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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHHWII K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MIpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3yYCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEpKaHUA U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmMa mo Qusuke pazpaboTaHa € LENbI0 OKa3aHUA METOIUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (DHU3UUECKOM
reorpaduelf, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsI B CTPYKType OOIero
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATh MNAHHBIC KW HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpeNiesieHbl B KOHIEMNIMU TpernojaBaHus y4deOHoro mnpenmera «Pu3uka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepanuu, peann3yroNIMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydYHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HWHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUCHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHHE TPEACTABICHUNA O POIM (DU3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA,

pa3BUTHE  TMPEACTABICHMA O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HallpaBJICHUU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a]1au:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIICHUS MPOCTEHININX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJ0IaTh MPUPOTHBIC SIBJICHUS M BBITIOJIHATH OTIBITHI,
JabopatopHble  pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboThl ¢ MH(popMarmeln GU3NIEeCKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTHIKEHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpoPeCCHOHATIEHON ESITSIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYECKOM HAYKH.



Oob111ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX 711 M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMMe mo (pu3HKe mepeyeHb JabopaToOpHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JENaeT BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHnit MexayHapoHas CucTeMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimaol.

1. OmnpenesieHHe LEHBI IEICHUS IIKAIbl HK3MEPUTEIBHOTO Mpubdopa.

2. M3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus IO MNPOBEPKE TUIOTE3BI: JATBHOCTH MOJETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA O CTPOCHUM BellleCcTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JABMKEHHUSI YACTHUI[ C
temrneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMocCBs3b MEXK]y CBOMCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue  siBmeHWN,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SlBneHne unHEpUMM. 3aKOH HMHEPUUU. B3auMOAEHCTBHE TeNl KAK IPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cuita Kak XapakTepucTHKa B3auMoaeucTBhs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE NMOKosA. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHKEHUS Tela.
2. N3mepenune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOEHCTBHUM TEl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno>xeHue cuJjl, HalrpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa o
HaKJIOHHOM ITIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO Tea.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPYKUHBI OT IPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU U TazaMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000souku 3emiu. OmbiT Toppuuemmu. M3mepenue atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHON B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTB. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHukd. Kosdduuuent monesnoro nedctBus (manee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

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

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi 3Heprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpILIEHUE paboThLI. Bunsl TEIIONEepeaauM:
TEILIONPOBOJAHOCTD, KOHBEKIIUS, U3IyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tejla B pPe3yJibTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOM TEIUIOTHI TIaBICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzanms Ten. J[Ba poaa SIEKTpUUYECKUX 3apsioB. B3aumopaeincrtaue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro nods. [lpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



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

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKkTpuYecKre enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHurT.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

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

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CHJIBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepmon u vacrtora oOpareHus.
JIuneinHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PaboTa CHJI TSOHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIMaNnbHAast SHEPTUs CKATOW NPy KUHBI. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PAaBHOYCKOPEHHOTO JIBUXKEHUSI.

HabGmronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JABH)KCHUHU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPIUU MPU ABUKECHHUH Teja MO/ I€CTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PAaBHOYCKOPEHHOM JBIMKEHHH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

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

3aryxaomue — koiebanus.  BpiHyxkzaeHHble — KoneOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHAa. OTpaxenue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSOKECTU U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpanenue npooiabHbIX U MOTEPEYHBIX BOJIH (HA MOJENHN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl U IEPHOJA KOIeOaHUN MPY>KUHHOTO MasiTHUKA.

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

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja cera. CkopocTh cBeTa. BoHOBBIE CBONCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon ydei B coOuparoriei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxenp riasza.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTUYECKON CHIIBI COOMparoten
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MAacCOBOTO YHCEl.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLICHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyta (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWsT W OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUN JAHHOTO MOJIYJIA PEaTUu3yIOTCSd U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TPUPOALI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBSICHITH (HU3UUIECKUC
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, YTO OOYyYaIONIUECS BBIMIONHSAIOT 3aJaHMsI, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanbOoJee BaKXHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJS BKIIOYAECT AKCICPUMEHTAIBHOE
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



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

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHMIIEN COCTaBIISIIOIIECH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH NpaBUJ O€30IacHOr0 TOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(deCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha NPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa JKOJOTMYECKUX NpoOJieM W MyTel HX

peleHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIICHKAa CBOMX JICMUCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl MO (PHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue J1elicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIAcCU(DUKAIINKA, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TIPHUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUU (PUINUYECKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHWE HECKOJBKUX BAapHAHTOB PEICHHS, BHIOOp HamOomee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIHPOBATh 0000IEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMK WJIA JAHHBIX C YYETOM MpPEAJIOKEHHOW Yy4eOHOU
(bU3uIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIEHUsi Y4eOHOro Marepuania, pe3yJbTaToB J1IabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHBIE HA pELICHHE 33JaYd U MOAJAEp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIHCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMATPH IIEJTH COBMECTHOW NESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOM JEHCTBUS C JIPYTHMHU
YJIECHAMH KOMaH/Ibl,

OLIEHMBATh KAa4eCTBO CBOET0O BKJA/Ja B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIINUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

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

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs GU3HUECKON 3a7a4l WIIN
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEMJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
bu3MYecKOoro UMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MU pEeIIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPIKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICUCTBUE TE€JI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
dbuznyeckre BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsd, AaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICH  HMCIHOJIb3yeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIBI (PU3NUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEIMYMHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHs phiuara (0s10ka),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOU (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBIH pe3yNlbTaT, HAaxXOAuUTh OIIMOKM B XOJAE OIbITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBATH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYA0BAHNUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTD HCCIEA0BAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU [IBJKEHMS Tea, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IJIOIIAAN COIPUKOCHOBEHMS TEJI, CHJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIOKEHHBIX Ta0mui U rpaduKOB, NeJIaTh BBIBOABI MO pe3yibTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpykEHHOE B KHUJIKOCTh TeJO0, KOA()(PUIMEHT MOJe3HOro AeHCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phluar, MOJBUKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAHHUA (B TOM YHCIHE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMpUMEPHl  (HAXOOWTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COONIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
0O513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ, B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIIOJIb30BaTh MOHATHS: Macca U pa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, AIEKTPUUECKOE TMOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepenaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIeHWEe, KpUcTalu3anus (OTBep/eBaHKE), KHUIICHUE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JE€KTPOMArHUTHAsT UHIAYKIIHS)
[0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE M KANWUIIPHbIE SBICHHUS B TPUPOJIE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoaroCOoB, POJib MATHUTHOTO TOJISI JI KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIOTa
IUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAS BIAXHOCTHh BO31yXd, JJIEKTPUYECKHMU 3apsn,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS U €IUHUIIbI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1l yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaT€MaTUYEeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYeCcKuX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
(U3UYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCIOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peLeHWs 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh IMOpPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITBI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3nyeCKuX CBOWCTB Te (KANMUUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMMOJIEWUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IPOBEpPSEMBIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIeEepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN IONEPEYHOrOo
CEUEHHMS U Y/IEIIBHOIO CONMPOTHUBIICHHS BELIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TOCIEAOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJjIa TEXHUKU O€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUSA HW3YYCHHBIX TPHUOOPOB M
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapaljIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHHUSI 3JIEMEHTOB AJIEKTPUUYECKUX LETEeil;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOACHMS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpEE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW K IYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl cety MHTepHeT, BiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH PE3YIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3HUECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIECANTH 3a BBIIIOJHEHHUEM IUIAHA JACHCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJieHue TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHne O0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIUBEI, ABMKEHUE TIaHeT COMTHEYHON CHCTEMBI, PEAaKTUBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 07XO, IBETa Tell,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3Iy4EeHUU Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpPEIHSsI U MTHOBEHHAs CKOPOCThb Tella MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DSHEpPrus, TOJHAsg MEXaHWuecKash >SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIL3YEMbIX BEIUYHH,
0003HaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIIOBOIO M MacCOBOTO YHCET



