue kumneHusl.

HabGnrogenue noctossHCTBA TeMIlepaTyphl MpHU MJIaBJICHUU.
Mogenu TenoBbIX IBUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaUIOHE IIPUILA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TIOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMYECKUM LIVITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TEMIOTHI MIABICHUS JbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onekrpuyeckoe mnoisie. Hanpsoxk€HHOCTH syekTpudeckoro nosisd. IlpuHnmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.
Jlemoncmpayuu.

o DJeKTpu3aius Tel.

« JIBa poja 3JIEKTPUUECKHUX 3aPSAJI0OB U B3aUMOJICCTBUE 3aPSIKEHHBIX TEJL.
e  YCTpOWCTBO U ICHCTBUE IIEKTPOCKOIIA.

e DIJIEKTpOCTAaTUYECKAS] UHIYKLIHSI.

e 3aKOH COXPaHEHUS SJEKTPUUECKUX 3apAJIOB.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MopaenupoBaHK€e CUTTOBBIX JTUHUN 3JIEKTPUUECKOTO MOJISI.

e HCTOYHMKM MOCTOSITHHOTO TOKA.

o JlencTBUSA 3IEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUN TOK B KUJIKOCTH.

« T'a30BbIl pa3ps.

« H3mepeHune cuibl TOKa aMIIepMETPOM.

« H3mepeHune 2JIeKTPUUECKOr0 HAMPSKEHUS BOJIBTMETPOM.

« Peocrar u marasuH CONpPOTHUBIICHUM.

« B3saummopneincTBue MOCTOAHHBIX MAarHUTOB.

« MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU MOJKOCOB MarHuTa.
« MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

« OmnbIT DpcTena.



MarnuTtHoe 1ojie Toka. DIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTl Dapajnes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel MO HAOIIOACHHWIO OJJICKTPU3AIMK  Tel MHAYKIMEH W TIpH
COMPUKOCHOBEHUH.

HUccnenoBanne [EUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKU H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pPe3UucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOILINE 3aBUCUMOCTh AJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHHUS U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSOKEHUW TIPpU  IOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHUJIbl TOKa MPU TAPAJIECIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OnpenesieHue MOIIHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTIOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUuTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPpU  HX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKA W HANpaBJCHUS TOKa B
KaTyIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.



e OmnpITEl 1O HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HUHAYKOUUN:
HCCICAOBAHHUC U3MEHCHUN 3HAUYCHUS U HanpaBJICHUA HWHAYKIIUOHHOIO
TOKaA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTE MEXAaHMUYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
JnBrkeHne. HepaBHoMepHOE NpsMonuHETHOE nBMKEeHME. CpeHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE O OKpYKHOCTH. Ilepumon m yactora oOpalueHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPJOIO TeJIa C 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.
« HaGmogeHne MexaHUYECKOTO JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

« CpaBHEHHE MYTEH W TPACKTOPUM JBUKEHHUS OJHOTO W TOTO XK€ Teia
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

« H3mepeHne CKOPOCTH U YCKOPEHHUS TPSAMOJIMHENHOTO IBUKECHUSL.

« HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHMUS.

« HaOmonenue aB>KeHUS Tea MO OKPYKHOCTH.

« HaOmonenue MexaHUYeCKUX SIBICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUU
OTHOCUTEIHHO KabMHETa (PU3MKH.



3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnroneHnue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKOM SHEPTrUuu PpU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IAPUKA WIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  NHOABEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUoI,
4acToTa, aMIUINTyAa. MateMaTnyecKkui U NpYyKUHHBIM MasTHUKU. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U
MonepeyHbple  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnueckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.



3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.
« HaGOmogenne konebGaHWili Ten MOJ JEUCTBHEM CHIBI TSHDKECTH M CHJIBI
YIOPYTOCTH.

« HaOmonenue kosebaHuil rpy3a Ha HUTU U Ha IPYKUHE.
« HaOmionenue BEIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
« Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
« HaGmonenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
e AKYCTHYECKHI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
« OmnpeneneHne 4YacToThl W NEpHOJA KOJIEOAHWHA MaTEMaTUYECKOTO
MasiTHUKA.
« Ompenenenre 4acTOThI U MEpUOa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
« MHccnenoBanue 3aBUCUMOCTHU Teproa KojaeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
« HccnenoBanue 3aBUCUMOCTH MEpUOAA KOJEOAHUN MPYKUHHOTO MAsITHUKA
OT MaccChl Tpy3a.
« IlpoBepka HE3aBUCUMOCTH TepUoja KoJieOaHUMN Tpy3a, MOJBEUICHHOTO K
HUTHU, OT MACCHI Ipy3a.
e OnpITel, JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  IEpuoAa  KoyieOaHUM
MPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
« l3mepenue yckopeHusi CBOOOAHOTO MaICHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.
Hemoncmpauuu.
« (CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.
« DBonHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomul u onvimaol.
« N3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUILHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.
JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimosuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.



[Ipenomnenue cBera. 3akoH mperomieHUs cBera. llomHoe BHYTpeHHee
OTpaxkeHHe cBeTa. licnonp3oBaHME MOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xonm nydeit B JuH3e. OnTuyeckas cucrteMa (oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HeroTtona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacpoCcTpaHEeHHE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHui B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomieHue cBera.

OnTuyeckuii CBETOBOI,.

Xop nydeil B coOmparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mojens riaza.

Paznosxxenue 6e10ro cBeTa B CIEKTP.

[TonyueHnue 6eoro cBeTa Mpu CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHHUs CBETOBOTO Jyya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU# ¢ TOMOIILI0 COOMPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HL.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO

spa.

Hyknonnas wmopens aromHoro szapa. HM3oromsl. PagnoakThBHBIE

npespauienus. [lepron noiaypacnana aTOMHBIX sAEp.



SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJlOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3.

SAnepnas sHepretuka. JeWCTBUS paguOAKTUBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

o CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

o CnekTpsl pa3JIMYHbIX ra30B.

« CnekTtp BozopoJa.

« HaGmoaenue TpekoB B kamepe Busbcona.

« Pabota cuérynka HOHU3UPYIOIINX U3ITYICHUH.

« Peructpanus uznydeHus NpupoAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

« HaOmroneHue CrUIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

« MHccnenoBanue TpeKOB: U3MEPEHUE PHEPTUM YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

« H3MmepeHue pagroakTUBHOTO (poHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOAYJTh TIPEAHA3HAYECH JJII CUCTEMAaTU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (DU3MKH, a TakKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (U3UKe i1 00ydaromuxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCJICIOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO ACSATEIBHOCTHBIM XapakTep JaHHOTO pa3lielia pealn3yeTcs
32 CY€T TOro, 4YTO OOydYaroluecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIE METOJIbI HCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
Yyucie A1l IPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIMM HAa OCHOBE 3aKOHA IMPEBPAICHUS M COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM TOCTUKEHUI
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH J10003HATEIBHOCTH, MHTEpPECa K HCCIEN0BATENIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKHUM U TEIUIOBBIM 00OpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluy, Topoja, Kpas) TEXHOJOTMYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIMUECKHUX
3HAHUM;

- HHTEPEC K MPAKTUIECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA

- OpUEHTAIMs HAa NMpPUMEHEHHE (U3MUECKUX 3HAHUHM U1 peleHus 3ajad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

- OCO3HaHHUE IIIO0AJBHOTO XapaKTepa SKOJIOTMYECKHX IMpOoOJeM U IMyTel ux
peuieHus;

8) agmanTanum K M3MEHSIOIUMMCH YCJOBHSIM COLMAJIBHONW M NPHPOSHOH
cpeabl:

- TOTpeOHOCTh BO B3aUMOACHCTBHM TPHU BBIOJHEHUH WCCICJOBAHUN H
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTUX;

- TIOBBIIICEHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

- IOTPEOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUI, B TOM yucie (HOpMyIUPOBaTh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

- OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKu;

- IUTAHUPOBAHUE CBOErO Pa3BUTHS B NPUOOPETEHUH HOBBIX (U3UUYECKUX
3HAHUM;

- CTPEMJIEHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSA3HM IPUPO/Ibl, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OLIEHKa CBOMX JCHCTBHM C YYETOM BIMUSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OocBOEHHsS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO

oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJoruueckue JeficTBUA:

e BBIBISITH M XapaKTE€pPU30BaTh CYIECTBEHHbIE NPHU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M JOCTOBEPHOCTh HH(POpPMALHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE BBIIBUTaTh NPEANOI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nnopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJIbHYIO (GOpPMY MpPEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHHS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIEeprMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paOOThl MpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HANpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3NIMUHBIX  TOJXOJAX MPUHATHA  PEIICHHM
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmo);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HICSCKON 3a7a9d WA
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh NIpeIjiaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])) PE3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a1a4 UK
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjiacce mpeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

UCIIOJIB30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHE  SIBJICHMS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IJJaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIUs,
B3aMMOJEICTBUE TEJ, paBHOBECUE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada JaBiCHUsS TBEPABIMU TelaMH, >KUIAKOCTAMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABAaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEPrHH) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IPUMEPHI ABMXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMOoc(epHOro JaBJICHUs Ha KUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJI0BEeKa, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3UYECKHUE SIBICHUS, UCTIONb3YS
dbu3nYecKre BEIMYMHBI (Macca, O0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPENIHSASI CKOPOCTh, CUJIa YIIPYTrOCTH, CHUJIA TSHKECTH, BEC
Telna, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHWJbI, KO()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETUYECKas U MOTEHIMaJIbHAs SHEPrus), NMpU OMHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI M EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CWII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHU4eCKON
SHEPruM, NpPU H3TOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHAa U
3allMChIBaTh €70 MaTEMaTHUECKOE BBIPAKEHUE;



OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIJIOBUS 3a/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BENTUYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTUUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEUIUTh TMPU OMOIIH
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISTh IPOBEPIEMOE
npeanosjoxkenue  (TUNOTe3y),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAONIOACHHUIO (PUBMYECKUX SIBJICHUWA WM
duznyeckux CBOMCTB TeN: (dopMynupoBaTh IPOBEPSIEMBIE
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBAHHUS,
3aMUChIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSMBIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJb30BAaHHEM aHAJIOTOBBIX U
U@POBBIX TMPUOOPOB, 3aAMMCHIBATH I[IOKa3aHUS MPUOOPOB C YU4ETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABWKYIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CHIIBI
YOPYTrOCTH OT YJJIMHEHUSI MPYKUHBI, BBHITAIKUBAIONICH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CJenysl NpPeIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pEe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
MPEIIOKEHHBIX TaONMUIl W TpaduKOB, AeNaTh BBIBOJLI MO Pe3yJibTaTam
UCCJIEI0BAHNS;

MPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3UYECKUX BEIMYMH (IJIOTHOCTH
BEILIECTBA KUIKOCTH M TBEPAOTO Te€Na, CUJa TPEHUSA CKOJBXKEHUS,
JaBJICHHWE  BO3/JyXa, BbITAJKUBAWONIas Ccuila, JICUCTByIOLIas  Ha



NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMYHHBI;

COOJIIO/IaTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOILAIOLIUECS COCYHAbl, OapoMerp,
phlyar, NOJABUKHBIM M HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX omucaHus (B TOM YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, TUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (DU3MUECKUX 3HAHUNA B TOBCEIHEBHOU
KU3HU JJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOECHUSA
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY KAIOILIEH CpeEE;

OCYLIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUAW M TyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONTb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManu (HU3MIecKOro CoAepKaHus, B TOM
yucie MyOJuYHO JeNaTh KpaTKUe COOOUICHHsI O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX HCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYEHHBIM TOHATUIHBIMA anmapar Kypca (U3UMKH, CONPOBOXKIAThH
BBICTYIUICHUE MIPE3EHTALUCH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pachpenesiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIITHUX.



