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HOACHUMTEJBHASA 3AIINCKA

[Iporpamma o ¢u3rke Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTABICHA Ha
OCHOBE TMOJOXEHUI U TpeOoBaHMI K pe3ysibTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE
OCHOBHOMW 00pa3zoBaTesibHON Mporpammel, npeactaBieHHbXx B GT'OC 00O, a Takxke ¢
yuétoM (enepanbHOi paboueit nmporpammbl BocnuTaHus U KoHuenuuu npenogaBaHus
yueOHoro npeameta «Duznkay.

Copepxanue mporpaMMmbl 1O  (HU3UMKE HaAmpaBlIeHO Ha (QOPMHUpPOBaHHUE
€CTECTBEHHOHAYYHOW I'PaMOTHOCTH OOYYaIOUIUXCS M OpPraHU3alMI0 U3YYeHUS (UUKU
Ha JIeATEeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS BO3MOKHOCTH
ydyeOHoro mnpenmera B peanusainuu TpeboBanuit OI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJIbTaTaM OOY4YEHHUs, a TaKKE MEKIIPEIMETHbIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETro
o0Opa3oBaHUs.

[Iporpamma no ¢u3nke yCTaHABIMBAET paclpe/esieHre yueOHOro mMaTepuana 1o
rojiaM oOy4denus (1o Kjiaccam), mpejiaraeT IpuMepHYI0 MOCJIeI0BATENbHOCTh U3YUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS IPEAMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma 1o ¢usuke paspaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKON MOMOITU
YUUTENIO B CO3/IaHUU pabouel MporpaMMbl 10 y4€OHOMY MPEIMETY.

®uzuka SBISETCA CHUCTEMOOOPA3YIOIIUM JUJIi E€CTECTBEHHOHAYUYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouosiorueii, actpoHoMue u (usmdeckoil reorpadueir, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHPA, PEIOCTABIISIET HanboJiee sicHble 00pasiibl
OPUMEHEHUS HAYYHOTr0 METOJa MO3HAHHUA, TO €CTh CIOco0a MOJIYYEHUs JTOCTOBEPHBIX
3HAaHHUU O MUpE.

Onna w3 rhaBHBIX 3a7ma4  (GuU3HUEecKoro oOpa3oBaHMs B CTPYKType OOIIETro
o0pa3oBaHMs COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH M UHTEpeca
K HayKe y 00y4JaroImxcs.

N3yuenue ¢u3mku Ha 0a30BOM ypOBHE MPEAINOJaraeT OBIaJACHHUE CIETYIOIIMMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

* HAYYHO OOBSCHATH SIBJICHHUS;

* OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

* UHTEPHPETUPOBATh JAHHbIE W HCIIOJIb30BaTh Hay4HbIE JIOKa3aTeNbCTBA IS
NOJIyYEHUS BBIBOJIOB.

enu u3yuenus GU3NKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEIEICHbI
B Konmenmuu npenogaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickoit Oenepanuy, pEATU3YIOLINX OCHOBHEIE
oOmeoOpazoBareNbHble  NPOrpaMMbl,  yTBEpKAEHHOM  pemennem  Komteruu



MunucrepctBa npocemienust Poccuiickoit deneparuu (mpotokod ot 3 pexadbps 2019 .
Ne T1K48H).
Iesun n3zyyenus pusnKu:
e NIPHUOOPETEHHE HUHTEpPECA M CTPEMIICHHS OOYyYarolUMXCsi K HAy4YHOMY HW3YUYEHUIO
IPUPOBI, PA3BUTHE WX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEM;
e pa3BUTHE TMPEJCTABIECHUH O HAYYHOM METOJE TMO3HaHUS U (GOPMHUpPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
* (opMHpPOBAaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yIbTaTa U3y4EeHHs] OCHOB CTPOEHUS
MaTepuu 1 PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
o (dopMHUpOBaHKE MPEACTABICHUN O pOJIM (PUZUKU IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
e pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cdepax Oynaymel npodeccuoHaIbHON
NEeSATENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajJbHEHIIEMY OOYUYEHHUIO B 3TOM
HAIPaBJICHUH.
JlocTukeHHne 3TuX Iesiel MporpaMMbl O (U3UMKE Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMs 00ECIIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:
e NPUOOPETEHHE 3HAHUA O JAMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHMYECKHX,
TETJIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
e TPUOOPETCHHE YyMEHUW OINUCHIBATh U OOBACHATH (U3UYECKUE SIBICHHUS C
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;
e OCBOCHHME METOJIOB PEIICHUS MPOCTEHUIINX PACUETHBIX 3a/ady C HCIOJIb30BAaHUEM
(U3HUECKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
e pa3BUTHME YMEHHWI HAOIIOJATh TPUPOJHBIC SBICHUS W BBIMOJIHATH  OIBITHI,
nabopaTropHble pabOThl M HKCHEPUMEHTAJbHBIE HCCIEAOBAHUS C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX TPUOOPOB;
e OCBOEHHE NPUEMOB palbOTHI ¢ HHpOpMaIUe (HU3NYECKOTO COAEpKaHUs, BKIIOYAS
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTWKEHUAX (U3HMKH, AaHAIW3 M KPUTUYECKOE
OlICHWBaHWE WH(OPMAITNH;
e 3HAKOMCTBO O chepamu mpodhecCuOHATBHOM AeSTENHHOCTH, CBA3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTUKEHUSX (PU3NUECKON HAYKHU.
Ha wu3yuenue @usuku (0a30BbIi YypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO
oOpazoBaHust 0TBOAUTCA 238 4acoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIEN0), B 8 Kiiacce
— 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heento).
[Ipeasiaraemelil B mporpamme 1o Gpu3uke nepedeHb 1ad0paTOpHBIX PabOT U OMBITOB
HOCUT PEKOMEHJIATeNIbHbIA  XapakTep, Y4UTellb JejlaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT © ONBITOB C YYETOM MHAMBUAYAIBHBIX OCOOEHHOCTEN
oOydJaronuxcs, CIHCKa 3KCIEPUMEHTANbHBIX 3aJaHUl, NpeajaraéMblXx B paMKax
OCHOBHOT'O rOCYJapCTBEHHOT'0 3K3aMeHa 10 (U3HKe.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaIOIIEero Mupa.
O®u3zuka — Hayka o mpupone. SBieHus npupoAsl. DuU3NUECKUE SBICHHUS:

MEXaHUYECKHUE, TEMIIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®uznueckue BeanunHbl. 3mepenue pusndeckux BeauunH. uznyeckue npudopsl.
[TorpemHocTs n3MepeHnt. MexXayHapoaHas CUCTEMA EUHULL.

Kak ¢u3uka wu Jpyrue  ecTeCTBEHHbIE HAyKM  M3y4yalOT  [PHUPOAY.
EcTtecTBeHHOHAyUHBIN METO]| MO3HAHUS: HaOJ0/IeHHEe, TOCTAaHOBKA HayYHOTO BOIIPOCA,
BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 00bICHEHHE HAOII0JAEMOTO
aBieHust. Onrcanue PU3NYECKHUX SBJICHUN ¢ TOMOILBIO MOJENEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Ousnyeckue NpudoOpsl U Mpoleaypa NPsSMbIX U3MEPEHUN aHaJIOTOBBIM U LU(PPOBBIM
npruOOpOM.

Jlabopamophuie pabomul u onvimol.

1. Onpezenenue 1eHbI ASIEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. I3mepeHnune pacCTOSHUN.

3. U3zmepenne o0bEéMa JKUIKOCTH U TBEPOTO Tea.

4. Onpenenenue pa3MepoB MaJbIX TEN.

5. I3Mepenne TtemnepaTypsl IIpM IOMOIIM JKMAKOCTHOTO TEPMOMETpa M AaT4YHUKa
TEMIIEPATYPHI.

6. IIlpoBeaeHue wHccienoBaHUs MO MPOBEPKE TUIIOTE3bl: AAIBHOCThH IMOJETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIlIEe BHICOTA ITyCKAa.

Paspnes 2. IlepBoHayasbHbIe CBEACHUS 0 CTPOCHMH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxeHue yactull Benecta. CBsA3b CKOPOCTU ABUKEHHS YACTHUL C TEMIIEPATYPOH.
BbpoyHnoBckoe nBuxkenue, nuddysusa. BzaumonencTBie yacTUI BEIIECTBA: MPUTSKEHUE
Y OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHE TIa30B, >KUIKOCTEH W TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMoOCBsi3b MeEXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenrie OpoyHOBCKOTO JIBUKEHHUS.

2. HaGmonenue nuddyzum.

3. HabGntonenue siBineHuil, 0ObACHSIIONIMXCS MPUTSHKEHUEM UM OTTAIKWBAHUEM YaCTHI]
BEILIECTBA.



Jlabopamopnuie pabomul u onvimol.

1. OueHka 1raMeTpa aToMa METOJIOM PSAJIOB (C UCTIOIb30BaHUEM QoTorpaduii).
2. OnBITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpPHOE ABUKEHHE. CKOPOCTb.
CpenHsisi CKOpOCTb MPU HEPABHOMEPHOM JIBMXKEHUHU. PacuéT myTH U BpeMeHU JIBH)KCHUS.

SBneHue uHepyu. 3aKoH HHEpLUK. B3anuMoielicTBUE Tel Kak TpUYMHA U3MEHEHUS
CKOpPOCTH JBIKEHMSI Tel. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTh BelecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita kak xapakTepHCTHKa B3aumoencTBusa Ttena. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SBJIeHUE TATOTCHUS U cuia TsokecTu. Cuta
TSOKECTH Ha Apyrux miuaHerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HApaBICHHBIX
no ojgHoM mpsimoi. PaBHonelcTBytomas cuil. Cuna TpeHus. TpeHue CKOJbXKEHUS U
TpeHue Mokos. TpeHne B IpUpoJIe U TEXHUKE.

Jemoncmpayuu.
HaGmroieHre MexaHu4ecKoro IBUKEHUS Tea.
N3Mmepenue ckopocTu NPSIMOJIUHEHHOTO ABUKEHHUS.
HaGnronenue siBneHus nHEpIUN.
HaGnronenue n3aMeHeHus1 CKOpOCTH TP B3aUMOJICHCTBUU TE.
CpaBHeHHME MAcC 110 B3aUMOJICHCTBUIO TE.
CrioxeHune CHil, HalpaBJIEHHBIX 110 OJHOW MPSAMOM.
Jlabopamophuie pabomul u onvimol.
1. Onpenenenrue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIApUKa B KUJIKOCTH, MOJEIU
ANEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OnpeneneHne CpeIHe CKOPOCTH CKOJIBKEHHUSI Opycka WIM IapyKa MO HaKJIOHHOM

oMb

IIJIOCKOCTH.
3. Onpezenenue MmIOTHOCTU TBEPAOTO TENA.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsKeHus (JedopMalinn) NpyKUHbI OT
IIPUJIOKEHHOU CUIIBL.

5. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT BEca Tena U
XapakTepa CONPUKACAIOIMINXCS ITOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

Hasnenne. CriocoObl yYMEHBIIEHUS M yBEIMUYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJ€HUS raza or o0bEma, Temmeparypsl. Ilepenaya naBnenust TBEpILIMU
TEJaMH, JKUAKOCTAMH M Tra3zamu. 3akoH [lackama. IIHeBmMaTMdeckne MalIWHBIL.
3aBHCHUMOCTh JIaBJICHHUS JKUAKOCTH OT TiHyOuHBL. ['mapocTaTuueckuid mapajokc.
CooOmiaromuecs cocyasl. [ napaBnuyeckiue MeXaHU3MBbI.



Atmocdepa 3emnau u atmMocepHoe JaBieHue. [IpUuMHBI CylleCTBOBaHUS
BO3ayImHONM obOonouku 3emnn. Onwit  Toppuuermu. WM3mepenue armochepHoro
naBjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO NaBJI€HHS OT BBICOTHI HAJ YPOBHEM MOpPA.
[Ipubops! 17151 M13MepeHus: aTMOC(HEPHOro TaBJICHHUS.

JleicTBHE XHMAKOCTH W ra3a Ha MNOTPYKEHHOE B HUX Teso. BrlTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.
[Iepemaya naBineHUs )KUAKOCTHIO U Ta30M.
CooOmaroiuecs CoCcy/ibl.
['mppaBnuueckuid npecc.
[IposiBneHue necTBUA aTMOC(HEPHOTO JaBICHUS.
3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMA MOTPYKEHHOM YacTU Tela H

A L

IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcnoBue IIaBaHMs TeJNl: IUIABAHME WIM IIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTpyKEHHOM B KHUIKOCTh
4acTH TeJa.

2. OnpeneneHne BBITAIIKMBAIOUIEH CHJIBI, JEHCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

3. [IpoBepka HE3aBHUCHMMOCTH BBITAJIKMBAIOIIEH CHIBL, JIEHUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MacChl Tea.

4. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAKOLIEH CUIIBI, JEHCTBYIOLIEN Ha
TEJNO B KUAKOCTH, OT 00bEMa MOTPYKEHHON B >KMJIKOCTbh YAaCTHU TeJla U OT IJIOTHOCTHU
KUJIKOCTH.

5. KoncTtpynpoBanue apeomerpa WIM KOHCTPYUMPOBAHUE JIOAKHM U OIpEeieHue eé
rpy30H0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrus.

Mexanuueckast padota. MOLIHOCTb.

[IpocTble MEXaHU3MBIL: pblyar, 0J0K, HAaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KIIJ] npocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckast 1 noreHuuanbHas sHeprus. [Ipespamenue
OJIHOTO BHJIa MEXaHUYECKOU SJHEPTUH B IPYTOM. 3aKOH COXPAHEHHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.



1. Onpenenenue pabOTbl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBKEHUHM Teja IO
TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECUS pblyara.

3. N3mepenne KIIJ[ HAKIOHHOM TNIOCKOCTH.

4. VI3ydyeHune 3aK0OHa COXPAaHECHUSI MEXAHUYECKON SHEPTUH.

8 KIIACC

Pa3zpnes 6. TerioBbie ABJICHUA.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH CTPOCHUS BEILIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJI. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHUS
MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopaenun TBEpPAOro, OKUJIKOTO M Tra3000pa3HOrO0 COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta3oB, JKUIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KMHETHYECKOU Teopuu. CMaurBaHue
U KaNWUISIPHbIE ABJEHUS. TEeII0BOE paCIIUPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEpATYPBl CO CKOPOCTHIO TEIUIOBOIO JBUKEHHUS YACTHL.
Buytpennsiss sHeprus. CriocoObl U3MEHEHHS BHYTPEHHEUW 3HEpruu: Tervionepenada u
coBepuieHue paboThl. Bunpl Temmonepegadyu: TEMJIONPOBOJHOCTb, KOHBEKIIHS,
U3IIyYEHUE.

KonuyectBo TemnoTsl. YjenbHas TEIMIOEMKOCTh BelleCcTBA. TermiooOMeH u
TEIMJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBieHue um oTBepaeBaHuUE
KPUCTAJNIMYECKUX BEIIECTB. YJelbHas Terora IasieHusd. IlapooOpazoBanue u
koHaeHcarus. Mcnapenwme. Kunenume. VYnmenpHas Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y ebHas TEIIOTa CrOpaHusl.

[Ipunuune! padots! TemnoBeix asurateneit KI1/] tenmnosoro npurarens. Temnosbie
JBUTATEIIN U 3alllUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.
HaGmronenrie OpoyHOBCKOTO IBUKEHUS.
Ha6nronenue muddyszun.
Habmronenue sBIIeHUI CMauyuBaHUS U KAUJUISIPHBIX SBIICHHI.
HaGnronenue TemioBoro pacimmpeHus Tedi.
N3MmeHnenue naBieHus raza npu M3MEHEHUH 00bEMa U HArPEeBaHUM WIIH OXJIXKICHUH.
[IpaBuia u3MepeHus: TEMIIEPATYPHI.
Bune! Teronepenauu.
OxJtaxkeHue mpyu COBEPIIICHUU pabOTHI.
HarpeBanue npu coBepiiieHMN pabOThl BHEITHUMU CUJIAMHU.

W ® Nk~ DN



10.CpaBHEHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11.Habnronenue KureHus.

12.HabmroieHre MOCTOSTHCTBA TeMIIEpaTyphl MPH TIJIaBJICHUH.

13.Mojenu TenIOBbIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1. OnBITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKEHUS.

2. OTBITHI 11O BBIPAITUBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIU UJTK caxapa.

3. OnbITHI 110 HAOJIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI.

4. OnpeneneHue AaBIeHUs BO3yXa B OAJLTOHE HIIPUIIA.

5. OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCThH JABJICHHS BO3AyXa OT €ro o0néMa u
HarpeBaHUs WIH OXJIaXKICHUSL.

6. IlpoBepka rUMOTE3bl JIUHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HabGmonenve n3MeHeHnsl BHYTPEHHEH SHEPTHUH Tejla B PEe3yJIbTaTe TEIUIONepeaadn u
pabOThI BHEIITHUX CHIL.

8. MccnenoBanue siBIEHUS TEIJIOOOMEHA IPU CMEIIMBAHUY XOJIOJHOW U ropsiueit BOBI.

9. OmnpezeneHre KOJWYECTBA TEIUIOThI, MOJYYEHHOTrO BOJOH MpPHU TEIJIOOOMEHE C
HArpeThiM METAJUNIMYECKUM LIHJIUHAPOM.

10.0mnpeneneHre yAenabHOM TEMI0EMKOCTH BEIlIeCTBA.

11.MccnenoBanue mpoiecca UCIapeHusl.

12.0mpesiesieHre OTHOCUTENBLHOM BIAXKHOCTH BO3TyXa.

13.0npeneneHne yaeabHOM TEMIOTHI IJIABJICHHUS JIbJA.

Pa3znen 7. JinekTpudeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Ten. J[Ba poma 3NEKTpUYECKHX 3apsAnoB. BiaumopelictBue
3apsKEeHHBIX Tel. 3akoH KyioHa (3aBUCUMOCTD CHJIbI B3aUMOICUCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMM ).

OnekTpudeckoe 1mone. Hampsok€HHOCTH  diekTpudeckoro moisd.  [IpuHoun
CYyHEPHO3ULINU JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsaoB. ODJEMEHTAPHBIA AJIEKTPUYECKUN  3apsl.
Crpoenne atoma. [IpOBOOHUKM M IHUAJIEKTPUKUA. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsaa.

DIIEKTPUYECKHUMN TOK. Y CIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKA. McTouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBHUSI 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSX U ra3ax.

Onektpuyeckas 1enb. Cuia Toka. JnekTpuueckoe Hamnpspkenue. ConpoTUBIECHUE
IPOBOJHUKA. YJIE€IbHOE COINPOTHUBICHHE BellecTBa. 3akoH Oma ajis ydacTKa LEmnu.
[TocnenoBarenbHOE U MAPAIEIBHOE COEIUHEHNE TPOBOIHUKOB.



PaGota ® MOIIHOCTH BJEKTPUYECKOTO TOKa. 3akoH Jhxoyms—Jlenna.
DneKkTpuYecKue IeNu U TOTPeOUTeNH 3JIeKTpuuecko 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[ToctostHHbIE MarHWUTHL. B3auMOJIEMCTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHOE
nosie. MarHuTHoe 1oJjie 3eMJIM U ero 3HaueHHe Ui KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHOe ToJIe ANEKTPUYECKOro ToKa. [IpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBHE€ MarHWTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MTOCTOSHHOTO
TOKa. Vcronp30BaHME DIEKTpOABUraTENEd B TEXHUYECKUMX YCTPOWCTBAX W Ha
TPaHCHIOPTE.

Onbitel ®Dapanes. SBiaeHue snexkTpomMarHuTHOM wuHAYyKuuu. [IpaBuiio Jlenna.
Onekrporenepatop. CrocoObl MOMYUYEHUs SJIECKTPUUYECKON IHEPTruu. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.

[IpoBOHUKY W TUAJIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM TOCTOSSHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

10.DJIEKTPUYECKUI TOK B KUJKOCTH.

11.I"a30BbIi pa3ps.

12.M13MepeHne CUIlbl TOKa aMIIEPMETPOM.

13.MI3MepeHune 3JIeKTPUUECKOr0 HAMPSXKEHUSI BOJIBTMETPOM.
14.Peoctar u Mara3vH CONPOTUBIICHAMN.

15.B3auMoiericTBHE NOCTOSIHHBIX MAarHuTOB.

16. MoienmMpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJIOCOB MAarHUTa.
17.MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
18.0mBIT Dpcrena.

19.MarsuTHOE MoJie TOKa. DIEKTPOMATrHUT.

20.JleficTBME MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.
21.27€KTPOABUTATEIb TIOCTOSIHHOTO TOKA.

22.McciienoBaHue SIBIICHUS 3JIEKTPOMArHUTHON MHYKIIUU.
23.0nbiTel Dapanes.

24.3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHUSI.
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Jlabopamopnuie pabomul u onvimol.

1. OnbITHI 110 HAOTIOACHUIO JIEKTPU3ALUH TEJ UHIYKIUEN U IPU COTPUKOCHOBEHUHU.

2. UccnenoBanue AEMCTBUS IEKTPUUECKOTO MOJISl HA IPOBOJHUKU U JUAIEKTPUKH.

3. COopka u nmpoBepKa padOThl ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

4. VI3MepeHue U peryJimpoBaHue CUIIbI TOKA.

5. 3MepeHue U peryJinpoBaHue HaPsKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CWJIbI  TOKa, WAYLIErO0 4Yepe3 pe3ucTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  DJEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHUKA OT €T0 JJIMHBI, IUIOIIAIN [TONEPEYHOTO CEYEHUS U MaTeprala.

8. [IpoBepka mpaBmiia CIOXKEHHUS HANPSKEHUM MPU MOCIEN0BATEIBHOM COECIUHEHHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia i1l CUJIbI TOKA IIPH MMApaLIeIbHOM COEIMHEHUH PE3UCTOPOB.
10.0npeaenenue paboThl JAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOP.
11.0npeneneHre MOIHOCTH MIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.
12.MccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HallPsKEHUs
Ha HEW.

13.0npenenenne KII/] narpeBarens.

14.VMccnenoBaHre MarHuTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15./13ydyeHne MarHUTHOrO TMOJSI TOCTOSHHBIX MAarHUTOB NIpPU HUX OOBEIUHEHUM U
pa3/iesieHun.

16.MccnenoBanue NEUCTBUS JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.01BITHI, I€MOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBHS KaTYIIKH C TOKOM
Y Mar"HuTa OT CWJIbI TOKAa M HAIPaBJICHUS TOKA B KaTYIIIKE.

18.13yueHne neicTBUSI MArHUTHOTO NOJISL HA MPOBOJIHUK C TOKOM.

19.KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOIBUTATENS.

20.1M3mepenne KIIJ[ anekTpoaBurareibHOW yCTaHOBKHU.

21.00BITHl IO MCCIIEJOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOM WMHIYKLWU: HCCIIEJOBAaHUE
MU3MEHEHMI 3HAaUEHUS U HAIPABJICHHUS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHS.

Mexanuueckoe  JBWXKeHHME. MarepuanbHas  Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXaHMYECKOro  JABWXKEHHUA. PaBHOMepHOE  NPSMOJUHEHHOE
nBiwkeHue. HepaBHOMepHOe mpsMoiiuHeHoe aBuxkeHue. CpedHsis U MIHOBEHHas
CKOPOCTbH TeJla TPU HEPAaBHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJUMHEHOE BHkeHue. CBoOOJHOE TajieHuUE.
OmprTel ["anunes.



PaBHOMepHOE JBMXKEHHME N0 OKpYy>KHOCTH. llepmon u uacrota oOpaieHus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepsoii 3axkoH HeroroHa. Bropoy 3axkoH HeroroHa. Tperuin 3akoH HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHsI CKOJbKEHUS, CUja
TPEHHUS ITOKOSI, APYTUE BUIBI TPEHUSL.

Cuna TSKeCTH U 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaJeHUSI.
JIBmxenune maner Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecoMocTh n
EepPErpy3KH.

PaBHOBecue wmarepuanbHOil TOYKU. AOcomoTHO TBEpHoe Teno. PaBHOBecue
TBEPAOIO TeJIa C 3aKPEIVIEHHON OChIO BpalleHus. MoMeHT cuiibl. LleHTp Tsxectu.

Nmnynec tema. M3meHenue wummyisibca. MMiynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTHBHOE IBUKEHNE.

Mexannyeckasi pabota U MouHOCTh. PaboTa cui TshKeCTH, YNPYrocTd, TPEHUS.
CBs13b oHepruu u padbotsl. [loTeHnanbHas s3Heprus Tena, MOJAHATOT0 HaJl TOBEPXHOCThIO
3emnd. [loTeHunanbHas sHeprus cxartoi npyxunbel. Kunernueckas sHeprus. Teopema
0 KMHETHYECKOM IHEPTHH. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu.

1. HabGnronenre MexaHHUeCKOro ABMXKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHME MMyTE€W M TPACKTOPUW JBUKEHHUSI OJHOTO U TOTO K€ TeJla OTHOCHUTEIIBHO
pPa3HBIX TEJI OTCUETA.

3. 3mepeHne CKOpOCTH U YCKOPEHUS TPSAMOJIMHEUHOTO JBUKEHUS.

4. HccnenoBanne MPU3HAKOB PABHOYCKOPEHHOIO IBUKEHUS.

5. Habmoienue nBU>KeHUs Tea Mo OKPYKHOCTH.

6. Habmroienne MexaHu4eCKUX SBJICHUM, MPOUCXOAIIUX B cucTeMe oTcuéTa « Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCHUTENIbHO KaOuHeTa (QU3HUKU.

7. 3aBUCUMOCTB YCKOPEHHMS TeJa OT MACCHI TEJIa U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HabGmonenue paBeHCTBA CHJI IPU B3aUMOJICHUCTBUU TEIL.

9. I3mMeneHnue Beca Teia pyu yCKOPEHHOM JIBUKCHUU.

10.Ilepenaya nMmnynbca pyu B3aUMOJIECUCTBUM TeE.

11.ITpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEIl.

12.CoXpaHEHHE UMITYJIbCA IPU HEYNIPYTOM B3aUMOJECHCTBUH.

13.CoxpaHeHue UMIyJibca Mpu aOCOITIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14.HabmrogeHne peakTUBHOTO ABUKCHUSI.

15.CoxpaHeHre MEXaHUYECKON PHEPTUU MTPU CBOOOJHOM IaJICHUU.

16.CoXpaHEHHE MEXaHUYECKOW JHEPTUU MTPU JBUKEHUH TeNa MO JCUCTBUEM IIPYKUHBI.
Jlabopamophuie pabomul u onvimol.

1. KoHCTpynpoBaHue TpakTa Ui pasroHa M JaJbHEWIIEro PaBHOMEPHOIO IBHUYKECHMS
[IapUKa WU TEJICKKHU.



2. OmnpeneneHne CpelHe CKOPOCTH CKOJBXKEHUS OpycKa WM JABWKEHUS IAapUKa I10
HAKJIOHHOU TIJIOCKOCTH.

3. OnpeneneHre YCKOpPEHUsl Tejla MPU PaBHOYCKOPEHHOM JIBMXKCHUHU IO HAKJIOHHOM
IJIOCKOCTH.

4. VccrnemoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBIKEHUU 0€3
HaYyaJIbHON CKOPOCTH.

5. [IpoBepka THUIIOTE3bl: €CIAM MPU PABHOYCKOPEHHOM [IBM)KCHUU 0€3 HaudajJbHOU
CKOPOCTH MMYTH OTHOCSITCA KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHH OJINHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJbHOIO
JABJICHMUSI.