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (PM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (HHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$uU3NYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHHEe u3MepseMoil BednuuHbl ((POKyCHOE paccTosiHHEe
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO IPUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadalbHOM CKOPOCTH, IEpUoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMJICHHs OT yIJia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE NIPHU3HAKKM HM3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHHUA (B TOM YHUCIHE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoauMble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS NU300PAKEHUI B INIOCKOM 3€pKajie U COOUpArOIEH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBBS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKpPY>KaloIlel cpeje;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX NUCTOYHUKOB;

UCITOJIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MONYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIOJB30BaTh  HM3y4YCHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonrTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYNHbI 2 1 https://m.edsoo.ru/UDCTCSRID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBre Tel
3.1 MexaHndeckoe JBHKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 HNuepius, Mmacca, IIOTHOCTh https://m.edsoo.ru/GXPU4AMTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBnenue. llepenaua naBineHus: TBEpABIMU
4.1 A penata A pA 3 https://m.edsoo0.ru/XO0DW367P2

TCJ1aMHU, XUJIKOCTAMHU U ra3daMu




4.2 \ JlaBieHune KuIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ~ Atmocheproe naBienue https:/m.edso0.ru/T7134SXNO
en e
4.4 l A HCTBITI, PRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGota u moutHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

KosauuecTBo yacoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Kontpoannbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNeKTpUUECKUE 3apsiabl. 3apsKCHHBIC
2.1 p p Uﬂ p 7 1 https://m.edsoo.ru/R4AQORCTOQ4
TeJa U UX B3aUMOJICHCTBUE
22 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 68 4 145




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Kontpoannbie IIpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.r/CEOGHRGTL
OTIFICAHHUS
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
2.1 ‘ Mexannueckue KoneOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnyeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjeKTpOMAarHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 P 6 2 https://m.eds0o.ru/DTI98BEEY0
AIIEKTPOMArHUTHBIC BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 https://m.edsoo0.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3gen 5. KBanToBbI€e IBJICHUSA

u
5.1 CHYCKAHHE H TOIOTEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
I1
6.1 OBTOPCHHE 1 0600WIEHNE CORCPKaHH 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xinacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 3 27

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guszndeckue
SABJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

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

https://m.edsoo.ru/I116U53L6H

duznyecKue BeINYMHBI U UX
U3MepeHue

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

Ypok-uccnenoBasue
"N3mepenue Temreparypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypbl"

https://m.edsoo.ru/VOQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
npupoay. EctecTBeHHOHay4HBIN
MeTox no3Hanusg. Onucanue
buznyecKux SIBICHUHN C
[IOMOILBIO MOJEIIEH

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

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JATbHOCTD MOJNETA
HIapuKa, MyneHHOro

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




TOPU30HTAIBHO, TEM OOJIBIIIE,
yeM 0oJIblIe BhIcOTa Mmycka'
Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

10

JIBH>KEHME YacTull BEUECTBa

Ypok-uccienoBanue «OMbIThI
[10 HAOJIOIECHUIO TEILIOBOTO
pacIIUpEeHus Ta30BY

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

Mexannueckoe IBHKEHUE.

PaBHOMEpHOE U HEpaBHOMEPHOE
TIBUKCHHE

https://m.edsoo.ru/AWMI1DBI48

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

13

14

15

Cxopoctb. EquHuIer ckopocTu

Pacuer nytu u BpemeHu
JIBYDKEHUS

Wuepuust. 3aK0H WHEPIHH.
BzaumojeilicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBHJKCHUS TEI

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

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

IImoTHOCTE BemiecTBa. Pacuer

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




17

Macchl 1 00beMa Tella 10 ero
TUIOTHOCTH
JlaGopaTtopHnas pabota

«Ornpenenenue mMIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1ay mo reme
"ITnorHOCTH BemecTa"

https://m.edsoo.ru/SODYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxerus (aedopMariim)
NPYKUHBI OT TPUII0KEHHON
CHUTBI»

SIBaenmne tarorenus. Cuma
TAXKCCTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TSKECTH"

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

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

23

Cuna TsKeCTH Ha Ipyrux
maHeTtax. Gusnueckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24
25

N3mepenue cuit. JluHamomeTp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO1SQ8RE

26

CloxxeHue AByX CHII,
HaIpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZSE




27

npsMoid. PaBHonielicTByomas
CcHII

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHast pabora
((I/I?:yLIGHI/IC 3aBUCUMOCTU CHUJIIBI
TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

31

32

33

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «['paduueckoe
n3o00pakeHue cuny, «CHiiby,
«PaBHOEHUCTBYIONIAS CUID»

KonTpomnpHas paboTta o Temam:
«MexaHuuecKoe IBHKECHHE,
«Macca, II0THOCTBY, «Bec
tenay, «['paduueckoe
n3o0pakeHue crny, «CHb»

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEIINYCHUS
JAaBJICHUA

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

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D

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

34

JlaBiaenue raza. 3aBUCHMOCTb

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




35

JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTyphl
[Tepenada naBiaeHus TBEPIBIMH