K koHiy o6yuenus B 8 kj1acce mpeIMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEUIECTBA, KPUCTAIUIMUYECKUE U
amop(HBIe TeJa, HACHINICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE MOJIE, TPOBOIHUKU
Y JUAJEKTPUKH, OCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaaya (TerI0NpPOBOHOCTD, KOHBEKIIUS, U3JIyYCHHUE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINKCAHMI0 MX XApPAaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHBIC SBICHUS B TPUPOJIE,
KpUCTAUIbI B mpupoje, wuznydeHue CoJiHIIa, 3aMep3aHUe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ja4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, YyJAeidbHas TeIjioTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yleJbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllUHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, 3JICKTPUUYECKHI 3aps,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHUE, COMPOTHUBJICHUE IPOBOJIHUKA,
yACIbHOE  CONPOTHBJIECHWE  BellecTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(GbU3UYEeCKUl CMBICT MCTOJB3YEeMbIX BEITUYHH, 0003HAYEHUS W CIMHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAWUTHh (OPMYJIBI, CBSI3BIBAIONINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEITUYUH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH
CTPOEHUs BEIIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIEH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3allUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA T€JI, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJadyd B 2-3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUSL 3aJladyd 3alMChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX IS  pPEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUisl €€ peuieHusl, NPOBOJAUTH PACUETHl M CpPAaBHHUBATh
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(U3MYECKUX METOIOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLECHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJCHUS UCCIIEI0OBAHUS, €1aTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyecKuX CBOWCTB TeN (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT IIBETa H3Iydaromieil (MOTJIONaroIIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel W B3aUMOJEUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHATHBIX IIOJIEM TIOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHuTHOTO TOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBepsieMble MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyZ0BaHUs, ONMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJHATh ~ NPSIMBbIE  WU3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBHOU
BJI&XHOCTH BO3yXa, CHJIbI TOKA, HAIPsDHKEHHWs C HCIOIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3yNbTAaThl U3MEPEHUMN C YUETOM 33JJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAX IIOIEPEYHOTO



CEUEHUs U YACIbHOTO CONMPOTUBIIECHHUS BEUIECTBA MPOBOJAHUKA, CUIIBI TOKA,
UAYIIEr0 4epe3 NPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
UCCIICIOBAaHUE TIOCJIEIOBATEIbBHOTO U  MNapajuIeTbHOTO  COCAMHEHUN
MPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUs], CIeNysl NPEJIO)KEeHHOMY IIaHy, (UKCUPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOJUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIECOBAHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3ndecKux BeaMUMH (ylaenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUJIAaHUPOBATh M3MEPEHHUs, COOUpPaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJE€Ays MPEAJIOKEHHON WHCTPYKUUH, U
BBIUUCIISTh 3HAUCHNE BEJIUYMHBI,

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCaHUsA (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, 3JIECKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, YIIEKTPOMArHHUT, SIEKTPOABUTATEb IIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUA, JJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMBI JIIEKTPUUIECKHUX
Heneil ¢ mociuenoBaTeNbHbBIM U MapalljIeIbHbIM COCUHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LIeTel;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY’KaloLEeH Cpeie;

OCYIIECTBISITh TOMCK HMHPOpPMAIMK  (PU3WIECKOTO  COACpXKaHUSI B
HNHTepHeTe, Ha OCHOBE HMEKOLIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpPMAIUIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  coiepaHHs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BlageTh NpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;



CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHMOPMAIIUI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COJCp)KaHUsl, B TOM 4YHCJIC MyOJUYHO TPEACTABIATH PE3yIbTaThl
NPOCKTHON MJIM UCCIIEI0BATSIBLCKOW ACATEIBHOCTH, MPH 3TOM TIPAMOTHO
UCTOJIb30BaTh M3YYCHHBIM IMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOX/IAaTh BBICTYIUICHHUE MTPE3CHTAIINCH;

IPH BBITIOJIHEHUH YYCOHBIX IPOCKTOB W HCCIICIOBAHHMHA (PH3UICCKHUX
IPOIIECCOB paclpeNeNiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHM C
IIOCTaBJICHHBIMHU 33/1a4aMHM, CJICJIMTh 3a BBIMOJIHCHUEM IUIaHA JICHCTBUNA U
KOPPEKTHPOBAaTh €ro, ajJcKBaTHO OICHMBATh COOCTBCHHBIM BKJIAJ B
JESATSIIBHOCTD TPYIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE,
IIPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CUCTeMa OTcu€Ta, MaTepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErPYy3KH, HEHTP THKECTH, aOCOJIIOTHO TBEPJOE TEO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TOTJIONIEeHUA, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIAEPHAsl SHEPTETHKA;

paznuyaTh SIBJICHHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJHOE
MaJIcHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJIGHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE pacHpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHUS B TPHUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBH>KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIIETpsICEHUEe, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJOTHYECKOE JIEUCTBUE BHAMMOIO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN



panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTUBHOE H3Iy4YCHUE
OPUPOAHBIX MHHEPAJIOB, JEHUCTBHE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKK) (PU3NYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIB3YS
¢usznyeckue BEMUYMHBI (CpeqHSSi WU MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC TeJa, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUSl CKATOU
IIPYKUHBI, KHHETHYECKash DSHEpIus, IIOJIHAas MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KoueOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaY€HUsI W EIUHULBl (PU3NYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUU, 3aKOH BCEMUPHOTO TATOTEHUS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amumies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YUCEI
IOpU SIIEPHBIX PEeaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpod Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMpalIIMuecss Ha cucremy u3 2-3
yYpaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHHMs], TPOBOAUTH PAcUEThl U
OLICHWBAaTh PEAIMCTUYHOCTh TMOJYYEHHOTO0 3HA4YeHHUA (PuU3nUecKon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOIOB, HCIOJb3ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOpsJKa



NPOBEJCHUSI  HMCCIEAOBAaHUA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3JIYUYECHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepseMol BeIM4MHbI ((POKYCHOE paccTosiHHE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBLHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JBHKEHHHM O€3 HauyaJbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMIEHHs OT yrua
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam MCCIeI0BaHuUs;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKHUHBI, KOIPPUIHEHT
TPEHUS! CKOJBXKEHUS, MEXaHWdeckas padoTa M MOILIHOCTb, 4YacTOTa M
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAaroIe JIMH3bI, PAJAMOAKTHBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIINH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIHOCTH U3MEPEHHU;

COOJTI0OIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEYHBIM HCTOUYHHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHas
MOJIENIb ATOMHOTO S11pa;

XapaKTepU30BaTh TMPUHIMUMBl JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCAaHUA (B TOM YHUCIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckomn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBICHMM U  HEoOXonuMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paXKEHUM B IJIOCKOM 3€pKajie U COOMparoLIel JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 3I0POBbS M COOIIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYILECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BlaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJB30BAaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTalel ¢ y4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

N2 n/n

Paznen

1.1

1.2

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmbl

1.®u3uka 1 e€ poJib B IO3HAHNH OKPYKaIOLIEero Mupa

®dusuka - HayKa 0 MpUPoJe

dusnyeckre BeIMYUHBI

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka IIOK https
HYPERLINK
"https://m.eds00.ru/7f416194"://
HYPERLINK
"https://m.eds00.ru/7f416194"m
HYPERLINK
"https://m.edso00.ru/7f416194".
HYPERLINK
"https://m.eds00.ru/7f416194"edsoo
HYPERLINK
"https://m.eds00.ru/7f416194".
HYPERLINK
"https://m.eds00.ru/7f416194"ru
HYPERLINK
"https://m.edsoo0.ru/7f416194"/7
HYPERLINK
"https://m.edsoo0.ru/7f416194"f
HYPERLINK
"https://m.eds00.ru/7f416194"416194
bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194

1.3

EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUS

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194
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Uroro no pazgeny

Pa3znen Z.HepBonaqanLHHe CBCICHUSA 0 CTPOCHUM BelIECTBA

2.1 CtpoeHue BelecTa 1 bubmorera [JOK
' p = https://m.edso00.ru/7f416194
59 JIBMyKeHHEe 1 B3aMOICHCTBHE YaCTHII 5 bubmuorexka [JOK
' BEIleCTBA https://m.eds00.ru/7f416194
bubmuoreka [JOK
2. A 2
3 TPETATHDIC COCTOMMIE BEMectBa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBu:xkeHue U B3auMo/ieiicTBHe TeJ
bubmuoreka [JOK
1 M
3 CXATITICCIOT ABIDRCHHC 3 https://m.edso00.ru/7f416194
bubmuoreka [JOK
32 Hnepuuis, Macca, mI0THOCTS 4 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuna. Brajger et 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya napieHus: TBEpIbIMU 3 bubnuotexa [JOK
' TEIaMH, JXKUIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 S
Hlanetie xHAKOCTH https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4.3 A 6
TMOC(EpPHOE JaBICHUE https://m.edso0o.ru/7f416194
44 JleticTBHE KUIKOCTH U Ta3a HA IOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21



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

Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus

bubmuoreka [JOK
1 P 1
> 800Ta H MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTRIC MeXamsMet > https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CXAHMHCCkas JHEPTIA https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
N 11/ HaumeHoBaHue pa3iesioB U TeM Kontposbmbie  Tpakriecke (undposbie)
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paszgea 1.TenioBble siBJIeHUs
N bubmuoreka [JOK
1.1 CrtpoeHue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennossre mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pazgen 2.9/iekTpuyeckue 1 MarHMTHbIE SIBJICHUS
51 DneKTpuYecKue 3apsiabl. 3apsHKEHHBIE Tella U 7 1 bubnmoreka [JOK
' HX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN IEKTPUYECKUI TOK 20 2 7 bubnuoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
23 MarHutHbie ABJICHHA 0 . 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 DIIEKTPOMATHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
N© 11/ HaumeHoBaHue pa3iesioB U TeM Kontposbmbie  Tpakriecke (undposbie)
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.Mexanuveckue siBJeHUsI
MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 bu6mmoreka [IOK
1.1 10 1
OITUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuoreka [JOK
12 Baanmopeiictane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3AKOHBI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexann4yeckue KoJjJed0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 MexaHnndeckue KojieOaHus 7 3 httos://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKkne BOJTHBI. 3BYK 8 1 3 Bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny

15

Pa3znen 3.3HeKTp0MaFHI/ITH06 moJi€ U 3JICKTPOMAIHUTHBIC BOJIHBI

DIEeKTPOMArHuTHOE TOJIe U bubnnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBbI€ SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JInH3BI 1 onTHYECcKUEe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznosxenne 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 5.KBaHnToBbI€e IBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u MoriomneHue CBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
52 CTpoeHie ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-0000IIaI0IINI MOLYIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bub6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMmbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

11

1.2

1.3

14

1.5

1.6

1.7

UCII0JIb30BaTh U3YUYEHHBIE TOHATHS

pasnuyarh SBJICHUS 10 ONHCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOE SBICHHUE
pacrio3HaBaTh INPOSIBIEHHE M3YyYEHHBIX (U3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI
ONUCHIBaTh H3YyYEHHbIC CBOWCTBA Tel U (DU3UYECKHE SIBIICHUS,
UCTONB3ysd (U3WYECKHE BEIMYUHBI, TPH OINUCAHWM NPABUIBHO
TPAaKTOBaTb (PU3MUECKUIl CMBICH HCHOJb3YEMBbIX BEIMYUH, HX
0003Ha4YeHUSI ¥ €AUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (OPMYJIBL,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpaUKH  HM3YYEHHBIX  3aBHCHUMOCTEH
(GU3NYECKHUX BETUUYNH

XapaKTepu3oBaTh CBOMCTBA Tel, (pU3MUYECKHe SIBIEHHUS M MPOLECCHI,
UCIOJIb3YS HM3YYEHHbIE 3aKOHBI, NpPU HTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChiBaThb €ro MaTeMaTHYecKoe
BBIpaKEHHE

