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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJIeHA
Ha OCHOBE IOJIOKEHUI U TPeOOBaHUM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTesibHOM mporpammel, npeactaBieHHbx B PI'OC OO0, a takxe
yuaétoM (pemepanbHOM paboueil mporpaMMbl BocnuTaHus W KoHnenmmu mpenogaBaHus
yueOHoro npeamera « Pu3nka.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OpPraHU3alvI0 U3YYeHUs! (PU3MKU
Ha JICSITEIIbHOCTHOW OCHOBE. B mporpamme mo (uM3WKe yYHTHIBAIOTCS BO3MOKHOCTHU
ydyeOHoro mnpeamera B peanuzanuu TpedoBanuitk PI'OC OOO Kk MmIaHUPYEMbIM
JUYHOCTHBIM M METANpeIMETHBIM pPe3yJibTaTaM OO0y4YeHHUs, a TakKe MEXIPEIMETHbIC
CBSA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs.

[Iporpamma no ¢u3MKe yCTaHABIMBAET PACIPEICICHHE y4eOHOro Marepuaia Io
rogaM oOydeHus (MO Kiaccam), MOpeaiaraerT MNPUMEPHYI IOCIEI0BATENbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOIO COJEPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOImMUXCS.

[Iporpamma 1o ¢usuke paspaboTaHa ¢ UENbIO OKa3aHUS METOAUYECKON MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpamMMBbl 0 Y4eOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIUM [IJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, TTOCKOJIbKY (DU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouoyiorueit, actpoHoMuei u ¢uzudeckoil reorpadueid, BHOCUT
BKJIaJi B €CTECTBEHHOHAy4YHYI0 KApTUHY MHUpaA, NPEAOCTABISIET HauOoJiee SICHbIC
00pa3ipl MPUMEHEHHUS! HAYYHOTO METOJa MO3HaHWS, TO €CTh croco0a MOoJy4eHUs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onmna w3 raaBHBIX 3a7a4  (DU3MYECKOro O0Opa3oBaHHMS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHOHAyYHON TI'pPaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenue ¢uszuku Ha 0a30BOM ypOBHE NIperosaraeT OBJaJeHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPUIYIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICIOBAHNUS;

e UMHTEPIPETUPOBATH JaHHBIE W HCIOJIL30BaTh HAy4HBIC JTOKa3aTeIbCTBA
JU1s1 IOJTyYEHUSI BBIBOJIOB.

[enu nzydyenus: pusuku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs ONPEICIICHbI
B Konmenmuu mnpenonaBanmst ydeOHOro mpeamera «Pusmka» B 00pa3oBATEIBHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHEIE
oO1ieoOpazoBareybHble  NPOrpaMMbl,  YTBEpPXKAEHHOM  pemenreM  Koseruu



MunuctepctBa npocsenieHus: Poccutickoit ®deneparuu (mpotokon ot 3 mexadps 2019
r. No [TK4BH).
Heaun nzyvyeHus puankm:

npuoOpeTeHne HHTepeca U CTPEMIICHUSI 00YyJaloOlMXCsl K HAyYHOMY U3YUEHUIO
HPUPOABI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJI¢ TO3HAHUSA W (OPMHUPOBAHUE
HCCJIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

(¢opMHpoBaHHE HAYYHOTO MHMPOBO33pPEHHSI KaK pe3ysibTaTa H3Y4YECHHS OCHOB
CTPOCHUS MaTepHH U (PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

¢opmupoBaHre TPEACTABICHUNA O pOIM (U3UKK JUIsI Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayiien npodeccuoHaabHON
JESITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHEHIIEMYy 00YYEHUIO
B 3TOM HampaBJICHUHU.

JlocTikeHre 3TUX LEeedl mporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsI 00E€CIIEYNBAETCS PELIEHUEM CIEAYIOLINX 3a4a4:

MpuoOpEeTEeHNE 3HAHUK O JAWCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETeHNE YMEHUM ONUCHIBATH M OOBSICHATH (PU3WYECKUE SBICHUS C
HCITOJTh30BAaHNEM TTOTYICHHBIX 3HAHH;

OCBOCHHE  METOJIOB  pCIIEHUS  MPOCTEHIMX  pacy€THBIX  3amdad ¢
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUM HAOIIOATh MPHUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
HCITOJIb30BaHUEM M3MEPHUTEIBHBIX PHOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ uHPOpMaluend (U3NYECKOT0 COACpIKaAHUA,
BKJIFOYas WHGOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 H
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO cdepamMu MpodheCCUOHAIBHOU NIEeSITEIHbHOCTH, CBS3aHHBIMU C
(GU3HKON, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHHUSIX
(bu3HUecKoi HayKH.

Ha wusyuenue ¢usuku (6a30BbIA YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi oTBoaAuTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno), B 8§
Kiacce — 68 yacoB (2 ydaca B Hemento), B 9 kmacce — 102 yaca (3 yaca B HeAelnio).

[Ipennaraemeiii B mporpamme mno (Qu3uke MepeueHb JIab0opaTOpHBIX paboT H
OIBITOB HOCHUT PEKOMEHIATEJbHBII XapakTep, y4uTelb JellaeT BbIOOp IMPOBEICHHUS
7a00paTOpPHBIX PA0OT M OMNBITOB C Y4ETOM HWHAMBHUIAYAIbHBIX OCOOEHHOCTEH



oOyJaronIMxcsi, CIHUCKa 3KCIEPUMEHTAJIbHBIX 3aJaHUl, MpEIJaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOTI'0 3K3aMEeHa 10 (pU3UKE.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEr0 MUpA.