TeJaMH, JKUIKOCTSIMH U ra3aMH.
3akoH IMackansa

https://m.edsoo.ru/CG5POSNWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICVICTBUEM CHUJIBI
TSKECTU

https://m.edsoo.ru/K7T1219UC

37

38
39

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

CooOmraronuecs cocysl

I'mppasimueckuil npece

https://m.edsoo.ru/UHHCSRB6W

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X21.F396

40

41

42

Manomertpsl. IlopiineBoi
JKUJKOCTHBIN HAcOC

Atmocdepa 3emnn. [puunnel
CYIIECTBOBaHMS BO3YIIHOM
00osouky 3eMin. 3aBUCUMOCTb
aTMOC(EepHOT0o AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

Bec Boznmyxa. AtmocdepHoe
JIABJICHUEC

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

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

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasienust. OneiT Toppuuenin

https://m.edsoo.ru/2I83TIPD4

44

3aBHUCHUMOCThH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJT
YPOBHEM MOPS

https://m.edsoo.ru/YWIFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




46

ATMocdepHOe 1aBIeHHEe Ha
pa3JIMYHBIX BBICOTAX

Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo. st/ YWVWL5TA1

47

JlelicTBUE XKUJIKOCTH U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

49

50

51

52

JlaGopaTtopHast pabora
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJO,
IMOIrpy>XECHHOC B JXUIAKOCTBH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
Beca Tea B BoJie OT 00béMa
MOTPYKCHHOU B )KHJIKOCTh YaCTH
Tea»

IInaBanue Ten

JlaGopaTtopHast pabota
"KoHcTpynpoBaHue apeomerpa
WA KOHCTPYHPOBAHUE JIOAKH U
omnpeaeneHue eé
rpy30M0AbEMHOCTH"

Pemenne 3amay mo TeMam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB»

https://m.edsoo.ru/7U40IDLK?2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

53

Mexanudeckas pabora

https://m.edsoo.ru/1 YIR6J7LS5




54

55

MomtHocts. EquHunel
MOIIHOCTHU
Ypoxk-uccienoanue "Pacuér

MOIITHOCTH, Pa3BUBAEMOM MpH
HnoanLéMe 110 Jiectauie"

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBeCuE cuit Ha ppryare

https://m.edsoo.ru/SYRUOUGS2

57

KonTtponpHast pabora o Teme
«/laBneHue TBEpABIX TEII,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMU II10 TEME «HaBJ'IeHI/Ie
TBEPABIX TEN, )KUAKOCTEH U
ra3zoBy» / Becepoccuiickas
IpoBepoyHas paborta

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbIUara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

61

Pemienue 3agau o teme
«YCcl0BUS paBHOBECHSI pblUara

Koadpdunument noneznoro
JecTBUSL MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTH

0.5

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

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




62

63

Penrenue 3amad mo teMe
"Pabota, momuocTs, KIT/1"

Mexanuueckasi JHEprusl.
Kunernyeckas v moTeHIuanbHas
SHeprus

https://m.edsoo.ru/VESXBQLVS

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

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/46Y227ZPME

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeiesIieHue U3MEHEHUS
KUHETHYICCKOU U
MOTEHIIMATBHON SHEPTUH MPU
CKaTBIBAaHMH TeJla M0 HAKIIOHHOH
IIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

67

68

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHndeckoe aBrKeHne"

PesepBHblit ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MoiuHoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHeKYHHpHO-KHHCTH‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU A

Macca u pazmep aTOMOB H
MOJIEKYJI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YyYeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

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

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIIEeCTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMM BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHSK3

Kpucrannuueckue u amopdHbie
Tena

CmMayuBaHue U KalmnuJIISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

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

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

TennoBoe pacmmpenue u
CHKaTHe

Temmneparypa. CBsi3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIIOBOTO IBUYKEHMSI YaCTHUL]

https://m.edsoo.ru/I3N30OKS8L

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




10

Bryrtpennsis sueprus. CriocoObl
W3MEHEHUSI BHYTPEHHEHN SHEpruu

Bunb Teronepenaun

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J30O70P

11

Ypok-koHpepeHuus
"IIpakTHYECKOE UCTIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KomnmuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

VYpaBHEHHUE TEMIIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGoparopHas paboTa
"UccnenoBaHue IBIEHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOOHOU U ropsyei Boabl"

Pacuer konnuecTBa TEIJIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETISEMOT0 UM MPU
OXJIAKICHUH

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

https://m.edsoo.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnas pabota
"Omnpenenenue yaenbHOU
TEIJIOEMKOCTH BelrecTna"

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

17

18

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

[LnaBnenue u oTBEpIEBaHUE
KPHUCTAJUIMYECKUX TEJL.

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

https://m.edsoo.ru/JHE5A1PJF




19

yI[CJ'IBHaH TCIIOTAa IIJIaBJICHUA

JlaboparopHas paboTa
"OnpeneneHue yaeibHOR
TEIJIOTHI IUIAaBJIeHU JIbaa"

https://m.edsoo.ru/LCQXVHGHD

20

21

22

23

24

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOH/JIEHCallUU. 3aBUCUMOCTh
TEMIIEPATypPhl KUIICHUS OT
aTMoc(hepHOro JaBICHHUS

Brnaxxnocts BO3myXa.
JlaGopaTtopHnast pabota
"OrnpezeneHne OTHOCUTEIBHOU
BIIQYKHOCTH BO3ayxa"

Pemenue 3anau Ha onpenenenne
BIIQ)KHOCTH BO3/1yXa

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHyTPEHHETO
CrOpaHHus

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ,

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4AXJEXGAL

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

25

KIIJI renmoBoro gABurares.
TensoBble ABUTaTEIN U 3alATA
OKpYXKarolle cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEeHUs U
MpeBpalleHus DHEPTUH B
TETIIOBBIX MTPOIIECcax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHOMN

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




28

29

pabote 1o Teme "TernnoBsie
sBlIeHUs. M3MeHeHue
arperaTHbIX COCTOSHUI
BemiecTna"”

KoHnTtponbHas pabota 1o teme
"TerioBble IBICHMA.
W3meHeHune arperaTHbIx
COCTOSHUM BemecTna"

Onextpuszanus Ten. J[Ba poga
ANEKTPUUYECKUX 3apsI0B

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

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

30

Ypok-uccnenoBanue
"OnexTpuzanus TeJl UHAYKIUEH
Y MIPY CONTPUKOCHOBEHUM"

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

31

32

33

34

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akon Kymona

DNEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
ANEKTpUYECKOro nos. [IpuHiun
CYTIEPIO3UINH IIEKTPUUECKUX
noJieu

Hocurenu snextpudeckux
3aps10B. DIIEMEHTaPHBIN 3apsi.
Ctpoenue aToma

[IpoBOIHUKYN M TUIIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/USJR991PB