7. Onpenenenue KodHPuUIMEHTA TPEHUS CKOJbKEHUS.

8. OnpeneneHune KECTKOCTH NPYKUHBI.

9. Ompenenenne pabOTHl CWIBI TPEHUS TIPH PABHOMEPHOM JBIDKCHHHM Tella TI0
TOPU30HTAIBHON OBEPXHOCTH.

10.0mpesenieHre paboOThl CHIIbI YOPYroCTU MpPU MOABEME TIpy3a C HCIOIb30BAHUEM
HETOBUXKHOTO U MOJIBUKHOTO OJIOKOB.

11.M3ydenue 3akoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexanuveckue Koja1e0aHUs U BOJIHBI.

Konebarenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: MEPUOJI, YACTOTA,
aMIiuTya. MatemaTuueckuid ¥ NPy KUHHBIA MasTHUKU. [IpeBpaliieHne sHepruu npu
K0J1€0aTeILHOM JIBUKEHUH.

3aryxaronue konedbanus. BeinyxaeHuble konedanus. Pezonanc. Mexannueckre BOJTHBI.
CaoiicTBa MexaHnyeckux BoJH. [IpogosibHbIE M MONepeyHble BOJHBIL. J[1MHA BOJIHBI U
CKOpOCTh €€ pacrnpocTpaHeHus. MeXaHUu4eCKUe BOJHBI B TBEPJIOM TeEJIE, CENCMUYECKHE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbicOTa TOHA. OTpaxeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.
Hemoncmpayuu.

1. Habmronenne xonebanuii Te1 o1 ISUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HabnmroneHue BhIHYKACHHBIX KOJIEOAaHUI U pe30HaHCA.

4. PacnipocTpaHeHue MPOOJIbHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).

5. HaGnronenue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue 4acTOThl ¥ MEPHO/Ia KOJIeOaHU MaTEMaTUUYECKOTO MasiTHUKA.

2. OnpeneneHre 4acTOThl U Mepruoaa KoiaeOaHu MpyKMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCMMOCTH Mepuoja KojieOaHUM MOJBEHICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.



4. VccnenoBanve 3aBUCUMOCTH MEPUOIa KOJIeOaHUHN MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. [IpoBepka HE3aBUCUMOCTH MEpHOJia KOJIEOAHUN Trpy3a, MOJBEIICHHOTO K HUTH, OT
MacCChl Tpy3a.

6. OnbBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEepuoaa KoJIeOaHWd MPYKUHHOTO
MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. I3mepenune yckopeHusi CBOOOHOTO TaJICHUS.

Paszges 10. Di1eKTPOMArHUTHOE 10J1€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkanma 3nekTpoMarHuTHBIX BOJIH. MCIIOIp30BaHuE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupojaa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.
Jlemoncmpayuu.

1. CBoiiCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. I3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIILI0 MOOWIIBHOTO TeJieoHa.
Paznen 11. CBeroBble IBJICHUS.

JlyueBas monens cBerta. Mictounuku cBeta. [IpsiMOIMHENHOE paclpOCTpaHEHUE CBETA.
3atmenust ConnHna u JlyHel. Otpaxxkenue cBera. [lmockoe 3epkano. 3aKOH OTpaXeHUs
CBETa.

[Ipenomiienue cBeta. 3aKOH MpeaoMIICHUS cBeTa. [10HOE BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonbs3oBaHKe NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B smuH3e. Ontuueckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue OGenoro csera B cnekTp. OnbiTel HeloToHa. CliokeHUE CHEKTpaIbHBIX
uBeTOB. /lucnepcus cera.

Hemoncmpayuu.

[IpsimonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuueckuid CBETOBOI.

Xon nyuel B coOuparoniei JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydenue nzo0paxeHU ¢ MOMOIIBIO JIUH3.

[IpuHuun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Mopensb riasa.

11.Pa3znoxenue 6e10ro cBeTa B CIEKTP.
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12.ITomydenue 6eyoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHUS CBETOBOTO Jiyda OT yTJia MaJIeHHUs.

2. M3yuyenue xapakTepUCTUK N300paXEHUsI MpeIMETa B IIJIOCKOM 3€pKaJe.

3. MccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMIICHHS] CBETOBOIO Jiy4a OT yIJia MaJieHusl Ha
TPAHULE «BO3IYX—CTEKIIO.

4. [TonyueHnue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenrie GOKYCHOTO PACCTOSHUS U ONTUYECKON CUJTbI COOUPAFOIIECH JIMH3HI.

6. ONBITHI 110 PA310KEHUIO OEJIOro CBETA B CHEKTP.

7. OnBITH TIO BOCHPHATHIO IBETA MPEAMETOB NPH WX HAOJIOJACHHHM Yepe3 IBETOBHIC
(bUIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pezepdopaa u minanerapHas moaens aroma. Mogens aroma bopa. Mcnyckanue
Y TIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHL.

PanuoaktuBHOCTh. Anb(da, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyxiionnas Mmogens aromHoro siapa. M3otonsl. PaguoaktuBHele nipeBpatienus. llepuon
MoJTypacriajia aTOMHBIX SIIIEP.

SAnepHbie peakiiyii. 3aKOHBI COXPAHEHUS 3aPsAJI0BOIO U MACCOBOTO YHUCEI. DHEPIUsl CBS3U
aTOMHBIX siiep. CBsA3b Macchl U SHEPruu. Peakiuu cunrtesa u AeneHus saep. Mcrounuku
sHepruu ConHua u 3BE3/.

Anepnas sHepreTuka. J[eicTBus paguoakTUBHBIX U3TyUYCHHUH Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOICHHUS.

2. CHeKTpsl pa3IMuHbIX Ta30B.

3. CniekTp Boopoa.

4. Habmonienue TpekoB B kamepe BuiibcoHa.

5. PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYyUEHUH.

6. Peructpanus u3inydeHusi IPUPOJTHBIX MUHEPATIOB U IIPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnrofgeHue CryIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHHE HHEPTHMM YaCTHUIBI MO TOPMO3HOMY MyTH (MO
dotorpadusim).

3. U3mepenne paanoakTuBHOTO (hoHA.

IToBTOPHUTEIHLHO-00001IAIOIIUIA MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOMNI  MOJYJIb NpEJHA3HAYEH JJIg CUCTeMaTH3aluud U
000011IeHNs TPEAMETHOIO COJICPKAHUS U OMbITA ACSITEIBHOCTH, MPUOOPETEHHOTO MPHU
U3YYCHUH BCEro Kypca (u3uKH, a Takke UIi TOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY M0 (U3HKE JIJIsi 00yUYaOIIUXCsl, BRIOPABIINX 3TOT YUCOHBIN
peaMET.



[Ipy wu3ydyeHUM [OAHHOTO MOAYJIA pPEATU3YIOTCS W CHUCTEMATU3UPYIOTCS BUIBI
NeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOEcHeuMBaeTCsl JOCTHXKEHHE MPEIMETHBIX U
METanpeaIMETHBIX MJIAHUPYEMBIX pEe3yJIbTATOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi T'PaMOTHOCTb. OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAHUS
SIBJICHUM TIPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSICHATh (PU3MUECKUE SBIICHUSA,
IPUMEHSS TOJIydYEHHBIE 3HAaHMS, pellaTh 3aJadyd, B TOM YHUCJIE KAaYECTBEHHBIE H
AKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATENBHOCTHBIA XapakTep AAHHOTO paszjliefia peain3yercs 3a CYET
TOTO, YTO OOYYAFOIIHECS BRIMOTHSIOT 33/IaHMsI, B KOTOPBIX UM TIPEIJIaracTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHUW pPACTO3HaBaTh W HAYYHO OOBICHATH (U3HUECKUE
SIBJIEHUS B OKPY’KaIOLIEN IPUPOJIE U MOBCETHEBHOM KU3HU;

HCII0/Ib30BaTh HaAyYHbIE METObI UCCIIEAOBaHUS (PU3UUECKUX SBICHUN, B TOM YHCIIE IS
MIPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAY4YHBIE OCHOBHI HaWOOJ€e BAXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HaNpuMep, MPAKTUYECKOrO0 MCIIOJIb30BAHUS PAa3JIMYHbIX HCTOYHUKOB
SHEPIrUy Ha OCHOBE 3aKOHA MIPEBPAILICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUAOB YHEPTUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

W3ydyenne pu3mku Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HANPABICHO HA
JOCTUKEHHE JIMYHOCTHBIX, METANpPEeAMETHbIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTATOB.

B pesynbraTe uzyueHus: GU3MKH Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y
oOyuatoierocs OoynyT c(hopMUPOBaAHBI cleAyronme JINUHOCTHBIE
PE3YJIBTATDI B uactu:

1) naTpMOTHYECKOr0 BOCIIUTAHMSA

- TMpOSIBIICHUE HWHTEpeca K MCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
(bu3nuecKol HayKu;

- LIEGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHUN (PU3UKY;
- 0CO3HaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AESITEIIBHOCTU YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSATHE 3CTETUUECKUX KaueCTB (PU3NUECKON HayKu: €€ TapMOHUYHOT'O TIOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- 0CO3HAHUE UEHHOCTH (PU3MUYECKOW HayKHU KaK MOIIIHOIO MHCTPYMEHTA MO3HAHUS MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaKHEUILIEW COCTABIISIOMIEN KYJIbTYPHI;

- pa3BUTHE Hay4yHOM JI0003HATENbHOCTH, HWHTEpeca K  HCCIEeI0BaTEIbCKON
NEeATEIbHOCTH;

5) popMupoBaHUSA KYJIbTYPbI 3I0POBbSI 1 SMOIUOHAJIBLHOTO 0JIarONOJIyYHs:

- OCO3HAHHUE LIEHHOCTH 0€301acHOro o0pasa *U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, BAXXHOCTU NPAaBWJI OE€30IIaCHOTO NOBEACHHUS HAa TPAHCIOpPTE, Ha J0porax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTH HAaBbIKA PEIIEKCUH, TPU3HAHKUE CBOETO MTpaBa Ha OLIMOKY U TAKOTO
e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTMBHOE YYyacTHE€ B PEIICHUUM MNPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropojaa, Kpas) TEXHOJOTMYECKOM W COLMabHON
HaAIpPaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U PU3NYECKUX 3HAHUI;

- UHTEpEC K MPAKTUYECKOMY MU3YUEHHIO TPO(deccHil, CBI3aHHbBIX C (PUINKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpHEHTallusd Ha NpUMEHeHue (PU3MUeCKUX 3HAHWM AJs pelleHus 3ajad B o0nacTu
OKpY>Karollel Cpebl, INITAHUPOBAHUA IMTOCTYIKOB U OLICHKH UX BO3MOYHBIX MTOCJIEACTBUM
IUIL OKPYKAKOILEN CPeibl;

- OCO3HAHUE TII00ATIBHOIO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MMyTel UX pEeLICHUS;



8) ajanTauuu K M3MEHAIONIUMCS YCJIOBUSIM COIUAIBHOI U MPUPOIHOI CPebl:

- TOTPEOHOCTh BO B3aWMOJICHCTBUM IPH BBITOJHEHUU HCCIEAOBAHUNA M TMPOCKTOB
(bu3HYeCKON HAMPABIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaAKTUUIECKYIO IEATCTLHOCTH;

- MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM uucjie HOpPMyIUpPOBATh UIEH,
TIOHSATHS, THUITOTE3bI 0 PUINICCKUX OOBEKTAX U SIBICHUSX;

- oco3HaHue AeHUIIUTOB COOCTBCHHBIX 3HAHUIM U KOMIIETCHTHOCTEH B 00J1aCTH (DU3HUKH;
- IJIAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHNN HOBBIX (DU3UIECCKUX 3HAHU;

- CTpeMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aUMOCBSI3U TPHUPOJBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUMH;

- OIICHKA CBOMIX JCHCTBHI C y4E€TOM BIHMSHHS Ha OKPYXKAIOIIYIO CpPEeAy, BO3MOXKHBIX
ri100aJIbHBIX ITOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHHMs MNporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOI'O OOIIETrO
oOpazoBaHus y ooyuaromierocs OyayT cpopMrpoBaHbl MeTaNpeIMeTHbIE Pe3yJabTAThl,
BKJIIOYAIOIIIHME TTO3HABATEIbHbBIEC YHUBEPCAIbHBIC YU€OHbIE ICUCTBUS, KOMMYHUKATUBHbBIC
yHUBEpCAIbHBIC YUCOHBIE IEHCTBUSA, PETYIISTUBHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBHUS.
Ilo3naBaTenbHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble Jorn4eckune 1eucTBus:

* BBUIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHUI);

e YCTaHABIIMBATH CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIINH, OCHOBAHUS I 0000IIEeHUS
U CpaBHEHMUS;

* BBISBJISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (haKTaX, JTAHHBIX U
HaOII0JICHUSIX, OTHOCSAIIUXCSA K (PU3UYECKUM SIBIICHUSIM;

e BBUIBJISITh NMPUYMHHO-CJIEJACTBEHHBIC CBA3U MPU M3YYEHUU (PUBUYECKUX SIBICHUU U
IPOIIECCOB, JeNaTh BBIBOJABI C HCIOIB30BAHUEM JIEYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (PU3MUECKUX BEITUYMNH;

e CaMOCTOSATENILHO BBIOMpaTh CMOCOO pemieHus y4yeOHOU (u3MYeckor 3amauu
(cpaBHEHHE HECKOJILKUX BAPUAHTOB PEILICHHUS], BLIOOP HAan0o0JIee MOIXO0ISIIET0 C YUETOM
CaMOCTOSITENIHO BbIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eicTBUA:

* HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKII HHCTPYMEHT MTO3HAHUS;

e TIPOBOJWTH MO CaMOCTOSTEIBHO COCTaBJIEHHOMY TIUIAaHY OIIBIT, HECJIOMXHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE (PUBHMUECKOTO SIBICHUS;

e OIICHMBATh Ha MMPUMEHUMOCTH U JIOCTOBEPHOCTh WH(OPMAIUIO, TIOYICHHYIO B XOJIE
UCCIIEIOBAHUS WIIH SKCIIEPUMEHTA;

e CaMOCTOATENHHO (QOpMYyNHpPOBaTH OOOOIIEHHS U BBIBOJABI IO pe3yJibTaTaM
MPOBEJAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;



e IPOTHO3UPOBATH BO3MOKHOE JaJIbHENIIIEe pa3BUTHE (PUIUUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATH MPEIIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

e TPUMCHATH PaA3IUYHBIC METOJbI, MHCTPYMEHTBI M 3allpOChl MPU TIOUCKE U OTOOpe
uHGOPMAITH WA JAHHBIX C yYETOM NPEITIOKEHHON yueOHOM (pu3nuecKo 3a1auu;

e QHAJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH UHHOPMAITUIO PA3IUYHBIX
BUJIOB U (hOpM TIPE/ICTABIICHHS,

e CaMOCTOSATENLHO BBIOMPATH ONTHUMAaNIbHYIO (hOpMY MpejcTaBiieHus UHGOpMalUU U
WLTIOCTPUPOBATh pelIaeMble 3aJadll HECIOXXKHBIMH CXEMaMH, JAuarpaMMaMH, HHOU
rpadukoit 1 KX KOMOWHAIIUSMH.

KoMMmyHnkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiiCTBHA:

e B XOJIc OOCYXJEHHMS y4eOHOro Marepualia, pe3yJbTaToB JIAOOPATOPHBIX PadOT U
IPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYKTaeMOW TEMbI M BBICKAa3bIBATh WJIEH,
HaIeJICHHBIC HA PEIICHNE 3a/1a91 1 TIOI/Iep KaHue OJaroXenaTeIbHOCTH OOIIEHNS;

e COINOCTAaBISITh CBOU CYXKACHHS C CYXKICHUSAMH JIPYyTUX YYaCTHHUKOB JIHAJIOTA,
0oOHapyKHUBaTh pPa3IMuME U CXOJCTBO MO3UIIUI;

e BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCHhbMEHHBIX TEKCTAX;

e MyONMYHO TPEICTABISATH PE3yNbTAaThl  BBIIOJHEHHOTO (PU3UYECKOTO  OMbITa
(3KCIIEpUMEHTA, UCCIIeI0BaHUS, TPOCKTA);

e TIOHMMATh U WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHJIMBHUAYATbHOU pabOThI
NIPU PEIICHUU KOHKPETHON (PU3NIECKOI MPOOITIEMBI;

e MPUHUMATHh IIeIM COBMECTHON JAESITeIbHOCTH, OPraHM30BBIBATH ACHCTBHS MO €&
JOCTHKEHHIO: PaCIpeNiesiTh pOJid, 00CYKIaTh MPOLECCHl U Pe3yJbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

 BBIMNOJHATH CBOIO YacTh PaOOThI, TOCTUTas Ka4yeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIIPABJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMH WICHAMHA KOMAaH/IbI;

e OICHMBAaTh KAaueCTBO CBOET0 BKJIaJa B OOMUHA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENFHO CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

¢ BBISBJIATH MPOOJIEMBI B )KU3HCHHBIX U YUSOHBIX CHUTYAIIUSX, TPEOYIOIMIMX JIJIsT pEeIICHUS
du3nyecKux 3HAHMUIA;

e OPHUEHTUPOBATHCS B PA3IMYHBIX MOJXOJAX MPUHATUS PEIICHUN (MHIWBHIYATHHOE,
NPUHATUE PELIECHUS B TPYIIe, IPUHITHE PEIICHUN TPYIIIO);

e CaMOCTOSATEIBLHO COCTaBISATh AITOPUTM pElIeHUs (HU3MUECKON 3aJaud WM TUIaHa
UCCIIEJIOBAHMUS C Y4YETOM HMMEIOIINXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJTaraéMble BapUaHThI PEIICHHIM;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e JaBaTh A/ICKBATHYIO OIIEHKY CUTYyallMH U MPEAaraTh IJIaH €€ N3MEHEHHS;

e OOBSICHSATH TMPUUYUHBI JOCTHKEHUS (HEIOCTHIXKEHHUS) pe3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

e BHOCHUTH KOPPEKTHBHI B ICSITEIILHOCTH (B TOM YHCIIE B XOJI BBHITIOJIHEHUS (PU3UUECKOTO
UCCJICIOBaHUSI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CUTYyallui, YCTAaHOBJIEHHBIX OIMUOOK, BO3HUKIINX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YyJIbTATa LEIU U YCIOBUIM;

e CTaBUTh €05 Ha MECTO APYroro 4ejJoBeKa B XOJE CIOpa WU AUCKYCCUU HA HAYYHYIO
TE€MY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;

e MpU3HABaTh CBOE NpPaBO Ha OMMOKY MpU penieHuH (U3MYECKUX 3a/ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K konH1y oOydeHust B 7 Kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

e HCMONB30BAaTh TMOHATHS: (U3NYECKHE U XUMHUYECKUE SIBJICHHS, HaONI0CHNUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €AMHULBI (PU3MUECKUX BEJIWYHH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOAEHCTBYyIOIIas cuia, Aedopmanus (ymnpyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e pasnuyarth sBieHud (Iudpdy3us, TerI0Boe IBUKEHHUE YaCTUI] BELIECTBA, pPABHOMEPHOE
IBHKCHUE, HEPAaBHOMEPHOE IBM)KCHHUE, MHEPLUsS, B3aUMOJCHUCTBUE TEJl, PABHOBECUE
TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpalllCHUs, Ilepeaaya IaBJICHUs TBEPABIMU TEIIAMU,
KUAKOCTIMU M Tra3amu, aTMOC(EpHOE [aBJICHHE, IUIaBaHUE TeEJ, MpPEeBpaLECHUs
MEXaHUYECKON IHEPTUM) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBIICHUE;

* pacno3HaBaTh MPOSIBICHUE U3YyUYEHHBIX (PU3NUECKUX SIBJICHUM B OKPY>KAIOILEM MHpE,
B TOM uucie (U3MYECKUE SBJICHHS B MPUPOJE: MPUMEPHI ABUKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXHBOW NPUPOJE, NEHUCTBUE CHUIIbBI TPEHUS B IPUPOJE H
TEXHUKE, BIMSHHE aTMOC(EpHOro HaBICHHUS Ha XKUBOM OpraHus3M, IJIaBaHUE pbIO,
phlyard B TEJE YeJIOBEKa, IPU TOM MEPEBOAUTH MPAKTUUYECKYIO 3ajjadyy B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUECKUX SIBJICHHM;

e OIKCHIBATH U3YUYEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SABJICHUS, UCIIOJIb3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBAa, BpPEMsl, IyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUila TPEHUs, 1aBlieHue (TBEPIOro
TeJa, JKUIKOCTH, ra3a), BRITAIKMBAIOIIASI CHIIa, MEXaHUYeCKast paboTa, MOLTHOCTb, IIJIEYO
CUJIbI, MOMEHT CWJIbl, KOA()(PUIIMEHT MOJE3HOr0 JEeUCTBHUS MEXAHU3MOB, KUHETHYECKAs
Y NOTEHIMAJIbHAS SHEPTHS), IPU ONMHUCAHUH MPABUIBHO TPAKTOBATH (PUINYECKUIA CMBICT



UCIOJIb3yEeMbIX BETTUYHMH, X 0003HAYCHHS U €AUHUIBI PU3NUECKUX BEIUYUH, HAXOUTh
(dbopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEJIWYUHY C JIPYTMMU BEIUYMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

e XapaKTEepU30BaThb CBOMCTBA TeJ, (DU3UYECKUE SIBICHHUS W MPOLECCHl, HCIOIb3YS
npaBUiia CIOXKEHUsI cUll (BIOJIb OJHOM MpsiMOi), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBuiIO paBHOBECHS pbluara (0J0Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (DOpMYIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHNUE;

e OOBSACHATH (U3MUECKHUE SIBJICHHUSA, MPOIECChI M CBOMCTBA TEJI, B TOM YHUCJIEC U B
KOHTEKCTE CUTyallMd MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BbISBIATh INPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKHUX MIAroB ¢ OMopou Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
e pelmarb pacyéTHhIE 3aJayud B 1—2 [AeWCTBUS, HCMONB3YyS 3aKOHBI U (HOPMYJIBI,
CBsI3BIBAIONTME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3aMUChIBAThH
KpaTKOe YCIIOBUE, TMOJCTaBIATh (U3MYECKHUE BEIUYMHBI B (OPMYJIBI U TPOBOJIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAMMBIE /JIs1 pEUICHUS 3a/1a4, OLIECHUBATh
PEaTUCTUYHOCTD MOTYUYSHHOU (PU3NUECKON BEIUUUHBI;

e Ppacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh TPHU TOMOIIN (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HWCCIEAOBAHUS BBIACIATH MPOBEPAEMOE MPEANOIOKEHUE
(TumnoTesy), pa3iryaTh 1 MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT, HAXOIUTh OIIMOKU
B XOJIE OIIBITA, JAENAaTh BBIBOJBI I10 €0 PE3yJIbTaTaM;

e TPOBOJUTH ONBITHI MO HAOIIOAEHUIO (DU3NYECKUX SIBICHUM MM (PU3NYECKUX CBOWCTB
Ten: (opMyIHpOBaTh IMPOBEPSEMBbIE MPEANOJIOKEHUs, COOHMpaTh YCTAaHOBKY W3
IPETI0KEHHOT0 000PYI0BaHMUSI, 3aITUCHIBATH XOJ OIbITa U JOPMYJIHPOBATH BHIBOJIBI;

* BBIMNOJHATH MPAMbIC U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacChl Tella, 00bEMa, CHIIbI U
TEMIIEpaTyphbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M LIM(PPOBBIX MPUOOPOB, 3aMUCHIBATH
NoKa3aHus MpruOOPOB C YUETOM 3aJaHHON aOCOIFOTHOMN MOTPEIIHOCTH U3MEPEHUI;

e TIPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIUYHHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM TIPSIMBIX MU3MEPEHUH (3aBUCHUMOCTHU IyTH PABHOMEPHO JBUKYIIETOCS
Tejla OT BPEMEHM JIBHKCHUS Teja, CWIbl TPEHUS CKOJBKEHUS OT BECa Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCMMOCTU CWJIBl TPEHHS OT IUIONIAAH
CONPUKOCHOBEHUSA TEJ, CHIIbl YNPYTOCTH OT YIJIMHECHUS MNPY’KUHBI, BBITAUIKABAIOIIEH
CWIbl OT 00bEMa MOTPY)KEHHOW YacTU Tela W OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCUMOCTH OT IUNIOTHOCTH TeJla, OT TITyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
IUTaBaHUs TeJl, YCIOBUM paBHOBECHS pblyara U OJIOKOB), y4acTBOBATh B INIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHHS, CIEeays
NPEIJIOKCHHOMY TUIaHy, (UKCHpPOBaTh pE3yJbTaThl IOJYYECHHOW 3aBUCHMOCTH
bu3rUecKX BETWYUH B BUJE MPEIJIOKEHHBIX TabIUIl U rpadrKOB, J€IaTh BHIBOJBI 110
pe3yJibTaTam UCCIICI0BaHuUsI;



e MPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKHX BEIUYMH (IUIOTHOCTH BEIECTBA
KUJOKOCTH W TBEPHAOrO TeElla, CUila TPEHUS CKOJILKECHUS, JaBJICHUE BO31yXa,
BBITAJIIKMBAIOILASI CUJIA, ICUCTBYIOIIAS HAa MOTPYKEHHOE B )KUJIKOCTb TEJNO, KO3PPUIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEys MPEAJIOKEHHON HHCTPYKIMU: IIPU
BBIMOJTHEHUH H3MEPEeHUN coOUpaTh 3KCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISATH
3HAYEHUE UCKOMOW BEITUYHHBI;

e coONOJaTh IMpaBWia TEXHUKHM O€30acCHOCTH Mpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

e YKa3blBaTh MPUHLMIBI JEHCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOUIAIOIIMECS COCYAbl, 0apoOMeTp, pbluar, MOJABUKHBIM U
HEMOIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepU30BaTh MPUHLMUIIBI JEUCTBUS HM3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMNOpPOM Ha HMX omHcaHUs (B TOM 4YHUCJE: MOJIIUIHUKH, YCTPOHWCTBO
BOJOIIPOBO/Ia, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3ysl 3HAHHUS O CBOMCTBAX (DU3MYECKUX SIBJICHUN M HEOOXOIMMBIE
¢du3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e NPUBOJIUTH NPUMEPHl (HAXOAWTH HHPOPMALMIO O MPUMEpPaAX) MPAKTUYECKOIrO
UCTIONb30BaHUsl (PU3MUECKHX 3HAHWM B TOBCEAHEBHOW JKU3HU ISl 0OeCredeHHs
Oe3omacHOCTH TMpu OOpalieHuu ¢ TpudopaMu M TEXHUUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUS 37J0POBbS M COOJIIOICHHSI HOPM DKOJIOTHYECKOTO MOBE/ICHUS B OKpYKaroeh
cpene;

e OCYUIECTBJSATH OTOOpP HMCTOYHMKOB HMH(opMauuu B VIHTEpHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUN U IyTEM CPaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM
WIH MOXET ObITh HEJOCTOBEPHOI;

* HCIOJIb30BaTh MPU BHINOJHEHNUN YUE€OHBIX 3aJJaHUi HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(u3HUECKOro coJiep KaHusl, CIPaBOYHbIE MaTEpHaIIb, pecypchl cetu IHTepHET, BIaJeTh
npuéMaMy KOHCIIEKTHUPOBAaHHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMALUKA U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/aBaTh COOCTBEHHbIE KpAaTKHE MMMCbMEHHBIC U YCTHBIE COOOIIEHHS HA OCHOBE 2—3
UCTOYHUKOB MH(MOpMAUU (PU3NYECKOTO COAEPKaHUSI, B TOM 4HUCie MyOJUYHO JenaTh
KpaTKHe COOOIIEHHUsI O pe3yJbTaTax MPOEKTOB WM YYEOHBIX MCCIEIOBAHUMN, IPH 3TOM
rPaMOTHO WCTOJB30BaTh W3YUYCHHBIH TOHATHWHBIA ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

* TIPU BBIMOJIHEHUU YUYEOHBIX MPOEKTOB U UCCIEIOBAaHUMN pacipeiesiTh 00sI3aHHOCTH B
IpyInIe B COOTBETCTBUU C MOCTABICHHBIMU 33Ja4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM ILJIaHA
NEUCTBUM, AaJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJAJ B JAESATEIbHOCTb TIPYMIIBI,
BBICTPaNBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAOIIHX.