®uszuka — Hayka O npupone. SBinenus npupoasl. Dusznueckue SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuyuHbl. W3mepenuwe (Qusnyeckux BeauuuH. DuU3NUEcKHe
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue  eCTECTBEHHbIE HAyKH  H3Yy4aloT [PUPO.Y.
EcTecTBeHHOHAyUHBIN METO/]] MMO3HAHUS: HAOIIOIEHNE, IOCTAHOBKA HAYYHOI'O0 BOIIPOCA,
BBIJIBUKEHUE  TUIIOTE3, OKCIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBSICHEHUE
HabrogaemMoro saBieHus. Onucanue (U3NYECKUX sIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

1. MexaHW4eCcKHe, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. @usnueckue MNpuOOpPbl U MpoUEAypa MNPSIMBIX H3MEPEHUI aHaJOrOBbIM U

1M pOBBIM IPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. H3mepenue paccTosTHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPIOTO TeaA.

4. OmnpeneneHue pa3sMepoB MaJbIX TEJl.

5. M3mepenue teMiieparypsl IpU IOMOLIM KUAKOCTHOIO TEPMOMETPA U JAaTYUKA

TEMIIEPATYPHI.
6. IIpoBeneHue wuccienoBaHUSA M0 IPOBEPKE THUIOTE3Bl: NAJbHOCTH MOJIETA
IapyKa, MymEeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBbIIE BBICOTA TYCKA.

Pa3znen 2. IlepBoHayaibHbIe CBECHUS O CTPOCHUH BelIeCTBA.

Crpoenue BeniecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepsbl. OIBIThI, JOKa3bIBAIOIINE
JTVCKPETHOE CTPOEHHE BEIIECTBA.

JIBkenne yactun  BeniecTBa.  (CBs3b  CKOPOCTM  JIBMXKEHHUSI YacTHI] C
Temneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumopelcTBue yacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHUE TIa30B, >KUJIKOCTEH U TBEPABIX
(KkpucTaymyeckux) Ted. B3auMocBsi3b MEXAYy CBOWMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U MX ATOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHSL.

2. HabGmonenue nuddyszuu.

3. HaOmronenue siBieHH, OOBSCHSAIOMUXCSA MPUTSKEHUEM WU OTTAIKHMBAHUEM

YaCTHUIL BEIIECTBA.



Jlabopamopuusie pabomel u onvimeot.
1. OreHka 1uaMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEVIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.
MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssI CKOPOCTh TNPU HEPABHOMEPHOM JBMKEHUU. Pacdyér mytu u
BPEMEHU JABUKEHUS.
SBnenue wuHepHUU. 3aKOH UHEpUUHM. B3auMopjelcTBHe Ten Kak MIpUYMHA
M3MEHEHUSI CKOPOCTH JIBMXKEHMS Tell. Macca kak mMepa MHEepTHOCTH Tena. [1noTHOCTh
BemecTBa. CBs3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.
Cua Kak xapakTepHCTHKA B3auMoercTBus Ten. Cuia yrnpyroctd u 3akoH ['yka.
N3Mmepenue cuiabl ¢ MOMOUIBIO JTUHAMOMETpA. SIBJICHUE TITOTEHUS] U CUJIa TSXKECTH.
Cunma Tsoxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CrioxkeHue cwuil,
HaIpaBIICHHBIX MO OAHOUN mpsamoil. PaBHoaeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIbKEHHS M TPEHUE NOKOs. TpeHue B MpUpOAE U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHne MeEXaHMYECKOro JTBHKEHHUS TETa.
2. H3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHne u3MeHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc 0 B3aUMOACHCTBUIO TEI.
6. CnoxkeHue cuJ1, HallpaBJIEHHBIX IO OJJHOM NIPSMOM.
Jlabopamopnuie pabomuel u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABWKEHHUS (IIapUKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpegneneHure CcpeAHEl CKOPOCTH CKOJIBKEHHsS Opycka WM IIapukKa I0
HaKJIOHHOW INIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmBITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJILKEHHUS OT Beca
TEJa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenne. CriocoObl yMEHBINIEHWS W yBEIMYCHHs naBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT o0bEma, Temneparypsl. llepenaya naBnenus TBEPIALIMU
TeJIaMU, SJKUJIKOCTIMU © Ta3zamu. 3akoH [lackans. [IHeBMarudeckue MallvHBbI.
3aBUCUMOCTbh JIaBJICHUSI JKUJKOCTH OT TIYyOWHBL. ['HMIpocTtaTuyeckuil mapajokc.
CooOwmaromuecs cocybl. [ 'mapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuMHBI CylIecTBOBaHUS
BO3ymHOM o0osouku 3emun. Omnbit  Toppuuemnu. HW3mepenue arMocdepHOro



JaBjeHusl. 3aBUCUMOCTb aTMOC(EPHOro AaBJIEHHMS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTro 1aBJICHUS.
JleificTBUe KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeITanmkuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.
Jemoncmpayuu.

A A

N

3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

I'mppaBnuueckunii nmpecc.