35

Pemienue 3amay Ha mpUMEHEHHE
CBOMCTB 3JICKTPUUYCCKUX 3aPST0B

https://m.edsoo.ru/SXWWOSWI5




36

37

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro cyulecTBoBanus. MicrouHuku
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOrO TOKA

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/QEWUTCKVT

38

VYpok-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO MOJIA Ha
MIPOBOJIHUKH M TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIEKTPUUYECKHUI TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DJeKTpruUecKas enb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
PEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEeKTpUUECcKOoe HaNpsKEHHE.
Boastmerp. JTaboparopnast
pabora "U3mepenue u
peryinupoBaHue HanmpspKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

44

ConpoTusieHne MPOBOJHMKA.
VY enpHO€E CONMPOTUBIIEHUE
BEIIIECTBA

JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COTPOTHUBIIEHUS TPOBOJAHUKA OT
€ro JUTMHBI, TUI0NIa I
MOTIEPEYHOr0 CEUEHUs U
Marepuaia"

https://m.edsoo.ru/ESU0SPC4G

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

45

3aBUCUMOCTDH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q80Q




46

47

48

49

HanpspkeHus. 3akod Oma Jist
ydacTka 1enu

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHDKCHHs Ha
pe3ucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMIPOBOAHHUKOB

JlaGopaTtopHnast pabora
"[IpoBepka mpaBuiia CIOKEHUS
HaIpPsHKECHUN TIPU
MIOCJIEI0BATEIBHOM COEINHEHUN
JIBYX pe€3UCTOpOB"

JlaGopaTtopHast pabota
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MU NapajyieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJi pa3IuyHOro
COEIMHEHUS IPOBOTHUKOB

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

51

PabGora 1 momHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

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

52

JlaboparopHas pabota
"Onpenenenue paboThl U
MOITHOCTH AJIEKTPHUYECKOTO

https://m.edsoo.ru/VR92VE8JHA




53

TOKA"

DJNIEKTPUUYECKHE LIETTH U
OTPEOUTEITH AIEKTPUIECKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIENUCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

59

VYpok-uccnenosanue "U3yuenue
OJIEH TIOCTOAHHBIX MAarHuTOB"

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN ¥ €ro 3HaUCHUE IS 1
JKA3HU Ha 3emiie

[ToaroroBka K KOHTPOJIBHON
paboTe mo Teme
"DneKkTpudecKkue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocToaHHbIN
AIIEKTpUYECKUI TOK"

Konrponbnas pabora no reme
"DnexkTpuueckue 3apsabl.

3apsKEHHBIE TeNla U UX

B3auMoaencTsus. IlocTosaHHbIN 1
JEeKTpUYeCcKuit Tok" /

Bcepoccuiickas npoBepoyHas

pabota

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TloCcTosTHHBIM
AJIEKTPUIECKUN TOK" /
Bcepoccuiickast mpoBepoyHas

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

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U




60

pabora

OmneiT OpcTena. MaruutHoe
I10JI€ JIEKTPUUECKOr0 TOKa
MarsuTHoe nosie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHue 31eKTPOMarHiuTOB
B TexHuKe. JlaboparopHas
pabota "H3ydyenue neiicTBus
MarHuTHOTO TI0JISI Ha MPOBOTHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

63

64

65

DNeKTpOABUTaTEb IIOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIeKTpoJBUTaTENIeH B
TEXHUUYECKHUX YCTPONCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
U3y4eHue paboThl
aNeKTpoBuUraress'

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuno Jlenna

OnekrporeHeparop. CriocoObl
MIOJIYYEHUS IIEKTPUUECKOU
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIrUU

IToaroroBka Kk KOHTPOJIBHOMN

paboTte mo Teme
"DIeKTpUUECKHEe U MAarHUTHbBIE

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B




66

sBieHus"

KonTtponbHas pabora o Teme
"DeKTpUUYECKUE U MATHUTHBIE 1
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TerioBeie 1
saBieHus"

https://m.edsoo.ru/4BS8GKYQ1X

68

OBIIEE KOJIMYECTBO YACOB I10

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
saBieHus"

68

I[TPOT'PAMME

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHndeckoe JBHKCHUC.
MaTepI/IaJ'IBHaH TOYKa

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88§VCD

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JBUKEHHE

HepaBHOMepHOE NpAMOIUHENHOE
neuxkenue. Cpenssisa u
MI'HOBEHHAsl CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JTBM)KCHUSI.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnas pabota
"OnpenesneHnue yCKOPEHUs Tesna
MIPU paBHOYCKOPEHHOM
JAOBHUXKXCHHUU I10 HaKJIOHHOHU
MJIOCKOCTH"

https://m.edsoo.ru/1 KKINJFOS8

CBo0Ooguoe nmagenne teir. OIbIT
I'anmunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE BMXKEHUE 110
okpyxHocTu. [lepuon u yactora

Hprorona. Cuna ynpyroctu. Cunna

9 N https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JIuneliHas u yriosas
CKOpOCTHU

EHTPOCTPEMUTEIHHOE

10 Herrrpoctp https://m.edsoo.ru/OSLEGWEZY
yCKOpEeHue
[Iepseiii 3axk0oH Hprorona. Bextop

11 https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroTona.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHOelicTBYIOIIASA cHila
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/XPFYG64RM
Cynepno3uuust cui
Pemenue 3aga4u Ha npUMEHEHUE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amgau no reme «Cuna

16 A https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
PYKUHBDY

18 Cwta TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenue 3agau no reme «Cuia

19 A https://m.edsoo.ru/PTIDH2DCI9T
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 huinenTa https://m.edsoo.ru/C56RD8K X8
TPEHHS CKOJIbKEHHS"
Penrenue 3amad mo teMe "3aKOHEI

21 https://m.edsoo.ru/VT3T38KBU
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TpeHus"

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOTHOTO TaICHHUS

https://m.edsoo.ru/MEETXGF60Q

23

Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
nenTpa (CosiHeyHas cucremMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBas KocMuyeckas CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBecue Ma.TepI/Ia..l'I]bHOI\/iv

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TEINA C©
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmeHT cunsl. LeHTp TsKECTH

PaBHOBecue Ma.TepI/Ia..l'I]bHOI\/iv

TOYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OCBIO BpAlllCHUS.
MowmenT cuinsbl. LieHTp Tsxectn

Pemenue 3anau no teme
"MowmeHT cuinsbl. Llentp Tsxectn"

https://m.eds00.ru/VO2GV8YAT

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

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

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

29

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHuueckoe
nBxenne. Bzaumonencraue tea"

https://m.edsoo.ru/8D7SUVXS]J




30

31

32

KoHnTponbHas pabota 1o Teme
"MexaHN4YeCcKOe ABUKEHIE.
B3aumopetictBue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHUsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aWMO/ICHICTBUE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/J1IBOUJ2YG