K koniy oOydenust B 8 kiacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh COOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

* WCIIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAINIMYECKHME U aMopQHbIE Tena,
HACBIIIEHHBIN W HEHACBIIICHHBIN Nap, BIAXXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSS
SHEPrHUs, TEIUIOBOM JBUTATEINb, dJIEMEHTAPHBIA AJIEKTPUUECKUIN 3apsiji, dJIEKTPUUECKOe
10JIe, MPOBOHUKHU U AUICKTPUKH, ITOCTOSHHBIN SJIEKTPUUYECKUNA TOK, MATHUTHOE TIOJIE;
e pa3nuyaTh SABJIEHUS (TEIUIOBOE PAaCIIMpPEHUE M CXKaTue, TeIonepenaya, TEMIOBOE
paBHOBECHE, CMayuMBaHUE, KaNWUIAPHbIE SIBICHUS, HCHApeHUue, KOHJCHCAIUS,
IJ1aBJIEHUE, KpUCTAJLIIU3AIUs (oTBEpaEBaHUE), KHUIIEHUE, Terionepeaaya
(TEeTIONMPOBOAHOCTh, KOHBEKIIUS, HW3JIyYEHHE), DJIEKTpU3alUs TeJ, B3aUMOJICUCTBHUE
3apsiioB, JCHUCTBHS DJEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE
MarHuTOB, JACHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAas
UHIYKIMS) 110 OINUCAHUI0O MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHHUE;

e Ppacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBICHUN B OKpPYKAIOLIEM MUDPE,
B TOM 4ucjie (U3UYECKUE SIBJICHUS B MPHUPOJE: IMOBEPXHOCTHOE HATSIKEHUE W
KaNWUISPHbIC SIBJICHUS B MPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue ColiHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETa,
ANIEKTPUUECKUE SIBJIICHUS B aTMOc(hepe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeiid MmoarocoB, pojib MAarHUTHOTO MOJIS JIJIS )KU3HHU Ha 3eMJie, MOJISIPHOE
CUSHHME, TIPU OTOM TNEPEBOJAUTH NPAKTUUECKYIO 3ajJadyy B Yy4eOHYI0, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUN;

e OIKCHIBATH U3YUYCHHBIC CBOMCTBA TN U (PU3MUECKUE SABJICHUS, UCTIONIB3Ys (PU3NUYECKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI HSHEPrus, KOJMYECTBO TEIUIOTHI, YIEJIbHAas
TEIJIOEMKOCTh ~ BELIECTBA, VyJAENbHAs TEIUIOTAa IUJIAaBJIEHUS, VYJAeNbHAas TeIuioTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KO3(P(QUUUEHT IOJE3HOTO
JNEUCTBUSl TEIJIOBOW MAIIWHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/yXa, 3JIEKTPUYECKUI
3apsiji, CUJIa TOKa, 3JIEKTPUUECKOE HAIPSKEHHUE, COMPOTUBIICHUE IIPOBOJIHUKA, YACIbHOE
COMPOTHUBJICHUE BEIIECTBA, paOOTa U MOUTHOCTh 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PUBMYECKUM CMBICT HCIOJIb3YEMbIX BEIMYHH, 0003HAUYCHUS U
eAVHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAUTh (POPMYJIBI, CBS3BIBAOIINE JAHHYIO
bu3HYeCKy0 BEIUYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TpaPuKd HN3YYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMNH;

e XapaKTepU30BaTh CBOMCTBA Tei, (HU3WUYECKUE SIBJICHUS M MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHUSI BEIIECTBa,
MPUHIIKI CYyNEPHO3UIIUN TT0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsija,
3akoH Oma 1S ydacTka 1enu, 3aKoH J[xoyns—JleHua, 3ak0oH coXpaHEHUs SHEPTUH, IPH



3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €0 MaTEeMaTHYECKOe
BBIPAKEHUE;

e OOBSACHATH (DPU3MYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYAalMi MPAaKTUKOOPUEHTUPOBAHHOIO XAPAKTEPa: BBISBIATh IPUYMHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTUYECKHX IIAaroB ¢ OMOPON Ha 1—2 M3y4EHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THhIE 3a/Jayu B 2—3 JEUCTBUS, HCMOIB3YyS 3aKOHBI U (HOPMYJIBI,
CBA3BIBAIOLIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alIMChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISATH HENOCTATOK NAHHBIX I pEIICHUs 3a/Ja4yd, BBIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE [Tl €€ pelleHus], IPOBOIUTH pacUEThl U CPABHUBATH
MOJIYYeHHOE 3HaUY€HHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MpPU NOMOILIM (PU3HYECKHUX
METOJIOB,  HUCIIOJIb3ysl ~ ONKMCAHWE  MCCIECIOBAaHUSA,  BBIACIATH  NPOBEPAEMOE
IPEANOIOKEHNE, OLICHUBATh NPABWIBHOCTh IMOPSAKA IPOBEIECHUS HCCIEIOBaHUS,
JIeJaTh BBIBOJIBI;

e TIPOBOJUTH OMBITHI O HAOIIOACHHUIO (DU3UUECKUX SBJICHUN U (PU3NYECKUX CBOMCTB
Ten (KanwuUIApHbIE SBJIEHUS, 3aBUCUMOCTb JABJICHHMS BO3QyXa OT €ro oObéma,
TEMIIEpaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHMS U HATPEBAHMSI MIPU M3ITYUYEHUU OT I[BETa
U3Iy4daome (IOIJIOIIAKOIIE) IMOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI  OT
TEMIIEPATYPbl KUJKOCTH U IUIOWAAUM €€ T[IOBEPXHOCTH, DJJEKTpHU3alus Tel H
B3aMMOJICUCTBHE JJIEKTPUUECKHUX 3apsiioB, B3aUMOJEHCTBUE IMOCTOSHHBIX MArHUTOB,
BU3YaJIM3allMsl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, AEUCTBUS MAarHUTHOTO IO
Ha MPOBOJHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTa, CBOWCTBA 3JIEKTPOJBHUIaTENs
IOCTOSTHHOTO TOKa): (OpMyJMpOBaTh IpPOBEpSEMbIE MPEAINOTIOXKEHUs, CcoOUpaTh
YCTaHOBKY W3 IPEAJI0KEHHOT0 000pY0BaHUSs, ONTUCHIBATH X0/1 OIbITa U (POPMYIUPOBATH
BBIBOJIBL;

* BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH BO3]yXa,
CWJIBl TOKA, HAOpsDKEHHS C MCIOJB30BAHMEM aHAJOrOBBIX MNPHUOOPOB M JAaTUMKOB
(¢u3nyecKkux BEIMYUH, CPAaBHMBATh pe3yJbTaTbl H3MEpPEHUNl C yd€TOM 3aJaHHOU
a0COJIOTHOM NOTPENIHOCTH;

* TPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEITMYMHBI OT IPYToi C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH (3aBHCHUMOCTb CONPOTHUBIICHHS MPOBOJHUKA OT
€ro JJIMHBI, IUIOIIAJM NONEPEYHOr0 CEYEHHsI U YNEIbHOTO CONPOTHBIEHUS BELIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, UIYIIETO Yepe3 NPOBOJHUK, OT HAMPSKEHUS HA MPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIE0BATENILHOIO W MAapaUIeIbHOTO COEIMHEHUH MPOBOJAHHUKOB):
IUTAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAHOBKY U BBINONHATH U3MEPEHHUS, CIIETYs
[PEIJI0KEHHOMY IIJIaHy, (PMKCUPOBATH PE3YJIbTATHI MOJTYYEHHON 3aBUCUMOCTH B BUJE
TaOIUI ¥ TPaQUKOB, J11aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEeI0BAaHUS;



e TPOBOJUTH KOCBEHHbBIE M3MEpPEHUs (PU3NYECKUX BEIMUUH (yAeNbHas TEII0EMKOCTh
BEIIECTBA, COMPOTHUBJICHUE MPOBOJHMKA, pad0Ta U MOIIHOCThH DJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaThb SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys
NPeIOKEHHON UHCTPYKIIUHU, U BBIYUCIISATH 3HAUCHHUE BETMYHHBI;

e coONIOJATH TpaBWJIa TEXHUKH OE€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
0o0opyI0BaHUEM;

e XapaKkTepU30BaTh NPUHIMUIBI JCHCTBHUS HW3YYCHHBIX MPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM 4HCIIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUHUK IIIEKTPUUYECKOU
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsI), SIEKTPUUYECKUE MPETOXPAHUTEIN, IIICKTPOMATHUT, AJIEKTPOJBUTATENb
NOCTOSIHHOTO TOKa), MCHOJb3ysd 3HAaHUS O CBOMCTBAax (PU3MYECKUX SABJICHUM U
HeoOXo1uMble (PU3MUYECKUE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOICTBA M HM3MEPUTEIbHBIE MPUOOPHI MO
CXeMaM U CXEMaTUYHbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, NICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHEIO CrOpaHMsl, JIEKTPOCKOI, PEOCTaT), COCTaBJISATh
CXEMBbI SJIEKTPUYECKUX LIETIEH C IMOCIENOBATEIbHBIM U TMapalIeIbHbIM COEAUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

e MPUBOAUTHL NpPUMEPHl (HAXOIUTh HH(DOpPMALMIO O TMpUMEpPax) MIPAKTHUECKOTIO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHWW B TOBCEIHEBHOW >KM3HU [JIsi OOECIEeYCHUS
O6e3omacHOCTH TMpu oOpaueHuu ¢ OpubopaMu M TEXHUYECKHUMH YCTpPOMCTBaMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOT0 MOBEJICHUS B OKpYKarolen
cpene;

e OCYILIECTBJIATh MOMCK HH(pOpManuu Quanmdeckoro cojepxkanuss B HHTepHere, Ha
OCHOBE HMEIONIUXCS 3HAHUW M MYyTEM CpaBHEHHUS JIOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATh HMH(OpMANUIO, KOTOpas SBISETCA MNPOTUBOPEYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

* HCIIOJIb30BATh MTPH BHIOJHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(u3nyecKoro coaepkaHus, ClpaBOUYHbIE MaTepuabl, pecypchbl cetu IHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMALMK W3 OJHON
3HAKOBOM CUCTEMBI B IPYIYIO;

e CO3/aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, 00001as
UHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOrO COJACp)KAHUS, B TOM UHCIE
nyOJUYHO  MPENCTaBISATH  pe3yJbTaThl  MPOEKTHOW WM  KCCIIENOBATEIbCKON
NEeSTENbHOCTH, MIPU 3TOM I'PAaMOTHO HMCHOJb30BaTh M3yYECHHbIM MOHSATHUHHBINA ammapar
Kypca (PU3HUKH, CONPOBOKIATh BBICTYIUIEHUE TPE3EHTALIUEH;

e IPHU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3MYECKHX IPOLIECCOB
pacnpeenartb 00s3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3ajlauaMH,
CIeIUTh 3a BBHIMOJHEHHWEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO



OIICHMBATh COOCTBEHHBIM BKJIAM B  JCATENBHOCTh  TPYIIBI,  BBHICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISASl TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHiy oOydeHust B 9 kiacce npeaMeTHbIe pe3ysbTaTbl Ha 0230BOM YPOBHE JOJHKHBI
oTpaxaTh C(OOPMHUPOBAHHOCTh y 00YUaAIOIINUXCS YMEHUI:

* UCIOJNB30BaTh IMOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUs, AedopManus (ynpyras, IjiacTUYecKas),
TpPEeHHE, HIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPETPY3KH, LICHTP TSHKECTH,
aOCOJIIOTHO TBEPOE TEJO, LIEHTP TAHKECTH TBEPAOIO Tea, paBHOBECHE, MEXAHUUECKUE
KoJIeOaHMsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATHHO30PKOCTh, CIIEKTPhI UCITYy CKAHUS
U TIOTJIOIIEHUs, anbda, 6eTa- U raMMa-u3IyueHus, U30TOIbI, SAEepPHAs YDHEPreTHKA;

e pa3nuuaTrh SABJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE NPSIMOJIMHEWHOE JIBUIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JABUKEHUE, CBOOOIHOE MaJICHUE TEJ, PABHOMEPHOE
JIBIKEHUE TI0 OKPYXXHOCTH, B3aUMOJEHCTBUE TeJ, PEAKTUBHOE JBUXKEHHUE,
KojebaTenpHOe JBIDKEHUE (3aTyXalollue M BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBU)KEHHE, OTPa’KEHUE 3BYKa, MPSIMOJIMHEMHOE pacIpOCTPAHEHHE, OTPAKEHUE
U MIPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3yIOKeHHe Oeoro cBeTa
B CHEKTP U CIOXEHUE CIEKTPAJIbHBIX LBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaaMO0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOTO CIIEKTPA U3TyUYEHUS) 10 OMTUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOe
SIBJICHUE;

e pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NYECKUX SIBICHUM B OKPY KAIOIIEM MUPE
(B TOM uucie (HU3NIECKUE SIBICHUS B IPUPOJIC: MPUIMBGI U OTJIMBBI, IBIKCHUE TIAHET
ConHeyHOl CUCTEMBI, pEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHMYECKHE BOJHBI, I[yHaMH, 3XO, LIBETa TeJl,
ONTHUYECKUE  SBJIEHUS B  MpUPOJE, OHOJOrMYecKoe JACHCTBUE  BUIUMOTO,
yIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO H3TYyYEHUH, €CTECTBEHHBIA pPaJIMOAKTUBHBIN
¢$boH, KOCMHYECKHE Ty4Hd, paIMOaKTUBHOE U3ITyUYCHHUE TPUPOTHBIX MUHEPAIIOB, ICUCTBHUE
PaIMOAKTUBHBIX M3JTy4YEHUH HA OpraHu3M 4YeJoBeKa), MpH O3TOM IEPEBOJUTH
PAKTUYECKYIO 3a/lauyy B yueOHYI0, BBLACIATH CYUIECTBEHHBbIE CBOMCTBa (MpU3HAKU)
(u3HYECKUX SIBJICHMUII;

e OIMCHIBATH U3YUCHHBIC CBOMCTBA TEN U (PU3MUECKUEC SIBJICHHUS, UCTIONIB3Ys (PU3ndecKue
BEJIMYMHBI (CPEHSASI U MTHOBEHHAs CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JABUKECHHH,
YCKOpPEHHE, IEPEMEIIICHUE, Ty Th, YTIIOBasi CKOPOCTh, CHJIa TPEHUS, CUJjla yIPYTroCTH, CUJia
TSYKECTH, YCKOPEHUE CBOOOJHOTO MaJieHUs, BEC Tella, UMIYJbC TeJa, UMITYJIbC CHUJIBI,
MexaHudeckass paboTa M MOUIHOCTb, MOTEHIMANbHAs HEPrUsl Tejla, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIHAIbHASI HEPrUsl CXKATOM MPYKUHbI, KUHETHUECKAs
SHEPTHUs, MOJTHAS MEXaHWYECKast DHEPTHsl, IEPUOJl U YacTOTa KOJIeOaHH, NJTMHA BOJHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTejb MPEIOMIICHUS CPEJIb),



IpU ONHUCAHUU TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIb3YEMbIX BEIUYHH,
0003HAaYEHUS U E€IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOLIUE
JaHHYI0 (U3UYECKYIO BEIMUYHUHY C IPYTUMH BEJIMYMHAMU, CTPOUTH IPaQUKU N3YUEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

e XapakKTepH30BaTh CBOMCTBA TeJl, GU3NUYECKUE SBJICHUS U MPOIECCHI, UCTIONb3Ysl 3aKOH
COXpPaHEHMUSI JHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUSA, MPUHIMI CYyNEPHO3ULIMHU CHUJI,
OPUHIMI OTHOCUTENbHOCTH ["anuies, 3akoHbl HbloTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa,
3aKOHBI OTPAXKEHUSI U IPETIOMJIIEHUS CBETA, 3aKOHBI COXPAaHEHHU 3PS J0BOT0 U MaCCOBOTO
YHCeNl MPH SIEPHBIX PEaKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUChIBATh €r0 MAaTEMAaTUYECKOE BBIPAXKEHUE;

e OOBSCHATH (DPU3UYECKHE TPOIECCHl U CBOMCTBA TEJN, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYAaIIMI MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh IPUUNHHO-CIIE/ICTBEHHbIE
CBA3HU, CTPOUTH OOBSICHEHUE M3 2—3 JIOTMYECKHX IIAaroB ¢ ONOPOH Ha 2—3 M3yYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

e pemarh pacu€THble 3ajJaud (ONMHMpAIOIIMECS Ha CUCTEMY U3 2—3 YypaBHEHUN),
UCIIOJIb3Ysl 3aKOHBI M (OpMyJIbl, CBA3BIBAIOLIME (DU3MUYECKUE BEIUUYHHBI: Ha OCHOBE
aHaiM3a yCJIOBUS 3aJa4M 3alMChIBaTh KPATKOE YCJIOBHE, BBIABISATh HEJIOCTAIOLINE WITU
M30BITOYHbIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JUIS PELICHUS,
IPOBOJUTH PACUYETHI U OLICHUBATH PEATTMCTUUYHOCTD MOJIYY€HHOTO 3HaUYEHUs (PU3UUECKOM
BEJINYUHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOILIM (PU3HYECKHUX
METOJIOB,  HUCIIOJIb3ysl ~ ONKMCAHWE  MCCIECNOBAaHUSA,  BBIACIATH  MNPOBEPSEMOE
NPEANOIOKEHNE, OLICHUBATh NPABWIBHOCTh IMOPSAKA IPOBEICHUS HCCIEIOBaHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YIHTATHl HAOIIOACHUI U OIBITOB;

e TIPOBOJUTH OMBITHI MO HAOIIOACHHUIO (DU3UUECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpAHEHMs] SHEPTUHU, 3aBUCHMOCTh
nepuoja KojsebaHui Mpy>KMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMILTUTYIbI MAJIBIX KOJIeOaHU, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE
CBETa, pa3joxKeHue 0eoro cBeTa B CIEKTP, U3yUYE€HUE CBOMCTB N300paKEHUS B INIOCKOM
3epKajie M CBOMCTB M300pa)K€HUsl MpeaMmeTa B coOuparolied uH3e, HaOoJIeHne
CIUTOLIHBIX U JIMHEWYATHIX CIEKTPOB U3IYUEHHs): CAMOCTOATEIbHO COOMPATh YCTAHOBKY
u3 U30BITOYHOrO Habopa 00OpYAOBaHWS, OMUCHIBATH XOJ OIbITA U €r0 Pe3yibTaThl,
(bopMyIMpPOBaTH BHIBOIBI,

e TPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 NPSIMBIX H3MEPEHUM, OMpenensisi cpelHee
3HAUYEHHUE U3MEpAEMON BeIUYHHBI ((POKYCHOE pPACCTOSHHE COOMpAIOIIECH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEpEeHUs (M3MEPUTEILHOTO MPUOOopa);

e TMPOBOJUTH HUCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIOIH30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HaYaJIbHOM CKOPOCTH, MEpHUoja KoJIeOaHU MAaTEMaTUYECKOrO0 MAasTHUKA OT JJIMHBI



HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUs CBETA OT yTIja MaJEHUS U yIJia MPEIOMIICHUS OT
yria NajeHusl): IUIaHWPOBATh HCCIIEJIOBAHHME, CAMOCTOSTEIBHO COOMpPATh YCTAHOBKY,
(GuKCcHpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BUJE
Ta0JIMIL U TPAQUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM HUCCIEAOBAHMS;

e MPOBOJIUTH KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIMUYMH (CpeaHsisi CKOPOCTh U
YCKOpPEHHUE Teljla NMPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOAHOIO IMaJeHUS,
KECTKOCTh MPY>KUHBI, KOAIP(GUIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas padbora u
MOIIIHOCTh, YaCTOTa U MEPHO]I KOeOaHUH MaTEMaTUYECKOT0 U MPYKUHHOTO MAsITHUKOB,
OTNITUYECKAas cujia COOMpPAIOIIEH IMH3bI, PATUOAKTUBHBINA (POH): MJIAHUPOBATH U3MEPEHMUS,
coOupaTh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATH HW3MEPEHUs, CIEays
OPEUIOKEHHON HMHCTPYKIUM, BBIYUCIATh 3HAUYEHHWE BEJIMYMHBI U AHAJIU3UPOBATH
MIOJIYYEHHBIE PE3YIbTAaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHNU;

e coOnoJaTe ImpaBuia TEXHUKM O€30MaCHOCTH NpH pabore ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

e pasznMyYaTh OCHOBHBIE NMPU3HAKU H3YyUEHHBIX (DU3MUECKUX MOJENei: MaTepuaibHas
TOUYKa, Aa0COJIOTHO TBEPAOE TENO, TOUEHHBIH HCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHas MOJENb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTO $/1pa;

e XapaKTepU30BaTh NPUHLUIBI JCHCTBHUS HW3YYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUSA (B TOM YHUCJE: CIIUIOMETP, JATYUKHU IOJOKEHNUS,
paccTOsSIHUS U YCKOPEHHUs, paKeTa, 9X0JIO0T, OUKH, IEPUCKOM, (poToanmnapaT, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysd 3HAHUA O
CBOMCTBax (pM3MUECKUX ABJICHUIA U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

* HCIOJIb30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3yUYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB MpPU pEIHIeHUH Y4deOHO-
NPAaKTUYECKUX 3aJay, ONTUYECKHUE CXEMBbI Ul MOCTPOECHMSI U300paKEHUH B IJIOCKOM
3epKajie U coOMparolen JMH3E;

e NPHUBOJUTH NPUMEPHl (HAXOAWTh HHMOPMALKIO O MNpPUMEpPaAX) MPAKTUYECKOIrO
UCTOJb30BaHUS (PU3MUECKHX 3HAHWM B MOBCEAHEBHOW >KU3HU 11 OOecredeHHs
O6e3omacHOCTH TMpu OOpalieHuu ¢ TpudopaMu M TEXHUYECKHUMH YCTPOMCTBaMH,
COXPAHEHUS 3710POBbsI U COOJIIOJIEHUS] HOPM DKOJIOTHYECKOT0 OBEICHUS B OKPYKAIOLIeH
cpene;

e OCYNIECTBJIATh NOUCK HUHPopManuu (usnueckoro coaepkanus B HWHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs TOUCKOBBIM 3alpoC, HAXOAWUTh IYyTH OIpPEIeICHUS
JOCTOBEPHOCTH MOJTYYEeHHOM HWH(POpMAllMd Ha OCHOBE MMEIOIIMXCSA 3HAHUH U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

* HCIOJIb30BaTh MPHU BHINOJHEHNUN YUYE€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(Gu3nYecKoro coaepKaHus, CIpaBOYHbIE MaTepuabl, pecypchbl cetu IHTepHeT, BIaaeTh
npuéMaMy KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKW U3 OJHOU
3HAaKOBOM CUCTEMBI B JIpYTYIO;



e CoO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE UH(OpMaIun
U3 HECKOJbKMX MCTOYHUKOB (PU3MYECKOTO COACpk aHUs, MyOJUYHO TMPEACTaBISATh
pe3yabTaThl MPOEKTHON WIIM KCCIAEAOBATENIbCKON NEATENIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YyYECHHBIM NOHATHMHBIA anmapar H3y4aeMoro paszaeina (U3UKA U
COMPOBOXAATh BBICTYIUIEHUE Npe3eHTalueld ¢ y4E€TOM OCOOEHHOCTEM ayIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB D1eKTPOHHbIE
Ne HanmeHoBaHMe pa3/je/ioB U TeM Kontponsusie | TIpakTHueckue (un¢possbie)
n/n NMpPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcnl
Pasznen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY KAKOLIEr0 MUpa
bub6nuoreka [JOK
1.1 dusuka - Hayka 0 IIPUPOJE 2
y PHpOa https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 dusnyeckre BEINYNHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METO/ IIO3HAHUS 2 1 Bubmorexa ITOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBEJEeHUS 0 CTPOCHUM BellecTBA
bu6mmorexa [IOK
2.1 CTpoeHHe BelecTBa 1
TPOCHHE BELICECTB https://m.edsoo.ru/7f416194
59 JIBr>keHUE 1 B3aUMOJICHCTBHEC YaCTHI] ) | bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 ArperaTtHrle COCTOSIHHUS BEIIECTBa 2
P B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHHe U B3auMo/ieilicTBHE TeJl
bubmuoreka [JOK
3.1 MexaHn4ueckoe eHHe 3
XAHIHCCKOC JIBIDKCHH https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3.2 )41 4 1
HEPHHA, Macca, TIOTHOCTD https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmorexa [JOK
' TellaMH, )KUAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlaBnenue xuaKocTn https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 Atmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha OTPYKEHHOE g 3 bubnuoteka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pa3zgen 5. PaboTa 1 MOIIHOCTH. JHEPrUst
bubmmoreka [IOK
31 Pabora n mompuocts 3 ! https://m.edsoo.ru/7f416194
b K
5.2 [IpocTeie MexaHU3MBbI 5 1 nommorexa [0
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckas SHeprus 6 1 bubmorexa TIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KosmuecTBo yacos DIIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Koutposbnbie | TIpakTHueckue (undgposbie)
NPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TenJioBble siBJIeHUs!
N bu6nuoreka [IOK
1.1 CrtpoeHue u cBOWCTBa BelleCTBa 7 httos://m.edsoo.ru/7f418 1 ce
bubnuoreka [JOK
1.2 T 21 1 5
CTIIOBBIC MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJI€HHU S
DnexTpuuecKue 3apsaabl. 3apsHKEHHBIE Tela bubnuoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBHUEC https://m.edsoo.ru/7f4181ce
N N bub6nuoreka [IOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 21 2 7 httos://m.edsoo.ru/ 7418 ce
bubmuorexa [JOK
. M 1 1.
2.3 ATAHTHRIC ABITCHHA 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
4
2 DEKTPOMATHHTHAs HHLYKIHS 6 https://m.edsoo.ru/7f4181ce
Uroro no pazueny 40
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KoJsmn4yecTBo 4acoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. Mexanuuyeckue siBJeHUsI
L1 MexaHn4ecKoe ABMKCHHE 10 1 bubnuorexa [JOK
' ¥ CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aunmMonelictBue Ten 20 1 3 nommotexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
27 MexaHn4eCKHe BOJTHBI. g 1 3 bubnuotexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DieKTpoMarauTHOE M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEeKTPOMarHuTHOE TOJIE 1 6 ) bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS 6 2 bubmmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKHE 6 3 bubnuorexa [JOK
' nprOOpHI https://m.edsoo.ru/7f41a4a6
43 Pa3znoxxenune 6emoro ceeta 3 ) bu6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIICHUE CBETa 4 1 bubmmorexa [IOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
5.2 C 6 1
TPOCHHE aTOMHOTO S/1pa https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
. s 1
>3 /ICPHBIC peaKitH ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBTopuTEIbHO-000011IAK0IIMIA MOLYJT
[ToBTrOopenue u 06o0IIEHUE
6.1 coJiepKaHus Kypca 9 2 bubmorexa [IOK
) Acp yp https://m.edsoo.ru/7f41a4a6
¢u3ukm 3a 7-9 kiacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITIPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3yUYeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