[IposiBneHune neicTBrsl aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKMUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tena U
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHusl TeN: IUIABAHUE WJIW MOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOULIEHHUS IIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIe OT 00BbEMa MOTPYKEHHOH B
JKHJIKOCTh YaCTH TeJa.

Ornpenenenne BBITANKMABAIOIIECH CUIIBL, IEVCTBYIOIIEH HA TEJIO, MTOIPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONICH CWJIbI, JICMCTBYIONIECH HA TEIO B
JKHJIKOCTH, OT MacCCHhI TeJa.

OnbIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEIO B KHUIAKOCTHU, OT 00bEMa MOTPYKEHHOU B KUIAKOCTH
YaCTH TeJjia U OT INIOTHOCTH >KUJIKOCTH.

KoHcTpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U OINIPENICIICHHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaboTra 1 MOIIHOCTB. JHEPrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs
peruara. [IpuMeHeHue mpaBmia paBHOBECHS pbhluara K OJOKY. «30JI0TOE TMPaBUIIO»
mexanuku. KITJI mpocTeix mexanu3moB. [IpocTbie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanuueckas  SHeprus. KuHernueckas W TNOTEHIMAIbHAs  DHEPIUSs.
[IpeBpailieHrie OHOTO BHJIa MEXAHUYECKOW SHEPrud B APYroil. 3aKOH COXpaHEHUS
SHEPIrUH B MEXAHUKE.

Jemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomel u onvimol.

1.

2.

Onpenenenue padOTbl CHIIBI TPEHUS NPHU PABHOMEPHOM JIBXKEHHM Tena IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccenenoBanue ycaoBUi paBHOBECHUS pblyara.



3. Msmepenue KIIJ] HakJIOHHO# TIJIOCKOCTH.
4. M3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3nea 6. TenioBbIe ABJICHHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOEHUS BEILIECTBA.
Macca u pa3mepsl atoMOB U MOJEKyJd. ONbBITh, MOATBEPKAAIONINE OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu  TBEPIOro, >KUAKOTO M ra3o00pa3HOrO  COCTOSIHUWA  BEIIECTBA.
Kpucramnuueckue u amopdusie Ttena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPIBIX TEI HA OCHOBE TOJIOKEHUNW MOJIEKYJAPHO-KUHETHUYECKON  TEOpHH.
CmaunBaHUE M KaNWJUISIPHBIE ABIEHUS. TennoBoe paclInpeHUe U CKaTUe.

Temnepatypa. CBa3b TEMIIEPATypbl CO CKOPOCTHIO TETJIOBOTO JIBUKCHUS YACTHII.
Buyrtpennsisa sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEPTHUU: TEIUlonepenaya u
coBepiieHue paboTel. Buasl Temomnepenayu:  TEMUIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonuuectBo TemnoTel. YjaenbHas TEMIOEMKOCTh BellecTBa. TermmooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIUJIOBOro OanaHca. [lmaBieHue u oTBepieBaHMe
KPUCTAUIMYECKUX BEIIECTB. YJelbHas Teruiota IiaBieHus. [lapooOpa3zoBanue wu
koHgeHcanus. Mcnapenwe. Kunenuwe. VYienpHas Temiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATypPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

Bnaxuocts Bo3myxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipuntuner padoTs! TernoBsix asurateneit KI1/] termioBoro nurarens. TernoBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEIbl.

3aKOH COXpPAHEHUS U MPEBPALICHUS SHEPTUH B TETJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JABUKCHHUS.

Habmonenune nuddysun.

HaOmronenue siBjieHni CMauyMBaHUS U KalMWLUIAPHBIX SIBICHUM.

HaOmnronenue TeniaioBoro paciimpeHus Ted.

N3MeHenue naBiaeHus rasa Ipud U3MEHEHUM O0BEMAa M HArpeBaHUU WJIU
OXJIAKJICHUH.

v wN

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxJtaxkieHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiieHUH pabOTH BHCIITHAMH CHJIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOmronenue KumneHus.

12. HabnroaeHue mocTosHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Moienu TeIUIOBBIX ABUTATEIICH.

o 0 N o



Jlabopamopuvie pabomel u onvimeot.

1. OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM MJIU caxapa.

3. OmpIThl MO HAOMIONCHUIO TEIUIOBOTO pPACIIMPEHHs] Ta30B, KHUAKOCTEH W

TBEPABIX TEII.
4. OrmpeneneHue NaBICHUS BO3/1yXa B OaJJIOHE INPULIA.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJIECHUS BO3/1yXa OT €ro 00béMa U
HarpeBaHus WIM OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEUHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmoneHune u3MeHEHUsT BHYTPEHHEHl SHeprum Teila B pe3yibTaTe
TEIUIONEPEeIaut U pabOThI BHEIIHUX CHJL.

8. HccinenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U Topsiuei
BO/JIBI.

9. OmpeneneHure KOJIMYECTBA TEIJIOTHI, MOTYYEHHOIO BOJOM MpPHU TEIIOOOMEHE C
HArpeThbIM METAUIMYECKUM LUAJTUHAPOM.

10. OnpesesieHne yAeIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenesnieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenerieHre yieabHOM TEIUIOTHI IIABICHUS JIbJA.

Pa3znes 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. [[Ba ponxa dIIEKTpUYECKHMX 3apsaaoB. Bzaumopaencrtaue
3apsOKEHHBIX Tenl. 3akoH KylioHa (3aBUCMMOCTB CUJIbI B3aUMOJEHCTBUS 3apsSKEHHBIX
TE€J OT BEJTUYHMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TE€JIaMu).