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TeNl, B TOM
Yyhclie U B KOHTEKCTE CUTyallUd MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYecKHWX IaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOWCTBA (PU3MYECKHX SBICHHUH, (PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTH

pemars pacy€THblE 3a7auu B 1 — 2 neicTBUSL, UCIOIB3YS 3aKOHBI U

(hopmyel, CBsA3BIBatONME (PU3NUECKHIE BETUYMHBL: HA OCHOBE aHAIN3a




yCIOBUSL 33Jlauyd  3alHCBIBaTh KpaTKoe YCJIOBHE, TOJCTaBIISThH
¢u3nyueckre BEIUYUHBI B POPMYJIIBI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JAHHBIE, HEOOXOAUMBIEC JIJISl PEUISHUs 3a71a4, OIICHUBATH

PEATUCTUYHOCTh OTYyYEeHHOU (PU3UUYECKOM BETMYHHBI

1.8

1.9

1.10

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh TMPH MOMOIIU
(u3MYeCKUX METOAOB, B OMNHCAHUMU HCCIEJOBAHUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyarh WU
WHTEPIPETUPOBATh IOJYUYEHHBIN pe3ylbTaT, HAaXOJUTh OIIMOKUA B
XOJI€ OIIBITA, JIEJIaTh BBIBOJBI [10 €T0 PE3YJIbTaTaM

MPOBOAUTH OMNbBITHI MO HAOMIOACHUIO (DU3UUECKUX SBICHUN WIIU
¢bu3nUecKux  CBOWCTB  Tel:  (QOopMyIHpOBaTh  MPOBEPsiEMbIC
MPEANoNIOKEeHHs, coOMpaTh  yCTAaHOBKY U3  IPEJIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH X0/ OTBITa U (JOPMYIMPOBATH BHIBOJIBI
BBITIONIHATh TPSIMbIE U3MEPEHHsI C KCIOJIb30BAaHHEM AaHAJOTOBBIX M
nuGpPOBBIX MPHOOPOB, 3aMKMCHIBATh MOKAa3aHHUA MPUOOPOB C yYETOM

3a/ITaHHOW a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

1.11

1.12

1.13

1.14

MPOBOJUTh  HCCIECIOBAHWE 3aBUCUMOCTH  OJHOW  (pusmueckoi
BEIMYHMHBI OT JPYTOM C MHCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHUIA,
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEOBaHUS, COOUPATH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHy,
(buKCUpOBaTh PE3YNBTATHl MOJYYCHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJIE MPEJUIOKEHHBIX TaOIMIl U rpaUKOB, JIeIaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIEIOBAHUS

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsS (PU3MUECKUX BEIUYUH, CIEHYs
MPEI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU coOuparth
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOWU
BEJINYUHBI

coOnmoaTh MpaBHUa TEXHUKHM O€30MacHOCTH TIpH  pabore cC
71a00paTOPHBIM 000PYI0BAaHUEM

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLMIBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB C TMOMOIIbIO HMX OINUCAHMA,
UCIIONIb3YSl 3HAaHUSA O CBOMCTBaxX  (U3MYECKUX  SIBICHUH U

HeO6XO,Z[I/IMBIe (I)I/IBI/I‘-ICCKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTH

1.15

MPUBOJIUTL TpUMEpbl (HAXOAWUTh HUHGPOPMALUMIO O TPUMEPAX)
MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKHX 3HAHUI B MMOBCETHEBHOMN

KU3HM U1 OOecredeHus: Oe30MacHOCTH Tpu  OOpamieHuu ¢




npudoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 310POBbS U

cOOTIOACHHSI HOPM 9KOJIOTMYECKOTO MOBEICHHUS B OKpY Kalollel cpefie

1.16

1.17

OCYIIECTBISATH OTOOpP MCTOYHHKOB MH(OpPMALUU B ceTu MHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUW W TyTEM CpaBHEHHS Pa3IHUYHBIX HCTOYHUKOB
BBIIENATE MH(POPMALUIO, KOTOpas SBIAETCS HPOTHUBOPEUYMBON HIIU
MOXET OBITh HEZJOCTOBEPHOIM

UCIOJIb30BATh npu BBINOJIHEHUH yueOHBIX 3aJaHuH
HAyYHONOIYJISIPHYIO ~ JIUTepaTypy  (pusmueckoro  cojep:kaHus,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTd MHTepHeT, BiaxeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOM 3HAKOBOI CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (U3NIECKOro
CoJiep’KaHus, B TOM 4Mcje MyOJIMYHO JeaTh KPaTKUe COOOILEHUs O
pe3yabTaTax IMPOEKTOB WM YYEOHBIX MCCIEJOBAaHUM, NpPU 3ITOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM ITOHATUMHBIN amnmapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaL{Heﬁ

1.19

8 KVIACC

IIPY BBIIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIIEI0BAHUN pacCIpelensTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33Ja4yaMH,
CIIEIUTHh 32 BBIIIOJIHEHWEM IUIAHA JEHCTBMM, AJEKBAaTHO OLICHUBAThb
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIpPYMIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHICTBHE, Y4YUTBIBast MHEHHE

OKPY’KaIOIINX

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

1.2

13

HCIIOJIB30BATh MTOHATHUSA

pas3inuaTh SBJICHUs II0 OIMCAHUIO HUX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE
pacrio3HaBaTh TNPOSIBIEHHE H3YyYCHHBIX (U3MUYECKUX SIBICHUH B
OKpY’KalollleM MHUpe, B TOM yucie (U3NYECKUe SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJMUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICIAThH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI




14

1.5

1.6

ONMKCHIBATh H3YYEHHbIE CBOHCTBA Teln M (U3MYECKHE SIBJICHMUS,
UCHoNb3ysl (pU3MYecKre BENWYMHBI, NPU OMUCAHUHM TMPABUILHO
TPaKTOBaThb  (PU3UYECKHI  CMBICT  WCIONB3yeMBIX  BEIWYHH,
0003HaYCHUSI U €AUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBS3BIBAIOIME JaHHYI0 (U3NYECKYH0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKH  M3YUYEHHBIX  3aBHCUMOCTEH
(hU3HYECKUX BEITMYUH

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBIICHUS U IPOILIECCHI,
WCIIONB3ysl HW3Y4YEHHBIE 3aKOHBI, NPU HTOM JIaBaTh CJIOBECHYIO
GOopMyIHMpOBKY 3aKOHa U 3alHChIBaTh €ro  MaTeMaTH4ecKoe
BBIPaXKCHHE

OO0BSCHATH (hU3MUECKUE MPOLECChl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIECTBEHHBIE CBA3H, CTPOUTH 00BbSICHEHUE U3 1
— 2 JIOTMYECKMX IIAaroB C MOMOIIbI0 | — 2 W3y4YEeHHBIX CBOWMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

1.10

pemarb pacy€THble 3a7auu B 2 — 3 NEMCTBUSL, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUMHBI: HA OCHOBE aHAINU3a
YCJIOBHS 3a/1a4¥ 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIIITH HEJOCTATOK
JAHHBIX Ui pELIeHHUs 3aJauyd, BbIOUpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOAMMBIC Il €€ pelIeHus, MPOBOAUTH PACYETHI U CPABHUBATH
MOJly4YeHHOEe 3HaueHue (U3MUecCKoW BEIWYMHBI C HW3BECTHBIMHU
JAHHBIMHU

pacrio3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MPH IOMOIIU
(bU3MYECKUX METOJ0B, CIOJIb3YS ONMCAHNUE UCCIIEIOBaHMS, BBIJCIATD
MIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTb IOPSIKA
IIPOBEACHUS UCCIIEI0BAHMS, 1€TaTh BBIBOIBI

MPOBOJIUTH OMBITHI MO HAOMIOJCHUI0 (PU3MUECKUX SIBICHUH WU
(U3UYECKUX  CBOWMCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEpPSEMbIC
NPENoIoKEeHNsl, CcoOUpaTb  yCTAaHOBKY M3  HPEAJIOKEHHOTO
000py10BaHus, OMUCKHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI
BBIIIOJIHATh IPAMBIE WM3MEPEHUS C HCIIOIb30BAHUEM aHAJOTOBBIX
prOOPOB U JATUUKOB (PU3UUECKHUX BEITUYMH, CPAaBHUBAThH PE3YJIbTAThI

M3MepeHuil ¢ yuéToM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MPOBOAUTh  HUCCIIEJOBAaHME 3aBUCHMOCTH  OJHOM  (u3nueckoit
BEJIMYUHBI OT JPyroil C UCIHOJb30BAHUEM MPAMBIX H3MEPECHUM:

IUIAaHUPOBATh HCCIIEJJOBAaHME, COOMpPATh YCTAHOBKY U BBINOJHSTH




1.12

1.13

1.14

1.15

U3MEpPeHHs,  CIeAys  MNPEAJIOKCHHOMY  IUIaHy,  (HUKCHPOBATh
pe3ynbTaThl MOTYYEHHOH 3aBUCHMOCTH B BHUJE Ta0iHMIl W rpadukos,
ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

IPOBOANTH  KOCBEHHBIE  M3MEpPEeHHS  (U3NYECKUX  BEITHYHH:
TUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
crlenys TPEUIOKCHHOW WHCTPYKIMHM, W BBIYHUCIATH 3HAUCHHE
BCJINYHHBI

coONrolaTh NIpaBWJia TEXHUKM OE€30MacHOCTH mpu  pabore ¢
1abopaTopHbIM 000pyIOBaHUEM

XapaKTepU30BaTh TPHHIUIBI ACHCTBHS H3YYEHHBIX INPHOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMCAHUSA, HCIOJIb3Yys
3HAHUA O CBOMCTBaX (PU3MUYCCKUX SBJICHUH U HEOOXOIUMBIC
¢busnvecKkre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPUTEIHHBIC
HpI/I60pBI o CxeMaM M CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMbI
ANIEKTPUYECKUX IENeH C IMOCIeOBaTeIbHBIM |  Iapajie]IbHBIM
COCIMHEHHUEM  DJEMEHTOB, pa3iau4as YCIOBHbIE 00O3HAUCHHS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

1.17

1.18

MPUBOANTH TPUMEPHl (HAXOAWTH HMHPOPMAIMIO O TMpUMepax)
MPAKTUYECKOTI'0 UCIOJIb30BAHUS (PU3UYECKHX 3HAHUI B ITOBCETHEBHOMN
KU3HM i1 oOecrieueHus: Oe30MacHOCTH TpH  OOpamieHuu ¢
npubopamMM M TEXHUYECKUMH YCTPOMCTBaMH, COXpAaHEHHUS 310pPOBbS U
cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJEHHUS B OKpPY Katollel cpefie
OCYILLIECTBIIATh MOUCK MH(POPMAIIUN (PU3NIECKOTO COJIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLAETATh HH(POPMALIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITH HEAOCTOBEPHOM

UCIOJb30BaTh MPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JIUTEpaTypy (pU3MUecKoro cojaepkaHus, CIIPaBOYHBIE
MaTepuanbl, pecypcsl cetu MHTepHeT; BinaaeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(GOpPMALUK U3 OJHOMI

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKHUE YCTHBIC COOOIICHMSI,
0000mmas uHPOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM YHCIIC MYOJMYHO TPEICTABIATh PE3YJIbTAThI
MPOEKTHOM WM HCCIENOBATENIbCKOW JEATeTbHOCTH, MPU ITOM

rpaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca




(bU3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIUeH

1.20

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MIPOIIECCOB paACTpEAEATh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBIIOJIHEHUEM IUIAHA
NEHCTBUI 1 KOPPEKTHPOBATH €0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JIE€ATEIbHOCTh TIPYIIIbI, BBICTPAUBATh KOMMYHUKATHUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3pemaTh KOH(IUKTHI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

11

1.2

1.3

1.4

1.5

1.6

UCII0JIb30BaTh U3YUYEHHBIE TOHATHS

pasnuyarh SBJICHUS 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOMIMX JTaHHOE (PU3UIECKOE SBICHHUE
pacro3HaBaTh IHPOSIBIEHHE M3YyYEHHbIX (U3MUYECKUX SIBIECHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3NYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/a4y B y4eOHYI0, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI
ONUCHIBaTh H3yYEHHbIC CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCHONIBb3YSl (pU3MYECKHe BEIWYMHBI, NpPU ONUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICI  HCMOJNb3YyEMbIX  BEJIMYMH,
0003HaYeHMS U €IUHUIIBI (PU3NYECKUX BEJTMUYMH, HAXOIUTH (POPMYIIbI,
CBS3BIBAIOLME JAHHYIO (U3WYECKYI0 BEJIMYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH
(bU3UYECKUX BEITMYUH