®usuKa — HayKa O IPUPO/IE.
SIBnenns npupoael. dusnveckre
ABJICHUS

Mexann4deckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKue BeIUUNHbI U UX
U3MEpEHHE

Ypok-uccnenoanue "N3mepenue
TeMIepaTypbl IPH OMOIIN
XKHUJIKOCTHOTO TEPMOMETpa U
JaTYMKA TEMIEPATYpPbI"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Y4aroT MPUPOTY.
EcrecTBeHHOHAaYUYHBIN METOT
no3HaHus. Onucanue GU3NIecKux
SIBJIEHHH C IOMOIILIO MOACIICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: JaJTBbHOCTD MOJIETA
HIapuKa, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, YUeEM



https://m.edsoo.ru/ff09f72a

OoJibIiie BhICOTA MycKa"

Crpoenue BemectBa. ONBITHI,

bu6nuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOE
A He HCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KEeHUE YacTHll BEIIECTBA bubmorexa HOK
Hsett https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAO0IIOAEHUIO TEIJIOBOTO
paCIIMPEHHUS Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuorexa [JOK
aTOMHOMOIJIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHU BOJIBI
Mexanndeckoe OBHKEHUE.
12 PaBHoMepHOE ¥ HEpaBHOMEPHOE bubmorexa LHOK
p P p https://m.edsoo.ru/ff0a05¢c6
NBIDKEHUE
bubnuoreka [JOK
13 Ckopocth. EAMHUIEI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079c¢
14 PacueT myTH ¥ BpeMeHU IBUKCHUS bubmorexa HOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepust. 3aK0H MHEPIIUH.
15 B3aI/II)M0)J;eI?ICTBI/Ie TeJ'IpKaK MIpUYHHA bubnmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEJl
16 [TImoTHOCTH BemecTBa. PacueT macchl bubmuoreka [JOK

1 00BeMa Teja 1Mo €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGopaTtophnast pabota

17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJay
13 Pemenue 3agau no reme "[lnoTHOCTH bubmuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak XxapaKTepuCTHKa
19 B3auMoaencTBus Tei1. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtophnas pabora «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(tedhopmaniun) mpy>KUHBI OT
MPUIOKEHHON CHIIBI»
21 SIBnenune tarorenus. Cuiia TSHKECTH
CBsi3b MEX]1y CUJION TSKECTH U
. bubmuoreka [JOK
22 Maccol tena. Bec tena. Pemmenue
| " https://m.edsoo.ru/ff0al778
3a7a4 o reMme "Cuia TSKeCcTH
Cuna TsDKeCTH Ha IPYTHX IUIaHeTax.
23 dusnueckue xapakKTepUCTUKU Bubmaorexa IIOK
p P https://m.edsoo.ru/ff0al1502
[LUIAHET
bubmmoreka [JOK
24 H3mepenune cun. JluHaMOMET
P A p https://m.edsoo.ru/ff0al8cc
bu6nuoreka [JOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue AByX CHUJI, HalpaBJIE€HHbIX
26 110 OJTHOM MPSIMOi bubmorexa HOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOmas cui
7 Pemenue 3amay 1o teme

"PaBHonelicTBytOMmas cuin”



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpCHI/IC CKOJIBXKCHUA U TPCHUC

bu6mmoreka [IOK

28
nokosi. TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS
bu6nuoreka [JOK
29 CKOJIBKECHUS OT CUJIBI JABJICHUS U
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
MMOBEPXHOCTEI
30 Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOUIEN CUJIIBI
Pemenune 3aga4d no temam: «Bec
31 tenay, «I'papuyeckoe n3obpaxenue bubnuoreka [IOK
cuny, « CUIIBD, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHID»
KoHTponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBKCHUEY,
32 «Macca, mIoTHOCThY, «Bec Tenay,
«I"paduueckoe n300pakeHue Cu,
«Cumbn»
13 HaBnenue. CriocoObl yMEHBIICHUS U bu6mmorexa [IOK
YBEIUYEHUS aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTD
" bubnuorexa [JOK
34 JIaBJICHMS ra3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
[lepenaua naBneHus TBEPABIMU
bu6nuoreka [JOK
35 TeIaMU, )KUIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [lackams
16 JlaBneHue B )KUIKOCTH U rase, bubmuorexa [JOK

BBI3BAHHOE JACHCTBUEM CHIIBI

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

TSAXKECTHU

Pemienne 3amad mo Teme «I[aBJ'IeHI/Ie

bu6nmoreka [JOK

37
B )KUIKOCTH U rase. 3akoH [lackams https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 CooOmraromuecs CoCy/Ibl
Harom A https://m.edsoo.ru/ff0a2970
bu6nuoreka [JOK
39 I'mppa €CKHil mpecc
HAPABTHACCIHI TP https://m.edsoo.ru/ff0a3136
40 Manomertpel. IlopuineBoi
SKUAKOCTHBIN HAcOC
Atmocdepa 3emmn. [Ipuannb
CYIIECTBOBAHHUS BO3TyIITHOM
41 o}éonoqxn 3emiu 3aB};/ICI/IMOCTB bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro NaBICHHS OT BBICOTHI
HaJl YDPOBHEM MOPsI
4 Bec Boznyxa. AtmocdepHoe bubnuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmochepHOTrO bubnmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEPHOTO
44 ABJICHUSI OT BBICOTHI HA, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubmuorexa [JOK
JIABJICHUE HA PA3JIUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"ATmocdepHoe naBieHue"
JelicTBHE )KUIKOCTHU U Ta3a Ha
bubmuoreka [JOK
47 MIOTPY’KEHHOE B HUX TEJIO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

48

JlaGopaTtophnast pabota
«OnpeneneHre BbITATKUBAIOIICH
CHUJIbI, ICHCTBYIONIEH Ha TEJO,
MOTPYKEHHOE B KHUJIKOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
Tea B BOJAE OT 00béMa
MOTPY>KEHHOHU B JKUAKOCTh YaCTH
Tea

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOAKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pentenue 3amad mo reMam:
«lTnaBanue cynos.
BosnyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEH U Ta30B»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3654

53

Konrtponsnas padora o teme
«JlaBneHue TBEpABIX TEI, KUIKOCTEH
1 Ta3oB» / Beepoccwuiickas
nmpoBepoyHas pabora

54

Pabora ¢ TexcTamu no teme
«/JlaBiieHne TBEPIBIX TEJ, JKUIKOCTEH
1 Ta3oB» / Beepoccwuiickas
poBepoyHas pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

55

Mexanunueckasi pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

56 MoruHocTs. EquHHITBI MOIITHOCTH httos://m.edsoo.ru/f0a3£82
VYpok-uccnenoanue "Pacuér

57 MOIIHOCTH, pa3BUBAEMOM MIpHU 1
noabEMe 1o JiecTaure"

IIpoctele MexaHU3MBI. Phryar.

>8 PaBHOBecue cui Ha peiyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaGopartopHas paboTa bu6mumoreka [IOK

59 . 0.5
«HccnenoBanue ycioBul https://m.edsoo.ru/ff0a478e
paBHOBECHS pbIyara»

60 Pemenue 3anau 1o teme «Y clIoBus bubmuorexa [JOK
paBHOBECHS pbeIYara https://m.edsoo.ru/ff0a48a6
KoaddumuenT nonesHoro necTpust

61 MexaHusma. Jlaboparopnas pabota 0.5
«3mepenue KI1/| HakinoHHOM
IJIOCKOCTH

2 Pemrenue 3aga4u no teme "Padora, bu6mmoreka [IOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
MexaHuyeckas SHEprusi.

63 Kunernueckas 1 moreHInagbHas bubnnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPTUA

64 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmnorexa [JOK
SHEPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME

65 "IKCIEPUMEHTAIBHOE ONPEICTICHUE |

W3MCHEHHSI KHHESTHYSCKOH 1
MOTEHIIUAIBLHON SHEPTHUHU 1pu



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUMU TCJIa I1O H&KJ’IOHHOfI
miockocty"

KonrponsHas padora no reme

66 «PaboTa 1 MOIIHOCTb. DHEPTHUS» !
67 PaboTa ¢ TekcTamu 1o Teme 1 bu6mmorexa [IOK
"MexaHu4eckoe IBHxeHue" https://m.edsoo.ru/ff0adeec6
68 Pabota ¢ Tekctamu o reme "Pabora. |
MomHocTh. OHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaungecTBO 4acoB

DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Koutposnbubie | IpakTuueckue Aata uuppoBbIe
Bcero paGoThi paGoThI u3ydeHusi | oOpa3oBaTe/IbHbIE
pecypchbl
OcCHOBHBIE MOJIOKEHUS
| MOJIEKYJISIPHO-KUHETHUECKON | bubmmorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOr0 COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
XKHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUHU BEIIECTBA HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuu
5 Kpucramnmaeckune n amophHbIe | bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauvBaHME U KalUJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIIMPEHUE U CKATHE 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTyphbl
8 CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YacTHIL
9 Baytpennss sueprusi. CriocoObt 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

W3MEHEHUS BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/ff0a5c¢60

bubnunoreka [JOK

10 Bunpl Temionepenayun
A pel https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrnyeckoe

1 HCTIOJIb30BAHKE TEIIJIOBBIX CBOMCTB bubmuoreka [JOK
BEIIECTB ¥ MAaTEPHUAIIOB B LENAX https://m.edsoo.ru/ff0a65¢0
sHeprocoOepekeHus "

12 KonuuectBo Temnotel. Y nenpHas bubmuoreka [JOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OaaHca.

bu6mmorexa [IOK
13 TemmooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBecHE
Jlabopartopnas pabota

14 "UccnenoBaHue sSIBICHUS bu6mmoreka [IOK
TEIJI000MEHa MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BObI"

PacueT koaudecTBa TEIIOTHI,

15 HEOOXOAMMOTO /IJIsi HarpeBaHUs Tela
Y BBIJIETIIEMOTO UM NPU
OXJTXKICHUH
JlaGoparopHnas pabota

16 "On Fe)zxenI;HI/Ie pz{eanoﬁ buGnuorexa LIOK

P y " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIECTBA

17 DHeprus TomvMBa. Y ieiabHas bubnnorexa [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpCBaHUE

bu6mmorexa [IOK
18 KPUCTAJUIMYECKUX TEJ. Y JebHas

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

Jlaboparopnas pabota

19 "Onpenenenue yaeiIbHOU TEIUIOTEI bubmorexa LHOK
P y” https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJIa
20 [TapooOpazoBaHue U KOHACHCAIHS. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
napooOpa3oBaHUs U KOHICHCAITIH.
21 BaEHCHf/IOCTL TeMIIepaTyphl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
TaBIICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopHas
” pabota "Onpenenenue bubnuoreka [IOK
OTHOCUTEIHLHOU BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
” Pemenue 3aiayd Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIIUIIBI paOOTHI TETIIIOBBIX
24 nsurateneil. [Tapoas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KII TermoBoro nBuratess.
25 TenmosBrle ABUTATEIN U 3aIUTa bubmorexa HOK
. https://m.edsoo.ru/ff0a7c7¢
OKpY>Karollen cpebl
2% 3aKOH COXpaHEHHMs U TPEBPALCHUS
SHEPIruM B TEIUIOBBIX MpOIEccax
[ToaroroBka K KOHTPOJILHOU paboTe
7 o TeMe "TertoBeIe SIBICHUS. bu6mmoreka [{OK

N3MeHeHune arperaTHbIX COCTOSTHUI
BelrecTna"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTponbhas pabota no teme

bub6mmoreka [IOK
28 "TennoBsle SABICHMUS. ICI3MeHeHI/Ie ) hits://m.edsoo ru/ff0a86ac
arperaTHbIX COCTOSIHMI BEIIeCTBa
29 Pabora ¢ TekcTamu 1o Teme bu6nuoreka [JOK
"TernnoBsie siBICHUS" https://m.edsoo.ru/ff0acc5e
30 Onekrpusanus Ten. /[Ba pona
AIEKTPUUECKUX 3apS 0B
Ypoxk-uccienoBanue
31 "DnexTpuzanus Tea UHAYKIHEH 1
MpY CONTPUKOCHOBEHUM"
1 B3aumMopeiicTBre 3apssKeHHBIX TElL. bubnmoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUUECKOE MOJIE.
1 HanpsiykeHHOCTB 3JIEKTPUYECKOro bubnuoreka [IOK
nons. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJEH
Hocurenu snekrpuyeckux 3apsoB.
34 OnemeHTapHbli 3apsaa. CTpoeHue
aToma
35 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bu6mmorexa [IOK
COXpaHEHUs IEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
16 Pemrenue 3a1au Ha mpuMeHeHue bubmmoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3aPS/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0
37 cyuiectBoBaHus. McTounuku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
38 JlecTBUSI AIEKTPUUECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

39 AJIEKTPUYECKOTO MOJIs Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

40 DNEeKTPUYECKHUM TOK B METaJLJIaX, bubnmnoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

A1 DnekTpuyeckas Lenb U e€
COCTaBHBIE YaCTHU
Cuna Toka. JlaboparopHas pabora

42 "U3mepeHue 1 peryJimpoBaHuE CUIIbI 0.5 brbmmorexa [OK

| P perysmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUYECKOE HATIPSKEHHE.

43 Bonsr™metp. JIaboparopnas pabota 0.5 bubnuorexa [JOK
"U3MepeHue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HanpspKeHus"

ConpoTHBieHNE TPOBOJIHUKA.
44 VY enpHOE CONPOTUBIICHUE bubmmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHas pabota
"3aBUCUMOCTD IEKTPUIECKOTO
45 COIIPOTUBJICHUS IIPOBOJIHHUKA OT €r0 1 bubnnorexa LIOK
p p https://m.edsoo.ru/ff0aa738
JUTHHBI, TUTOIIAIN TIOTIEPEYHOTO
cedeHus u martepuana”
3aBUCHUMOCTb CUJIbI TOKA OT
46 HarpsokeHus. 3akoH Oma aJis bubmmorexa [TOK
P ' A https://m.edsoo.ru/ff0aad44a
y4acTKa Lernu
Jlaboparopnas pabota
" bubmuorexa [JOK
47 HccnenoBanue 3aBUCUMOCTH CHJTbI 1

TOKa, HIYIIETO Yepe3 pe3nucTop, OT

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCHGI[OBaTeJIbHOC U IMapaJijICJIbHOC

48
COEIMHEHHUSI IPOBOAHUKOB
Jlaboparopnas padota "IIpoBepka
49 [IpaBUJIa CIIOKEHUS HAIIPSIKEHUN bubnuoreka [IOK
IIPH [IOCJIE0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIByX PE3UCTOPOB"
Jlaboparopnast padota "IIpoBepka
50 IpaBuiIa Il CWIbI TOKA IIPU bubmuorexa [JOK
rapajIe]IbHOM CO€IUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npuMeHeHNE
51 3akoHa OMma 11 pa3InyHOro brbmmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOJHUKOB
PaboTa 1 MOUTHOCTB
52 AIIEKTPUYECKOTO TOKA. 3aKOH brbnmoreka LOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
53 "On IG)ILCJIEHI/IG pa6OTBI 1 MOIIIHOCTHU bubmmorexa [IOK
p p .\ https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNeKTpUYECKHE LIETIH U
54 NOTPEOUTEH IIEKTPUIECKOM bubnumoreka [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe
" bubmuorexa [JOK
55 10 TeMe "DIJIEKTPUYECKHUE 3apsiIbl.

BapH)KCHHBIe TCJIa U UX

https://m.edsoo.ru/ff0abd2¢c
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B3auMoacucTBUA. I1ocTOSIHHBIN
AIEKTPUYECKUNA TOK"

Konrponsnas padora no teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHBIC TeJla U UX

. . bubnuorexa [JOK
56 B3auMoiercTBus. [locTOSTHHBIM
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK" /
Bceepoccuiickas npoBepoyHas
pabora
Pabota ¢ TekcTaMu 1o TeMe
57 "[locTosiHHBIN A1eKTpUYecKuit Tok" / bubnnorexa [JOK
Bcepocculickas npoBepoyHas https://m.edsoo.ru/ff0acdc6
pabora
58 [TocTossHHBIE MAaTrHUTHI, UX
B3aMMO/ICHCTBHE
59 VYpok-uccnenosanue "N3yuenue 1 bubnunorexa [JOK
TMoJIeH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJie. MarHuTHOE 1moJie
bu6mmorexa [IOK
60 3eMJId U €ro 3HaUE€HHE UIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnsIT DpcTena. MarHuTHoe noje
bu6mmoreka [{OK
61 AJIEKTPUYECKOTr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKU C TOKOM
6 Pabota ¢ TekcTtamu 1o Teme
"MarauTHEIC SIBJICHUS"
[IpuMmeHeHne 3JeKTPOMarHuToB B
bu6mmorexa [IOK
63 TexHuke. JlJabopatopHas padora 0.5

"N3yueHue nericTBUSI MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a
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TIOJIsI Ha TIPOBOJIHHUK C TOKOM"

64

DJeKTPOABUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
AIIEKTPOJBUraTeIel B TEXHUUECKHX
YCTPOKCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas padota
"KoHcTpyupoBaHue u u3yuyeHue
paboThI AneKkTpoaBUraTesns”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

65

OnbiTel @apanes. 3aKoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

66

Onextporenepatop. CrocoObl

MOJTYYCHHUS DJICKTPHUYECKON IHEPTUH.

DJeKTpoCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

67

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIEKTpUYECKue u
MarHuTHBIE sIBJIEHUS"

68

KonTponbhas pabota no teme
"DneKkTpuuecKrue U MarHUTHbIE
sIBJICHUS"

bub6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue A ugp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsbl
1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Eus 10K
uoImoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKECHUS
3 PaBHOMEpHOE npsIMOJIMHEHOE 1 bubnuorexa [JOK
JIBUKCHUEC https://m.edsoo.ru/ff0ad19a
HepaBromepHoe
4 MPSIMOJIMHEMHOE IBUKECHHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh
[Ipsmonuneninoe BuGmorexa LIOK
> PABHOYCHOPEHHOC ABHAMEHHC. ! https://m.edsoo.ru/ff0ad8d4
Yckopenue T '
CkopocTh IPSIMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopocTu
JlaGopaTopHas pabota
"Onpenenenre yCKOpeHus Tena
bu6muoreka [IOK
7 IIpY PAaBHOYCKOPEHHOM 1 1 &

JIBIDKECHUU 110 HAKJIOHHOU
IIocKocTH"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CB00OOIHOE ITaJIEHNE TE.

8 OnbiThl [Manunes
PaBHOMEpHOE ABMXKEHUE 110
9 okpyxHocTu. [lepuon u yacrora bubnuorexa LIOK
obparenus. JIuneitHas u https://m.edsoo.ru/ff0ael 76
yTJIOBasi CKOPOCTH
10 LentpocTpemMuTenbHoOe
YCKOpEHHUE
1 I1epBbiit 3akoH HbroToHa. bubnuorexa [JOK
Bekrop cuibr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bubmuoreka [JOK
PaBHOelicTBYIOIIAdA cHrita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHNE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3axou F'yka }]?tlffsj?/l;lif:l(sifrou/llfmaeca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTI
JlaboparopHas pabota
17 <<OHpI;I[eJII:3HI/I€F))KS(?TKOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bu6mmoreka [JOK
18 Cuna Tpenms https://m.edSO(])_.Iru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna bubnuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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"Onpenenenne ko3P hunrenTa
TPEHHUSI CKOJIbKECHHS"

https://m.edsoo.ru/ff0af8be

Pemenue 3agay mo reme

bu6mmoreka [JOK

21 “3axonst Hpiorona. Cuna https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TsDKeCTH U 3aKOH

2 BCEMHUPHOI'O TATOTCHMUS. bu6nuorexa LIOK
YckopeHnue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepenius " JIBuxeHue

” TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeuyHas cucreMa).
lanaxtuku"
Pemenne 3agau o reme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOIO bubmorexa [OK

" https://m.edsoo.ru/ff0af5f8

TATOTEHUS

75 [TepBast kocMu4ecKasi CKOPOCTb. bub6morexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaabHON
TOUYKH. AOCOTIOTHO TBEPAOE

%6 teno. PaBHoBecue TBEpAOTO bu6mmoreka [JOK
TeJla C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHusi. MOMEHT CHIIBL.
LenTp TsxecTn
PaBHOBecHe MaTepuabHON
TOUKH. AOGCOIIOTHO TBEPAOE

27 Teso. PaBHoBecue TBEPAOro

TC]a C SaerHHéHHOI/IW OCBbIO
BpalicHu. MOMEHT CHUJIBL.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LenTp TsxecTn

Pemenune 3amad mo tTeme

bu6mmoreka [IOK

28 | "Mowen ciutsl. LeHTp https://m.edsoo.ru/ff0b02b4
TSKECTU
[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote no Teme "MexaHu4eckoe bu6nuorexa IIOK
IBIKeHUe. B3zaumoencTeue https://m.edsoo.ru/ff0b0408
Ten"

KoHnTponbHas pabora 1o Teme
30 "MexaHn4ecKoe IBIKEHUE. bubmmorexa LOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictue ten"
Nmnynec Tena. UMmyasc CUibl.

31 3aKOH COXpaHEHUs UMITyJIbCa. bubmmoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE

1 Pemenne 3anau mmo treme "3akoH bubmunoreka LIOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHuus

33 "PeakTuBHOE JBUKEHUE B
IpUpOJIE U TEXHUKE"

14 Mexanuueckas pabota u bubnuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bub6mmorexa [JOK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

16 «Onpenenenue padoThl CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
JBHKEHUH Teja 10



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TOPU30HTAIILHON TOBEPXHOCTU

CBs3b 3HEPrUM U pabOTHI.

37
IToreHumanpHas sHEpIrust
Kunernueckas sneprusi.
38 Teopema 0 KHHETHYECKOM bubmorexa TIOK
P https://m.edsoo.ru/ff0b0c32
SHEPTUH
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
JlaGopaTopHas pabora
40 «3 ECHI/II; 3aK5Ha COXpaHEHUs bubmorexa OK
y P https://m.edsoo.ru/ff0bl12fe
SHEPTUI
A1 KonebarenpHoe IBUKEHHUE B €TO bubnuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeoaHus.
42 BrinyxaeHHbIC KOICOaHUS bubmmorexa OK
YA ' https://m.edsoo.ru/ff0b20f0
Pesonanc
13 MaremaTudeckuit u
MPYKUHHBIA MasSTHUKA
Ypoxk-uccienoBasue
m «3aBUCUMOCTb HEpUOa bu6muoreka [IOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl TPy3a»
45 [IpeBparnieHue 3HEPruu Npu
MEXaHUYECKHUX KOJCOaHUIX
JlabopaTtopHnas pabota
46 «Onpenenenue 4acToThl U bubmuoreka [JOK

nepuojia KojaeoaHui
IPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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47

JlabGopaTtopHnas pabota
«ITpoBepka HE3aBUCUMOCTH
nepuoja kojebaHuit rpysa,
MOJIBELICHHOTO K HUTH, OT
MaccChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,Z[OJ'II)HBIC H IIOIICPCYHBIC
BOJIHBI

bubmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIus
"MexaHn4decKkune BOJIHEI B
TBEPAOM Tele. CelicMUYecKre
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpakKCHHE 3BYKa

51

Ypoxk-uccienoBanue
"HabumtoieHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUUECKUI PE30HAHC

53

VYpok-koHpepeHIus
"VnbpTpa3Byk U HUHQPA3BYK B
MPUPOAE U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme "3aKOHbI
coxpaHeHusa. MexaHn4eckue
KoJieOaHus U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonrtponbHas pabora o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHbBI COXPaHEHUS.
MexaHnueckue KOJIe0aHusa U
BOJIHBI"

DNEeKTPOMarHuTHOE ToJIe.

bu6mmoreka [JOK

56
DNeKTPOMarHUTHbIC BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX
BOJIH
Ypok-koupepennus "[kama
3J€KTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK
58 Hcnonb3oBanue
https://m.edsoo.ru/ff0b2fe6
3J€KTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"
VYpoxk-uccienopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX bubnuorexa [JOK
BOJIH C IIOMOIIBI0 MOOMJIBHOTO https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YaCTOTEI U JUIUHEI
3J€KTPOMArHUTHON BOJIHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKODOCTL CBETa bubnmoreka [JOK

Bera. Ck Th CBETA.
p N https://m.edsoo.ru/ff0b31d0
BousiHOBBIE CBOMCTBA CBETA
Hcrounuku cBera.