Onextpuyeckoe mnone. Hanpspk€HHOCTE  anekTpudeckoro mnois. lIpuHnmn
CYINEPIO3ULMHU FMEKTPUIECKUX MoJIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenmn »snextpuyeckux 3apsaoB. OJEMEHTApHBIA JJIEKTPUYECKUM  3apsml.
Crpoenne atoma. I[IpOBOIHMKM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsza.

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. FICTOUHMKH
IIOCTOSIHHOTO TOKa. JIEHMCTBHS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHMUYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cuna Toka. DIeKTpudYecKkoe HanpspkeHue. ConpoTUBIICHHE
IIPOBOJIHMKA. YJIEJbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma i ydacTKa LENu.
ITocnenoBarenbHOE M NTapauIEIbHOE COEANHEHUE IPOBOIHUKOB.

Pabota ®  MOIIHOCTH BJEKTPUYECKOTO ToKa. 3akoH JDxoymns—JleHua.
DNeKTpuYecKue LEeNu U TOTPEeOUTENH 3JIEKTpUYecKod sHepruu B ObITy. Kopotkoe
3aMBbIKaHHE.

IlocTrosiHHBIE MarHuThl. B3aMMOmEMCTBHE NOCTOSAHHBIX MArHUTOB. MaruurtHoe
nosie. MarauTHoe noje 3eMJId U €ro 3HaueHue i Ku3HU Ha 3emiie. OneiT Opcrena.
MarsHuTHoe 1oJIe 2JIEKTPUYECKOTO TOKA. [IprMeHeHHe 3IeKTPOMarHuTOB B TEXHHKE.



I[CﬁCTBPIC MAarouTHOTO ITIOJIA Ha IMMPOBOJHUK C TOKOM. BHGKTPO,Z[BI/II‘aTeJII) ITOCTOAHHOTI'O

TOKaA.

Hcnonp3oBaHue BHCKTPO,HBHFaTeJIeﬁ B TCXHHYCCKUX YCTpOﬁCTBaX N Ha

TpaHCIIOpTeE.
Oneitel Dapanes. SABneHue snekTpoMarHuTHOM HHAYKUMH. [IpaBuno Jlenuma.
Onekrporeneparop. CrnocoObl MOJYy4eHUsT SJIEKTPUUECKON SHEPrUU. DIIEKTPOCTAHIUU
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.
Jlemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKask MHAYKIIUS.

3aKOH COXpAHEHUS DJICKTPUUECKUX 3aps/IOB.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

MCTOYHMKH ITOCTOSTHHOTO TOKA.

JIlencTBUS 3NEKTPUUECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a30BBI1 paspsia.

. I3MepeHune cuiibl TOKa aMIepMeTpOM.

. I3Mepenune 351eKTpUYeCcKOro HanpsHKeHUs BOJIbTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUHN.

. BzanmoeicTBrue NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJIOCOB MarHuTa.
. MonenupoBaHHe€ MAarHUTHBIX MOJIE NOCTOSIHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarsuTHoe€ 1oJie ToKa. DJIEKTPOMAarHur.

. JlelicTBME MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABIEHUS 3IEKTPOMATHUTHON UHAYKIIUU.

. OnbiTel @apajes.

. 3aBUCUMOCTb ~ HAalpaBJIEHUA MHAYKIMOHHOIO TOKAa OT YCIOBHUM  €ro

BO3HUKHOBCHHUSI.
DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

OneITel 1O  HAONIONEHWIO  DJIEKTPU3AIMK  TEJl HMHIYKIUEH ©W  TIpH
CONPUKOCHOBEHHH.

HUccnenoBanne OEWCTBUSA — DIEKTPUYECKOTO MOJSI HA NPOBOJHUKA U
TUDIIEKTPUKH.

COopka 1 mpoBepka pabOTHI IEKTPUIECKON IIEMU TTOCTOSHHOTO TOKA.
M3mepeHue u peryJIupoBaHKe CHJIbI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKCHUS.



6. HMccienoBaHne 3aBUCMMOCTH CWIBI TOKa, HIYIIETO 4YEpe3 PpE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnbITEI, JEMOHCTPHUPYIOLIME 3aBUCHMOCTH 3JIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOTO CEYEHUs U MaTepHraa.

8. IlpoBepka mpaBuna CHOKEHUS HANPSDKEHUM IIPU  MOCIEIO0BATEIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia I8 CWIBI TOKa NPH NAPALIEIBHOM COEIWHEHUH
PE3UCTOPOB.

10. Onpenenenne pabOTHI JIEKTPUUECKOIO TOKA, HIYIIETO YEPE3 PEIUCTOP.

11. Onpenenenrne MOIHOCTH MIEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KII/[ Harpesarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. MI3ydyeHne MarHUTHOIO MOJSl MOCTOSIHHBIX MAarHUTOB IPU MX OOBbEIUHEHUH U
pa3ieiICHUN.

16. McciienoBanue AENCTBUS JIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aMMOJEWCTBUS KATYIIKH C
TOKOM M MarHuTa OT CWJIBI TOKA U HAIPABJICHUS TOKA B KaTyLIKE.