XapaKTepu3oBaTh CBOMCTBA Tel, (pU3MUYecKHe SIBIEHUS M MPOLECCHI,
UCIOJIb3YSl HM3YYEHHbIE 3aKOHBI, IpPU OTOM JaBaThb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChiBaTh €ro MaTeMaTHYecKoe
BBIpaKEHHE

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYeCKHMX IIaroB C IMOMOIIBK 2 — 3 M3Y4YEHHBIX CBOWMCTBA

(bl/ISI/IquKI/IX SIBJICHI/Iﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THbE 3amadd (OmHUparommecs Ha cucTteMy w3 2 — 3




YpaBHEHHII), HWCHONB3YyS 3aKOHBI W  (OPMYIIBI, CBSI3BIBAIOIIUE
¢usnveckne BEIMYMHBI: HA OCHOBE aHajHM3a YCJIOBUS 3a7addl
3alMChIBATh KPATKOE yCIOBHUE, BBISABISATh HENOCTAIOIIME WM
M30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIC
JUISL PELICHUS, MPOBOAUTHh PACUEThl M OICHUBATH PEATUCTHYHOCTH

IIOJIYUYCHHOI'O 3HAaUYCHUA (bHBI/I“ICCKOfI BCJIIMYHUHBI

1.8

1.9

1.10

1.11

pacro3HaBath TPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH ITOMOIIX
(GU3MYECKUX METOJIOB, UCIIONB3Ys OIMCAHUE WCCIICAOBAHUS, BBIICIAThH
MIPOBEPSEMOE TPEATONIOKECHUE, OICHUBATh MPABUIBHOCTh TOPSIKA
MIPOBEJICHUSI MCCIICIOBAHUsSI, JIEaTh BBIBOJABI, HWHTEPIPETHPOBATH
pe3ybTaThl HAOIOICHHUI 1 OTIHITOB

MPOBOJIUTH OMBITHI TI0 HAOJIOJACHUI0 (PHU3MYECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TENI: CAMOCTOSITEIbHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO HAOOpa O0OpPYIOBaHMS, ONMMCHIBATH XOJ OINBITA U €ro
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHIO TMPSIMBIX HM3MEPEHHIA,
OTIpeneNisAs CpelHee 3HaueHHe H3MepsieMOd Benn4yuHbl ((POKycHOe
paccTosiHue coOuparomeld JUH3bI), 00OCHOBBIBaTh BBIOOP crocoba
U3MEPEeHUS (M3MEPUTEIHHOTO MpUbopa)

MPOBOJIUTh HCCIICOBAHHE 3aBUCHUMOCTEH (DU3MYECKHX BEIHYUH C
WCIOJIb30BAHUEM MPSMBIX H3MEPEHUH: IUIAHUPOBATh HCCIICIOBAHUE,
CaMOCTOSITENILHO CcOOMpaTh yCTaHOBKY, (DUKCHPOBATh pPe3yIbTaThl
MOJIYYCHHOW 3aBUCHMOCTH (DU3MYECKHX BEIWYMH B BHUAC TaOIUIH

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

1.14

1.15

MPOBOJAUTh  KOCBEHHbIE  M3MEPEHMsS]  (PU3NYECKMX  BEJIUYMH:
TUTAHUPOBATh M3MEPEHUS, COOUPATh IKCIEPUMEHTANIbHYIO YCTaHOBKY
U BBIIOJNHATh M3MEpPEHUs, Ccieays MpeaaoKeHHOW HWHCTPYKIINH,
BBIYMCIISITh 3HAUEHHWE BEJIIMYMHBI M aHAJIU3UPOBATh IOJYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOnoaTh MpaBUia TEXHUKM O€30MacHOCTH Mpu  paboTre ¢
71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (U3MUECKUX MOJIENEH:
MaTepuagbHas TOuKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOUHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas
MOJEJIb ATOMHOTO s7Ipa

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H

TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHUCAHUSA, HCIOJb3Ys




3HaHUSI O CBOMCTBaX (PU3WYECKHX SIBJICHUH W HEOOXOIUMBIE

(buznvIecKrue 3aKOHOMEPHOCTH

1.16

1.17

HCIOJIb30BAaTh CXEMbl M CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEIIeHUN y4eOHO-ITPAKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUSI N300paKeHUN B IIIOCKOM
3epKajie U coouparouieil JuH3e

MPUBOJIUTL TpUMEpbl (HAXOAUTH UHGPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3MUYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU s oOecrieyeHHss O€30MaCHOCTH MpU  OOpallleHUuu C
npubopaMM M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B OKPY)KaI-OH_[eﬁ cpeae

1.18

1.19

OCYIIECTBIISITh MOUCK MHPOPMAIIUU (HU3HUECKOTO COACPIKAHUS B CETH
Wnrtepner, camocrosTensHo GOpMYyIUpys IOMCKOBBIA  3ampoc,
HaxOJWUTh IIyTH  ONpPEACICHHs  JOCTOBEPHOCTH  IIOJY4EHHOU
nH(pOpPMALIUM HA OCHOBE HUMEIOUIMXCA 3HAHUM U JOMOJHUTEIHHBIX
HCTOYHHUKOB

WCIONIb30BaTh MPHU  BBHIMOJHEHHM Y4YeOHBIX 3aJaHUid  HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (pU3MUEecKOro cojaepikaHMsl, CIIPaBOYHBIE
Marepuainbl, pecypcbl ceth MHTepHeT; BiIageTh INpUEMaAMHU
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OTHOH

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co37aBaTh COOCTBEHHBIE IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OcHOBe WHGPOpPMAIMU W3 HECKOIbKUX HCTOYHHKOB (PHU3UIECKOTO
cojiepkaHusl, MyOJIMYHO TPEACTABIATH PE3YyIbTaThl MPOCKTHON WU
HCCIIEIOBATENBCKOW  JEATENIbHOCTH,  NOpPU  3TOM  I'PaMOTHO
HCMOJIb30BATh NU3YYEHHbI MOHATUWHBIA anmapaT U3y4aeMoro pasjaeia
(GU3MKKM W CONMPOBOXIATh BBICTYIJICHHE MpE3eHTAalUed ¢ y4EToOM
0COOEHHOCTEHN ayJTMTOPUH CBEPCTHUKOB

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3UUECKUX
MIPOLIECCOB PacCHpeeNsITh 0053aHHOCTU B IPYMIE B COOTBETCTBHM C
IIOCTABJICHHBIMU ~ 3aJa4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUIM U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBII
BKJIQJl B JIESATEIBHOCTb TPYNIIbI, BBICTpAaWBaTh KOMMYHUKAaTHBHOE

B3aMMO/ICIICTBHE, TPOSBIISAS TOTOBHOCTD pa3periaTh KOH(QIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pa3aena

Koa yaemenra

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O mOpupoje. SBIEHHUS NPUPOJIBL.
dusznueckue  SABJICHHUS: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

1.3

1.4

®dusnueckue BenUuMHBL  M3Mepenue  pu3MUECKUX
BennunH.  Dusnueckue  mpubopel.  IlorpemrHoctsb
U3MepeHnuil. MexayHapoHast CUCTEMA €IMHUIL
EctecTBeHHOHay4YHBI METOJl TO3HAHHS: HaOJIIOACHHE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABUIKEHUE THUIIOTE3,
DKCIIEPUMEHT [0 TMPOBEPKE THUIOTE3, OOBSICHEHUE
Ha0JI10/1a€MOT0 SBJICHUS

Omnwncanue (bHSI/I‘ICCKI/IX SIBJICHUH C IOMOIIBIO Mojieei

1.5

[IpakTuyeckne paboOTHI:

HH##Par##H3MepeHne pacCTOsTHUMN.
HiHPart##l3mepenue o0bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HHPar###Onpeenienre pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenne  TemmepaTypsl IIpH  TIOMOILHU

JKAJIKOCTHOTO TEPMOMETPA U AATUYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

H##HPar###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepsl.  OmbITH,  JOKa3bIBalOIle  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

2.3

24

###Par### ]| Bukenue yacTull BeniectBa. CBsi3b CKOPOCTH
JNBIDKEHUS YacTHIl C TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, T dysus

B3anmosieiicTBre 4acTHIl BEleCTBA: MPUTSHKEHUE U
OTTAJIKHBaHUE

HH#H#Parf##ArperaTHple COCTOSIHUSL BELIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH U TBEPABIX (KPUCTANIMYECKUX) Te.




2.5

B3anmocBsA3b MeEXay CBOMCTBAaMHM BEHIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSAX W WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

Ocob0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuyeckue paboOTHI:

###Par###Onenka quaMeTrpa aToMa METOJOM PsJioB (¢
UCTOJIb30BaHueM ¢Gotorpaduit).

#HHPar###OnbITE o HaOJIFO JEHUTO TEIUIOBOTO
pacIIMpEeHHUs Ta30B.

HHHPar##H#ONBITEI TI0  OOHAPY)KEHUIO JIEUCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JBI)KECHUE
Hi#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTH pu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu um BpeMeHu
JIBUKCHUS
SIBnenune uwHepuuu. 3aKoH HHepuuu. B3ammoneiicTBue
3.3 T€N KaK MPUYMHA W3MEHEHUS CKOPOCTH JBUKEHMSI TEIl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par###InorHocTh BemecTBa. CBI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BElleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
36 Cuna ynpyroctd u 3akoH I'yka. M3mepeHue cuibel ¢
' MOMOUIbIO AMHAMOMETpA
37 #H#HPar###sIBnenue TaroreHus u cuina Tsokectd. Cuia
' TSDKECTH Ha ApYTux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpeHus. TpeHue CKOIBXEHHMS U TPEHHE IIOKOS.
' Tpenue B npupoje U TEXHUKE
39 HHPar###Cro)keHne Ccuj, HamnpaBJIEHHBIX IO OJHOU
. npssMoi. PaBHoelCTBYOIIAs CUIT
[TpakTueckue paboOThI:
OnpeneneHue CKOPOCTH  PaBHOMEPHOIO  ABMXKECHHS
3.10 (mapuka B JKHJIKOCTH, MOJEIH  3JIEKTPHUUECKOTO

aBToMoOmiIs W Tak pganee). OmpeneneHue cpemHen

CKOPOCTH CKOJIbKEHUs Opycka WM [Iapuka IO




3.11

3.12

HaKJIOHHOM  miIockocTU. OrnpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OmnbITHI, JIEMOHCTPHUPYIOIITHE
3aBHCUMOCTB pacTsHKeHUs (JeGopManuu) NpPY>KUHBI OT
NPUIOKEHHON  cuiibl.  ONBITBL,  JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTDH CHUJIbI TPEHUSI CKOJIBKEHHUSI OT Beca Tejla U
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH
duznyeckue SBICHUS B MPUPOAC: MPUMEPHI JBHKEHUS C
Pa3IMYHBIMH CKOPOCTSMH B JKUBOH M HEXKHUBOW IPUPOJIE,
JICHCTBHUE CUJIBI TPEHUS B IPUPOJIC U TEXHUKE

TexHU4YecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

HaBnenue TBEpmoro Ttena. CrocoObl yMEHBIIEHUS H
YBCIWUYCHUA NABJICHUA

JaBnenue raza. 3aBUCUMOCTh JJaBJICHUS Tra3a OT 00bEMa,
TeMIepaTypsl

[lepenaua maBneHusi TBEPABIMEU TEIAMH, XUIAKOCTIMH H
razamu. 3axkoH Ilackamnsa. I[ITHeBMaTnuecKkrne MalInHb
3aBUCHUMOCTh  JIaBJCHHSI KHAKOCTH OT TJIyOHHBI.
IMuapocraTudeckuii napagokc. CooOIIAONTNECS COCY/IBI.