6 [IpsimonuneitHOe bu6nuorexa LIOK
pacIpoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)KE€HUs CBETA. bu6muoreka [IOK

3epkana. Pemienue 3a1au Ha

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
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MIPUMEHEHUE 3aKOHA OTPAXKEHUS
CBETa

[Ipenomnenne cBeta. 3akoH

bubnuorexa [JOK

64 IIPEIOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHHE

65 ceera. Mcrons3oBaHue MojaHoOro bu6muoreka [JOK
BHYTPEHHETO OTPAXKEHU B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH

66 yTIJla IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yrIJia MaJieHus Ha
rpasuue "Bo3yXx-cTekno""
Ypok-koHpepeHus
"Hcnonp30BaHNE MOJTHOTO

67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"

68 JIunzel. OnTHyeckas cuia bu6mmoreka [IOK
JINH3BI https://m.edsoo.ru/ff0b3{2¢c

69 [TocTpoenue n3obpaxeHuii B Bubmuoreka [JOK
JINH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa

70 "Onpenenenne HOKyCHOTO bu6mmoreka [JOK
pacCTOSIHUS U ONITUYECKOM CUJIIbI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3b"

71 Ypok-koH(bepeHIHs bu6muoreka [IOK

"OnruyecKue JINH30BbIE

https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4206
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nipuOopsr"

I'ma3 xak onTH4yeckas cucTema.

bu6mmoreka [IOK

72
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JledekTs
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6enoro cBera B
74 cnektp. OnbiTel HeroTOHA. bubmmoreka [JOK
Cl10’)keHHe CIEKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcust cBera
JlaboparopHuas pabota "OnbITEI
0 pa3JI0kKEHUI0 OEJI0ro CBeTa B
75 CIIEKTpP Y BOCIIPUATHIO LIBETA bubmmorexa [JOK
p P " https://m.edsoo.ru/ff0c0e2a
MpeIMETOB MPHU UX HAOJIIOIEHUU
yepe3 1BETOBbIE (QUIBTPHI"
VYpok-nipaktukyM "BoaHoBbIe
76 CBOICTBa cBeTa: AKCIEpPCHs,
unTepdepenus u nuppakuus”
77 Omnsitel Pesepdopaa u bu6muoteka [JOK
IUTaHETapHas MOJEJIb aToMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBeta aromMmoM. KBaHTBI bubmmorexa [IOK
N ' ' https://m.edsoo.ru/ff0c144c
JInnenyaTele CIIEKTPHI
20 Ypok-mipaktukym "Habmonenue bu6muoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bu6 OK
81 PagnoakTUBHOCTE U €€ BUIIBI nomorexa Il

https://m.edsoo.ru/ff0c1672
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CtpoeHue aTOMHOTO sijipa.

bu6mmorexa [JOK

82
Hyxknonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PangnoaktuBHbIE TPEBpALLCHHUS. bu6mmoreka [IOK
N3oTonbl https://m.edsoo.ru/ff0clal4
Pewenue 3amau o reme: Bu6 OK
noIMoTeKa
84 "PagnoaKkTHBHBIE &
" https://m.edsoo.ru/ff0c1b4a
MpeBpalieHus
85 [Tepuon nonypacnana
VYpoxk-koHpepeHuus
bu6mmoreka [JOK
86 "PaguoaKkTUBHbBIE U3ITYYEHUS B ' H
Vs — https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bu6nuoreka [JOK
87 COXpaHEHUs 3apsI0BOTO U i
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YUCE
28 OHeprus CBA3U aTOMHBIX SED. bu6mmoreka [JOK
CBs3b MaCChI U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
" nepusle peakuun”
Peakuuu cunTesa u neneHus Eu6 10K
nonMoTeka
90 snep. cTtounuky sHEpruun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
VYpok-kouhepennus "SAnepHas
91 3HepreTuka. JlercTBus
PaAMOAKTUBHBIX U3TyYEHUN Ha
YKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBLHOU Bu6 110K
noIMoTeKa
92 pabore 1o Teme

"DJIeKTPOMarHuTHOE MOJIeE.

https://m.edsoo.ru/ff0c223e
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DNEeKTPOMarHUTHBIC BOJTHBI.
KBanroBnie sBieHus"

KonrponbHas pabora o Teme
"DJIeKTPOMarHUTHOE TOJIE.

93
DIEeKTPOMarHUTHBIC BOJTHBI.
KBaurtossie sBieHus"
IToBTOpenue, o6o0IICHNE.
94 JlaboparopHsie paOOTEHI 11O bubmmorexa TIOK
p" P P . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumonenicTBue el
[ToBTOpEeHME, 0000IIEHNE.

95 Pewrenne pacyeTHbIX U bu6nuorexa LIOK
Ka4eCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie mpoiecch”

[ToBTOpEeHME, 000OIIEHNE.

96 Pemienue pacueTHbIX U bu6nuoreka [IOK
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[ToBTOpeHue, 0600IIEHNE.

97 Pewenne pacueTHsIxX U bubnuorexa [JOK
KaueCTBEHHBIX 3a7a4 10 TeEME https://m.edso0.1u/ff0c2b30
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[ToBTOpeHue, 0600MIIEHNE.
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MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a
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100 Pabora ¢ Tekcrtamu o TeMme
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[IEPEYEHbB ITPOBEPSIEMBIX TPEBOBAHUI K METATIPEJIMETHBIM PE3YJIbTATAM

OCBOEHMSI OCHOBHOM OBPA30BATEJILHOM ITPOTPAMMBbI

OCHOBHOI'O OBIIIET'O ObPA30OBAHUA

Kon
IPOBEPSEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

1

Ho3nasamenvnuvie YY/[

1.1

Bazosvie no2uveckue oeticmeus

1.1.1

BrIsSBISTE M XapaKTepru30BaTh CYIECTBEHHBIC IPU3HAKU OOHEKTOB (SIBICHUIN)

1.1.2

VYcranaBauBaTh CymGCTBGHHLIfI IMpHU3HAK Knaccn(’pnxaunn, OCHOBAaHUA  IJId
O606H.I€HI/I$I M CpaBHCHUA, KPUTCPHUH IIPOBOAUMOI'O aHAJIN3a

C yderoMm MpeasioKeHHOH 3a/1aud BBISIBISATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHUS B
paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSIX;

npeaarath KpUTEPUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
BBISIBIATH  JepuUuuT HHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX [UIsl peIlleHUs
MIOCTaBJIICHHOU 3aa4u

1.1.4

BrisaBiagaTh MPUIUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUCHHUUN SIBIICHHUH 1 mponeccoB

1.1.5

Jlenatb BBIBOJIBI C MCIIOJIB30BAHUEM JAETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3aKTFOUCHUN TI0 aHAJIOTHH, (DOPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3IX

CamocTosiTeIbHO BBIOMpPATh CHOCOO perieHus y4eOHOW 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pELICHHs, BHIOMpaTh Hambosiee MOIXOAAIINN C Y4eTOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUERB)

1.2

baszosvie uccneoosamenvckue oeticmeus

1.2.1

[IpoBOANTE 1O CaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIN
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIISIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH 00BbEKTa
W3YYCHHS, TPHUYUHHO-CICICTBEHHBIX CBSI3¢H W 3aBUCUMOCTEH OOBEKTOB MEKIY
co0ou

1.2.2

OneHrBaTh Ha IPUMEHUMOCTD M JOCTOBEPHOCTH MH(OPMAIIHIO, TIOTYYEHHYIO B X0/1€
HCCIIeIOBaHMs (IKCIIEPUMEHTA)

1.2.3

CamocrosTenbHO  (GopMyaHpoBaTh 00OOLIEHHS W BBIBOJBl IO pe3yJibTaTaM
IIPOBEJICHHOTO HAOJIOJEHUS, OIbITA, HCCIEIOBaHMs, BIAJAE€Th HHCTPYMEHTAMU
OLIEHKH JIOCTOBEPHOCTH MOIY4YE€HHBIX BBIBOJIOB U 0000IIEHUI

1.2.4

[IporHo3upoBaTh BO3MOKHOE JajbHEHIIEE pPa3BUTHE IPOLIECCOB, COOBITUN U MX
MIOCJIE/ICTBUS B @HAJIOTUYHBIX MJIM CXOAHBIX CUTYallUsX, BBIIBUTATh PEAIIOI0KEHHS
00 MX pa3BUTUH B HOBBIX YCIIOBHSIX M KOHTEKCTaxX

1.2.5

Hcnonb30BaTh BONPOCH KaK MUCCIEA0BATENbCKUII HHCTPYMEHT IIO3HAHMS,
¢dbopMyaHpoBaTh  BOMPOCH, (UKCHUPYIOUIME pa3pblB  MEXAYy pealbHbIM U
JKeJlaTeIbHbIM COCTOSIHUEM CUTyallMH, OOBEKTa, CaMOCTOSITEIbHO YCTaHABIIMBATH
HCKOMOE U JAHHOE;

(dbopMupoBaTh THNOTE3y 00 HMCTUHHOCTU COOCTBEHHBIX CYXACHUH U CYXIACHUU
IPYTHUX, apTYMEHTHUPOBATh CBOO MO3UIINI0, MHEHUE

1.3

Paboma c ungopmayuet

1.3.1

[IpuMeHsTh pa3nuyHble METOJbl, HHCTPYMEHTHI U 3alpoChl MPHU MOUCKE U 0TOOpe
nH(OPMALIUY WIH IaHHBIX U3 HCTOYHUKOB C YYETOM MPEATIOKEHHON yueOHO 3a1a4uu




" 3aJaHHBIX KPUTCPUCB

1.3.2

Br10uparh, aHaIM3upOBaTh, CACTEMATH3UPOBATh K MHTEPIPETUPOBATH WH(OPMAIIHIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHHUS;

HAXOJUTb CXOJIHbIE ApPIYMEHTHI (IIOITBEP>KJAIOLINE U OTPOBEPTratOIIfe OAHY U TY
e UJC0, BEPCUIO) B Pa3IMUHbIX HH(OPMAILIMOHHBIX HCTOYHUKAX

1.33

CaMoCTOATEIHHO BBHIOMPATh ONTUMATIBHYIO (GOpMY MpeCTaBleHUss WH()OPMALIUU U
WLTIOCTPUPOBATh pelIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOU
rpadukol U UX KOMOMHAIIUSMH

1.3.4

OHGHI/IBaTI) HaaACKHOCTDb I/IH(l)OpMaIII/II/I 1o KPUTCPUAM, MPEaAIOKCHHBIM
neaarorn4CCKumM pa60THI/IKOM NN C(l)OpMyJII/IpOBaHHBIM CaMOCTOATCIIbHO

1.3.5

D¢ dhexkTuBHO 3aIOMHHATH U CUCTEMATH3UPOBATh HHPOPMAIIUIO

Kommynuxamuenwvie YY/[

2.1

Obwenue

2.1.1

BoipakaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U IUCbMEHHBIX TEKCTaX

2.1.2

B xone nuanora u (Wam) AUCKYCCUU 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYX IaeMOu
TCMbl M BbICKA3bIBATL HJCHU, HALCJICHHLIC HA PCHICHUC 3ada4yu W HNOAACPIKAHUC
01aro)KeaaTeNIbHOCTH OOILIEHNS;

CONOCTABJIAITb CBOU CYXIACHUA C CYXICHUAMU OPYIUX YYACTHUKOB JUaliora,
OOHapy>KUBATh Pa3IMYNE U CXOJCTBO MO3HIIUI

[IyOnu4HO TpPEnCTaBIsATh pPe3yibTaThl BBIMOJTHEHHOTO OMbITa (9KCIEPUMEHTA,
HCCTIeIOBaHUs, TIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHHUS C YUETOM 3a/1ay MPE3eHTAlUU U
O0COOEHHOCTEH ayJAUTOPUU M B COOTBETCTBHM C HHM COCTaBJISTh YCTHBIE U
MHCbMEHHBIE TEKCTHI C UCMOJIB30BAHUEM MJUIFOCTPATUBHBIX MaT€pUaOB

Bocnpunnmats u GopMyIupoBaTh CyKIEHH, BBIPaXKaTh 3MOIIMUA B COOTBETCTBHH C
HEJSIMH U YCIIOBUSIMH OOICHHS;

pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, 3HATh M PACIO3HABATH MPEINOCHUIKH KOH(MIUKTHBIX CUTYallMi U CMAT4aTh
KOH(JIMKTBI, BECTH NIEPETOBOPHI;

MOHUMAaTh HAMEPEHHS JPYTHX, IPOSBIATH YBAKUTEILHOE OTHOIIECHHE K COOCCETHUKY
U B KOPPEKTHOM (hopme PopMyIHpOBaTH CBOM BO3PAKEHUS

2.2

CoemecmHuas 0eameibHOCmb

2.2.1

[ToHMMAaTh ¥ UCIIONIB30BATh MPEUMYILECTBA KOMAaHAHON U MHIUBUYalbHON pabOThI
MIPU PEUICHUN KOHKPETHOH MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD TPHUMEHEHHS
IpynIoBsIX (HopM B3auMOJCHCTBUS NPU PEIIEHUH ITOCTABICHHOM 3a/1auu;
MIPUHUMATD L[€1b COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEHCTBUS 11O €€
JOCTIDKEHHUIO: PACHPENeNATh POJM, [JOrOBapHBAThCsA, OOCYXKAAaTh IpoLecC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTb 0000111aTh MHEHHUSI HECKOJIBKHMX YEJIOBEK, IPOSBIISITh TOTOBHOCTh PYKOBOJIUTD,
BBIIIOJIHAThH OPYYEHUS, TIOAUNHATHCS;

IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, ONPEEIIATh CBOIO POJIb (C YUETOM
MIPEANOYTEHUH 1 BO3MOYKHOCTEN BCEX YUACTHUKOB B3aUMOJICHCTBUS ), pacpeessiTh
3aJjaud MEXIy 4YJeHaMU KOMaHbl, y4acTBOBAaThb B TPYIIOBBIX (hopMax pabOThI
(o6cyxnenns, 0OMEH MHEHHH, ""MO3TOBBIE IITYPMBI" U HHBIC);

BBINOJIHATH CBOIO YaCTh pabOThl, JOCTUTAaTh KAU€CTBEHHOIO pe3yJIbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPOBATh CBOU JAECUCTBUS C APYTHMHU WIEHAMU KOMAaH/Ibl;




OLICHMBAaTh Ka4yeCTBO CBOET0 BKJIaJa B OOMHUNA NPOAYKT TIO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJTMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPAaBHUBATH
pe3yabTaThl ¢ UCXOJHOM 3aauel M BKJIAJ KaK/I0ro 4WieHa KOMaHJbl B JOCTH)KEHHE
pe3yabTaTOB, pa3AeiaATh c(epy OTBETCTBEHHOCTH M TMPOSBIATH TOTOBHOCTH K
MPEIOCTABICHUIO OTYETA [TEpel IPYIIION

3 Pezynamuenvie YY/[
3.1 Camoopeanusayus
3.1.1 BoLsBaTe mpo0ieMbl U1 peleHHs B )KU3HEHHBIX U yUYEOHBIX CUTYyallUsX;
CaMOCTOSITENIbHO COCTAaBJISITh aJITOPUTM PEIlIeHUs 3aauu (WK €ro 4acTh), BBIOUpaTh
crnoco0 pemieHus yueOHOH 3aJauu ¢ y4eTOM UMEIOIIUXCSI PeCypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraéMble BaApUaHThl peIIeHUN
3.1.2 OpHeHTHPOBATHCA B PA3TUYHBIX MMOAXO0JaX MPUHATHUS pelleHul (MHIUBUIYaJIbHOE,
MIPUHSATHE PEIIECHHS B TPYIIE, IPHHATHE PEIICHUH rPyMIoii);
COCTaBIIATH IJIaH ACUCTBUI (IJIaH peaau3allii HaMEYEHHOTO alTOpPUTMa PEIIeHHUS ),
KOPPEKTHPOBATH MPEUIOKEHHBINA aITOPUTM C YUIE€TOM IOJTyYeHHsI HOBBIX 3HAHUH 00
H3y4aeMoM OOBEKTE;
JieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE
3.2 Camoxonmpons
3.2.1 Brnaners cnoco6amMu caMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIeKCHn
322 BHOCUTh KOppEeKTHBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WM3MEHHUBIIUXCS CUTYallMi{, yCTAaHOBJICHHBIX OMNOO0K, BOSHUKIIUX TPYIHOCTEH
323 JlaBaTh aIeKBaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUIaH €€ U3MEHEHN,
YUHUTHIBATh KOHTEKCT M IMPEABHUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IPH
pemieHMH ~ y4yeOHOM  3ajgaum, aJanTUpOBaTh  pELICHHE K  MEHSIOLIUMCS
00CTOSITCILCTBAM;
OOBSICHATh TNPHUYUHBI JIOCTH)KEHUS (HEIOCTHKEHHUS) Pe3yJbTaTOB JESITEIbHOCTH,
JaBaTh OIICHKY NPHUOOPETEHHOMY ONBITY, YMETh HaXOJWTh TIO3UTHBHOE B
MIPOU3OLIEIICH CUTYAINH;
OLIEHHMBATh COOTBETCTBHUE Pe3yibTaTa eI U YCIOBUIM
33 IOMOYUOHAIbHBLUL UHMENIeKM
3.3.1 PaznuuaTh, Ha3bIBaTh ¥ YHOPABISATH COOCTBEHHBIMU AMOLMSAMH U SMOIMSAMHU APYTHX;
BBISIBJISITH M @HAIM3UPOBATH IPUYUHBI IMOLIUK;
CTaBUTH €0 Ha MECTO APYTOTO YEIIOBEKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTOro;
PEryIMpoBaTh Croco0 BBIPAKEHUS SMOLIMIA
34 Ipunsmue cebs u Opyeux
34.1 OcCo3HaHHO OTHOCUTHCS K APYTOMY YEJIOBEKY, €0 MHEHMIO; IIPU3HABATh CBOE IIPABO

Ha omMOKY U TaKkoe e NpaBo JAPYroro; MpUHUMATh ce0s 1 APYTHX, HE OCYKIas;
OTKPBITOCTb CE0€ U APYTUM;
OCO3HaBaTh HEBO3MOYKHOCTh KOHTPOJIUPOBATH BCE BOKPYT




HHPOBEPAEMBIE ITPEJIMETHBIE PE3VJIbTATbI OCBOEHWA OCHOBHOU
OBPA30OBATEJIbBHOU ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA (7 KIIACC)

Kon [IpoBepsieMble peMETHBIEC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSAEMOTO IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30oBaHMsI
pe3yibTaTra
1.1 HCTI0JIb30BaTh U3YUEHHbIC MOHSITHS
1.2 pa3yInyaTh SBJICHHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBJICHUE
1.3 pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MUECKHX SIBJICHHN B OKpY’KarolleM

MHUpE, B TOM 4ucjie (U3HUECKUE SBICHUS B TMPHUPOJIE, TPH TOM TEPEBOIUTH
MPaKTUYECKYI0 3a7ady B Yy4ueOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3UYECKUX SIBICHUN

1.4 OMKCHIBATh M3YUYCHHBbIE CBOWCTBA Tel U (UINYECKUE SIBICHHUS, HCIIONb3YS
¢usnyeckue BEIMYMHBI, NMPU OMHMCAHWU MPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICTT HCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYCHHS] U EIUHUIBI (UINYECKUX
BEJIMUMH, HAXOUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEUUYHHY C
JPYTUMH BEJIMYMHAMHU, CTPOUTH IPapUKH U3YUEHHBIX 3aBUCUMOCTEN (HHU3HUECKUX
BEJIMYUH

1.5 XapaKTCpU30BaATh CBOMCTBaA TCII, (bI/ISI/I‘ICCKI/Ie SABJICHUS W IIPOLECCCHI, UCIIOJIb3YyA
HU3Y4YCHHBIC 3aKOHBI, IIPU 3TOM JAaBaTb CJIOBCCHYIO q)OpMy.]'H/IpOBKy 3aKOHa H
3allUCBIBATH €TO MATCMATHYCCKOC BBIPAKCHHUC

1.6 OOBSICHATh (PU3UUECKUE SBJICHHS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 | - 2 JTOrHYecKHX IaroB
c onopoii Ha 1 - 2 U3yyeHHBIX CBOICTBA (PU3MUECKUX SIBIICHUH, PU3NMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7 pemiaTh pacyeTHble 3ajaud B 1 - 2 AeWCTBUS, UCHOJIB3YsS 3aKOHBI M (HOPMYIIBL,
CBsI3bIBalOIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHSA 3aJauu
3aMUCBIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3MUECKUE BEITUUYUHBI B (DOPMYJIBI
U TPOBOJIUTH pPACUYEThl, HAXOJUTH CIPAaBOYHBIC JaHHbIE, HEOOXOIAMMBIEC IS
pelIeHHs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh NOJTYYSHHON (PU3HMUECKOM BETMUMHBI

1.8 pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIUTh MPH TOMOLIM (PU3HUECKUX
METOJIOB, B ONMCAHUM MCCIIECJOBAHUS BBIJIEISATH IPOBEPSIEMOE IPEATIONIOKEHHUE
(runoresy), pa3nuuyaTh U MHTEPIPETUPOBATH MOIYUYEHHBIN PE3YyJIbTAT, HAXOAUTh
OLIMOKH B XO/I€ OTBITA, JIEIATh BBIBOJIBI 110 €TI0 PE3yJIbTaTaM

1.9 NPOBOJIUTH OIBITHI TO HAOMIONEHHUIO (U3WYECKUX SBICHUNA WU (DU3MUECKHX
CBOMCTB Tei: (HOpPMYJIHMPOBATH MPOBEPSEMBbIC MPEIANOJNIOKEHUS, COOUPAThH
YCTAaHOBKY U3 NPEUIOKEHHOIO0 OOOpyAOBaHUs, 3alUCBhIBATH XOJ| OMNBITa U
(hOpMYIIMPOBATH BEIBOJBI

1.10 BBITIOJIHATH TIPSIMBIE U3MEPEHUS] C HCIIOIB30BAaHMEM AHAIOTOBBIX W IU(POBBIX
npuOOpOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C yUETOM 3a/laHHOM aOCOJIOTHOM
MOTPEIIHOCTH U3MEPEHU M

1.11 MPOBOAMUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKOM BETMUUHBI OT APYTOi
C UCIIOJIb30BAHUEM ITPAMBIX I/ISMepeHI/Iﬁ, Y4acTBOBATh B IINIAHUPOBAHUU yqe6Hor0
UCCJIEIOBaHMsI, COOMpaTh YCTAHOBKY M BBIMOJHATH HW3MEPEHUs, CIEIys
MPEIOKECHHOMY TUIaHy, (UKCHUPOBATh PE3yJbTAaThl MOJYYCHHOW 3aBHCHUMOCTH
(1)I/I3I/I‘-IeCKI/IX BCJIMYHH B BUJC ITPEATTOKCHHBIX Ta6J'II/IH u Fpa(i)I/IKOB, J€JIaTh BBIBObI
0 pe3yJIbTaTaM MCCIICIOBAHMS

1.12 MIPOBOAUTH KOCBEHHBIC M3MEPEHUS (DM3NUCCKUX BEIIMYHH, CIACAYS MPEII0KEHHOMN




UHCTPYKLUMU: TIPU BBINOJIHEHUH HM3MEPEHHH CcoOUpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY U BBIYUCJISATH 3HAYEHUE HCKOMOU BEJIMYUHBI

1.13

coOrofaTh MpaBWJIa TEXHUKH OC30MACHOCTH MpH padoTe ¢ J1abopaTOPHBIM
000pya0BaHHEM

1.14

yKa3plBaTh MNPUHLUMBI JCHCTBUS NPHUOOPOB M TEXHUYECKHX YCTPOIMCTB,
XapakTepu3oBaTh MPUHLMUIBI JACHCTBUS H3YUYCHHBIX HNPUOOPOB M TEXHUUECKUX
YCTPONCTB C MOMOILBIO UX OMMCAHUS, UCTIOJIBb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUH ¥ He0OXO0AMMble (hU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NOPUBOJIUTH TNPHUMEPHl (HAXOAUTh HH(POPMALHUIO O MPUMEpPax) MPaKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUHM B MOBCEIHEBHOW JKU3HU JUIs 0OecreueHus
0€30MacHOCTH MpH OOpaleHHH ¢ MpUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMs 370POBbS U COOJIOAEHUS HOPM D3KOJOIMYECKOrO TIOBEACHUS B
OKpY2Karomiel cpee

1.16

OCYIIECTBIISATH OTOOP UCTOYHHUKOB MH(GOPMAIUH B ceTH IHTEPHET B COOTBETCTBHUH
C 33JIaHHBIM TMOMCKOBBIM 3aIlPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U IYTEM
CpPaBHEHHS PA3IMYHBIX UCTOYHUKOB BBLICTSATH MH(DOPMAIINIO, KOTOPAS SBISCTCS
IIPOTHBOPSYMBOM MIJIM MOYKET OBITh HEJIOCTOBEPHOM

1.17

WCIIOJI30BaTh TMPU  BBIMOJHEHUM YYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3NIECKOTO COJCPIKAHUS, CIIPABOYHBIE MATEPHAJIbI, PECYPCHl CETH
Wurtepuer, BnageTs npueMaMu KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uHMOpPMAIIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIECHHS HA OCHOBE 2
- 3 UCTOYHUKOB HH(pOpPMALIMK PUZNYECKOTO COJEPKAHUS, B TOM YUCIe MyOIHMYHO
Jienath KpaTKUe COOOIIEHHS O pe3yjbTarax MpPOEKTOB WM  Y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TI'PAMOTHO HMCIOJIb30BATh W3YYEHHBIM MOHATHITHBIN
annapar Kypca (GU3MKH, CONPOBOXK/IaTh BBICTYIUIEHUE IPEe3eHTalnen

1.19

IpU  BBIIOJIHEHUM Yy4YEOHBIX TPOEKTOB U  HUCCIEIOBAaHUM  pacmpenessTh
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 3a
BBIMIOJTHEHUEM IUIaHA JEMCTBMI, a/JIeKBATHO OLIEHHWBAaTh COOCTBEHHBIH BKJIAJ B
JIEATEIbHOCTh TPYIIIbI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHUCTBHE,
YUUTHIBASI MHEHUE OKPYKAIOIINUX

ITPOBEPAEMbBIE SJIEMEHTHBI COAEP)KAHUA (7 KIIACC)

Kon

pazjzena

Kon

QJICMCHTA

HpOBepHCMHe QJICMCHTBI COACPIKAHUA

1

OU3NKA U EE POJIb B ITOSHAHUHM OKPYXXAIOIIEI'O MUPA

1.1 ®uszuka - Hayka O mnpupoze. SBimeHus npuponabl. PU3NYECKUE SBICHUSA:
MEXaHHYECKUe, TeIJIOBbIE, JIEKTPUUECKIE, MArHUTHbIE, CBETOBBIE, 3BYKOBbIE

1.2 Odusnueckre BenuuuHbl. M3mepenwe ¢usmdyeckux BenuuuH. Dusnyeckue
npubopsl. [TorpemHocTs U3MepeHuid. MexayHapo/iHasi CUCTEMA €AMHUI

1.3 EcrecTBeHHO-Hay4HBI METOJ MO3HAHMs: HaOIIO/EHUE, TTOCTAHOBKA HAay4HOTO
BOIIPOCA, BBIIBMKEHUE THUIIOTE3, OJKCIEPUMEHT 110 TIPOBEPKE THIIOTES,
00bsICHEHHE HA0JII0JAEMOTO SIBJICHHSI

1.4 Onucanue Gpu3nyecKuX SIBICHUHN C OMOILBIO MOJIesIeH

1.5 [TpakTuyeckue paboOTHI:

N3mepenue paccTosHUMN.
W3mepenue oobema KUAKOCTH U TBEPOro Tefa.
Onpenenenre pa3smMepoB MaJIbIX TEIL.