18. MI3ydyenue AeiCTBUS MAarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrnpoBaHue 1 u3ydeHue padoThl JIEKTPOABUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBurareibHOW yCTaHOBKH.

21. OnBITBI [0 HCCIEIOBAHUIO  SBJIEHUSA  DJIEKTPOMATHUTHOM  MHIYKLIHH:
HCCIIEIOBAHNE U3MEHEHUI 3HAUEHUS M HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe  JBWXKeHHME. MarepuanbHas  Touka. (Cucrema  OTcuéra.
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  NpPSMOJMHEHHOE
newxeHue. HepaBHOMepHOe mpsMoiiMHEWHOe naBwxkeHne. CpenHsis W MIHOBEHHAas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMOJiMHENHOe JiBrkeHne. CBOOOAHOE MajieHuE.
OnbiTel ["anunes.

PaBHOMepHOE JnBMXKEHHE TIO OKpYyKHOCTH. llepmom u uacrtota oOpaieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseii 3axkoH Herorona. Bropon 3akoH Herotona. Tperuit 3akonH HreroToHa.
[IprHIMI Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKEHHS, Cuia
TPEHUS IOKOSI, IPYTUE BUbI TPEHHUS.



Cuna TSKeCTH ¥ 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOpeHUe CBOOOAHOIO MaJCHUS.
JBrxenue mia"er Bokpyr CosHna. IlepBasg xocmuueckas ckopocts. HeBecomocTs u
HEPETPY3KH.

PaBHOBecne wmarepuanbHOil TOukH. AOcomMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTH.

NmMnynsc Ttena. M3meHenue wummynbca. VMIynabC Ccuibl. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSHKECTH, yOPYrOCTH, TPEHHS.
Cesi3p  sHepruum W pabotel. [loTeHIManpHas »JHEPrusi Tenla, MOMHATOTO Hajk
IIOBEPXHOCTBIO 3eMiid. lloTeHnmanbHas >HEprust ckarou mnpyxkuHbl. KuHetnueckas
sHeprusa. Teopema O KHHETHMYECKOW DSHEPIMM. 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPIHUU.

Jemoncmpayuu.

1. HaGnrogeHue MeXaHMYECKOro JABM)KEHHUS Tela OTHOCHTENBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME NyTed M TPAeKTOPUM JBW)XEHHUS OJHOIO U TOTO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Hab6utoieHne IBMKEHUS Tella 0 OKPYKHOCTH.

HaGntonenne MexaHMYECKHX SBJICHHUH, MPOUCXOMAIIUMX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTEIIBHO
KaOuHeTa (PU3UKHU.
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7. 3aBUCHMOCTb YCKOPEHMS TeJa OT MACCHI TEJIA U IEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [Tepenaua nummnynbca npu B3aUMOJICUCTBUM TEN.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHHE UMITYJIbCa TPU HEYIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHHe UMITYJIbCa TIPH a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnrogeHne peakTUBHOTO ABUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHHE MEXaHMUYECKOW HSHEpPruu MpU ABWIKCHUM Teja TMOJ| JeWCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa sl pa3roHa W JaJbHEUIIEro pPaBHOMEPHOIO
JBIDKCHUS IIAPUKA U TEJIEHKKH.

2. OmpezeneHue cpeHE CKOPOCTH CKOJIbKEHHUS OpyCKa WUIM JBHXKCHHS IIapuKa
10 HAKJIOHHOM IUIOCKOCTH.

3. OmnpezneneHue yCKOpPEHHUsI Tejla MOpPU PABHOYCKOPEHHOM JBHXKEHUHU TIO
HAKJIOHHOM TJIOCKOCTH.



10.

11.

HccnegoBanue 3aBUCMMOCTM IYTH OT BPEMEHHU MpPU PaBHOYCKOPEHHOM
JBMYKEHUHU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka runoTe3sl: €Ciu MPU PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HavdaJIbHOM
CKOPOCTH TYTH OTHOCATCSA KakK psAJ HEYETHBIX UYMCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHHS OT CHJIBI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenre koduIeHTa TPEHNUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHl CHIIBI TPEHHUS TPU PABHOMEPHOM JBMKEHHH Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIPYTOCTH IPU MOJABEME TPy3a C UCIIOIb30BAHUEM
HEMOJIBYKHOTO U TIOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJEOAHUN: TIEPHO/I,
4acToTa, aMIUIMTyAa. MareMaTu4ecKuid M TPYKMHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxaronue kojebanus. BeiHykIeHHbIe KosieOaHus. Pe3onanc. MexaHudeckue

BOJIHBI.

CBoiicTBa MEXaHMYCCKHUX BOJIH. HpOI[OJIBHBIe N IIOIICPCYHBIC BOJIHBI. I[JII/IHa

BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHus. MexaHWYeCKUe BOJIHBI B TBEPIOM TEJE,
CECMUYECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa ToHa. OtpaxenHue 3Byka. MH(pazByk u
YJIBTPa3BYK.
Jlemoncmpayuu.

1.
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HaOmronenne konebaHuWii Tell IOA JEWCTBHEM CHIBI TSKECTH U CHUIIBI
YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTHU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

PacnipocTpanenue npooabHbIX U MOMEPEYHBIX BOJIH (Ha MOACIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomuel u onvimol.

1.
2.
3.