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

https://m.edsoo.ru/LQO6EH8F9

33

34

35

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Mexanuueckas paboTa u
MOIIIHOCTb

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

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

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

36

JlaGopaTtopHast pabota
«Omnpenenenue padbOTHI CHITBI
TPEHHUs IIPU PABHOMEPHOM
JBUKEHHUH TeJa Mo
TOPU30HTAILHOM MOBEPXHOCTH

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

37

38

39

CBs13b SHEpruu U paboThI.
[ToreHmanpHas SHEPrust

Kunernueckas sneprust. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXPAaHCHUS SHCPIUn B
MCXaHUKE

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnas pabota
«M3y4eHune 3aKk0Ha COXpaHCHHUSI

https://m.edsoo.ru/0TVKEKIXB
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OHCPIrun»

Konebarensnoe JABHKCHHUE U €T'O
XapaKTEPUCTUKHU

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

42

43

44

45

3aryxaromue KoieoaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

Marematuueckuil 1 NpyKUHHBINA
MasiTHUKU

YPOK—I/ICCHCHOBaHI/IC
«3aBUCUMOCTh nepuoaa
KOJIEOAHHH OT KECTKOCTH
MNPY>XUHBI 1 MACChI I'py3a»

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHast pabota
«OmpeneneHue 4acToThl U
nepuo/ia KojiebaHui MPyKUHHOTO
MassTHHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KoaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl
rpy3a»

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

48

Mexannyeckue BoJHEL. CBOiCcTBa
MEXaHWYECKUX BOJIH.
[IponosibHBIE ¥ TONIEPEYHBIE
BOJIHEI

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpok-koHpepeHuus

https://m.edsoo.ru/6PNOHXSJA
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"MexaHH4YeCKHE BOJIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHEI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnenoBanue
"HaOaromeHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

https://m.edsoo.ru/SRPRGGZV S8

52

53

54

55

I'pomMKkOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk
U MHPA3BYK B PUPOJIE U
TexHuke"

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
KoJieOaHHs U BOJHEI"

KonTponbHas pabora no teme
"3aKOHBI COXPAHEHUH.
Mexanuueckue Konebanus u
BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS57TM

https://m.edsoo.ru/ZVD77Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
QHCKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03
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60

3JICKTPOMArHUTHBIX BOJIH JIJISt
COTOBOI¥ CBA31"

VYpoxk-uccienoanue "M3yuenue

CBOMCTB SJICKTPOMAarduTHBIX BOJIH

C MIOMOUIBIO MOOHIIBHOTO
tenedona"

Pemenue 3agau Ha onpeneneHne

HaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEFX

62

63

64

65

Hcrounuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

3aKOH OTpaXeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAKCHHUA
cBeTa

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R80OIT10S




67

68

yIJia MPeJIOMIICHHUSI CBETOBOTO
Jdyd4a OT yIJia majieHus Ha
rpaHuiie "BO31yX-CTEKIIO

nn

Ypok-koHpepeHus
"Mcnonn30BaHue ITOJTHOTO
BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS
CBsI3B"

JInnzel. OnTnyeckast cuia JIMH3bI

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

https://m.edsoo.ru/ZV702L.97F

69

70

71

72

[Toctpoenne nzobpaxkeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparoriei TuH3bI"
VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npuOops!"

['ma3 kak onTuyeckas cucreMa.
3peHue

https://m.edsoo.ru/MWU2YHLIN

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

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

74

75

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HeroTOHA.
CrioxxeHue CueKkTpaabHbIX
uBeToB. Jlucnepcus cBera

Jlaboparopnas pabota "OnbITHI
0 Pa3JI0KEHHIO OEJIOTro CBETa B

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH




CIIEKTpP U BOCIPUSATHUIO IIBETA
MPEIMETOB MPHU MX HAOIIOICHUN
yepes IIBETOBbIC (PMIBTPHI"

VYpoxk-npaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u qudpaxuus”
Omneitel Pesepdopma u

77 pdopa https://m.edsoo.ru/P922QVFIV
MJIaHETapHAask MOJICIb aTOMa
ITocTymarer bopa. Moaenb atoma

78 TYITATEL BOPa. WIOASIE aToM https://m.eds00.r/OBJPHE0G2
bopa
Hcnyckanue u IOTJIONICHHE CBETa

79 atoMoM. KBaHThbl. JInHEeHyaTwIe https://m.edsoo.ru/M9LRTHPCO
CIIEKTPhI
VYpoxk-npaktukym "HaGmronenue

80 " https://m.edsoo.ru/7INCLNW296
CIIEKTPOB UCITYCKAaHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxnonnas moznens
PapgmoaxkTuBHEIE IIpeBpaIeHNS.

83 a peppait https://m.edsoo.ru/RA796TPSP
H30Tonbl
Pemenue 3agayd mo treme:

84 | " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 [lepuoxa nonypacnana https://m.edsoo.ru/WZDJCOES7
VYpok-koHpepeHus

86 "PagnoakTHUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IIPUPOJE, MEAUIIMHE, TEXHUKE"
SInepHbIe peakIny. 3aKOHBI

87 Aep peak https://m.edsoo.ru/YOQ2XMKOQ

COXpaHEHHS 3apsIIOBOTO U
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MacCOBOT'O YHUCEII

OHeprus CBA3U aTOMHBIX SIJIEP.
CBs13b MaccChl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

&9

90

91

92

93

Pemenue 3agau no reme

"SI nepubie peakun"

Peakuuu cunTe3a 1 1eneHUs
anep. cTouHuKY SHEprUn
ConHua u 3B€31
Ypok-koHpepennus "Anepuas
sHepreTHka. JleicTBus
paZvOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHON
paboTe mo Teme
"DNIEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBBIC sIBIEHUS"

KonTponbHas pabora no teme
"DNEeKTpPOMaruuTHOE MOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI.
KsanrtoBsble siBieHns"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

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

95

[ToBTOpeHue, 0600IICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a1a4 10 TEME
"TerutoBble npouecch”

https://m.edsoo.ru/MMINLZOSQ
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97

98

99

[ToBTOpEeHME, 060OIICHHE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a1a4 10 TEME

"KII/] TermoBbIX aBurarenei"

[ToBTOpEHME, 000OIICHHE.
Perienne pacyeTHBIX U
Ka4eCTBEHHBIX 3a/a4 I10 TEME
"KII/] anextpoycTtaHoBOK"

[ToBTOpEHHE, 000OIICHHE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBI€E sIBJICHUS"
[ToBTopenue, 0600menne. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