rI/I,I[paBJII/I‘leCKI/IC MCXAaHU3MBbI

4.5

ATtmocdepa 3emnn u atmMoceproe naBieHue. [Ipuarnb
CYIIECTBOBaHMs BO3AYIIHOH 00o0soukn 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne atmocdepHoro masneHus. [Ipubopsr mms

HU3MCPCHUMA aTMOC(I)epHOFO JaBJICHUA

4.7

4.8

[lefictTBue XKUAKOCTM M ra3a Ha IMOTPYXKEHHOE B HHX
Tesno. BelTankuBaromas (apxuMeznoBa) cuia. 3aKOH
Apxumena

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa TOrpyX€HHOM B KHJAKOCTh 4YacTU TeJna.
OmnpeneneHne BBITATKUBAIOIIEH CUIIBIL, AEMCTBYIOLIEN Ha
TE€N0, TOrpyk€HHOe B  XKuUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUIIBI, JEHCTBYIOLIEH

Ha TCJIO B KHAKOCTH, OT MaCChI T¢CJIa. OHLITI)I,




JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAOIIEH
CHUJIBI, JIEHCTBYIONIEH HA TEJO B YKUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B JKHUJKOCTh YAaCTH TEJA U OT IUIOTHOCTH
JKUJKOCTH. KoncrpynpoBanue apeoMerpa  WIH
KOHCTPYUPOBAHUE  JIOAKM W OINpEIeJeHHe €€

rpy30M0AbEMHOCTH

4.10

411

dusnyeckue  sABIEHHS B NPHPOJC:  BIUSHUE
aTMOC(EpHOTO JIaBJICHUS HA )KUBOI OpraHu3M, IUIaBaHUE
pBIO

TexHuueckne yCTpOMCTBA: COOOMIAIOLIMECS COCYIbI,
YCTPOMCTBO  BOJIONPOBOJA, TUAPABIMYECKUN IPEcC,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, SHEPI'MA

5.1 Mexanuyeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
£ 3 [Ipoctbie MexaHW3MBI: pblYar, OJOK, HaKJIOHHAs
' 10CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K OJIOKYy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumuent
9.5 II0JIE3HOTO JAeMCTBUSI MEXaHU3MOB. IIpocThie MeXxaHU3Mbl
B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TEJA, OTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHuudeckass PHEprus. 3aKOH HM3MEHEHUs U
. COXpaHEeHMsI MEXaHNYECKON YHEPTHU
[TpakTiueckue paboThI:
##Par#Ht#Onpenenene paboOThl CHUJIBI TPEHUS TIPH
£ g PaBHOMEPHOM JBMKCHHH Tela 10 TOPU30HTAILHOM
. noBepxHOCTU. VccnenoBanue YCIOBUM — paBHOBECHS
ppiaara. M3mepenne KIIJI HakIOHHOM IIJIOCKOCTH.
W3ydeHne 3aKoHa COXpPaHEHHSI MEXaHIMYECKON YHEPTUH
dwusndeckue SBICHHS B TPHPOJEC: pbIYArd B Tele
5.10
YeloBeKa
TexHuueckne yCTpOMCTBA: pblyar, TMOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIS

MEXaHU3MBI B OBITY




8 KUIACC

Kon
pa3ziena

Koxa hinemenTa

IIpoBepsieMble 31eMEHTHI COAePKAHUA

TEIIVIOBBIE ABJIEHUA

OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUECKON

TCOPHHU CTPOCHUS BEIICCTBA. Macca u pasMEPhbI MOJICKYJI.

ot OnbIThl, MOATBEP)KIAIOIME OCHOBHBIE  IOJOXKEHHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUH
Mognenn  TBEpHOro, KHAKOIO M Ia3000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucrammmueckue u amopgHbIE
Tena
OObscHEHNE CBOICTB ra3oB, KUAKOCTEH U TBEPHABIX TEN
6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYJIAPHOKHHETHUECKON
TEOPHUH
6.4 CMaunBaHue U KallWUISIPHBIC SBJICHUS
6.5 TermoBoe pacupeHne u cKxaTue
66 Temmeparypa. CBsi3b TeMIepaTypsl CO CKOPOCTBIO
' TEIJIOBOTO ABMYKEHMSI YaCTHUI]
6.7 Buytpennss sueprusi. CriocoObl U3MEHEHUs] BHYTPEHHEH
' SHEPIHH: TeIIonepeada U CoOBepIIeHue padboThl
68 Bunpl Temonepenadn: TEMIONPOBOAHOCTh, KOHBEKIIHS,
' U3Iy4YeHue
KomnyectBo  TemnoTel.  YienbHas — TEMJIOEMKOCTb
6.9
BEIIECTBA
TemsmooOMeH U TemsaoBOoe paBHOBecHE. YpaBHEHUE
6.10
TEMJIOBOro OanaHca
6.11 [InaBneHue u oTBep/IeBaHNE KPUCTALIMUECKUX BEIECTB.
. VY eapHas TEIIOTA IJIABICHUS
[TapooOpa3zoBanue u  KoHAeHcauus. Mcnapenue.
6.12 Kumnenne. VYnenbHas  Temiota  mapooOpa3oBaHMS.
' 3aBUCUMOCTh TEMIEpaTypbl KUIMEHUs OT aTMOC(EpHOro
JIaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y 1eibHasl TEeMI0Ta CrOPaHUs




6.15

[Mpunnumer  paborel  TemnoBbix apuratenend  KITJ]
TEIJIOBOT'O JBUTAaTels. TeIIOBBIC NBUTATEIN U 3alllUTa

OKpY>Karollen cpeibl

6.16

6.17

3aKOH COXpaHEHHMs U MPEBpAILEHHs SHEPTUHU B TEIIOBBIX
poreccax

[IpakTuyeckue pabOTHI:

HHHPar###ONBITEI 10 OOHAPYKEHHUIO JCWCTBUS CHII
MOJIEKYJISIPHOTO NPUTSKEHHUS.

#H#Par##H#OnbITBl IO  BBIPAIIMBAHUIO  KPUCTAJIIIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHPar##H#OnpiTel  1mo  HAOMIONEHUIO  TEIUIOBOTO
paclIMpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEIN.
##HPar#H##OnpeneneHre NaBieHUs] BO3JyXa B OayuioHe
HITpUIIA.

HH#HParfH##0ONbITHl, JAEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
JIaBJIEHUs] BO3JyXa OT €ro o0bEMa M HarpeBaHMs WIH
OXJIaXICHUS.

#H##Par### IpoBepka rUNOTE3bl JIUHEUMHONW 3aBUCUMOCTH
JUIMHBl  CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparypsbl.

#H#HPar##Habmonenue U3MEHEHHUS BHYTpPEHHEN
SHEPruu Teja B pe3yibTaTe Telionepenaadyn U padoThl
BHEIIHUX CHIL

#H##HPar##llccnienoBanue ABICHUS TeIJIOOOMeHa IpH
CMEILIMBaHUU XOJIOJAHOM U Topsiyei BOJIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM TpHU TEIIOOOMEHE C HarpeThbiM
METAJUIMYECKUM LIMIIUHAPOM.

##Parf##0npenencHue  yIenbHOW  TEIJIOEMKOCTH
BEIIEeCTBA.

###Par###ccnenoBanue mpoliecca UCIapeHus.
##HPar###OnpeienieHne  OTHOCUTENBHOM — BIaXXHOCTH
BO3yXa.

###Par###Onpenenenne yaenpbHOW TETIOTH TUTABJICHHS

JIBJA.




6.18

6.19

@usnueckue SABJICHHUS B IMPUPOJAE: IOBEPXHOCTHOE
HAaTsDKEHHE W KalNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTaJUIbl B IIpupoje, usiydenue ColHua, 3aMep3aHue
BO/1I0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHes, CHera.

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI,  IIPUMEpPHI
HCIIOJIb30BAaHUS KPUCTAJUIOB, XUIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, INCUXPOMETp, HapoBas TypOHUHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpuszanus Tel. J[Ba poja dJeKTPUUECKUX 3apsIoB
BzaumoneiictBue 3apshkeHHbIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIBI B3aMMOJCUCTBUS 3apPsDKEHHBIX TEJ OT
BEJIMYMHBI 3aPsJI0B U PACCTOSIHUS MEX]TY TEIaMH)
DnexTpuueckoe mnose. Hanpsk€HHOCTh 3IEKTPUYECKOTO
7.3 nosiga. [IpuHIUO Cynmepno3uiuu SIEKTPUUECKUX MOoJIeh
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »snexTtpuueckux 3apsiioB. OJIE€MEHTapHbBIN
7.4 anekTpuyeckuit 3apsia. Ctpoenue aroma. [IpoBogHuku u
JTURJIEKTPUKU
7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- DONeKTpuueckuid  TOK.  YCIOBUSL  CYLIECTBOBAHMS
' 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
JeiicTBus AIEKTPUUECKOTO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUUYECKHH TOK B
KHUJKOCTSX M ra3ax
. Onektpuueckass 1enb. Cuia Toka. DJNEKTPUYECKOE
' HaIpsKeHue
29 ConpoTuBieHUE NPOBOJHUKA. Y IETbHOE COTPOTUBIICHHE
' BelIecTBa
7.10 3akoH OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOE W MapalieNbHOE  COEJAMHEHHUE
7.11
MIPOBOTHUKOB
7.12 PaGota m MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH




Jxoyna — Jlenua

DJNEeKTpUYECKUe IIeNd M TMOTPEOUTENN HIIEKTPUUYECKOM

713 sHepruu B ObITy. KopoTkoe 3aMbIkanue

[TocTostHHBIE MarHuThl. B3aumonelcTBUE NOCTOSHHBIX
7.14

MarHuToB

MarautHoe mnone. MarHuTHoe mnosne 3eMiIu U €ro
7.15

3HAUYEHHE JIJIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHUTHOE 1OJIE 3NEKTPUUYECKOTO TOKA.

' [IpuMeHeHne 2EKTPOMAarHuTOB B TEXHUKE

JlelicTBUE€ MAarHMTHOrO IMOJs HAa NPOBOJHUK C TOKOM.

217 DneKTpoABUraTeab MOCTOSHHOrO Toka. Mcmonbs3oBaHue
. 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOWCTBaxX U Ha

TpaHCcIopTe

Onpitel  ®apanes.  SBneHue  3IEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CrniocoOsl MOJTyYEHUS
7.19 JJEKTPUYECKON  DHEpPrum. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl MO HAOIOICHUIO ANEKTPU3ALUU TET UHIYKIHEH

U [IPU CONPUKOCHOBEHMH.

HccnenoBanue neWCTBUS DJIEKTPUYECKOTO IO  Ha

MIPOBOTHUKH U JUDJICKTPUKH.

COopka u TmpoBepka pabOThl AIEKTPUUYECKOU IIeTH

MIOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.
7.20 W3mepenue u perynupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILIErO 4epes3
PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPKCHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
JJIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOJAHHMKA OT €r0
JUIVHBI, IJIOLIAH IIONIEPEYHOT0 CEYCHUS U MaTepHalla.
[IpoBepka mpaBwiia CIOXKEHUS HANPSDKEHUM  IIPU

MMOCICA0BATCIIbHOM  COCAMHCHUHN JIBYX  PE3UCTOPOB.




9 KIIACC

7.21

1.22

IIpoBepka mpaBuia i CHIBI TOKA IIPU MApaJLIEIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUUECKOrO0  TOKA, MIYHIEr0 Yepe3  PEe3UCTOp.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUYECKOIO  TOKa,
BbIJIENIIEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, UIYIIETO Yepe3 JaMIIOUKY, OT HampsHKeHUs
Ha Hell. Onpenenenue KII/ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJAENUCTBHUS IOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHuTHOTO NOJIsl HOCTOSHHBIX MarHUTOB MIPH
ux oObeguHeHMM W paszfencHuu. MccnepoBaHue
JEMCTBUS NEKTPHUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEl,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHSI KaTyIIKM C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJEHHUs TOKa B KaTymike. M3ydeHue

I[GI\/JICTBI/IH MAaroiuMTHOIrO II0Jis1 Ha IIPOBOAHHUK C TOKOM.