Omnpenenenre 4aCTOTHI U MEPHO/Ia KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4aCTOTHI U MIEpUOIa KOJICOaHUHN NIPYKUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH MEpUOJia KOJIeOaHUM MOBEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnegoBanue 3aBUCUMOCTU NEpHOJa KOJIeOaHUM MPYKMHHOTO MAasTHUKA OT
Macchbl rpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJa KoJieOaHUH rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.



6. OmbITbI, JEMOHCTPUPYIOIME 3aBUCUMOCTh MepUoja KoJieOaHUW MPYKUHHOTO
MasATHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. V3MepeHue yckopeHus cBOOOJIHOTO MaJeHUsI.

Pa3znes 10. D1eKTPOMATHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEeKTpoMarHuTHbIX BoJH. [llkama »nexkrpoMarHuTHBIX BOJH. Vcmolsib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas rpupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydyeHue CBOMCTB JJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHUJIBLHOIO

tenedona.

Pa3znes 11. CBeToBbBIE AABJICHHS.

JIyueBass mozenb cBera. Mcrounuku cBeta. lIpsMonmHeliHOEe pacnpoCTpaHEHHUE
ceera. 3atmenuss ComHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomiienue cBera. 3akoH npenomieHus cBeta. [[oIHOe BHYTpEHHEE OTpaKEHUE
cBera. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nmyueit B nuH3e. OnTudeckas cucreMa (oroanmapara, MUKPOCKOIA U
Teneckona. ['na3 kak ontuyeckas cucrema. biin3opykocTh U 1albHO30PKOCTb.

Pasznoxenue 6enoro cseta B criekTp. OnbiTel HptoToOHA. ClioskeHne CrieKTpaibHbIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cpera.

Onrtuueckuid CBETOBO/I.

Xon aydeil B cobuparoiiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lony4yenue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimel.

1. UccnenoBanue 3aBUCMMOCTH yrIjla OTPaXXEHUS CBETOBOrO Jiyya OT yIJa
MaJiIeHusl.

2. W3yueHue xapakTepUCTUK U300paXKE€HUs MPEAMETA B TNIOCKOM 3epKalie.
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3. HccnegoBaHne 3aBUCMMOCTH yIUIa TPEJIIOMJICHHS CBETOBOTO Jiyya OT YIJIa
NaJICHUS Ha TPAHULIE «BO3LyX—CTEKIIO».

4. TlomyueHue U300pakeHUM C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PAcCTOSHHUA U ONTHYECKOW CHIIBI coOuparomien
JIMH3BI.

6. OMbITHI MO Pa3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO IIBETA MPEAMETOB MpHU HX HAOJIIOJECHUU Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIE SIBJICHHS.

Onwitel  Pesepdpopna u mmanerapHas monens aroma. Mogens atoma bopa.
HcnyckaHnue u norjiouieHne cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anba, OeTa- U raMma-uznydeHusi. CTpoeHre aTOMHOTO sJipa.
Hyknonnas mogens atomuoro sijpa. M3oronsl. PaguoaktuBHelie npeBpanienus. [lepuon
ITOJTypacIiaia aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsSJ0BOIO U MacCOBOTO YHCEIL.
DHeprus CBs3U aTOMHBIX snep. CBsA3b Macchl U SHEPruu. Peakiuu cuHTE3a U JCICHUs
anep. Mcrounuku sHeprun CosiHLA U 3BE3].

Anepnas oSHepreruka. /[leWCTBUS pAaIMOAKTUBHBIX W3JIyYEHUHM HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3IYYEHHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bomopo/a.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TyYEHU.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI MO TOPMO3HOMY IYyTH

(o dhoTtorpadusam).

3. M3mepenue pagqnoakTuBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000IAIOMINI MOAYIb TMPEJHA3HAYEH MJIs CUCTEeMaTH3alud M
00001IeHUs] TPEIMETHOTO COAEPXKAHUS U ONbITa ACSITENbHOCTH, IPUOOPETEHHOTO TpU
M3Yy4EeHUW BCEro Kypca (u3MKM, a Takke JIA TOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY »JK3aMeHy Mo (usuke il oO0ydarolmuxcs, BBIOPABIIMX 3TOT
y4eOHbII mpeaMer.

[Ipy u3yyeHuMrM HAHHOTO MOJIYJS PEATU3YHOTCAd M CHCTEMATU3UPYKOTCS BUIBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAECTCS AOCTH)KEHHE MNPEAMETHBIX H
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJabTaTOB oOydeHwus, dbopmupyetcs
€CTECTBEHHOHAy4YHasi TIPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEAOBAHUS



SBJICHUUN TIPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (DU3NUYECKUE SIBICHMUS,
IPUMEHSS TOJIyYEHHBIE 3HAHMS, pellaTh 3a[adyd, B TOM YHCJIE KAa4ECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO JESITENRHOCTHBIM XapakTeP JAHHOTO pas/elia peanu3yeTcs 3a
C4€T TOTO, YTO OOYJAIOIITUECS BBITIOTHSIOT 3aJaHusI, B KOTOPHIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSCHATH (pU3MUECKUe
SBJIEHUS B OKPYKAIOIIEN TPUPOJIE U TOBCETHEBHOM KU3HMU;