W3mepenue TemnepaTypbl IpU MOMOIIU KUAKOCTHOTO TEPMOMETpPA U JIaTUHKA
TEMIIEPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHM O CTPOEHNHN BELLIECTBA

2.1 CTpoeHue BelecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JlBum>keHue yacTul BemiecTBa. CBsA3b CKOPOCTH JIBMJKEHUS YacTHIl C
temnepaTypoii. bpoyHoBckoe aBrkenue, quddy3us

23 B3anMoielicTBHE YacTHUI] BEIIECTBA: MPUTSHKCHUE M OTTAIKHBAHNUE

24 ArperaTHble COCTOSHUSI BELIECTBA: CTPOEHHME Tra3oB, KMJIKOCTEH U TBEPJBIX
(kpucTauInyecKkux) Teia. B3anMocBs3b MEXIy CBOWCTBAMHU BEILIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSIX U MX aTOMHO-MOJICKYJISIPHBIM CTPOSHUEM

2.5 OcoOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6 [IpakTuueckue padboThI:

OreHnka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCToNIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOJIOCHHUIO TEIJIOBOTO PACIIUPEHHS Ta30B.
OnbITHI 110 OOHAPYKEHUIO JICHCTBUS CHUJI MOJICKYJISIPHOTO MPUTSKCHHUS

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1 MexaHnueckoe JABrkeHre. PaBHOMepHOE U HEpaBHOMEPHOE JIBUKECHUE

32 Ckopoctb. CpenHsisi CKOpOCTb IIPM HEPAaBHOMEPHOM JIBM)KEHHMHU. Pacuer mytu u
BPEMEHM JIBUKEHUS

3.3 SBnenne wuHepuuM. 3aKOH HWHEpUMU. B3aumoneicTBue Ten Kak IpUYMHA
M3MEHEHUsl CKOPOCTH JIBUYKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella

3.4 ITnotHocTh BemiecTBa. CBsI3b INIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IMHULIE
00beMa BellecTBa

3.5 Cwra KaK XapaKTepHUCTHKA B3aUMOJICHCTBHUSI TEI

3.6 Cuna ynpyroctu # 3akoH ['yka. M3MepeHue cuiibl ¢ TOMOUIbIO JMHAMOMETPA

3.7 SIBnenue TAroTeHus U cuia TskecTH. Cuiia TSKECTH Ha JIpYrux IulaHerax. Bec
tena. HesecomocTh

3.8 Cuna tpenus. TpeHHE CKOJIBKEHUS M TpPEHHME NOKOs. TpeHue B mpuUpoie H
TEXHHUKE

3.9 CrnoxeHue cujl, HapaBJIeHHBIX 110 OJHOM npsiMoil. PaBHoeHCTBYONIAs CUJI

3.10 [TpakTuyeckue paboThI
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHs (IIapUKa B KHMJIKOCTH,
MOJIEJIN 3JIEKTPUYECKOT0 aBTOMOOWIIS U TaK Jiajee).
OmnpeneneHue cpeaHeld CKOPOCTHM CKOJBXEHUS Opycka WIM UIapuKa 10
HAKJIOHHOM INIOCKOCTH.
Onpenenenne IIOTHOCTU TBEPIOTO TENA.
OnbIT, JEMOHCTPUPYIOLIME 3aBHCHUMOCTh  pacTshkeHus  (nedopmariyn)
IIPYKUHBI OT IPUJIO)KEHHOM CHJIBL.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIBKEHHUS OT Beca
TeJa U XapaKTepa CONPUKACAOIIMXCSl IOBEPXHOCTEN

3.11 @usnueckue SBICHHUS B NPUPOAC: IPUMEPBHl ABUKEHUSA C PA3IUYHBIMU
CKOPOCTSIMM B JKMBOW U HEXXHUBOH NPUPOJE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE

3.12 TexHuyeckrue yCTpoucTBa: TMHAMOMETP, MOITUITHUKHU

JIABJIEHME TBEPJIbIX TEJI, )KWUJKOCTEH 1 T'A30B

4.1 JlaBnenue TBepaoro tena. CriocoObl YMEHBIICHUS M YBEJIMUCHUS JIABJICHUS
4.2 JlaBiieHne ra3a. 3aBHCUMOCTD JIABJICHHUS Ta3a OT 00beMa, TeMIIEPaTyphl
4.3 [lepenaya naBneHUs TBEPABIMH TEIaMM, XKUAKOCTIMH U Tazamu. 3akoH Ilackas.




IIneBMaTHUECKHE MaIIMHEI

4.4

3aBUCUMOCTD JABJCHUS KUAKOCTH OT TIIyOMHBI. [ MapocTaTHUYECKU mapagaoKc.
Coobmaromuecs: cocyanl. ['uapaBanyeckue MeXaHH3Mbl

4.5

Atmoctepa 3eman U arMmocdepHoe aaBieHHE. [IpUuMHBI CylIeCTBOBaHMS
BO3AYIIHOM 060s10uku 3emian. OnbIT Toppuuenin. 3aBUCUMOCTb aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl YDOBHEM MOPSI

4.6

N3mepenue armocdepHoro aasneHus. [IpuGopsl 11 u3MepeHus: aTMochepHOoro
JaBJICHUS

4.7

JleicTBHE KUIKOCTH M ra3a Ha IOTIPYy’KEHHOE B HUX Tesno. BrITamkusaromas
(apxumenoBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3ayxornaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT O0ObeMa IOTPYKEHHOHU B
XKUJKOCTh 4aCTH TeJa.

Onpenenenre BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJNO, MOrPYKEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIICH CHJIbI, JIEUCTBYIOIIEH HAa TEIO B
KUIKOCTH, OT MacChl Tela.

OnbIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIIEW  CHIIBI,
JeMCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00beMa MOrPYKEHHOH B KHUJIKOCTb YaCTH
T€Ja ¥ OT IJIOTHOCTHU KUAKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKU U ONPEIEIICHUE €€
IPy30I0ABEMHOCTH

4.10

duznueckue SBJICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOTO JIaBJICHUS Ha KUBOU
OpraHu3M, IJIABaHKUE PhIO

4.11

TexHuyeckue ycTpoiicTBa: coOOIIa0NIIUecs: COCY/Ibl, YCTPONCTBO BOJIONPOBO/IA,
THJIpaBIMYECKUN TIpecc, MaHOMETp, 6apoMeTp, BHICOTOMED, OPIIHEBON Hacoc,
apeomeTp

PABOTA, MOIIIHOCTD, SHEPI'M A

5.1 Mexanunueckasi pabora

5.2 MexaHudeckass MOIITHOCTb

53 IIpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBECHSI pblyara

5.4 [IpuMeHeHne nmpaBuaa paBHOBECHS phluara K 0JIOKY

5.5 "3onmoroe mpaBuwio" MexaHukd. KoaduiueHnt mnose3Horo - aencTBus
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTeHumaapHasl DHEPTUH Tejia, MOJHATOr0 HaJl 3emiei

5.7 Kunernueckas sHeprus

5.8 [TonmHas MexaHWuyeckass DJHEpPrus. 3aKOH M3MEHEHHUS W COXpaHEHUs
MEXaHUYECKON YHEPTUHU

59 [TpakTHueckue paboThI:
Omnpenenenue pabOThHl CHIIBI TPEHUS TMPU PABHOMEPHOM ABM)KCHHUU Teja IO
TOPU30HTAJIBLHON MOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBECHUs pbluara.
N3mepenne KI1/] Hak10HHO MIIOCKOCTH.
N3yueHue 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTrUuu

5.10 DuU3UYECKUE SABJICHMS B IPUPOJE: PhIYard B TEJIE YEIOBEKA

5.11

TexHUYeCKHUe YCTpPOWCTBA: pbIYAr, NOJBIKHBIA W HEMOJIBUXKHBIA OIJIOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY




HHPOBEPAEMBIE ITPEJIMETHBIE PE3VJIbTATbI OCBOEHWA OCHOBHOU
OBPA30OBATEJIbBHOU ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA (8 KIIACC)

Kon [IpoBepsieMble peMETHBIEC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IIPOBEPSAEMOTO IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMs
pe3yibTaTa
1.1 UCIIOJIB30BATh MTOHATHUS
1.2 pa3yInyaTh SBJICHHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBJICHUE
1.3 pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKHX SIBJICHHM B OKpY’KarolleM

MHUpE, B TOM 4ucjie (U3HUECKUE SBICHUS B TMPHUPOJIE, TPH ITOM TEPEBOIUTH
MPaKTUYECKYI0 3a7ady B Yy4ueOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3UIECKUX SIBICHUN

1.4 OMMCHIBATh M3YUYCHHBbIE CBOWCTBA TeNl U (UINYECKUE SIBICHHUS, HCIIONb3YS
¢usnyeckue BEIWYMHBI, NMPU OMHMCAHWU MPABWIBHO TPAKTOBATH (PU3UUECKHIA
CMBICTT UCIIOJIb3YEMBIX BEJTMYMH, 0003HAYCHUS U €IMHULIBI (PU3UYECKUX BEIHYUH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIHMUUHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTH IpaUKN U3YUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH

1.5 XapaKTCpU30BaATh CBOMCTBaA TCII, (bI/ISI/I‘ICCKI/Ie SABJICHUS W IIPOLECCCHI, UCIIOJIb3YyA
HU3Y4YCHHBIC 3aKOHBI, IIPU 3TOM JAaBaTb CJIOBCCHYIO q)OpMy.]'H/IpOBKy 3aKOHa H
3allUCBIBATH €TO MATCMATHYCCKOC BBIPAKCHHUC

1.6 00BACHATH (1)I/I3I/I‘IGCKI/IC MpOUCCChI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTEpa: BbIABJIATH MPUINHHO-
CJICACTBCHHBIC CBA3HU, CTPOUTH o0bsicHeHHEe U3 1 - 2 JIOTMYECKHX IIIaroB C
IIOMOIIBIO 1-2 N3YUCHHBIX CBOMCTBA (1)I/I3I/I‘{eCI(I/IX HBJICHI/Iﬁ, (1)I/I3I/IIIGCKI/IX 3aKOHa
NI 3aKOHOMCPHOCTH

1.7 pemaTh pacyeTHble 3ajaud B 2 - 3 AEWCTBUS, UCHOJIB3YsS 3aKOHBI M (HOPMYIIBL,
CBsI3bIBalOIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHSA 3aJauu
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHUS
3aJaud, BbIOMpPATh 3aKOHBI M (QOPMYJNbI, HEOOXOOUMBIC IS €€ pEeLICHMS,
IPOBOJUTH PacyeThl U CPABHUBATH MOIYYEHHOE 3HAUCHUE (PU3NUECKON BETMUUHBI
C M3BECTHBIMU JAHHBIMU

1.8 pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh NMPH TOMOUIH (PHU3HUECKUX
METOJIOB, MCHOJb3ysl ONMCAHWE HCCIENOBAaHUSA, BBIAEIATH IPOBEPSEMOE
IPEI0JIOKEHNE, OLICHUBATh IPABUIIBHOCTD IOPSAKA IIPOBEIEHUS UCCIIEI0BaHUS,
JIEJIaTh BBIBOJIBI

1.9 NPOBOJIUTH OIBITHI TO HAOMIONEHHIO (DU3WYECKUX SBICHHNA WU (DU3MYECKHX
CBOMCTB Tei: (HOpPMYJIHPOBATH MPOBEPSEMBbIC MPEIANOJNIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 HPEJIOKEHHOIO O0OpYy/I0BaHMs, OINUCHIBATHL XOJ OINbITA U
(hOpMYIIMPOBATH BEIBOJIBI

1.10 BBIMOJHATh NPSMbIE U3MEPEHHS C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U
JaTYUKOB (1)I/ISI/I‘~I€CKI/IX BCJIMYMH, CpaBHUBATb PC3YyJIbTATbL I/ISMCpeHI/II\/II C YyUCTOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11 MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKOM BETMYMHBI OT APYTOM
C HUCIIOJIB30BAHUEM IIPAMBIX H3MepeHI/II>'II IUTAaHUPOBATHE HMCCICIOBAHUC, CO6I/IpaTI)
YCTAaHOBKY M  BBIIOJIHATHE HU3MEpPEHHdA, CIenysd MpPeIOKECHHOMY IUIaHy,
(UKCUPOBATH Pe3yJIbTAThI MOJYYCHHON 3aBUCUMOCTH B BUE TaOIUIl U TpaduKoOB,
JCJaTh BBIBOJBI ITO PE3YyJIbTaTaM HMCCIICJOBAHMUS

1.12 IIPOBOJWTHE KOCBCHHBIC HM3MCPCHUIA (bI/ISI/I‘IeCKI/IX BCIIMYMH: IIJIAHHUPOBATH




U3MEpEeHHs], cOOMpaTh IKCIEPHUMEHTANbHYIO YCTAHOBKY, CIIEAYs NMPEAOKEHHOM
WHCTPYKLUH, ¥ BBIYUCIISITh 3HAYCHHE BETUUHHbI

1.13

coOrofaTh MpaBWJIa TEXHUKH OC30MACHOCTH MpH padoTe ¢ J1abopaTOPHBIM
000pya0BaHHEM

1.14

XapaKTCPU30BaATh IMPUHIIUIIBL JIeNCTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHHYCCKHUX
YCTpOP’ICTB C OHOpOI>’I Ha UX OIMUCAaHUs, UCIIOJIb3Y 3HAHUS O CBOMCTBaxX (I)I/I3I/ILIGCKI/IX
SIBIICHUM U HCO6XO,[[I/IM]':>IC d)I/IBI/I‘leCKI/Ie 3aKOHOMCPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHUCTBA U U3MEPUTEIbHBIC IPUOOPHI 1O
CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABISATH CXEMBI JJIEKTPUUECKUX LIENEH C
[IOCJIEIOBATEIbHBIM U IIapaJUICIIBHBIM COCIMHEHHMEM DJIEMEHTOB, pas3jivyas
YCIIOBHbIE 0003HAUEHUSI 3JIEMEHTOB MIEKTPHUUYCCKUX IeTer

1.16

NPUBOJUTH TNPHUMEPHl (HAXOAUTh WH(POPMALHUIO O MPUMEpPax) MPaKTUYECKOTO
HUCIIOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAHUU B HOBCCHHGBHOﬁ KU3HU 11 OGGCHG‘ICHI/IH
0€30MacHOCTH MpU OOpaIlleHuu C MPUOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM OJKOJOTUYECKOTO IIOBEACHHS B
OKpY2Karomieh cpee

1.17

OCYLIECTBJISATh MOUCK MHPOpMALU (PU3MUECKOT0 cojiepxaHus B ceTh MHTepHeT,
Ha OCHOBC UMCHOIIIUXCHA 3HAHUU U IMIyTEM CPABHCHUA JOMMOJIHUTCIIbHBIX HCTOYHUKOB
BBIJICIATH I/IH(i)OpMaIII/IIO, KOTOpas sABJISACTCSA HpOTHBOpGHHBOfI WIA MOXET OBITh
HEJI0CTOBEPHOM

1.18

WCIIOJIB30BaTh TMPH  BBIMOJHEHWH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MUECKOTO COACPIKAHUA, CIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
WNuTepHeT; BiIageTh NpueMaMHU KOHCIEKTUPOBAHUS TEKCTa, NPeoOpa3oBaHUS
nH(pOpMAIMY U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE NMUCHMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUs, 00001Iast
nH(OpPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COJEpPKAHUS, B TOM
YUCJe MyOJIMYHO MPEJCTABISATh PE3YJIbTaThl MPOSKTHOW WIJIM UCCIIE0BATEIHCKOM
JIEATEIIbHOCTH, MPHU ATOM TPAMOTHO MCIOJIb30BaTh W3YYEHHBIM MOHATHIHBIN
armapar Kypca (hHU3UKH, COIPOBOXKIATh BRICTYIUICHUE MTPE3CHTAIHEH

1.20

IIPH BBIMOJHCHUH YYEOHBIX MPOEKTOB M MCCICAOBAHUN (PU3MYCCKUX TPOIECCOB
pacrpeesiaTh OOA3aHHOCTH B TPYIMIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU
3aJla4aMHM, CJICJWUTH 3a BBINOJHCHHEM ILJIaHa JCWCTBUH M KOPPEKTHPOBATh €rO,
aJICKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ[ B JICATCIILHOCTD IPYIIIIBI, BBICTPAHBATH
KOMMYHHKaTHBHOE  B3aMMOJICHCTBHE, TPOSBISAS TOTOBHOCTh  pa3peniarh
KOH(DJIUKTBI

I[TPOBEPAEMBIE OJIEMEHTHBI COAEP)KAHMA (8 KJIACC)

Kon

paszjerna

Kon

DJICMCHTA

HpOBepﬂeMLIe QJICMCHTBI COACPIKAHNA

6

TEIUUIOBBIE ABJIEHUA

6.1

OCHOBHBIE MTOJIOKEHHUS MOJICKYJIIPHO-KUHETHIECKON TEOPUH CTPOSHUS BEIICCTRA.
Macca u pazmepsl MosieKyJ1. OnbIThI, TTOATBEPKIAAIONTNE OCHOBHBIC MOJIOKECHHS
MOJICKYJISIPHO-KHHETUYECKOW TEOPHUH

6.2

Mopenu TBEpAOTro, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucrammmaeckue u amopdHbie Tena

6.3

OOBbsCHEHUE CBOICTB ra3os, JKUIKOCTEH U TBCPAbIX TCJI HA OCHOBC MOJIOKEHUHN
MOJ'IGKy.]'IHpHO—KHHCTPI‘lCCKOfI TCOpUHU

6.4

CMaynBaHue U KalnnJJIAPHBIC ABJICHUSA




6.5

TemnaoBoe pacHIMpEeHHE U CKATHE

6.6

TeMnepaTypa. CBs3b TCMIICPATYPhI CO CKOPOCTHIO TCIIJIOBOT'O ABMXKCHUSA YaCTHUIL

6.7

Buytpennsas  sHeprus. CnocoObl  M3MEHEHUSI  BHYTPEHHEH  SHepruu:
TEIIoNepe1aya U COBEpLICHUE paboThl

6.8

BI/II[LI TCrIoncpcaadyun. TCIIJI0OIIPOBOAHOCTh, KOHBCKIIMA, U3JIYUYCHHUC

6.9

KonunuectBo TemioTrl. Y AenbHas TEINIOEMKOCTD BEIIECTBA

6.10

Tennoo0MeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEILIOBOTO OajlaHca

6.11

IInaBneHne m OTBCPACBAHUEC KPUCTAJUIMYCCKUX BCIICCTB. yI[CJ'H)Haﬂ TCIIJIOTA
IJIABJICHUS

6.12

[TapooGpazoBanue u konjaeHcamnus. Mcmapenne. Kunenue. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(EPHOTo
JaBIIEHUS

6.13

Bnaxxnocts BO3ayXa

6.14

9Hepm;1 TOILJIMBA. Y JIeNbHAs TEIJIOTa CropaHus

6.15

[Tpunnmne! padots! TeruoBbix aurareneii KI1/] rermmioBoro asurarens. TemaoBbie
JIBUTaTE]IM U 3alllMTa OKPYKAIIIEH cpeabl

6.16

3aKOH COXpaHEHMs M IIPEBPaIlCHHs SHEPTHH B TEIJIOBBIX MPOIleccax

6.17

[TpakTuyeckue paboTHI:

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHHUS.

OnbITHI 10 BBIPALIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COMIM MM caxapa.

OnpIThI 110 HAOMIOAEHUIO TEIUIOBOTO PACIIMPEHUS ra30B, JKUIKOCTEH U TBEPIBIX
TeJl.

Ornpezenenuie 1aBjieHUs BO3AyXa B OaJUIOHE IINPHULIA.

OnbIThl, AEMOHCTPHUPYIONINE 3aBUCHMOCTh JIaBJICHUS BO3JyXa OT €ro o0beMa u
HarpeBaHus WINA OXJIaKICHUS.

[TpoBepka THUIIOTE3bI JIMHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOWKA JXUIAKOCTH B
TEPMOMETPHUUECKOI TPyOKe OT TeMIIEpaTyphl.

HabGnronenue n3MeHeHnsl BHyTPEHHEH YHEPTUH Tella B pe3yJIbTaTe TeIionepe1aun
¥ pabOTHI BHEIIHUX CHIL.

HccnenoBanue sBJICHUS TEMJI000MEHa MPHU CMEIIUBAHUM XOJIOJHOW M ropsuen
BOJIBL.

OnpezneneHre KOJIWYECTBA TEIUIOTHI, MOJYYSHHOTO BOJOW MpHU TermaooOMeHe ¢
HarpeThiM METAIINYECKUM LIUJIUHAPOM.

Omnpenenenne yIelbHON TEIUIOEMKOCTH BellecTBa. lccienoBaHue mpolecca
HCIIapEHUSI.

OmnpeneneHre OTHOCUTENIBHOMN BIaKHOCTH BO3/LyXa.

OnpenieneHye y1eabHON TEIIIOTHI IUIABJICHUS JIb/1a

6.18

CDI/I?;I/ILICCKI/IG SABJICHUSA B HpI/IpOIIeI HOBerHOCTHOG HATSIOKCHUC U KaHI/IJIJISIpHI)IC
SIBIICHUSI B TIPUPOJIE, KPUCTAIUTBI B Tpupoje, u3nydeHue ColiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCKHI, TYMaHa, MHEs, CHETa

6.19

TexHu4eckne yCTpOMCTBA: KalWJULIPHI, IPUMEPHI HUCIIOIB30BAaHUS KPUCTAILIOB,
KUIKOCTHBIM TEPMOMETpP, NAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, THTPOMETpPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTAaTeIb BHYTPEHHETO
CropaHus

OJIEKTP

NYECKUE 1 MATHUTHBIE ABJIEHMUA

7.1

DnekTpusaius Ten. /[Ba pojia dIeKTPUUECKUX 3apsiioB

7.2

B3aumopeiictBue 3apsokeHHbIX Tell. 3akoH KyioHa (3aBHCHMOCTH — CHUIIBI
B3aUMOJICHCTBHS 3apSHKCHHBIX TEJI OT BEJIMYHMHBI 3apPS0B U PACCTOSHUS MEKIY
TEJIAMM )




7.3

DnekTpuueckoe Tosie. HampspkeHHOCTh  ANEKTpUYEeCKOro mojist.  [IpuHImn
CYIEPIIO3MITMH JICKTPUUSCKHX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocutenu »neKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIA OSJICKTPUUYCCKUMA 3apsil.
Crtpoenue atoma. [IpOBOAHUKH U JUIICKTPUKH

7.5 3aKOH COXpaHEHMs JJICKTPUUECKOT0 3apsiia

7.6 ONEeKTpUYECKUI TOK. YCJIOBUS  CYyIECTBOBAHUS  JJEKTPUYECKOIO  TOKA.
M CTOYHMKY MOCTOSIHHOTO TOKa

7.7 | JleHcTBHUS BJIEKTPHUUECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKHM TOK B JKMJIKOCTSIX U ra3ax

7.8 DnekTpruyeckas 1enb. Cuiia Toka. IJIEKTPHIECKOe HAMPSHKCHUE

7.9 ConpoTHuBIeHHE MPOBOJHUKA. Y IEIHHOE COMMPOTHUBIICHHUE BEIIECTBA

7.10 | 3akon Oma Juis yyacTKa HEIH

7.11 | IocmenoBaTeabHOE U HapaluIeIbHOE COETUHEHHE IPOBOIHUKOB

7.12 | PaboTa ¥ MOITHOCTB DJIEKTPUYECKOro Toka. 3akoH Jixoys-JIena

7.13 | DrekTpUYECKHe IeNH U MTOTPEOUTENH 3JIEKTPHUYECKOit sHeprun B ObITy. KopoTkoe
3aMbIKaHUE

7.14 | IlocTosiHHbIe MarHUTHI. B3anuMo1eliCTBHE IOCTOSIHHBIX MATHUTOB

7.15 | MarauTHOeE 1nosie. MarHuTHOE 1oJiec 3eMJI M ero 3HaUCHHUE JUIs )KU3HH Ha 3emiie

7.16  |OnmeiT DOpcrema. MarHuTHOE IOJi€  3JCKTPUYECKOTO TokKa. [IpuMeHeHue
AJIEKTPOMATrHUTOB B TEXHUKE

7.17 | leficTBUe MArHMTHOTO IIOJII HA MPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTEb
MOCTOSTHHOTO ~ TOKa. VICronb30BaHWE DIEKTPOABUTATENICH B TEXHHUYECKUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE

7.18 | Onwrtel Mapanest. SIBienue 3eKTpoMarauTHON nuaykuun. Ipasumo JIenma

7.19 | Dnextporeneparop.  CHnocoObl  MOJYYEHHUS  DJICKTPUYECKOW  JHEPIHUH.
DJIEKTPOCTAHIIMK HA BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTHH

7.20 | IIpakTrueckue pabOTHI:

OnbITHI IO HAOTIOACHUIO STIEKTPU3ALUH TEJl UHIYKIUEH 1 MPU COMPUKOCHOBEHHH.
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUAJICKTPUKH.
COopka u mpoBepka padoThl 2IEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.
H3mepeHue u peryiupoBaHHue CUIIbI TOKA.

H3mepenue u peryiupoBaHie HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pe3ucTop, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.

OnBIThI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTH D3JEKTPHUECKOTO COIMPOTUBICHUS
MPOBOJHMKA OT €r0 JIJTMHBI, IIOMIA M TONIEPEYHOT0 CEYSHHs U MaTepuarna.
[TpoBepka mpaBuiia CI0KEHUS HAMIPSHKEHUN TIPU MTOCTIE0BATEIbHOM COSIMHEHUT
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapalIeIbHOM COSTUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIET0 Yepe3 Pe3ucTop.
OmnpeneneHre MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIIETSEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HUAYLIETO dYepe3 JIAMIIOYKY, OT
HaANPSDKEHUS Ha HEH.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

M3ydyeHre MarHWTHOTO TOJIsS TMOCTOSIHHBIX MAarHUTOB NMPU UX OOBEIUHEHUH U
pas3/esieHun.

HccnenoBanue 1eHCTBUS JIEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbITHI, TEMOHCTPUPYIONIME 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUSL KATYIIKHU C




TOKOM M MarHuTa OT CHJIbI TOKA U HaIlPaBJICHUS TOKA B KaTYIIKE.

W3ydenue neiicTBUSL MAarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u usyueHue padoThl AIEKTPOABUTaATEINS.

N3mepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKH.