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

100

[ToBTOpenue, o600menne. Pabora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

102

[ToBTOpenue, 0606menne. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
sBiieHUA"

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 1o TeMe "KBantoast
u sijepHas puznka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

https://m.edso0o0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NU8







IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/II-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHbIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U €TUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMCBhIBATh €r0  MaTeMaTUYecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICICTBEHHbIE CBS3M, CTPOUTH
oObsicHeHne u3 1 — 2 Jjoruueckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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




dbopMyIbl, CBSI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABISAThH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3NYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HaXOIWUTh OIIMOKH B

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

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aNMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS NPEIII0KEHHOMY IIJIaHy,
(buKCUpoBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

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

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS TNPUOOPOB M TEXHMUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIECHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWHQPOPMALMIO O TMPUMEpax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU STOM
IPaMOTHO HCIOJIb30BaTh W3yYEHHBIM MOHATUHHBIN anmapaTr Kypca

(GU3HKH, CONPOBOKIATh BHICTYIIJIEHUE MTPE3eHTalluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa30oBaHMs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YKCiIe (PU3NUECKHE SIBICHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbI | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJydeHHOEe 3HaueHue (u3nyeckod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACJIaTh BBIBOJbI

1.9

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

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPECAJIOKCHHOT O




000pyIOBaHUs, OMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IIPSAMBIE WM3MEPEHUs C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMIPSIMBIX HW3MEpPEHUI:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBIATh CXEMBbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCIOIb30BaHUS (PU3NUYECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NUECKOTO COJIEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JIOTIOJTHATEIFHBIX HUCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

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




1.19

MOMYJISPHYIO JIUTEpaTypy (U3HUECKOrO COJAEpIKaHUs, CIPAaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTyIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMANMIO M3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JCATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3NYECKUE SBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUIl  CMBICA  MCIOJB3YEMBIX  BEJIHWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHE SIBICHUS W TPOIIECCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHUM), UCIONB3Yys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelieHus, MPOBOIAUTh PACUYEThl M OLIEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAUCHUA Q)HSI/I‘ICCKOI;'I BCJINMYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [ENIaTh BbIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEpEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOM BeTW4HHBI ((POKyCHOE
paccTosiHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

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




rpaduKoB, IeaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

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

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH3a, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3YA
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

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

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUSA B OKpY)KaIOH_[eﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNuTtepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh TYTHU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nHpopManii Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTIOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOI CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIH MOHATUHHBIN anmapaT U3y4aeMoro paszeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS
pasnaeaa 3JIeMeHTa
®U3BHKA U EE POJIb B IIOSHAHNU OKPYKAIOIIET'O MUPA
®uzuka — Hayka O MpuUpojie. SBJICHUS TPUPOJIBIL.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBBIC,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Odusnyeckue BeauduHBL.  M3MepeHue  (HU3UYECKUX
1.2 BenuunH.  ®usnyeckue  npubopsl.  IlorpemHocts
u3MepeHuil. MexxayHapoaHasi CUCTEMA €IMHUI]
EctecTBeHHOHAy4YHBI METOJ IMMO3HAaHUA: HaOIIOJEHUE,
! 13 MOCTAaHOBKAa HAYYHOT'O BOMNPOCA, BBIIBMIKEHUE THUIIOTE3,
' OKCIICPUMEHT 10 IIPOBEPKE THIIOTE3, OOBSICHECHHUE
Ha0JIF0JaeMOTI0 SBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBbIO MOJIETIeH
[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
15 N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
' Onpenenenue pa3smMepoB MalbIX Tel.
N3mepenune temrnepaTypsl pYU HOMOIIHU KUJIKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHVA O CTPOEHUU BEILIECTBA
Crpoenue BelmiecTBa: aTOMbl M MOJICKYJBI, UX
2.1 pa3mepbl. OmbIThI, JAOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA
2 JIBwkenne dyactuil BemectBa. CBS3b  CKOPOCTH
2.2 JBW)KEHUS  4acTULl C  TeMmmeparypoud. bpoyHoBckoe
nBUKeHHe, Tuddy3us
53 B3anmMopeiicTBre acTHI] BEIIECTBA: IPUTSIKEHUE U
' OTTAJIKNBaHHE




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KuAkocted U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
2.4 B3aumocBsI3b  MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0OEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue paboOTHI:
Onenka JuameTpa aromMa METOAOM DpsioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OneITel 110 HAOIIOAEHMIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTS)KCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPAaBHOMEPHOM
' JBUKEHUU. Pacy€r myTu v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUKCHMS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUs U cuia TskecTH. Chia TKEeCTH
' Ha Jpyrux miaHerax. Bec Tema. HeBecomocTs
18 Cuna tpeHusi. TpeHHE CKOJIBKEHUS W TPEHHUE MOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOelicTBYIOIIIAS CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHI/Ie CKOpPOCTH  PaBHOMCPHOTO  IBUIKCHUSA




(wapuka B OKMJIKOCTH, MOJEIU  JIEKTPHUECKOTrO
aBToMOOWIE W Tak janee). OmpeseneHue cpemHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh PACTsDKEeHUs (edopMaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B Ipupoac: IMpUMEPLI ABUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo Tena. CrocoObl yYMEHBLICHUS U

1 YBEJIMUEHUS 1aBJICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTb JaBJIeHUs Ta3a oT 00bEMa,
' TEMIEPATYPbI
43 [lepenauya naBneHust TBEPABIMHU TeJlaMU, KHUJAKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yecKkre MalIuHbI
3aBUCUMOCTh  JIaBJCHUS KUJKOCTU OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagoke. CooOIaroImecs CoCyIbl.
I'nnpaBnuueckne MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBienue. [puunHel
45 CYIIECTBOBAHUSI BO3AYIIHOW oO0o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 W3mepenue atmocgepHoro nasieHus. IlpuGopsl s
' MU3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBre KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

UccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTPYXKEHHOM B JKUAKOCTP 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchkl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B XUAKOCTH, OT 00BEMaA
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€ja U OT IIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYMpPOBAaHHUE  JIOAKM WM  OmpeaeieHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHuvsM, IJIaBaHUuC

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIUECS COCYIIBL,
YCTPOMCTBO BOJAONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoOC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
53 [IpocTeie  MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeHneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuno»  MexaHuku.  Koaddunment
5.5 IIOJIE3HOI'0 EWCTBUS MEXAHU3MOB. [Tpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [ToHass MexaHWdYeckas SHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHUYECKOH dHepTun
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela 10 TOPHU3OHTAJIbHOMU
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BewiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUn
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
TEeopuun
6.4 CmauuBaHue M KallWJUISIPHBIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl N3MEHEHUS BHYTPEHHEN
' SHEPruu: TeIionepeaada U CoBepIeHnue padoThl
63 Bunel temonepenadyn: TENJIONPOBOJHOCTh, KOHBEKLUS,
' U3Jy4yeHue




KoanuectBO  TEMIOTEHL VnenbHass  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa niaBJICHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPaTypbl KUIEHUS OT aTMOC(EPHOTo
JABJICHUS
6.13 BnaxxnocTs Bo3niyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENN U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB IMMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUS BO3yXa B OAaJUIOHE MIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPaTypPBhI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUU Tela B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHUA TEII000MEeHa npu




CMEIIMBAHUH XOJOJAHON U TOPAYEH BOJIBI.