HCIIOJIh30BaTh HAyYHBIE METOJIbI HCCIEAOBaHUS (M3HYECKUX SBJICHHA, B TOM
YUCIIE I MPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBHI HamOOJiee BaKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAlpUMEp, MPAKTHYECKOTO HCIIOJIb30BaHUSA PA3JIMYHBIX HCTOYHUKOB
SDHEPIrUM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAaHCHHUS BCEX W3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3umku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIMpPABICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METalNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT copMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NATPHOTHYECKOT0 BOCIIUTAHUSA:

e - IMPOSBIICHHE HMHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

e - [ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - FOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYUMBbIX U
TUYECKUX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPHUMEHEHUEM JIOCTHXKEHUMN
busuKy;

e - OCO3HAHUWE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MMPUHIIUIIOB B AEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCHpPUATHE JCTETHUYECKUX KauecTB (PU3UUECKOM Haykd: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JIOOO3HATEIBLHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAIBHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IeHHOCTH Oe3omacHoro oOpa3a JKU3HHM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBWi 0OE€30IaCHOr0 TMOBEJICHUS Ha
TpaHCIOpTE, Ha JOpOrax, € DJJIEKTPUYECKUM M TEIJIOBBIM O00OpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopmMupoBaHHOCTH HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO IMpaBa HA OLIUOKY U
TaKOTO e MpaBa y APyroro 4eioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTHYECKUX 3aaad (B paMKax CEMbH,
o0pa30BaTeNbHON OpraHW3aIlui, TOPoJa, Kpas) TEXHOJOTHYECKOW U COIHMATbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUICCKOMY M3YUEHHUIO MPOECCHi, CBI3aHHBIX C (PU3HKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:



- OpHECHTAIUSI Ha MPUMEHEeHNE (PU3NUYECKUX 3HAHWH JIJIs pelieHus 3aa4d B 00J1acTu

OKpYXalolel cpeapl, IJIAHUPOBAHUS IIOCTYNIKOB W OLEHKH HMX BO3MOKHBIX

MOCJIEICTBUM JUIs1 OKPY KaIOLIEN Cpeibl;

e - OCO3HaHHE TNOOANBLHOTO XapakTepa SKOJOTUYECKUX TMpoOJIeM M MyTed ux
peleHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOIHOI Cpebl:

e - NOTPEOHOCTH BO B3aUMOJECUCTBUM IPU BBINOJHEHUH HCCIEIOBAHUN M MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

e - [OBBILIECHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO AEATEIbHOCTD;

e - NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYIUPOBATH

UJIeU, TIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

e - OCO3HaHHE Je(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B 00JIacTu
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aMMOCBSA3U IMPUPOJBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJb30BaHUEM (PU3HUECKUX 3HAHUIA;
e - OLICHKA CBOMX JICWCTBUU C YYETOM BIMSHUS HA OKPYKAIOLIYIO CPEY, BO3MOMKHBIX
r7100aJbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHus mnporpammsbl 1o (u3MKe HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi 'y oOydaromierocss OyayT  chOpMHUpPOBaHbl  MeTampeIMeTHbIE
pe3yJabTaThl, BKIIOUAIOIINE IO3HABATEIbHBIC YHUBEpCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATUBHBIC YHUBEpCAIbHbBIC yueOHbIe JeNCTBUA, pEryJIsITUBHBIE
YHUBEPCAIbHBIC yUeOHBIC IEHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIH MPHU3HAK KIacCU(PHUKAIMK, OCHOBaHUS IS
0000111eHNs U CPAaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B paccMaTpUBaeMbIX (DakTax,
JAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBICHUSIM;

e BBISBIATh MPUYUHHO-CJICACTBEHHBIC CBS3U TMPU HM3YYCHUU (PUBHMUYECKUX
SBJICHUNA W MPOLIECCOB, JE€JIaTh BBIBOALI C MCIOJIb30BAHUEM JACAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOYEHUW, BBIIBUTaTh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;



CaMOCTOSITENIBHO BbIOMpATh CHOCOO pemieHus ydeOHOM (u3MuecKod 3agauu
(cpaBHEHHE HECKOJBKHX BapHAHTOB PEIICHUS, BBIOOp Hanbosiee MmoIX0sAIIero
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarebLCKHe JeCTBUSA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUeCKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(MOPMAIIUIO, MTOJYUYEHHYIO B
XO0/J1€ UCCJIEIOBAHUS U DKCIIEPUMEHTA;

CaMOCTOSTENbHO (POopMyIHpOBaTh OOOOLIEHUST M BBIBOABI MO pe3yJibTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh TMPEIINOJIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX HU
KOHTEKCTax.

PabGora ¢ unpopmaumeii:

NPUMEHSTh Pa3JIMYHbIE METONbI, WHCTPYMEHTHl U 3alpOChl MpPH TOHCKE H
orOope uH(pOpPMAIMM WU J@HHBIX C YYE€TOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UPOBaTh, CHUCTEMATHU3HPOBaTh W MHTEPIPETUPOBATH HH(OpPMALIHIO
pa3IMYHBIX BUIOB U (DOPM TIPEICTABICHHS,

CaMOCTOSATENIbHO  BBIOMpAaTh  ONTHUMalIbHY!0O  (GOpMYy  MpPEICTaBICHUS
MHPOpPMaAMU M WUTIOCTPUPOBATH PEIIaeMble 3a/ladyll HECJIOKHBIMH CXEMaMH,
TuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