KonctpynpoBanue u U3y4yeHue paboTsI
3IIEKTPOJIBUTATEA. H3mepenne KIT
3JIEKTPOIBUTATEIILHON YCTaHOBKH. OnbITHI o

WCCIIEIOBAaHUIO SIBJIEHMS 3JIEKTPOMAarHUTHON WHIYKIUU:
UCCIIeIOBAaHNE H3MEHEHUM 3HaueHWss M HalpaBJIeHUs
MHIYKIIMOHHOTO TOKa

@dusnyeckue SABIEHUS B MPHUPOJAE: IIIEKTPUUYECKHE
SBJIEHUS B  aTMoc(epe, DIIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE MoJjie 3eMJIH, Apeid MoocoB,
POJIb MarHUTHOTO TIOJISL JUIsl )KU3HU Ha 3emiie, MOJISIpHOe
CUSTHUE

TexHu4eckue yCTpPOMCTBA: JIIEKTPOCKOIL, aMIIEpMETP,
BOJITMETpP, PEOCTaT, CUETUMK IIEKTPUUYECKON HEPTHUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MpeIOXPaHUTENHN, 3JIEKTPOMArHuT, 53JEKTPOJBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA




Kon

pazznena

Kox anmementa

[IpoBepsiembie 37IEMEHTHI COAEPKAHUS

MEXAHUWUYECKUE SBJIEHUA
Mexanuueckoe JBWKEHME. MarepuanbHas  TOYKa.
81 Cucrema orcuéra
8.2 OTHOCHUTEITHHOCTh MEXAaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE
###Par#H#HepaBHOMEepHOE TPSIMOIMHENHOE IBU)KECHHUE.
8.4 Cpeansis 4  MrHOBEHHas CKOpPOCTb Tela  IpHU
HEPaBHOMEPHOM JIBUKECHUU
VYckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHHOE
85 JBYOKEHUE
8.6 #H#HPar###CBooOoaHoe nageune. OnbITe! [ anuies
#HiHPar###PaBHOMEpHOE JIBIDKEHUE IO OKPYXHOCTH.
8.7 [lepuon u uactora oOpameHus. JluneiHas u yrimoBas
ckopoctu. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HiHPar#t#H## [puHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
###HPar#H###Cuna TpeHus: cuila TPEHHUS] CKOJIBKEHUS,
8.13 CHJIa TPEHUSI [TOKOS, APYrHe BUAbI TPECHUS
814 #HHParf##Cuna  TSKECTM M 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJeHUs
815 JBuxenne  tuaHer  Bokpyr  Comnuma.  Ilepsas
' KoCcMHYecKasi CKopocTb. HeBecoMoCTh U meperpys3ku
816 PaBHOBecue MaTepuanbHOM TOUKH. AOCOTIOTHO TBEPOE
' TeINo
817 #Hi##Par###PaBHoBecue TBEPIOro Tena C 3aKpEeIuIEHHOMN
' ocblo BpateHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmynsc Tena. U3menenue ummyibca. UMmynbsc cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HiHPar###PeakTHBHOE IBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 PabGora cun Tsokectu, ympyroctd, TpeHus. CBs3b




SHEPTUH U PabOTHI

8.23

8.24

[ToreHnmanbHass dHEPrUs Tela, MOJHATOTO  Hal
MOBEPXHOCTHIO 3eMJTU

[ToreHuuanbHas SHEPTUS CKATON TPY>KUHbI

8.25

#iHParfi##Kunernueckass  sHeprua.  Teopema o

KUHETHYCCKOMN OHEPIrun

8.26

8.27

HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON SHEPIUU
[pakTrueckue pabOTHIL:

Omnpenenenne CpeaHedl CKOPOCTH CKOJIBKEHUs Opycka
WIN JIBWKGHUS IIapuKa I10 HAKIOHHOW IUIOCKOCTH.
OnpezneneHue yCKOpeHHs Tejia MPU PABHOYCKOPEHHOM
JBIDKCHUU 110 HAKIIOHHOW TNIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadaJlbHOH CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIAM TMPH PABHOYCKOPEHHOM
JBIDKCHUN O€3 HayallbHOM CKOPOCTH IyTH OTHOCSTCS
KaK psAg HEYETHBIX YHCENl, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS
OT cujibl HOpMalbHOro JamieHus. OnpezneneHue
KodpduureHTa TpeHHs CKoIbXeHus. OnpenencHue
KECTKOCTH mpyxkHuHbl. OmnpeneneHue padOThl CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHH Tella TI0
TOPU30HTAILHON MOBEpXHOCTU. OmpeneneHne padoTh
CHJIBI YIIPYTOCTH TIPU TIOABEME T'Py3a C HCIOIB30BaHHEM

HCIIOABH>KHOI'O U ITIOABUXKHOTI'O OJIOKOB

8.28

8.29

du3nueckue SIBICHUS B npupoac: MpUINMBBI U OTJIWBBI,
JABMKCHUC IIJIIAHCT ConHeuyHoOI CUCTCMbI, PCAKTHBHOC
JABVIKCHUC )KMBBIX OPTraHU3MOB

TexHuueckue YCTpOﬁCTBaI CIINAOMCETD, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKHI

- KoJIeOaHUH: TIeproJ], YacTOTa, aMIUIMTY 1A

9.2 Maremarnueckuit U NpYKWHHBIN MAasITHUKHU.
' [TpeBpariieHre SHEPTUN MPHU KOJIeOATEIEHOM JABHKEHUH

9.3 3aryxaromue KosneOaHus. BrIHYXIeHHBIE KOJIeOaHHS.




Pe3onanc

9.4

9.5

Mexaandeckue BOJHEL. CBOMCTBA MEXaHHMYCCKHUX BOJIH.
[IponosibHBIE W MONEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTh €€ pacnpocTpaHeHusl. MexaHu4eCcKue BOTHBI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6

9.7

9.8

Wudpa3Byk U ynbTpa3sByk

[pakTrueckue pabOTHIL:

Onpenenenne 4YacTOTBl M Hepuoja  KoieOaHui
MaTeMaTH4eCKOr0 MasTHHKA.

Onpenenenne 4YacTOTBl M Hepuoja  KoieOaHui
NPYKUHHOTO MasTHUKA

HccnenoBanue 3aBHCHMOCTH — IlepHoja  KojeOaHuit
NOJBEUICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH — IlepHoja  KojeOaHuit
NPYKHHHOTO MasTHHKAa OT Maccel Tpys3a. [Iposepka
HE3aBUCHMOCTHU nepuozaa KoJIeOaHU rpy3a,
HOJIBELIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbL. M3Mepenne yckopeHus cBOOOTHOTO MaieHUs
dusnyeckue SBICHHUS B MPUPOJAE: BOCIPHUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI,

HyHaMHu, 5X0

9.9

TexHudyeckne yCTpPOMCTBA: JXOJOT, MCIOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC ITOJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

10 CBoiiCTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

103 DOnekTpoMarHuTHas mpupoga cBera. CKOpOCTh CBeTa.

' BoaHoBEBIE CBOMICTBA CBETA
10 [TpakTiueckue paboThI:

10.4 N3ydyeHne CBOMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnueckue SBICHUS B MpHpPOJE: OHOIOTHYECKOe

10.5 JIEHCTBHE BHJIIMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOTO U3ITy4eHUN

10.6 TexHuueckue yCTpoiicTBa: HCIIOJIb30BaHUE




SJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBBIE SBJIEHW A
111 JIyueBast monens cBera. MIcTOUHMKM cBETa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNe CBETa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKEHHUs
11.3
CBeTa
114 [Ipenomnenue cBera. 3akOH MPEJIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckass cucreMa (oToannapaTa, MHKpOCKOIA H
' TeJecKona
117 I'ma3 kak onruyeckas cucrema. bimzopykocTts u
' JATbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cruekTp. OnbiTel HeloToHA.
' CrnoxeHne CeKTpalIbHBIX IBETOB. Jlucnepcus cBera
[TpakTryeckue paboOTHI:
#Hi#HPar###lccnenoBaHne 3aBUCUMOCTH yIJla OTPAXKEHUS
CBETOBOIO Jy4a OT yIJa MaJIeHusl.
11 #HiHParfi##l3yuenne  XapakTEpUCTUK  H300paxeHUs
IpeaMeTa B INIOCKOM 3epKale.
HiHPar###lccnenoBanue 3aBHUCHUMOCTH yria
IPEJIOMJIEHUS] CBETOBOIO Jiyya OT yIja MaJeHHus Ha
119 TpaHUIIEe «BO3IyX — CTEKIION.
' #i#Par#t#lonyuenne  M300pakeHUH C  MOMOIIBIO
coOMparoIIel TUH3HI.
##Par#H#Onpenenene (QOKYCHOrO pacCTOSHUSA U
ONTUYECKOH CHIIBI COOMPAFOTIEH JTMH3BI.
#HHPar###ONBITEl IO pa3NoKEHUI0 Oeloro cmeera B
CHEKTp.
#HH#HParf##ONBITBl IO BOCHPUSATHIO ILIBETA IPEIMETOB
IpU UX HAOIIOJEHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sBIeHUs B mpupoje: 3armeHus CoiHIa U
11.10 JlyHpl, 11B€TA TEN, ONTHYECKHE SBJIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOTI,
' doroanmnapar, ONTUYECKHE CBETOBO/IbI
12 KBAHTOBEBLIE SABJIEHUA




Onbitel Pesepdopna u 1uranerapHas MoOAENIb aToMa.

121
Monens aroma bopa
122 HcnyckaHue W TOIVIOIIEHUE cBeTa aToMoM. KBaHTBHI
' JIuHeityaThie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHHs
194 Crpoenne aromHoro sapa. HykinoHHas Moxens
' aTOMHOTrO sapa. M3oTonsl
125 PannoaktuBHble npeBpameHud. llepuon mnosypacnana
' ATOMHBIX 1P
12.6 SnepHble peaknuu. 3aKOHBI COXPAaHEHUs 3apsiioBOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBA3U aTOMHBIX siep. CBA3b MAaCChl U YHEPTUU
128 Peakuuu cunrtesa u neneHus saep. VMICTOUHUKN SHEpruu
' CoJHna ¥ 3B€37
129 SnepHas sHepretuka. JlelicTBHE — paguMOaKTUBHBIX
' M3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HaOnroneHue CIUIONIHBIX M JMHEHYAThIX CIIEKTPOB
12.10 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTULBI 110
TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue painoakTuBHOro hoHa
@usznueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
pazvoaKTUBHBIN ¢oH, KOCMUYECKHE TIy4H,
12.11 pPaIMOaKTUBHOE HW3JIYYEHHE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBUE DPAJMOAKTUBHBIX W3JIYYEHHH Ha OpraHu3M
YyeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona

HPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA




Kon
NMpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHMSA K NMPEAMETHBIM pe3yJbTaTaM

0a30BOro yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM

NporpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC
[lonnmanue ponmu  QU3MKM B HAYYHOM  KapTHMHE  MMHpa;

c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUI O 3aKOHOMEPHOU CBS3H
Y TI03HABAEMOCTH SIBJICHUW NPUPOJBI, O POJH OSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (PUIMKK B Pa3BUTUHU
€CTeCTBCHHBIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIIOIUH
(u3HUeCKUX 3HAHUK W UX POJIM B IEIIOCTHOH €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJAJAC POCCUHCKHUX W 3apYOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO

Mupa, pa3BUTUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHAAX MaTepuu (BEIIECTBO W TMOJE), O JABMKCHUU Kak
crocobe CyIliecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOCHHUSI BEUIeCTBA, O (PU3UYECKOH CYIIHOCTH SBICHUH MPUPOIBI
(MexaHWYeCKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX UM KBAaHTOBBIX);
YMEHHE pa3InyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX TaHHOE (PU3MUeCcKOe SIBJICHHUE;
YMEHHE PACIIO3HABATh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalollleM MHpEe, BBIIEIAs MX CYLIECTBEHHbIE CBOWCTBA
(mpu3HaKM)

Brnanenue ocHoBaMM MOHATHUMHOrO anmnapara U CHUMBOJIMYECKOIO
s3pIKa (PM3UKM U HCIIOJIb30BaHUE UX JUISl pelIeHMs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOICTBa Tel, (PU3NYECKUE SBICHUS H
MIPOLIECCHI, UCTIOIB3YS (PyHIAMEHTAIbHbIE U YMINPUYECKUE 3aKOHBI
YMeHue onuchBaTh U3y4eHHbBIE CBOWCTBA TEN U (PU3UYECKHE SIBICHUS,
UCIOJIb3YS (U3NYECKUE BETUUNHBI

BnageHne ocHOBaMM METOAOB HAy4YHOTO IIO3HAHUS C Y4ETOM
coOmro/ieHns paBWJl O€30MacHOTO TpyAa: HAOIIOJACHUE (PU3UUECKHUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JIaHHOTO Habopa 00OpYJOBaHUS M0 MHCTPYKIIMHU, ONMUCHIBATH XOJ
OTIbITa U 3alHChIBATh €0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBOJBI;
MPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHHUI (PU3NYSCKUX BEINYNH:
yMEHHE IUIaHUPOBaTh HW3MEpPEHHUs, CaMOCTOATEIbHO CcOOMpaTh
SKCIEPUMEHTAIbHYI0O YCTAaHOBKY IO HMHCTPYKIMH, BBIYHCIATH
3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTaThl C

Y4€TOM 3a/laHHOM MOTrPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;




MPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  HUCCJIEAOBAHME IO  HMHCTPYKLUMH,  IPEACTABIATH
MOJIyY€HHbIE 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJIEC TaOIUI U
rpadUKOB, YUUTHIBATH MOTPEITHOCTH, JIEIATh BRIBOJBI IO PE3yabTaTaM

ucciacag0oBaHus

[lonnmanue  XapakTEpHBIX  CBOMCTB  (PM3MUYECKUX  MoJeneit
(MarepuanbHas TOYKa, aOCOJIFOTHO TBEPIOE TENO, MOJEIU CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJENb aToma,
HYKJIOHHAas MOJI€Jb aTOMHOIO siipa) U yMEHUE NPUMEHSATb UX I
00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMeHue oOBSACHATH (PU3MUECKUE MPOLIECChl U CBOICTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABJIATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPON HAa M3yYCHHBIE CBOMCTBA (PH3UUECKUX

HBHeHHﬁ, (1)1431/1%01(1/16 3daKOHBbI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemate pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHH),
UCHOJNb3ysd 3aKOHbl U (OpMyJbl, CBS3bIBAIOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATHL KPATKOC YCJIOBHUC 3ada4du,
BBISIBJIATh HEAOCTAIOIUE JaHHbIE, BbIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIC Ui €€ PelICHHUs, UCTIONb30BaTh CIIPABOYHBIE JaHHbBIC,
IIPOBOAUTH PAcU€Thl M OLEHUBATH PEATUCTHUYHOCTH IOJY4YEHHOTO
3Ha4YEeHHS (DPU3UYECKON BEIIMYUHBI; YMEHUE OMPEACIATh Pa3MEpPHOCTh

(I)H?»H“IGCKOﬁ BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCHICHUH 3aJa4r

10

YMeHHne XapakTepu3OoBaTh IPUHLHUIBI  JEUCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM 4YHCI€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB M0 UX ONMMCAHUIO, UCIIOJb3Ysl 3HAHMS O
CBOWCTBaX (pU3MUECKUX SBJICHUH M HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
MOBCEIHEBHOM JKM3HM Juid oOecriedeHus Oe30MacHOCTH  IpHU
oOpamieHun ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHUYECKUMHU
YCTpOICTBaMM, COXpaHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 IIOBEJIEHUsS B OKpYXKalolled cpene; IMOHUMAaHHE
HEOOXOIMMOCTH TPUMEHEHHUSl JOCTHKEHUH (QU3UKU M TEXHOJOTHIl

I palluOHAJIBHOTO IPUPOAOIIOJIB30BAHUS

11

OneIT moOMCKa, NpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpPMAIUH




(bU3UYECKOTO COJEp)KaHMs C HCIOJIb30BaHUEM HWH(OpPMaIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; yMEHHUE OLIEHHWBATh JOCTOBEPHOCTD
MOJIYYCHHOW WHGPOpPMAIIMM HAa OCHOBE UMECIONIMXCA 3HAHUA W
JOTIONIHUTEIBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBITIOTHEHUH y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJSIPHYIO JUTEPaTypy
(bU3MYECKOTO COIep)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WntepHer; BnaneHue 0a30BbIMM  HABBIKAMH  IpeoOpa3oBaHUS
uH(pOpMallUd W3 OJHOW 3HAKOBOM CHCTEMBI B JpPYTyHO; YMEHHE
CO3/1aBaTh COOCTBCHHBIE IUCHMEHHBIC U YCTHBIC COOOIICHHS Ha

OCHOBC PIH(bOpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHUWYECKUE ABJIEHUA

11 Mexanuueckoe jBukeHue. MarepuanpHas Touka. (Cucrema  OTcuéra.
OTHOCHUTENLHOCTD JABUMKCHU A
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui

1.2 BBIYUCIICHUSI CPEeTHEH cKopocTH: V = S/t
PaBHOMepHOG pr[MOJ'IPIHGﬁHOG JABMIKXCHUC. 3aBUCHUMOCTH KOOpJAWHATEI TCJIa OT
BPEMEHH B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBHIKEHUS:

13 x(f)=x,+ut
I'paduky 3aBUCUMOCTH OT BpEMEHHU M MPOEKIUU CKOPOCTH, MPOEKIUU
IIEpEMEIICHUS, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSIMOJIMHEMHOM
JBUKECHUU
3aBUCHUMOCTh KOOpPJMHAThl TeJa OT BPEMEHU B Cilydae pPABHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JBUKEHHUS:

14

leif:l = .1-'.|;|: * f_ax *

b3| "Es

(DOpMYJ'ILI AJId TIPOCKIHUU TNCPEMCIICHUA, IMPOCKIHMU CKOPOCTU H IMPOCKIUH

YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:




2
[
.sx(a‘)=vﬂx-a‘+ax-?.

U_\'('f) =Upy T4, 1,

a. (f) =canst,

2 2 4
Uy — U, 24,5,
'paduky 3aBUCUMOCTH OT BPEMEHM MU INPOEKIUU YCKOPEHHUS, IMPOEKLUH
CKOPOCTH, MNPOEKIMH IEPEMENIEHHUs, KOOPIMHATHI IIPU PABHOYCKOPEHHOM

HpHMOHHHCﬁHOM JBHXXCHUU

CBoboxnoe nagenue. @opMysibl, ONMUCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela I10

BEPTUKAIU (I[BI/I}KCHI/IG T€JlIa BHHU3 HWJIM BBEPX OTHOCHUTCIBHO ITOBECPXHOCTHU

1.5 3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKIHUU YCKOPEHHUS,
IOPOEKIMM CKOPOCTH M KOOPAMHATBl IpHU CBOOOJHOM MaJeHUM Tejla 110
BEPTUKAJIH
CKOpOCTb PAaBHOMEPHOIO [JBM)KEHHUS Tela IO OKpyXHocTH. Hampanenue
CKOpOCTH.

@dopmynia 11 BBIUUCIEHUS CKOPOCTH Ye€pe3 pajuyc OKPYKHOCTH U MEPUOJ
oOpareHus:
2MR
L= T
HenTpoctpemurenbHoe yckopeHue. HampapieHne IE€HTPOCTPEMUTENIBLHOTO
16 yckopeHus. opmyna It BBIUMCIEHUS] YCKOPEHMSL:
2
a. = L
" R
®dopmyia, CBSI3bIBaIONIAsl IEPUOJ M YACTOTY OOpaIeHHUs:
Vo= ?
Macca. IInotHocTh BemmecTBa. @opmyra st BBIYUCIEHUS IJIOTHOCTH:
_m
1.7 s
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CioxeHue Cui




1.9

SBnenune nnepuuu. [lepsorit 3akon HeroToHa

1.10

1.11

1.12

1.13

Bropoii 3akon HerotoHna:

—

F=m-da

CoHnanpaBieHHOCTb BEKTOpa YCKOPEHUs TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0

B3aumoneiictue tein. Tperuii 3akon HeroToHa:

Fz—ﬂ Z_FI—}E

TpeHI/IC ITIOKOs U TPEHUEC CKOJILXKCHUA. CDOpMy.]'Ia JJIs1 BBIYUCIICHUA MOAYJIsI CHUJIbL

TPCHUS CKOJILXKCHUA:

Frpzu-;"l.f

Hedopmarust Tena. Ynpyrue u Heynpyrue naedopmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

1.16

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My -1
F=Gg.—+ _2

R
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHus.

®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JIBmxenue mianet Bokpyr ConHua. IlepBas kocMudeckast CKOpOCTb.

HesecomocTs 1 neperpysku

I/IMHYJ'IBC TCJIa — BCKTOpHas (I)I/I3I/I‘-ICCK8.$I BCINYHHA.
p=mi

Nmnynbc cuctemsl Ten. M3Menenne umnysnbca. UMIynbe cuibl

3akoH COXpPAaHCHUSA UMITYJIbCa JI 3aMKHYTOﬁ CHUCTEMBI TCII:
D=myU +, Uy =const

PeaktuBHOE ABHKEHHE

1.17

Mexannueckas pabota. @opmyra it BEIYUCICHUS paOOThI CUJTBI:




A=Fsoosd

Mexanuueckas MOITHOCTD:

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIA BIYUCIICHUA

KUHETHYCCKOU OHEpPIHUn:

2
LY
=Ty
TeopeMa 0 KHHETHYECKOH OHCPIuu. q)OpMy.TIa JJIs1 BBIYUCJICHUA HOTCHHH&HLHOﬁ
SHEPTruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

1.19

MexaHnyeckas SJHeprus:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCyTCTBUE Ul TpeHus: E = const.

HpeBpameHI/Ie MEXaHUYECKOH OHEPI'UU IIPpU HAJIMYNHU CUJIBI TPCHUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuier:M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[TonBuxHBIN 1 HenoABWKHBIN 0110ku. KII/I mpocThIX MexaHU3MOB,

n= Anonesman
‘%rpaqem:{

[laBiienue TBEpIOTO TENA.

dopmyiia 11 BRIYUCICHUS JABJICHUS TBEPIOTO TeJla:

_F
p_S"




JlaBnenue raza. ATMocdepHoe TaBieHue.
['unpocraTyeckoe 1aBieHUe BHYTPH KUAKOCTH.

dopmyina 1 BBIYMCIICHMS JABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_.