LWIAHAPOM.

dusznyeckue SBJICHUS B Impupoac:

I/ICCJ'IC,Z[OBaHI/Ie Imponecca uCrapCHus.

Onpez[eneHI/Ie KOJIHN4YCCTBA TCIJIOTHI, IIOJYUCHHOI'O

BOI[Of/i Ipu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

Onpez[eneHI/Ie OTHOCUTEIHLHOMN BIAKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,

6.18 KpUCTAJLIBI B npupojie, nznydenue ColiHIla, 3aMmep3aHue

HHCA, CHCTa.

BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI

HCIIOJIb30BAHHA KPUCTAJIIOB, )KH,HKOCTHLIﬁ TCPMOMCETDP,

6.19 AaTYuK TEMIIEpaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETPBI, TCHXPOMETp, IMapoBas TypOuHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (SaBI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3apPAKECHHBIX TCJI OT

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

9HeKTpI/I‘{eCKOC ITOJIC. HaprI)KéHHOCTB QJICKTPHUYIECKOTO

7.3 nosid. [IpyHIMI cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsAaoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKHI  TOK.  YCIOBHS  CYyHIECTBOBAHMS

7.6

QJICKTPHUYICCKOI'0 TOKA. M cTOYHUKM TOCTOSIHHOI'O TOKA




HenicTBus 3JIEKTPUYECKOTO TOKA (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
[locnenoBarenbHOE M MapaJlIeIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PaGora u MOUIHOCTH 3JEKTPUUECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYeCKUe LEnu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mnosne. MarHutHoe 1oNe 3eMiid U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmnelT Opcrena. MarautTHoe 1oJI€ AIEKTPUUYECKOTO TOKA.
' IIpuMeHeHne MEKTPOMAarHuToOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 ONEeKTpOABUTaTENb MOCTOSTHHOrO ToKa. Mcnonp3oBaHue
' JJIEKTPOABUIaTeIedl B TEXHUYECKMX YCTPOMCTBaX M Ha
TpaHCIIOpTE
Oneiter  @Papages.  SIBneHuMe  2IEKTPOMarHUTHOMN
7.18
naaykuuun. [Ipasuno Jlenna
DIEeKTpOTreHeparTop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIIMM ~ Ha
BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTuyeckue paboOTHI:
7.20 OMnBITH 110 HAOJIOCHHIO JICKTPHU3AIAN TET WHIYKIIHEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue JedCTBUS  DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIA/IA TIONEPEYHOTO CEYCHUS U MaTepurana.
[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA  TIPU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, WIYLIEro 4Yepe3 Ppe3UucTop.
OmnpezneneHue  MOLIHOCTH — 3JIEKTPUUYECKOrO0  TOKa,
BBIJIENIIEMON Ha pe3ucTope. VccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIErO 4Yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHUTHOTO T0JIsl TOCTOSIHHBIX MAarHUTOB MPH
ux oOwvenuHeHMM W pazaeneHud. HccnenoBanue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBHS KAaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBleHHs TOKa B KaTymike. M3yuyenue

)ICfICTBI/ISI MAargiMuTHOIrO I1o0Jisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHON  YCTAHOBKH. OneiTBl 1O

HUCCICOOBAaHHUIO SABJICHUS 3J'ICKTpOM3FHPITHOI>i HHAYKIHUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUSI U HaITpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiiu, Apeld MooCcoB,
pOJIb MArHUTHOTO TIOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETYUK IJICKTPUUYECKON IHEPIUH,
9JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENN, JIIEKTPOMATHUT, JJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHEPATOP MMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannyeckoe aBuKeHUE. MarepuanbHas — TO4YKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasromepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  MpuU
8 HEPABHOMEPHOM JBH)KEHUHU
g5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAAMOJIMHEMHOE
' JIBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE ABMKEHME 1O OKpYXHOCTH. llepuon u
8.7 yactota oOpameHus. JIluHelHass W yrjioBasi CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 IlepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynipyroctu. 3akoH ['yka
%13 Cuna TpeHMs: Cwia TPEHUS CKOJbXKEHHs, CHJIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaICHUS
8 15 JBuxenne  muaHer  Bokpyr  Connma.  IlepBas
' KoCcMHYecKasi CKopocTb. HeBecoMocTh U neperpysku
%16 PaBHOBecue  MarepuasbHOM  TOYKH.  AOCONIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIVIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHnTp Tsxectu
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexannueckasi paboTa U MOILHOCTb
899 PabGora cun Tsaxectu, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHEprusi Tejla, MOJHATOIO  Haj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernueckass sHeprus. Teopema 0 KMHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPIUH
[IpakTueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Telna MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

HpOBepKa THIIOTE3LL: C€CJIM IIPU PABHOYCKOPCHHOM




8.28

8.29

JIBWKCHUU 0€3 HadallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoubkeHus. OnpenerneHue
kEcTkocTH TPYKUHBL OmpenencHne pabOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM JIBKCHHU Tela II0
TOPU30HTAILHON TOBEepXHOCTH. OmnperencHue padoThI
CUJIBl  YOPYrOCTM  NpH  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHXKHOTO

0JIOKOB

@u3nYEeCKUe SBJICHUS B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JIBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHUA U YCKOPCHUSA, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUH: TIepro/], YacToTa, aMIUIMTY 1A
92 MareMatnyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxatomue koJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeUHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHWi

MPYXUHHOT'O MasdTHUKA




UccnenoBanre 3aBUCHUMOCTH TIepHOJa  KOJICOaHMI
IIOABCIICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH  Tepuojaa  KoJieOaHUI
MPY>KHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl rpy3a " )I(éCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUEC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYecKne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHoe IIO0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikasna 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbIe cBOCTBa cBeTa
10 [TpakTyeckue paboOTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO U
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHuKH cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
1 113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaKEHHS

114

CBE€Ta

IIpenomnenne cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop nyyen B IMH3E




11.6

11.7

Onrtuyeckas cuctema QoToanmapara, MHUKPOCKOTA H

TEJIECKOIIA
I'maz xak onTudeckass cucrema. binzopykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criekTp. OnbiTel HbloTOHA.