OnpITbl 1O HMCCIEAOBAHUIO  SIBJICHMSI  DJIEKTPOMATHUTHOW — MHIYKIMH:
MCCJIe/IOBaHNE U3MEHEHU 3HAUYEHUS M HaIlPaBJICHUs WHAYKIIMOHHOTO TOKa

7.21 | ®usuveckue SBICHUS B TMPHPOJE: DJICKTPUYECKUE SBICHUSA B armocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHW3MOB, MarHUTHOE I0Jie 3eMIIH, JIpeid MoIoCcoB,
POJIb MATHUTHOTO TOJISL JUIsI )KU3HU Ha 3eMJie, MOJIAPHOE CUSIHUE

7.22 | TexHWYECKUE YCTPOWCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DIEKTPUYECKOW  ODHEPruu,  JJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (TIPUMEPHI), ANMEKTPUIECKUE MTPETOXPAHUTENH,
ANIEKTPOMATHUT, 3JIEKTPOJBUTATENb MOCTOSSHHOTO TOKA, T€HEPaTOpP MOCTOSIHHOTO
TOKa

[IHPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHNA1 OCHOBHOM
OBPA30OBATEJIbHOU ITPOI'PAMMBI OCHOBHOI'O OBILIEI'O OEPA30OBAHNA (9 KITACC)

Kon [IpoBepsiembie MpeIMETHBIC Pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM
[TPOBEPSEMOTO MIPOrPaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUs
pe3yJipTara
1.1 WCIOJIb30BaTh U3YUEHHBIE MOHITHS
1.2 pasnnyaTh SBJICHMS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONIMX JaHHOE (PU3UYECKOE SIBICHUE
1.3 pacrto3HaBaTh MPOSBICHHE U3yUYEHHBIX (DU3MUECKUX SBICHUI B OKPYIKAIOIIEM MUPE,

B TOM 4HcJie (PU3HMUECKHUE SIBICHUS B PUPOJIE, IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3ajauyy B y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWMCTBA (IMpPU3HAKU) (DU3MUYECKHX
SIBIICHUI

1.4 OIMCHIBATH N3yUEHHBIE CBOWCTBA Tel U (PU3NYECKHE SBICHHS, UCTIONB3YsI (PU3UUECKUE
BEJIMYUHBI, TIPU OMHMCAHUM TPABWIBHO TPAKTOBATh  (PU3MUECKUIl  CMBICI
UCTOJIb3YEMBIX BEJIMYHH, 0003HAUYCHHS U €JMHULIBI (PU3HMUECKUX BEITMUUH, HAXOIUTh
(bopMyIIBl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUUHY C JPYTUMU BEIUMYHMHAMH,
CTPOUTH Tpa(MKH N3YYEHHBIX 3aBUCUMOCTEH (PH3HMUECKUX BEITUMYHH

1.5 XapaKTepu30BaTh CBOWCTBA TeJ, (M3WYECKHE SIBICHUS M MPOIECCHI, HCIONB3YS
W3yYeHHBIE 3aKOHBI, NPH 3TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aIlMCBIBATh €70 MATEMaTHUECKOE BBIPAKECHUE

1.6 OOBACHATH (PU3WYECKUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh  NPHUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOTHYECKUX IIaroB ¢ MOMOIIbIO
2 - 3 u3yyeHHBIX CBOWCTBAa (U3MYECKUX SBICHUN, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH

1.7 pemarh pacyeTHblE 3aJa4yd (OMHMpAloLIUecs] Ha cHCTeMy M3 2 - 3 ypaBHEHHI),
UCIIOJIb3YSl 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOLINE (U3NYECKUE BEIUUMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1a4dl 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEJOCTAIOLIUE
Wi U30BITOYHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHNs, TPOBOJUTH PACUEThI U OLIEHUBATH PEATMCTUYHOCTD IMOTYYeHHOTO 3HAUEeHU S
(bu3MIeCcKOl BETMIUHBI

1.8 pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh TMPHU TMOMOIIH (PU3HUESCKUX
METOJIOB,  HCIIONIB3YSl ~ ONKMCAHWUE  HCCIEOBaHUS, BBUICISATH  IPOBEpsSEMOE
MIPE/IIOI0KECHNE, OICHUBATh TPABWJIBHOCTh TOPSJIKA MPOBEACHUSL MCCIICIOBAHMS,




JIJIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YyJIbTAaThl HAOJIIOICHUIA U OIIBITOB

1.9

IMPOBOJHWTD OIIBITHI 11O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUH WJIH (1)I/I3I/I‘-IGCKI/IX CBOMCTB
TCJI: CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY U3 HU30BITOYHOIO Ha60pa O60py,Z[OBaHI/I5I,
OIIMChIBATDH XOJ ONbITa M €TI0 PC3YJIbTATHhI, (bOpMy.]'II/I'pOBaTL BbIBObI

1.10

MPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX U3MEPEHUH, OINpenenss cCpeaHee
3HaYeHUE HU3MepseMoll BeNWYMHBI ((POKYCHOE pPACCTOSHUE COOMpAOIIEH IJUH3BI),
000CHOBBIBaTh BBIOOP crioco0a n3MepeHus (M3MEPHUTEIILHOTO MPUoopa)

MIPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C MCIIOJIB30BaHHEM
OpSMBIX HW3MEPEHUH: IUIAaHUPOBATh WCCIEAOBAaHUE, CaMOCTOSATEIBHO COOUpaTh
YCTQHOBKY, (PMKCHpPOBaTh pe3yNbTaThbl MOJYYEHHOH 3aBUCUMOCTH (DHU3MUYECKHX
BEJIMYMH B BU/I€ TAOJIHII M TPa(UKOB, 1€TaTh BEIBOJIBI 10 PE3YJILTATAM UCCIICIOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIUYHH: TNIAHUPOBATH U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAJBHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHHS, CIEAys
MPEAJIOKEHHON MHCTPYKLUHU, BBIYUCIATH 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATH
IIOJIYYEHHBIEC PE3YJIbTaThl C YYETOM 3aJAHHOU ITOIPEIIHOCTU U3MEPEHUN

1.13

coONfoIaTh TpaBUJIa TEXHUKH O€30MacHOCTH mNpu pabore ¢ J1abopaTOPHBIM
000pyAOBaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKKA WM3YUYEHHBIX (PU3NYECKHX MOJENICH: MaTepuabHas
TOYKa, aOCOJIOTHO TBEPJIOE TEJIO, TOYCUHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHETapHAasl MOJICNIb aTOMa, HYKJIOHHASI MOJISJb aTOMHOTIO si/ipa

1.15

XapaKTEePU30BaTh TMPUHIIMIBI JICUCTBUS M3YyUYCHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB C OTMOPOM HAa UX OMHUCAHUS, UCTIOJB3Ys 3HAHUS O CBOMCTBaX (PU3MUECKHUX
SIBJICHH M HEOOXOMMBbIC (PU3MUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKH U3yUEHHBIX TEXHUUECKUX YCTPONUCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMUECKUX IMPOLIECCOB MPHU PELICHUH y4eOHO-
MPAKTUYECKHX 3a]1a4, ONTHYECKHE CXEMBI JIJIsl TOCTPOCHUS N300paXKeHHH B INIOCKOM
3epKajie ¥ cobuparouiei JuH3e

1.17

OPUBOJUTH TpUMEphl (HAXOAWTh HH(OPMAIMIO O TMpPUMEPAx) MPAKTUYECKOTO
UCTIONB30BaHUsl (PU3UYECKUX 3HAHWI B TMOBCEIHEBHOW JKMU3HM s OOecreyeHUs
0€30MacHOCTH MpH OOpalleHHuH ¢ MpHOOpaMHU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUS 3JI0OPOBbS M COONIOJEHUS HOPM SKOJOTHMYECKOro TIOBEJIEHUS B
OKpYXKarolieu cpene

1.18

OCYHICCTBJIATL ITOUCK I/IH(I)OpMaI_II/II/I (1)1/1314%01(01“0 COJACpKaHHUA B CCTHU I/IHTepHeT,
CaMOCTOATCIIbHO (I)OpMYJII/Ipy}I MOMCKOBBIN 3aIpocC, HaXOAUThH IIYTHU OIIPCACICHUSA
AOCTOBCPHOCTU HOqueHHOﬁ HH(I)OpMElLIPIH Ha OCHOBE HMECIOIIMXCA 3HAaHUM U
JAONOJIHUTCIIBHBIX UCTOYHHUKOB

1.19

HCIOJIb30BAaTh MPH BHITIOJTHEHUH YISOHBIX 33/IaHUN HAYIHO-TIONMYJISIPHYIO JINTEPATYPY
(U3MYECKOTO CONEpIKaHUs, CIPABOYHBIC MaTepHallbl, pecypchl cetu HHTEpHeT;
BIIQJICTh MpPUEMaMHU KOHCIEKTUPOBaHUSI TEKCTa, MpeoOpa3oBaHus WHDOpMaMu W3
OJIHOM 3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE HH(POPMALIUU
U3 HECKOJBKHX HMCTOYHHKOB (PHU3UYECKOTO COJCpPXKaHMA, MyOJMYHO MPEACTABIATH
pe3yabTaThl IPOEKTHOM MM UCCIIEI0BATEIbCKON AEATEIbHOCTH, IIPU 3TOM TPAMOTHO
WCTOJIb30BAaTh M3YYCHHBIH MOHATHHWHBIA amnmapar u3y4aeMoro pasjena (U3uKd U
COINPOBOXAATh BBICTYIIJIEHUE IPE3ECHTALMEN C y4eTOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHUKOB

1.21

IPU BBITIOJTHEHUU YUYEOHBIX IMPOEKTOB M HCCIENOBaHMNA (PU3MUECKUX IPOLIECCOB
pacnpenenaTb 005S3aHHOCTH B IPYIIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 33Jja4aMH,
CICIUTHh 3a BBIIOJIHEHUEM IUIAHA JICWCTBMM M KOPPEKTUPOBATh €r0, aJICKBATHO




OLICHUBATh COOCTBEHHBIN BKJIaa B  JACATCIBHOCTH  I'PYIIIIBI, BBICTpanBaTh
KOMMYHHUKaTHUBHOC B3aHMO,[[eI>'ICTBI/Ie, IIPpOsABJIAA TOTOBHOCTH pa3pCuiaTh KOH(bJ'II/IKTBI

I[TPOBEPAEMBIE SJIEMEHTHBI COAEP)KAHUA (9 KIIACC)

Kon Kon [IpoBepsiemble 371€EMEHTHI COAEPKAHUS
pasziena|lyieMeHTa
8 MEXAHUWYECKUE SABJIEHUA

8.1 MexaHnndeckoe ABmwkeHue. MatepuaiabHas Touka. Cucrema oTcueTa

8.2 OTHOCHUTEJIPHOCTh MEXaHUYECKOTO JIBH)KCHHUSI

8.3 PaBHOMEpHOE PSIMOJIMHEMHOE IBUYKEHHUE

8.4 HepaBHoMepHOE npsiMonMHeHOe aBrkeHne. CpeHsas U MTHOBEHHAs! CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBH)KEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JIBUKECHUE

8.6 CBoOoanoe magerue. OuslThl [ anmies

8.7 PaBHOMepHOE nBHXKEHHE MO OKpyxkHOcTH. Ilepmon u uactora oOpalleHus.
JIunelHas u yrjioBasi CKOpocTH. [IeHTpOCTpEMUTEILHOE YCKOPEHHUE

8.8 [TepBeiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HproTOHA

8.11 [IpyHUOMTO CYNIEpHO3UITMUA CUIT

8.12 Cwa ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cwia TPEHHS] CKOJBXKEHUS, CUJIa TPEHUS MOKOSI, JAPYTHe BUIBI
TPCHHSI

8.14 | Cuna TsbKeCTH W 3aKOH BCEMHPHOTO TSTOTCHHS. YCKOPEHHE CBOOOIHOTO
naJIeHUs

8.15 IBuxenne 1utaner Bokpyr Connua. IlepBas kocmuueckass CKOPOCTb.
HeBecomMocTh u nieperpy3ku

8.16 PaBHOBecue MaTepraibHON TOUYKH. AOCOTIOTHO TBEPAOE TEJIO

8.17 PaBHOBecue TBepAOro Tena ¢ 3aKpErJeHHOW OChIO BpalleHus. MOMEHT CHUIIbI.
LleHTp TSHKECTH

8.18 Nmnynbe Tena. M3menenue nmnynbca. IMIyIibe CHITbI

8.19 3aKOH COXpaHEHMs UMITYJIbCca

8.20 PeakTHBHOE JIBUKECHHUE

8.21 Mexanuueckasi pad0Ta ¥ MOIIHOCTD

8.22 PaboTa cwit TsKeCTH, ynpyroctH, TpeHus. CBsi3b SHEPTUH B pabOThI

8.23 [ToTeHmanpHast YHEPTU TeJa, MOJHATOTO HAJl MTOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHIMagpHask YHEPTUS CKATON MPYKUHBI

8.25 Kunernueckas sHeprus. TeopemMa 0 KWHHETHYECKON SHEPIUH

8.26 3aK0oH COXpaHEHHUsI MEXaHUYCCKON YHEPTUHU

8.27 | Ilpaktuueckue pabOThI:

OHpeI[eJ'ICHI/Ie CpCI[HCfI CKOPOCTHU CKOJIbKCHUA 6py01<a WM IBUKCHHA HIapHKa
10 HAaKJIOHHOM IJIOCKOCTH.

OnpeﬂeneHI/Ie YCKOPCHUS TCJIa TPU PABHOYCKOPCHHOM JIBUIKCHUU 110 HaAKJIOHHOM
IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BpCMCHU

IIpU paBHOYCKOPCHHOM ABHXKXCHUU 0¢3 HaYaIIbHOM CKOpPOCTH.

HpOBepKa THUIIOTE3bI: CCJIK IIPU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HavalbHOM
CKOPOCTU NIYTH OTHOCATCA KaK psAd HCUCTHBIX YMCCJI, TO COOTBCTCTBYIOIIMC




MPOMEXYTKH BPEMEHHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJILKEHHS OT CHUJIbl HOPMAJIbHOTO
JaBJICHHUS.

Onpenenenre kKodphuUEHTa TPEHUS CKOJIbKESHHUS.

Omnpenenenre KeCTKOCTH MPY>KUHBI.

Onpenenenve pabOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM JABMXKEHUU Teja IO
TOPU30HTAJILHON MOBEPXHOCTH.

Onpenenenre paboOThl CHIIBI YIIPYTOCTH MPHU MOJABEME Ipy3a C HCIOIb30BAaHHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB

8.28 duzuyeckue SBICHUS B NPUPOJE: MPWIMBHI U OTJIMBBI, JBHKEHUE TILUIAHET
CosHeYHOM CUCTEMBI, peaKTHUBHOE JIBI)KEHHUE )KUBBIX OPTaHU3MOB

8.29 | TexHuyeckue yCTPOWCTBA: CIUIOMETp, AATYMKH MOJIOKCHUS, PACCTOSHHS U
YCKOPEHUS, PAKEThI

9 MEXAHWYECKUE KOJIEFAHIMA 11 BOJIHBI

9.1 KonebarensHoe apmwkeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWd: MEepHo,
4acToTa, aMIUIMTYAa

9.2 MaremMatnueckuii ¥ INpYyKUHHBIM MasTHUKHU. [IpeBpaiieHue sHepruu npu
K0J1e0aTeIbHOM JABMXKEHUU

9.3 3artyxaromue koebanus. BeiHykieHabIe Konebanus. Pezonanc

9.4 Mexanndeckre BoOJIHBL. (CBoOHCTBa MexaHW4YecKux BOJIH. [IpomonbHble U
nornepevyHble BOJHBL. JIIMHA BOJIHBI M CKOPOCTh €€ PacHpoCTPaHEHUS.
MexaHuyecKue BOJIHBI B TBEPAOM Telle, CeCMHUECKHUE BOJIHbI

9.5 3ByK. ['poMKOCTB M BbICOTA 3BYKa. OTpaKeHHe 3ByKa

9.6 HNHbpasByk 1 yIbTpa3ByK

9.7 [TpakTHueckue paboThI:
OnpeneneHne 4acTOThI U IEPHOAA KOJIeOaHNH MaTeMaTUYeCKOro MasiTHUKA.
OnpeneneHne 4acTOThl U MEPHOAA KoJIeOaHUH MPY>KUHHOTO MAasTHUKA
HccnenoBanue 3aBUCUMOCTH NE€pHO/ia KojaeOaHH MMOABEIIEHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IEpHOja KOJleOaHUH MPYKMHHOTO MAasTHUKA OT
Macchl Ipy3a.
ITpoBepka HE3aBUCUMOCTH MEpHOAA KoleOaHUH Ipy3a, MOJBEIIEHHOTO K HUTH,
OT MaccChl Tpy3a U JKECTKOCTH INpYXHHbI. M3MepeHue yckopeHus cBOOOIHOIO
1a/ICHUs

9.8 @dusnyeckue SABICHUS B INPUPOJAE: BOCIPUSATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSACEHUE, CEICMUUYECKUE BOJIHBI, IIyHAMH, 9XO

9.9 TexHUueckne yCTPOWCTBA: HXOJIOT, HCIIOJIB30BAaHHE YJIbTpa3Byka B ObITY U
TEXHHUKE

10 OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTpOMarHuTHOE  IOJIE. DONEeKTPOMarHUTHbIE  BOJIHBI. CaoiicTBa
AJICKTPOMArHUTHBIX BOJIH

10.2 [I1xasa 371eKTPOMAarHUTHBIX BOJIH

10.3 DJieKTpoMarHuTHas mpupoa ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA

10.4 [TpakTrueckue pabOThI:
W3ydyeHne CBONCTB SJIEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO MOOHIBHOTO
tenedoHa

10.5 duzuyeckue SBICHUS B TNPUPOJE: OUOIOTUYECKOE JCWCTBHE BHUAUMOTO,
yIbTPapUOIETOBOTO U PEHTIT€HOBCKOTO U3ITyUEHUI

10.6 TexHuyecKkue yCTPOWCTBA: MCIOJIb30BAHUE DJCKTPOMATHUTHBIX BOJH JUIs




COTOBOM CBS3U

11

CBETOBbBIE ABJIEHUA

11.1

.Hy‘-ICBaH MOJEb cBeTa. MICTOUHHUKM CBETa

11.2

[IpsiMosTMHENHOE paclpOCTPAHEHHE CBETA

11.3

Otpaxxenue cpera. ITnockoe 3epkano. 3aKoH OTpasKeHHUs CBETa

11.4

IIpenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHHE CBETA

11.5

JIunza. Xona ay4del B JIMH3E

11.6

OnTuyeckas cuctema ¢oTtoariapara, MUKPOCKOTIA M TEJIECKOIa

11.7

I'7ma3 kak onTudeckas cUCTEMa. BJ'II/I30py1(OCTI> 1 JaJIJbHO30PKOCThH

11.8

Pasnoxxenue Oeoro cBeTa B CIICKTD. Omneitel  HproTrona. CroxkeHune
CIICKTPAJIbHBIX IIBCTOB. ZII/ICHC]DCI/IH CBCTAa

11.9

[TpakTudeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH YTJ1a OTPAXKEHHsI CBETOBOT'O JIy4a OT yriia MaJeHHUS.
W3ydeHne xapakTepUCTHK M300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBHCUMOCTH yIila TpPEJIOMIIEHUS CBETOBOrO Jyda OT yria
MaJICHUs1 Ha TpaHulle "BO3/IyX - CTEKJIO".

[Tonydenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.

Onpenenenre pOKyCHOTO paCCTOSTHUS M ONITUYECKON CHUITBI COOMPAIONIEH INH3HI.
OnbITHI 1O Pa3N0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITHI 110 BOCIIPUSTHIO [IBETA MPEIMETOB IIPU UX HAOIIOICHUU Yepe3 IIBETOBbIC
(bHIIBTPBI

11.10

Odwusnueckue sBieHuss B npupoze: 3armenus Comnma u JlyHbl, 1Bera Ted,
ONTHYECKHE siBJIcHUs B atMocdepe (1iBeT Heba, pedpakius, pajiyra, MUpax)

11.11

TexHuueckne yCTPOWCTBA: OYKM, TMEpPHUCKON, ¢oToanmapar, ONTUYECKHE
CBETOBO/IbI

12

KBAHTOBGIE ABJIEHUA

12.1

Omneitel Pe3epdopaa u mranerapHas Mojesb atoMa. Mogens aroma bopa

12.2

Hcnyckanue u norsonieHrue ceeta aroMoM. KBaHTbl. JInHeyaTbie CIEKTPhI

12.3

PannoaktuBHOCTh. Anb(ha-, 6eTa- U raMMa-U3ITyICHUS

12.4

CTpO@HI/IC dATOMHOI'O sAapa. HYKJ'IOHHaH MOJCJIb ATOMHOTI'O Apa. M3oTomnsl

12.5

PannoakTuBHBIE OpEBpPaAIICHUA. HepI/IOI[ noJjiypacinazga aTOMHBIX AJCP

12.6

S nepHble peakiru. 3aKOHbI COXPAHEHMS 3aps,IOBOTO U MaCCOBOTO YHCET

12.7

3HCpFI/ISI CBsA3HM aTOMHBIX AOCP. CBs13b MacChI U OHCPIruun

12.8

Peakmmu cunTtesa u genenus siaep. Mcrounmku sueprun CorHIA U 3BE3]Q

12.9

SAnepHas osHepreruka. JIeMCTBHE paaMOAKTHBHBIX W3JIIYYEHUNH HA IKUBBIC
OpraHu3Mbl

12.10

[IpakTuueckue paboThI:

HabmroneHne CriIoniHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHS.

HccnenoBanue TpeKOB: H3MEPEHHUE YHEPTUU YaCTHUIIBI TI0O TOPMO3HOMY ITyTH (TI0
dotorpadusm).

V3mepeHue pajinoakTHBHOTO (poHa

12.11

dusuyeckue SBICHUS B IMPHUPOJAE: ECTECTBEHHbIM paJAMOAKTUBHBIN (OH,
KOCMHUYECKHE Jy4Yd, pPaJUOAKTHBHOE H3IyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIeiCTBHE PaIMOAaKTUBHBIX M3JTyUYEHUIN Ha OpraHU3M YesloBeKa

12.12

TexHuueckrue yCTpoMCTBa: CHEKTPOCKOMN, MHIMBUAYAJbHBIN JO3UMETp, KaMmepa
Bunbcona







I[TPOBEPAEMBIE HA OI'D 110 ®U3UKE

TPEBOBAHMSA K PE3YJIbTATAM OCBOEHNS OCHOBHOM OBPA3OBATEJILHOM

ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHI A
[Tposepsiembie Ha OI'D o gusuke TpedoBaHUs
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3zoBanus Ha ocHoBe PI'OC

1

[Tonnmanue ponu PU3UKK B HAYYHOU KapTUHE MHPA;

c(hopMUPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEPHOW CBSI3M U
MO3HABAEMOCTH SBIIEHUH TPHUPONBI, O POJIM OIKCHEpUMEHTa B (Qusuke, o0
cucteMooOpasyromiei poid (pU3UKH B pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU
TEXHOJOTHH, 00 »SBOMIONMHM (U3MUECKUX 3HAHUA M WX POJH B IIEIOCTHOMN
€CTEeCTBEHHOHAYyYHOUM KapTHHE MUpa, O BKJIJIe POCCUNCKUX U 3apYOEKHBIX yUEHBIX-
(bU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE
TEXHUKH U TEXHOJIOTHUHU

3HaHMA O BHJAX MaTepuHu (BEIIECTBO M TOJ€), O MABWXKEHHH KakK crocobe
CYLIECTBOBaHMs MaTepUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUHU CTPOSHHSI BEIIECTBA,
0 (QU3MYECKOW CYIIHOCTH SIBICHUH MPUPOAbI (MEXaHMYECKHX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMEHHE pa3iuyatrh SBJIEHUS MO OMHCAHMIO MX XAPAaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

YMEHHE pacro3HaBaTh NPOSBICHUE M3YyUYEHHBIX (U3MYECKUX SBICHUM B
OKpY’KaIOIIeM MUPE, BBIACIAS UX CYIIECTBEHHbIC CBOMCTBA (IPU3HAKN)

BJ'Ia,Z[CHI/Ie OCHOBaMH IIOHSATHHHOTO arrapara 1 CUMBOJIMYCCKOI'O A3bIKa (I)I/I3I/IKI/I u
HCITIOJIB30BAHHUE UX IJIA pCIICHUA y‘—Ie6HBIX 3aaa4,

YMCHHUC XapaKTCpU30BaATb CBOMCTBA TCII, (pI/I3I/I‘lCCKI/IC SABJICHUA W TPOUECCHI,
HCIIOJIb3YyA (byH)IaMeHTaHLHBIe U OMIIMPHUYCCKUEC 3aKOHBI

YMeHue OnuchiBaTh U3yUYCHHBIC CBOICTBA TeN U (PU3MYECKUE SBICHUS, UCTIONB3YSI
buznyecKre BeTHUNHBI

Brnanenue ocHOBaMH METOZOB HAyYHOTO MO3HAHUS C YYETOM COOIIOIEHUS MPABHI
0e30macHoOTO Tpya:

HaOmrosieHne  (U3MYECKUX  SBJICHUH: yMEHHE CaMOCTOSTEIbHO  COOMpATh
SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JaHHOro HaOopa oO0OpyJOBaHUS IO
UHCTPYKLIMM, ONMCHIBAaTh XOJ OMNbITa M 3alUCBIBaTh €r0  PEe3yJbTaThl,
(GopMyIMpOBATH BBIBOABI;

NPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NUECKUX BEIUYMH: yMEHUE
IUIAHUPOBATh  M3MEPEHMsI, CaMOCTOSITEIbHO COOMpPATh HKCIEPUMEHTAIBHYIO
YCTAHOBKY IO MHCTPYKIMH, BBIUYMCIATH 3HAYEHUE BEJIWYMHBI M aHAIN3UPOBATH
NOJY4YEHHbIE pe3yJbTaTbl € YYE€TOM 33JaHHOM IIOIPEIIHOCTU Pe3yJbTaTOB
U3MEPEHUN;

IPOBE/ICHUE HECIO0XKHBIX HKCIHEPUMEHTAIbHBIX HCCIEAO0BAaHUM; CaMOCTOSTEIbHO
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTaHOBKY M MPOBOJUTH HCCIEIOBAaHHUE I10
UHCTPYKLIMHU, MPEACTaBIATh IOJIYYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BUA€ TaOmuI M TrpaduKOB, YYHUTHIBATh IOTPELIHOCTH, JelaThb BBIBOJABI 110
pe3yJibTaTaM Hcciel0BaHus




[TornmaHme XapakTEpHBIX CBOWCTB (PU3MYECKHUX MOAENeH (MaTepuaibHas TOUYKa,
abCOJIIOTHO TBEPJOE TeNO, MOJENIN CTPOEHUS ra3oB, KHUJIKOCTEH M TBEPABIX Tell,
IUTAHEeTapHasi MoOJieJb aTOMa, HYKJIOHHAs MOJeldb AaTOMHOIO siipa) U yMEHHE
OPUMEHSTh UX JUI1 O0BSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmeHue oOBACHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallUi IPaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa, B YaCTHOCTH,
BBISIBIISATh IPUYMHHO-CJIEICTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHHE C OMOPOi Ha
U3y4EHHbIE CBOMCTBA (PM3MUYECKUX SIBICHUN, QPU3NUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH
1 MOJEIU

YMeHue pemaTh pacueTHble 3a1aun (Ha 6a3e 2 - 3 ypaBHEHUH), UCIIOJIb3Ysl 3aKOHbI
u (opmyIbl, CBs3bIBalOlIUE (DU3MUECKHE BEJIMYMHBI, B YAaCTHOCTH, 3aIlUCHIBAThH
KpaTKOE yCIIOBUE 3a/layM, BBISBISTH HEAOCTAIOUINE JaHHbBIC, BHIOMPATh 3aKOHBI H
dbopMyIibl, HEOOXOAUMBIE JUISI €€ PELIEHUs, UCIOJIb30BaTh CIIPAaBOYHBIE JIaHHBIE,
IIPOBOJAMTH pacyeTbl M OLEHUBATh PEAIUCTUYHOCTh IIOJYYEHHOTO 3HAYCHMS
(bu3nYeCcKOil BEIMYMHBL; YMEHHE ONPENEIATh pa3MEPHOCTh (PU3NUECKON BETUUHHBI,
MOJIyYEHHOU MpHU PEIICHUH 3aa4n

YMeHHe XapaKTepHU30BaTh IPUHLHUIBLI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
yuclie ObITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MTPOLIECCOB MO UX
OTIMCaHMIO, MCIIONIB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH M HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH

10

YMeHue UCTonb30BaTh 3HAHUA O (U3MYECKUX SBICHHUSX B IOBCETHEBHOW >KU3HU
Ui obecriedeHus: O€30MacHOCTH IMpH OOpalleHuu ¢ OBITOBBIMU IpHOOpaMH U
TEXHHYECKMMH YCTPOHCTBAMH, COXPAHEHHUS 3M0pOBbSI U COOJIOAEHHS HOPM
HKOJIOTHUECKOTO IMOBEIEHHUS B OKPYXarolllel cpese; MOHMMaHHe HEO0O0XOIUMOCTH
NPUMEHEHHS JOCTIDKCHMH (U3MKM W TEXHONOTMH JUIi  PalMOHAIBHOTO
IPUPOAONOIH30BAHUS

11

OneIT mOWCKa, TpeoOpa3oBaHUs W TpEICTaBICHHUS HHPOpMAIMH (PUINIECKOTO
COJIepKaHus C UCIIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA;
YMEHHE OIICHHBATh JOCTOBEPHOCTh IONYYCHHOH WHQOpPMAIIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOTHUTENbHBIX UCTOYHUKOB;

YMEHHE UCIOIB30BaTh MPHU BBITIOJHEHUU YUYCOHBIX 33/JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpKaHMs, CIpPaBOYHbIE MaTepHallbl, PeCypchl CETH
HurepHer;

BJIaJicHUuEe 0a30BBIMU HaBBIKAMU MpeoOpazoBaHus HH(OOPMAITUU U3 OJTHON 3HAKOBOM
CUCTEMBl B JIpYTyH0; YMEHHE CO3[aBaTh COOCTBCHHBIE NMHCHMEHHBIE U YCTHBIC
COO0O0IIeHUsI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX UCTOUHHUKOB

[NEPEYEHD OJIEMEHTOB COAEPKAHIA, ITPOBEPAEMBIX HA OI'D I10 ®U3UKE

Kon [IpoBepsieMbIil 3JIEMEHT COACPKAHUS
1 |MEXAHUWYECKUE ABJIEHUA
1.1 |Mexanuueckoe naBmxeHue. MarepuanbHas Touka. Cucrema otcyeta. OTHOCHTEIBHOCTH
JBHKEHUS
1.2 |PaBHOMEpHOE M HepaBHOMepHOe aBmkeHHE. CpejHss ckopocTh. DOpMysia Ul BEIYUCICHUS

CpeaHEN CKOPOCTH:




Vv =—
4
13 PaBHOMEpHOE mpsMOIWMHEHHOE IBIKEHHE. 3aBHCUMOCTh KOOPJMHATHI Tella OT BPEMCHH B
ClIyyae paBHOMEPHOTO MPSMOIUHEINHOTO ABMKCHUS:
x(t) = xg + Vxt.
I'paduku 3aBHCUMOCTH OT BPEMEHH JUISl TPOSKIIUH CKOPOCTH, MPOEKIIUH MEPEMEIICHUs, MyTH,
KOOPJHMHATHI IPH PABHOMEPHOM TPSIMOJIMHEHHOM JBHKEHUN
3aBUCUMOCTh KOOPAMHATEHI T€IA OT BPEMEHH B CIIy4ae PABHOYCKOPEHHOIO IIPSIMOIMHEHHOTO
1.4
JOBUXKCHUA:
e
x(t) =x, +v,l+a, >§
@opMybl I IPOEKLUU IEPEMEIIEHUs, POEKIUN CKOPOCTH U IPOEKLUU YCKOPEHUS IIpU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JABUKCHUU:
2
{
s () =v,, X+a, >62 ,
v (1) =v,, +a, X,
ax(t) = const,
2 2
Vox™ - Vix~ = 2axsx.
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl POCKITUU YCKOPEHHUS, IIPOCKIIUN CKOPOCTH, MPOCKIIHH
IepeMeNIeHus1, KOOPANHATHI IPA PABHOYCKOPEHHOM MPSMOJIMHENHOM IBH>KCHUHU
1.5 |CBobognoe manenue. dopmyiibl, ONMUCHIBAIONIAE CBOOOTHOE IMaJeHHE Tejia IO BEPTUKAIH
(IBW>KEHUWE Tena BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH
OT BPEMEHH ISl TPOCKIIUUA YCKOPEHHMsI, TPOCKIIMA CKOPOCTH M KOOPAMHATHI MIPU CBOOOIHOM
ImagacHuu Teja 110 BepTI/IKaHI/I
16 CKopocTh paBHOMEPHOIO JIBIKEHHUSI TeJla 10 OKpy)HOCTH. HanpaBienue ckopocTH.

dopmyna 175 BEIYUCIEHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTHU U MepUo]l oOpalieHus:

v =K
T

HeHTpOCTpeMI/ITGJIBHOe YCKOpCHHC. HaHpaBHeHI/IG HCHTPOCTPEMUTCIILHOIO  YCKOPCHUA.
d)opMyna AJId BBIYUCIICHUA YCKOPCHUA !

dopmyiia, CBsI3bIBaIOLIAsl IEPUOJ U YACTOTY OOpaLCHUS:




vV ——
T
1.7 |Macca. IlnoTHocTs BemecTsa. PopMyJia JUIsl BBIYMCIICHHS IIOTHOCTH:
_m
1.8 |Cumna - BekTopHas uzndeckast BenuurHa. CIoKeHUE CHIT
1.9 | SABnenue unepuuu. [lepselii 3akon HptoToHa
1.10 | BTopoii 3akon HeloToHa:
! r
F=mx.
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
1.11 | B3aumozericteue ten. Tperuii 3akoH HeloToHa:
| |
F 201~ F 10 2
112 | TpeHue moKOst U TpeHHE CKObkeHUs. DopMyna Ui BEIYHMCICHHS MOJIYJIS CHIIBL TPCHHS
CKOJIbXKECHUS:
FTp =u XV
1.13 Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanmu. 3akoH ynpyroi nedopMaiuu (3aKoH
I'yka):
114 | BeemupHoe Tsirorenne. 3aKOH BCCMUPHOTO TATOTCHHSL:
m, Xn
F=Gx1—=,
2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TTaICHHS.
dopmyna a7 BEIYUCICHUS CUJIBI TSHKECTU BOJM3HM MOBEPXHOCTH 3EMIIH:
F=mg.
JBxenue manet Bokpyr Comnnana. [lepBas kocmuueckas ckopocTs. HeBecoMoCTh 1 meperpy3Kku
115 | AMITysibC Tera - BeKTOpHasi pU3NICeCKast BEIMHHA.
| I
p=my
Nmnynbe cuctemsl Ted.
N3menenne nmiynsca. mmyibe cuibl
1.16 | 3akoH coxpaHeHUsI UMITYJIbCa JIsi 3AMKHYTOW CUCTEMBI TEJ:




| | |
p=my +m,v, =const.

PeaktuBHOE ABHKEHHE

1.17

Mexanuueckas pabota. @opmyna ajisi BEIYUCICHUS PaOOThI CUITBL:

A =Fscosa.

Mexanndeckass MOIITHOCTE:

1.18

Kunernueckas u MOTCHIUAJIbHAS SHCPIUA.
CDopMyna JJIs1 BBIYHMCJIICHUS KHHETHYICCKOM OHCPTHUHU:

TeopeMa 0 KHHETUYECKOU SHEPTUH.
dopmyiia i1 BBIYUCICHUS TOTEHIMAIBHON YHEPTUH Teja, MOAHATOTO Hall 3EMJICH:

E, = mgh

1.19

Mexannueckas OHCPI'UA:
E=E,+E,.

3akoH COXpPAaHCHUA MEXaHUYECKOI OHCPIUH. cDOpMYJ'Ia AJI1 3aKOHa COXPAaHCHUA MEXaHUYECKOH
OHEPTHUU B OTCYTCTBUC CUJI TPCHUSA:

E = const.

[IpeBpaienne MexaHU4eCKON SHEPTUH MTPU HAJTMYUU CUJIBI TPEHUS

1.20

[IpocTteie MexaHu3Mbl. "3070TO€ MPABUIIO" MEXAHUKH.
Poruar. MoMeHT cuitbl:

M =FL
VYciioBre paBHOBECHS pbluara:

M1+M2+...:0.

IToaBMKHBIN 1 HENOABHKHBIN OJIOKH.

AHOJ'IC3HZUI

3aTpadcHHas

KII/I mpocThIX MEXaHU3MOB, n=

1.21

JlaBiieHue TBEpIOTO TEaA.
dopmyiia 11 BBIYUCICHUS JaBJICHHS TBEPAOTO TEJa:




p g

JlaBnenue raza. ATMocdepHoe 1aBleHUE.
I'uapocTraTudeckoe naBlieHUE BHYTPH KUIKOCTH.
dopmyna 175 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

P =pgh+ Py,

1.22 | 3akown Ilackans. ['mapaBnuueckuii mpecc

1.23 3akon Apxumena. opmyna s onpeneneHus BITATKUBAIONIEH CUJIBI, IEHCTBYIONIECH HA TEIIO,
MOTPYKEHHOE B KHUAKOCTb WM ras:
F Apx. :pg V
VYcnosue niaBanus tena. [lnaBanue cyaoB U BO3AyXoIjIaBaHUE

1.24 | Mexanuveckue KkoyieOaHusA. AMIUIMTYyJa, TEPHOJ U YacToTa Kojebanuwii. dDopmyna,
CBSI3BIBAIOIIAS YaCTOTY U MEpUo Konebanuii: V :%

1.25 {MaremMatuueckuii U OpyXKUHHBbIA MasTHUKHU. [IpeBpaiieHue sHepruum mnpu KoseOaTelbHOM
JIBYKEHUH

1.26 | 3aryxatomue kojebaHus. BeinyxneHHble Konebanus. Pezonanc

1 27 |Mexanudeckne BONHEL IIpOJONBHBIC M MONEPEYHbIC BOJNHBL JUIMHA BOJNHBI M CKOPOCTH
pacnpocTpaHeHUs BOJIHBI:
A=vX

1.28 |3Byk. I'pomkocTs M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa TPAaHHLE IBYX CpPEI.
WNudpa3Byk u yapTpa3zByK

1.29 |IlpakTuyeckue paboThbl

W3mepenue cpenHedl IUIOTHOCTH BEILIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH IPY’KUHBI,
KOs duLreHTa TPEHHs] CKOJbXEHUS; paOOThl CHJIbI TPEHMsS, CHJIBI YIPYTOCTH; CpeaHel
CKOpPOCTH JBM)KEHUS OpyCKa M0 HaKJIOHHOH IUIOCKOCTH; YCKOPEHHs OpycKa MpU JBHXKEHUU IO
HAKJIOHHOM IJIOCKOCTH; YacTOThI U IIeproia KoJeOaHUi MaTeMaTHYecKoro MasiTHUKA; YaCTOTHI
U nepuojaa KojeOaHUH NpPYKUHHOTO MasTHUKA; MOMEHTAa CHIIbI, JEHCTBYIOLIET0 Ha pbIYar;
paboThI CUJIBI YIIPYTOCTH MPH MOABEME I'Py3a C IOMOIIbIO HEMOABUKHOIO 0JI0Ka; pabOThI CHIIbI
yIPYTOCTH MPH MOIBEME I'Py3a ¢ HOMOIIBIO MOABHKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00beMa MOrpy>KEHHOH 4YacTu Tejla U OT
IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI OT MAacChl T€ja; CUJIbI TPEHMUS
CKOJIB’)KEHHUSI OT CHJIbI HOPMaJbHOTO JAaBJIEHHUS M OT pOJa MOBEPXHOCTH; CHJIbI YHPYTOCTH,
BO3HUKAIOIIEH B MPYXHHE, OT CTENEeHU AedopMaliy NpPY>KHUHBI; YCKOpPEeHus Opycka OT yria
HaKJIOHA HAIPaBIISIOINICH; epro/a (4acTOThl) KoJIeOaHWH HUTSHOTO MAasiTHUKA OT JUTMHBI HUTH,
nepuosia KojeOaHWM MNpPY)KMHHOTO MasTHHKAa OT MacChl Ipy3a M JKECTKOCTH IpPYXKHHBI,
HCCIIeI0BaHNE HE3aBUCUMOCTH NIepro/1a KoieOaHui HUTSIHOTO MasiTHUKA OT Macchl rpys3a.
IIpoBepka yciioBust paBHOBECHUS pbldyara




1.30

®u3nuecKue ABJICHMS B IPUPOJE: PUMEPHI ABUKEHUS C PA3JIUYHBIMU CKOPOCTSIMU B KUBOH H
HEXXUBOU IIPUPOAE, ACHCTBUE CWIBI TPEHUS B IPUPOAEC U TEXHUKE, NPUIMBBI U OTIUBBHI,
nBrkeHue miaaHeT CoJHEYHOM cUCTEMBbl, pEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIYari B
TeJIe YeJOBEKa, BIUSHHE aTMOC(HEPHOro HaBJIEHHMs Ha JKUBOW OpraHu3M, IJIaBaHHE pPhIO,
BOCIIPUSATHE 3BYKOB )KMBOTHBIMHM, 3€MJIETPACEHHE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 3XO

1.31 | TexHu4eckue YyCTPOWCTBA: CIHUIOMETpP, MATYMKUA IIOJOKEHHUS, PACCTOSIHUS W YCKOPEHHS,
JTUHAMOMETp, TOIIUITHUKY, PAKEThI, pblUar, MOABKHBIN U HEMOABUKHBIA OJOKH, HAKIIOHHAS
IJIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY, COOOIIAONINECS COCY/IbI, yCTPONCTBO BOJOMPOBO/IA,
TUIPaBIMYECKUN TPEcC, MAaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIITHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTIOIB30BAHKE YIIBTPA3BYKa B OBITY U TEXHUKE

2 | TEIIJIOBBIE ABJIEHW A

2.1 [OcHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPHHM CTPOEHHUs BellecTBa. Mojenu
TBEP/IOTO, JKUIKOTO M Ta3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammudyeckue u amopgHbIe
Tena

2.2 |JlBwkeHne dyacTull BemecTBa. CBA3b CKOPOCTH JBMXKEHUS YACTHI[ C TEMIIEpaTypoil.
BpoyHoBckoe nBuxenue, muddy3us

2.3 |CMauynBaHHUE U KaNWJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIupeHHE U CHKATHE

2.5 | TermoBoe paBHOBECHE

2.6 | Buytpennss sueprusi. Pabota u Tersonepenaya Kak criocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUN

2.7 |Buasl Temionepeaayn: TemionpoBOJHOCTb, KOHBEKIUS, U3TyUYCHUE

78 HarpeBanue u oxnaxnaenue teia. KoauyecTBo TeIoThl. Y AebHas TEMIOEMKOCTb:

Q=cm(t; - t;)

29 3aK0H COXpaHEHUs YHEPTHUHU B TEIIOBBIX IpoIieccax. Y paBHEHHE TEIIOBOro OajaHca:
Q+Q+..=0

210 Ucnapenne u konaeHcauusi. M3MeHeHHME BHYTPEHHEW SHEPrUM B MPOIECCE HCHAPEHUs U
KoHJieHcanuu. Kunenue sxuakoctu. Y aenpHasi TEIioTa napooopa3oBaHus:

L =%
m
2.11 | BnaxxHOCTh BO3/lyXa
212 [InaBnenne u Kpucramnmzauus. V3MeHeHUWE BHYTPEHHEW OHHEPruM NpHU IUIABICHUU H

KpucTaJlJIn3alu. y}ICHBHafl TCIJIOTA IIJIaBJICHUA:

2.13

BHYTpeHHHH OHCPIusA CropaHusd TOILJIMBA. Y aennHas TemjioTa CropaHuA TOILIMBA:




m

2.14 | [Tpunnumb! paboTe! TeroBsix AsuraTenei. KITJ[ remmoBoro aurarens

2.15 | [IpakTrueckue paboThI
N3mepenue ynenpHON TEMIOEMKOCTH METAJUIMYECKOro IMJIMHJpA; KOJUYEeCTBA TEIUIOTHI,
MOJIyY€HHOTO BOJIOM KOMHATHOW TemmepaTypbl (PUKCHPOBAHHOW MacChl, B KOTOPYIO OIMYyIIEH
HarpeTbli [MWINHJIP; KOJMYECTBA TETUIOThI, OTIAHHOTO HATPETHIM LUIUHIAPOM, TTOCTIE OMyCKAHUS
€ro B BOJly KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa; YJI€IbHOMN TEIIOTHI
IJIABJICHUS JIbJA.
HccnenoBanue W3MEHEHHsI TEMIIEpaTypbl BOJbI IPU PAa3IMYHBIX YCIOBUSX; SIBJIICHUSA
TeruIooOMeHa NPU CMEIIMBAHUH XOJIOTHOW U TOPSIYel BOJBI; TIPOIecca UCIIapCHHUS

2.16 | ®usnueckue sIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHUE W KAMWUISAPHBIC SBJICHUS B
MIPUPOJIE, KPUCTAIUTIBI B IpUpoe, uanyuenue ConHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHHE POCHI, TYMaHa, WHEs, CHEeTa

2.17 | Texuuueckue yCTpOMNCTBA: KaNWJUISPbI, MPUMEPbl UCIOIb30BAaHUS KPUCTAJUIOB, >KMJIKOCTHBIN
TEPMOMETp, JATYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHUS JOMOB, THIPOMETPHI,
TICUXPOMETP, TapoBasi TYpOMHA, IBUTATEIh BHYTPEHHETO CTOpaHUs

3 | DJIEKTPOMAI'HUTHBIE SABJIEHU A

3.1 |Dnektpuszauus Ten. JBa BUlla 3JIEKTPUUECKUX 3apsiioB

3.2 | B3auMogeiicTBue 3apsiKeHHbIX Tenl. 3akoH KynoHa

3.3 |3aK0oH COXpaHEHUs IEKTPUUECKOI0 3apsiaa

3.4 |Onexktpuueckoe mnoiae. HampsskeHHOCTh 3aekTpuyeckoro nois. [lpuHuun cyneprno3unuu
INEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 |Hocurenu 3neKTpuuecKux 3apsAaoB. JJefcTBUE AIeKTpUIECKOT0 OIS Ha AIEKTPUUECKUE 3aPSIbL.
[IpoBOAHMKYN U AUDIIEKTPUKHU

36 [TocTostHHBIM 3nekTpruyeckuil TOK. JleiicTBUs anekTpuyeckoro Toka. Cuna toka. Hanpsokenue.

l
37 | DMEKTPUUECKOE CONPOTUBICHHE. Y ICNIBHOE HICKTPUIECKOE CONPOTUBIICHHE!

r=E
S

3.8

3axon OMa Juid y4acTKa IEeKTPUYECKOM Liemnu:




I =—
R
3 ¢ |IlocmenoBarenbHOE COCAMHEHHE POBOHHIKOB:
I] :Iz;U:Ul +U2;R:R1 +R2.
[TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHHUS:
_R
U=Uyl=T+I R=—".
2
CMer1aHHbIe CO€AMHEHUS TPOBOIHUKOB

3 10 |Pab0Ta ¥ MOIIHOCTE ANMEKTPHYECKOTO TOKA.
A=U-1-t,P=U"1

311 3akoH [[xoyns-Jlenna:

Q =1?-R-t

3.12 | OnbIT Opcrena. MarHuTHoe 1ose npsiMoro NpoBOAHKUKA C TOKOM. JIMHUMM MarHUTHON HHIYKIIUH

3.13 | MarnuTHOE 110J1€ MOCTOSIHHOIO MarHuTa. B3anMmopaeiicTBre MOCTOSHHBIX MarHUTOB

3.14 | leficTBuE MarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM

3.15 | OnbiThl @apanes. SABnenue anekTpomarauTHo nHAykuu. [Ipasuiio Jlenna

3.16 |IIpakTryeckue paboThbl
W3mepeHue 37IE€KTPUUECKOrO COMPOTHUBIIEHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUUYECKOTO TOKA,
paboOTHI IIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOLIETO B MPOBOJHHMKE (PE3UCTOPHI,
JaMIIOYKa), OT HaNpsKEHMsI Ha KOHIaX MPOBOJAHMKA; 3aBUCUMOCTH CONPOTUBIIEHUS OT JJIMHBI
IIPOBOJIHUKA, MJIOIIAIN €r0 HOMEPEYHOTr0 CEYeHUS U YAECIbHOIO COIPOTUBIICHHS.

[IpoBepka mpaBuia A 3JIEKTPUUECKOTO HAIpPSDKEHUS MPU IOCJIEN0BATEIbHOM COCIUHEHUU
MIPOBOJIHUKOB; MpPaBWiIa JUIsl CHUJIbl 3JIEKTPUUECKOrO0 TOKAa IMpH MapajuleIbHOM COEIUHEHUU
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 | Dusnueckue sIBICHUS B IPUPOJIE: IIEKTPUUECKHE SBJICHUS B aTMOC(epe, SIEKTPUUECTBO HKUBBIX
OpPraHU3MOB, MarHUTHOE T0J€ 3eMIIH, Apeii( MOJIFOCOB, POJIb MATHUTHOTO TOJIS AJIS AKU3HU Ha
3emiie, NOJSPHOE CUSIHUE

3.18 | Texnuueckue yCTPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEeOCTaT, CUYETYUK
JIEKTPUUYECKON YHEPTUH, HIEKTPOOCBETUTENbHBIE IPUOOPHI, HArPEeBATEIbHBIE IIEKTPOIPUOOPHI
(mpuMepsl), SEKTPUUECKHE MPEIOXPAHUTENH, SJIEKTPOMArHUT, AIEKTPOABUTaTENb TOCTOSIHHOTO
TOKa, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 | DnexTpomaruuTHble BOJHBI. [1Ikana 31eKTpoOMarHuTHBIX BOJIH

3.20 | JIyueBast mosiens cBeta. [IpsimonnHeitHOe pacipocTpaHEHUE CBETa

3.21 |3akoH oTpakeHus cBera. [lmockoe 3epkaino




3.22

IIpenomieHue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 | Jucnepcus cBera

3 04 | /InH3a. Xog myyeit B imH3e. DOKYCHOE PACCTOSHHUE JIMH3bI. ONTHYECKAs CHIIA JIMH3BI:
D=1/F

3.25 |I'na3 kak ontudeckas cucrema. Onrudeckue mpudopsl

3.26 | [IpakTuueckue pabOThI
W3mepeHne OnTHYECKOW CHIIBI cOOMparomeil JHH3BI; (POKYCHOTO DPACCTOSHUS COOMparomeit
TUH3bl (110 CBOWMCTBY paBEHCTBA pa3MEpPOB MpeaMeTa MU H300paKeHUs, Korja MpeaMeT
pacrioyio’keH B IBOMHOM (poKyce), moKa3zaTelis MPeIoMIICHHUS CTEKJIa.
HccnenoBanue cBoiicTBa M300pakeHUs, TMOMYYEHHOTO C TOMOIIBIO COOMpAIONIEH JHH3BI,
M3MEHEHHUs (DOKYCHOTO PACCTOSIHHUS JBYX CIOXCHHBIX JIMH3; 3aBUCUMOCTH yTJia MPEIOMIICHHUS
CBETOBOTO JIy4a OT yIJIa MaJeHUs Ha rpaHulle "BO3ayX - CTEKIO0"

3.27 | Dusnueckue siBieHUs B npupoae: 3atmenust Connua u JIyHbl, IBeTa TeJ, ONTUYECKUE SBICHUS
B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | TexHMueCKHE YCTPOMCTBA: OYKH, IEPHUCKOT, (DOTOAMIIapaT, ONTHIECKHUE CBETOBOIBI

4 |KBAHTOBBIE SBJIEHUA

4.1 |PagmoaktuBHOCTh. Anbda-, Oeta-, ramma-u3inyueHus. Peakiuu anbda- u 6era-pacnaga

4.2 |OmnsiTel Pezepdopaa mo paccessauto anbda-vactu. [nanerapras momens atoma

4.3 | CocrtaB aTroMHOrO0 siipa. M30TomnbI

4.4 |Ilepuop momypacmajia aTOMHBIX Si7Ep

4.5 | SInepHble peakinu. 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MaCCOBOTO YUCEIN

4.6 |®usnyeckue SBICHHUS B MPUPOJE: €CTECTBEHHBIN PaguOaKTHBHBIA (DOH, KOCMUYECKUE JTyYH,
PaIMOaKTUBHOE U3ITyYEHHE MPUPOHBIX MUHEPAJIOB, IEUCTBHE PATUOAKTUBHBIX M3TyYEeHUN Ha
OpraHu3M YeJIOBEKa

4.7 |TexHuuyeckue yCTpPOMCTBA: CHEKTPOCKOI, WHIAMBUIYAJIbHBIA JTO3UMETp, Kamepa BuiibcoHa,

AJlepHasl YHEpreTuKa




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka. 7 ki.: yae0. ayis oomeoopazoBat. yupexaenuii / A. B. Iepsimkua. — M.
Hpoda, 2022
2. ®uzuka. 8 ki1.: yueO. a1st o0eodpazonar. yupexaenuii / A. B. [lepbimkun. — M.:
Hpoda, 2022
3. ®usuka. 9 ki1.: yueb. nis obmeoOpasopat. yupexaeHuit / A. B. Tlepsimkun. — M.
Hpoda, 2022

METOINYECKHUE MATEPHUAJIBI JIS YYUTEJIA

1. ®usuka. 7 kin.: yue0. aisa obmieodpaszoBart. yupexaenuii / A. B. Ilepoeimkun. — M.:
Hpoda, 2022

2. ®usuka. 8 ki.: yueb. st oomeoopazosart. yupexaenuii / A. B. [epoimkua. — M.
Hpoda, 2022

3. ®usuka. 9 ki1.: yueb. nis odmeoOpasoat. yupexaeHuit / A. B. Tlepsimkun. — M.
Hpoda, 2022

4. ®uzuka. 7 knacc. ba3zoBeiit ypoBeHs. MeToanueckoe nocodue / O.A. UepHukona,
C.H. I'manenkosa, B.B. Kyapssues. — M.: [Ipocsemenue, 2024

5. ®usuka. 7 kinacc. Metonuueckue pekoMeHaanuu. [loypounsie pa3paboTku K
yueonuky Ilepreimkuna M. M. MBanosa / [letpoBa M.A., Jlanunor 1. A., UepHenkas

N.B., Suyk B.A. — M.: IIpocsemienue, 2024
HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Ilnarpopma OaHKa TPEHUPOBOUHBIX 3aJaHUN JUIsI MOJATOTOBKM K TECTUPOBAHHIO
(byHKIIMOHATBHOM TpaMOTHOCTH 00y4aronuxcs https://fg.resh.edu.ru

2. Ilopran «Poccuiickas sneKkTpoHHas mKotay https://resh.edu.ru

3. HaBurarop HaygHo-MeTOAMYECKUX pa3paboTok https://apkpro.guppros.ru/n avigator/
4. bubmmoreka nu@poBoro 0opa3oBaTebHOr0 KOHTEHTa https://urok.apkpro.ru
S.Ilopran  @®I'BHY «®enepanbHplii MHCTUTYT II€IArOTMYECKUX  HU3MEPECHUI»
https://fipi.ru

6. ButpruHa cuMynsiumoHHBIX HEHTPoB https://education.apkpro.ru/simulators
7.TocynapctBenHas  uHdpopmanuonHas  cuctema  «CoBpemeHHas  nudpoBas
oOpazoBaTenbHas cpena» https://online.edu.ru
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