1.22 3akoHn [lackans. ['mppaBaudeckuii mpecc
3akon Apxumena. Dopmyna s ONPENEICHUS BBITAJKUBAIOIICH CHIIBI,
JEHCTBYIOIIEH Ha TEJI0, HOrPYKEHHOE B )KUIKOCTh HIIH T'a3:
1.23
F A = peV
Ycnosue iaBanus Tena. [ImaBanue cyi0B U BO3AyXOIUIaBaHHE
Mexanudeckue KoseOaHus. AMIUIMTYJa, TEPUOJ, W YacTOTa KOJCOAHMIA.
®dopmyna, CBI3BIBAIOIIAS YACTOTY U MIEPHOJ KOJICOAHHIA:
1.24
-l
L5 MareMaTHUeCKuii W TIPY)KUHHBIH MasTHUKH. [IpeBpailleHHe SHEpPruu IpH
' K0JIe0aTeIbHOM JIBUKEHHH
1.26 3aryxaromue konebanus. Beinyxaennsie konebanus. Pezonanc
Mexannueckrue BOJNHBI. [IpogonbHBIC W TIONEpPEYHbIe BOJHBL JIJIMHA BOJHBI U
CKOPOCTh PacCIpOCTPAHECHHUS BOJIHBI:
1.27
h=v-T
108 3Byk. ['poMKOCTh W BbICOTa 3ByKa. OTpaskeHHWE 3BYKOBOW BOJIHBI Ha TpaHUIIE
' IBYX cpell. MH(ppa3ByK U yIbTpa3ByK
Ipaxmuuecxue pabomoi
W3mepenune cpenHed MIOTHOCTH BEIIECTBA; apXWMEIOBOM CHUIIBI; >KECTKOCTH
NPYXUHBL, KOd(PPUIMEHTa TPEHUS CKOJIBKECHUS, paOOTHl CHIJIBI TPCHHS, CHIIBI
VIIPYTOCTH; CpEIHEH CKOPOCTH IBHKEHHS OpycKa MO HAKIOHHOW IJIOCKOCTH;
YCKOpEHHUsT Opycka TNpW JBMKCHUM 1O HAKIOHHOW IUIOCKOCTH; YacTOTHI U
199 nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Mepuoja

KOoJIeOaHU TIPY)KWHHOTO MasiTHUKA, MOMEHTA CHJIbI, JIEHCTBYIOIIErO HA phIYar;
paboThl CHJIBI YNPYrOCTH MPH MOIBbEME Tpy3a C IMOMOIIBIO HEMOABHKHOTO
6110Ka; pabOTHI CHJIBI YIPYTOCTH IPU MOABEME TPy3a C MOMOUIBIO MOJIBUKHOTO
61oKa.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHON

JacTu T€J1a U OT IINIOTHOCTH XHUIAKOCTH, HC3aBUCUMOCTH BBITAJIKUBAIOMIEH CHUJIBI




OT MaccChl TeJa; CHIIbI TPEHUSI CKOJIbKCHHSI OT CHJIBI HOPMAJIbHOTO aBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHKAIOIIEH B IPYKHHE, OT CTEHNEHU
negopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yIJyla HaKJIOHA HAIPaBISIOLICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; MEPHUOJA
KOJICOAHUH TPYKUHHOTO MasTHHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBL;
UCCIICIOBAaHUE HE3aBUCHUMOCTH Ilepuoja KojeOaHWM HHUTSAHOTO MAasiTHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue A6NeHUs 6 npupode: TIPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HEKMBOW IPUPOJE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, IPUIHWBBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuHnon CHUCTEMBI,

1.30 PCAKTUBHOC ABUKCHHUC JXUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(EpHOro JaBJICHUS Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHATHE
3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKne BOJIHBI, IYHaMH, 3XO
Texnuueckue ycmpoucmea: CHUIOMETP, NAaTUYUKU MOJOXKEHMs, PACCTOSHUSA U
YCKOpPCHUA, AWUHAMOMCTpP, I[MOAIIMIIHWKH, PAKEThI, pblYyar, HOZ[BI/DKHI:Iﬁ n

131 HEMOJBIKHBIA OJIOKM, HAKJIIOHHAs IUIOCKOCTb, MPOCTBIE MEXAaHU3MbI B OBITY,

' COOOILAOIIMECs] COCY/Abl, YCTPOWCTBO BOJONPOBOAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcoOC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUH  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOT0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdusle Tena

55 JIBmxenne dyactun BemiectBa. CBA3b  CKOPOCTH  JBMXKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe nBuxenue, 1uddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxarue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. Pabora u Teromnepenada Kak CIOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEpPIrun

2.7 Buael Tenonepenaun: TENIONPOBOJAHOCTh, KOHBEKIIHS, U3ITyUEHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemnoTsl. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)

29 3aKOH COXpaHEHHWS PHEPrHMHM B TEIUIOBBIX IpoIlleccax. YpaBHEHHE TEIIOBOTO

OanaHca:




O+0,+..=0

Hcnapenve u kouaeHcauusa. V3MeHeHUWe BHYTpEHHEH HHEpruu B IIpoliecce

WCIIApEHUsI M KOHJAeHcauuu. KumeHue IKUAKOCTU. YAelbHas TeIioTa

210 napooOpazoBanus: L = Q/m

211 BnaxxnocTs Bo3yxa
[InaBnenne u Kpucrtaumzauus. V3MeHeHMe BHYTpPEHHEH SHepruu mpu
IUTABJIEHUU M KPUCTAUIN3ALNU. Y IeJbHAs TEIJI0Ta IUIaBJICHUS:

2.12 5 Q

m

BHyTpeHHsIs sHeprust cropaHus TOIUIMBA. Y JIeNbHas TEMI0Ta CrOpaHus TOILIMBA:

2.13 qg=0Q/m

2.14 [Mpuanmmns! padoTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraremns
Ilpakmuueckue pabomul
N3mepenue yaenbHON TENMIOEMKOCTH METAJUIMUECKOTO IMWJIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOr0 BOJOM KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HAarpeThlii MWIMHAP; KOJWYECTBA TEIUIOTHI,

2.15 OTJAHHOTO HarpeThiM LMIMHIPOM, IOCJIE OIMYCKaHUs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHTEIBHOW BIAXXHOCTH BO3/YXa; VYIEIBHOH TEIUIOTHI
IaBiaeHus JpAa. lccrnenoBaHue W3MEHEHHs TeMIepaTypbl BOABI  IpU
pa3IMYHBIX YCIIOBUSX; SIBICHUS TEIUIOOOMEHA IMPH CMENIMBAHWU XOJOIHOH M
ropsiueil BOAbl; polecca UCTIapeHust
Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSXKEHHE W KaNMUIIpHbIC

2.16 SIBJICHHSI B TIPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue CorHIia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHera
Texnuyeckue ycmpoticmea: KaluuIApbl, TPUMEPHI UCIIOJIb30BAHUS KPUCTAIJIOB,

217 XKHUJIKOCTHBIM TEPMOMETp, JaTYUK TEMIIepaTyphl, TEPMOC, CHCTEMa OTOIJICHHUS

' JIOMOB, THTPOMETPHI, TICHXPOMETp, TapoBasi TypOMHA, ABHTATE]h BHYTPEHHETO
CTOpaHus

3 DJIEKTPOMATHUTHBIE SABJIEHUA

3.1 OnexTpuzanys Tel. J[Ba Buaa 3JIeKTpUUECKUX 3apsiI0B

3.2 B3aumoneiicTBue 3apsokeHHbIX Tenl. 3akoH Kynona

3.3 3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa

3.4 Onektpuueckoe mnone. Hanpskx€HHOCTh anekTpuyeckoro mois. [lpuHuun




CYTIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJsi Ha

3.5
ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U AUAIIEKTPUKHU
[TocTossHHBIN AIeKTpUYECKU TOK. JlecTBUs anekTprudeckoro Toka. Cuia Toka.
Hanpstxenue.
3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R=pl/S
38 3akon Oma ayis1 yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=L,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE coeMHEHNE TPOBOHUKOB PABHOTO COTPOTUBIICHHUS:
U=U,I=]+1;R=—.
CMmenianHble COEIUHEHHS IPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 2
O=I"-R-t
312 OneiT Opcrena. MarHuTHOe TMoJie TPSIMOTO IMPOBOJHUKA € TOKOM. JInHuHM
MarHUTHON WHTYKITUU
313 MaruutHoe TmOJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 351eKTpoMariuTHOW nHAYKIMU. [IpaBuino Jlenma
Ilpakmuueckue pabomul
N3mepenne  JIEKTPUYECKOTO  COMPOTHUBJIEHUS  PE3WCTOpPA;  MOIIHOCTH
3.16 AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

I/ICCJ'IG,I[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAKOIIETO B IIPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHWKA; 3aBUCUMOCTHU




COMPOTHUBIIEHUS OT JUIMHBI MPOBOJIHUKA, TUIOIIAN €r0 MOMEPEUHOro CeUeHUs: U
yIE€IBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuia Juisi 3JEKTPUUECKOrO HAIPSIKEHUS MPH MOCIEI0BATEILHOM
COCIMHEHUN MPOBOJAHMKOB;, MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM CO€IUHEHUU MTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0Jie 3eMJITH, Jpeiid MOI0CoB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMUIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETUYMK  DJIEKTPHUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPEI (mpumepsr), INEKTPUUYECKUE
NPEIOXPAaHUTEIH, DIIEKTPOMArHUT, 3JICKTPOJBUIATEIb IOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 OnekTpoMarHuTHbIE BONHBI. [1Ikana 37IeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMoTHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyecKue mpuoOopsI
Ipaxmuueckue pabomul
##HtPar#H##l13MepeHne ONTHYECKON CHIIbI coOuparomell JIUH3bI, (OKYCHOTO
paccTosiHus coOMparolei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeMeTa U
N300paKeHMsI, KOT/Ia TpeIMeT PACIOJIOXKEeH B JBOMHOM (OKYCE), MOKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanue CBOMCTBA M300pa)KeHUA, MOITYYEHHOTO C TMOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHsI (POKYCHOTO PACCTOSHHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa TPEIOMJICHHS CBETOBOTO JIyda OT yIJjia IMajJeHHs Ha
IPaHUIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe. 3armenns ConHma u JlyHbl, 1Bera Teu,
' ONTHYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: O4YKH, TIEpUCKOI, (oToammapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHU A
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, TaMma-u3nyueHus. Peakuuun anbga-u Oera-

pacnana




4.2

Omneiter Pe3epdopna o paccesauro anbda-dactuil. [InanerapHas Moaenb aroma

4.3 CocraB aroMHOTO sigpa. M30TOMBI

4.4 [Iepuon nonypacnaza aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue A6leHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyYCHHUE IPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUAYAJIBHBIN TO3UMETpP, Kamepa

Bunbcona, snepHas 3HEpreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., iBanoB A.U., AKiiMOHEpHOE 0OIIIECTBO
«3marensctBO «lIpocBemienre»

» ®usuka, 8 knacc/ [leperimkun .M., BanoB A.U., AkiinoHepHOe 00111eCTBO
«3marensctBo «lIpocBemienre»

» dusuka, 9 knacc/ [epeimkua .M., I'yrauk E.M., UBanos A.U., [lerpoBa
M.A., Akumonepsoe obmectBo «M3natensctBo «IIpocBenienue»
METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

dusuka. 7 kiaacc. Meroaudeckoe nocooue k yueonuky A.B. Ilepoimkuna
CamocTrosiTenbHbIE U KOHTPOJIbHBIE paboThl. PU3KKa. 7 Kilacc.

®du3uka. 7 kiace. Tectol, XanHanoB H.K., Xannanoa T.A.

®usuka. 8 knacc. Junakrnueckue Mmarepuansl, Mapon A.E., Mapon E.A.
CamocTosITeNbHbIE U KOHTPOJIbHBIE padoThl. Pusuka. § kiacc, Mapon A.E.,
Mapon E.A.

®dusuka. § kiacc. Metoauyeckoe nocobue k yueonuky A.B. [lepoikuna
dunonosnu H.B.

®duzuka. 9 knacc. Meroauueckoe nocodbue kK yueOHuky Ileppimkuna-I'yTHUK
®usuka. 9 knacc. JInnakrnueckue marepuansl, Mapon A.E., Mapon E.A.
®duzuka. 9 knacc. Tectwl, CrientHeBa H. 1.

CamocTosITeNbHBIE U KOHTPOJIbHBIE padoThl. Pusuka. 9 kiacc, Mapon A.E.,
Mapon E.A

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://lecta.rosuchebnik.ru/

http://www.fizika.ru/

https://fiz.1sept.ru/fizarchive.php

http://school-collection.edu.ru/

https://rosuchebnik.ru/

https://www.youtube.com/
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