CrnoxxeHue CeKTpabHBIX 1[BETOB. Jlucnepcus cBeTa

[TpakTuyeckue paboOTHI:

HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTH

yriaa  OTpa)KeHHs

CBETOBOTI'O JIy4a OT yIJIa MaICHHUS.

M3ydeHne XapaKTEpUCTUK M300pa)keHHs MpeaMera B
IUIOCKOM 3epKaJe.

HccnenoBanne 3aBUCHMOCTH  yriia IMPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa IaJeHHs Ha TPAHHILE «BO3AYX —
CTEKIION.

[Tony4yenne n300pakeHU C TIOMOIIBIO COOHMpAroIIeit
JIMH3BIL.

Ompenenenne GOKYCHOTO PacCTOSHUS M ONTHYECKOI
CHJIBI COOMPAIOILCH JINH3BI.

OTBITHI 110 PA3JIOKEHUIO OETIOTO CBETA B CIIEKTP.

OneITel 1O BOCIIpHUATHUIO IBETAa MPEAMCTOB IIPU HUX

HaOJII0/IEHUU Yepe3 [IBETOBbIE (QUIILTPHI
dusnyeckue sABIEHUS B npupoje: 3arMeHus CosHLa n
JlyHbl, 11BE€Ta TeJ, ONTHYECKHE SIBJIEHMSI B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

KBAHTOBBIE

12.1

TexHuueckue YCTpOﬁCTBaI OYKH, TICPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIBI
ABJIEHUA

OmneiTel Pezepdopna u miiaHeTapHas MOJENb aToOMa.

Mopnens atroma bopa

12 12.2

12.3

I/ICHYCKaHI/IC Hn IIOTJIOIMICHUE CBC€Ta aTOMOM. KBaHTBI.

JInHelyaTeie CIIEKTPBI

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3myyeHHs

124

CTpOGHI/Ie ATOMHOTO  sAApa. HyKJ’IOHHaSI MOACIb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamieHus. llepuon momypacnana

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sijiep. CBsi3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICTOUHUKN 3HEPruu
' CounHua u 3B€311
199 SnepHas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI
[TpakTuyeckue paboOTHI:
Habmioienne CIJIOMIHBIX W JIMHEHYAThIX CIEKTPOB
1210 U3ITy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE HHEPrUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue paaroakTuBHOTO hoHa
duznueckue SBJICHHS B IPUPOJE: ECTECTBEHHBII
paZioaKTUBHBII ¢om, KOCMHYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYCHUE MPHUPOAHBIX MHUHEPAIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIY4YEeHUH Ha OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (GU3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nuecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne oOCHOBaMM MOHSATHMHOIO amnmapara M CHUMBOJHUYECKOTO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUS,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OPYIOBAaHUS MO MHCTPYKIHUHU, OMUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HauEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOIUI U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeW M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX Ui

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

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBHE 3a/1ayH,
BBISIBIISATh HEAOCTAIOIIME JIaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCI0JIb30BaTh CIIPABOYHbIC TaHHbIE,
OPOBOJUTH PACUYETHI M OLEHUBATH PEATUCTHUYHOCTH IOJIYYEHHOI'O
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIOJIb3Ysl 3HAHUSA O

cBOMcTBax (M3MYECKUX SIBICHUH UM HeoOXoauMble (uU3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHudn ¢ OBITOBBIMH ~ TNPUOOpaMHU U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OneiT mOMCKa, NpeoOpa3oBaHUs U TpeACTaBlIeHUs HHPOPMAIIU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JOTIOJIHUTEIBbHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; Biamenue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD ABMKCHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIIECHUs, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JBHKEHUU
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

IPOEKIMH CKOPOCTH M KOOPJAMHATHI IHpH CBOOOJHOM MaJeHUM Tejla 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia sl BBIYUCICHHUS YCKOPEHUSA:

®dopmyia, CBSI3bIBaIOIIAs IEPUOJ] M YACTOTY OOpaICHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/IC IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -,
F=G L1 _2
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BBIYMCIECHUSI CUJIbI TSKECTH BOIM3HM noBepxHOCTH 3emin: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMsl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTOM CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS BBIYUCIIEHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHU4eCKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBwKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:
F

P=—-

101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
. I'mapocraTnyeckoe naBieHUE BHYTPH KUIKOCTH.

@opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyra, CBA3bIBAIONIAS YACTOTY M EPUOJ] KOJIEOaHUI:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(pUIMEeHTa TPEeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka INpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuoAa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
Kojie0aHuM MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO HA phIvar;
paboThl CHJIBI YNPYrOoCTH TNpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOIIbIO MOJIBUKHOTO
61o0Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT MaccChl TeNa; CUJIbl TPEHUSI CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO TABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoa
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHME HE3aBHUCHUMOCTU TepHoja KoyeOaHWH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOH IIPUPOJIE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JXKUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PpaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsas sneprus. Pabora u Termonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanue wu oxnaxnenue ten. KomudectBo  TemynoTsl.  YjaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YPaBHEHHE TEILIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctamuzauus. V3MeHeHWe BHYTPEHHEH DSHEpPrud Mpu

IJIaBJICHUU U KPpUCTAJIM3allN. YILCJIBHaSI TCILJIOTA I1J1aBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunuuns! padots! TermoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAJNIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM MIIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJIbI; IIpoLecCa NCIIapCHUA

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPbl, TPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpuzanus Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE JIIEKTPUYECKOro TMOJNS HaA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC QJICKTPHYCCKOEC COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akoHn Oma j1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMAAN €ro IMOIICPEUYHOT0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpaBWIA JJISI CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYIECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITd, Apeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), JEKTPUUYECKUE
PEIOXPAHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
M3mepeHue onTHYecKoi cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpPEAMETa U U300paKeHMUs,
326 KOTJ1a IIPeIMET PacIioyio’KeH B TBOMHOM (hoKyce), mokazaTess MpeIoMIICHHSI CTEKIIA.
' UccnenoBanme cBoiicTBa M300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla NPEJIOMJIEHHMs] CBETOBOTO Jyya OT yIjla MaJeHUs Ha TpaHUIe
«BO3J1yX — CTEKJIO»
307 Qusuueckue senenus 6 npupode. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyueHus. Peakuun anbga-u Oera-

pacmaja




4.2 Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6NeHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmeéa: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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