B XOJIe 00CYXXJIeHUsI y4eOHOTO MaTepualia, pe3yJbTaToB JJabOpaTOPHBIX PadOT
W TPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl W
BBICKA3bIBaTh WJCH, HAICJICHHBbIC HA peIIeHHWE 3aJaud U TMOJJEp>KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXKICHHUS C CYXICHHUSIMH APYTHX YYaCTHUKOB JIHAJIOTa,
0OHapyXKUBaTh Pa3IUYUe U CXOJICTBO MO3UIIUN;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YJbTAaThl BBIMOJHEHHOTO (DU3MUYECKOTO OIbITa
(3KCcTIepUMEHTAa, UCCIEA0BaHUS, IPOEKTA);

MOHWMAaTh W KCIOJb30BaTh NMPEUMYIIESCTBA KOMAHIHOW W WHIWBUAYaIbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEeMBI;

MPUHUMAThH 1I€JT1 COBMECTHOU JIEATEIbHOCTH, OPTaHU30BHIBATH JICUCTBUS 110 €€
JTOCTIKCHUIO: PACIIPEACNIATh POJIM, OOCYXKIaTh MPOIECCHl W Pe3yiIbTaThl
COBMECTHOM paboThl, 0000111aTh MHCHHSI HECKOJIBKUX JIFOICH;



BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAas KAY€CTBEHHOIO pe3yjbTaTa IIo
CBOEMY HAIIPABJICHUIO U KOOPAWMHHUPYS CBOM JNEUCTBHs C APYTMMH WICHaAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMHA MNPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJEHCTBUS.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOMIUX st
pelieHus (U3NIECKUX 3HaAHUI;

OpPHUEHTHPOBATbCA B  PA3IMYHBIX  IOAXOAAX  INPUHATHS  PELICHHUU
(MHAMBUAYaJIbHOE, NPHUHATHE PEIICHHUs B TpPYIIE, NIPUHITHE PEIICHHMA
rpynmoin);

CaMOCTOSATENIbHO COCTaBJIATh AJITOPUTM pelieHus (U3MYECKON 3aJaud WIIn
IUIaHa UCCIIEOBaHUS C YYETOM HUMEIOUIUXCA PECYpPCOB U  COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIL, IMOIUOHAJIbLHBbIN UHTE/JIEKT:

J1aBaTh AJICKBAaTHYIO OLIEHKY CUTYallUH U IIPEJIarath IUIaH €€ N3MEHEHUS;
OOBSCHSTH IIPUYMHBI JOCTHKECHUS (HEAOCTH>KEHUS) pEe3yJIbTAaTOB
JeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM 4YHCIE B XOJI BBIMOJHEHUS
(U3UYECKOT0 UCCIICIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH c€0s HA MECTO JPYroro 4yejoBeKa B XOJ€ CIOpa WU JAMCKYCCHHM Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHUS U JJOTUKY JPYTOro;

MpU3HABaTh CBOE MPaBO Ha OIMMOKY MpU penieHur (PU3NYECKUX 3ajad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydyenuss B 7 kJjacce MpeAMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHS: (PU3NYECKHE U XUMHUYECKUE SIBJICHUS, HaOIIOJIeHUE,
HKCIIEPUMEHT, MOJEb, TUIOTe3a, E€AMHULI (U3NYECKUX BEJIUYUH, aToM,
MOJIEKYyJIa,  arperaTHble  COCTOSHHMsS ~ BenlecTBa  (TBEpAOE,  KUAKOE,
ra3zoo0pa3Hoe), MEXaHWYECKOe [BI)KEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,



NpsIMOJIMHENHOE), TPAeKTOpUs, pPaBHOACHCTByOWAs cuia, aedopmanus
(ynpyras, IiacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

pasznuuath sBieHud (aud@ysus, TErIoBoe IBMKEHHE YaCTUI[ BEIIECTBA,
pPaBHOMEpPHOE JBIKEHUE, HEPAaBHOMEPHOE JIBUKEHUE, UHEepLus,
B3aMMOJICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBIO
BpalleHus, Neperaya JaBICHUS TBEPABIMU TElaMH, >KUJIKOCTAMH M Ta3amH,
aTMoc(epHoe JaBJieHue, TUIaBaHUE TEJ, MPEBPAILEHUS MEXaHUYECKOM SHEPTUN)
[0 ONHCAaHUIO MX XAapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KAIOLIEM
MHUpE, B TOM 4YHCl€ (DPU3UUYECKUE SIBJIICHUS B MPUPOIE: NPUMEPHI JIBHKECHHUS C
Pa3IMYHBIMA CKOPOCTSMH B XKMBOW W HEKHWBOW TNPHUPOAE, NEUCTBHUE CHIIbI
TPEHUs B NMPUPOAE U TEXHHUKE, BIMAHHUE aTMOC(EpPHOro NaBIECHUS HA YKUBOM
OpraHu3M, IUIaBaHHUE pbIO, phIYaru B TEJE YEJIOBEKa, IPU 3TOM NEPEBOIUTH
MPaKTUYECKYI0 3aJady B YYeOHYIO0, BBIICISATh CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (DU3UYECKUE SBICHUS, HCHOJb3YS
¢uznyeckue BeMMUUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MYTb,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Teja, CHIIA
TpeHus, AaBieHue (TBEPAOro Tela, XKUIAKOCTH, Ta3a), BRITAJKUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CHJIbI, KOA(hOUIIMEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KUHETUYECKAasi U MOTEHIUMAIbHAs SHEPTus),
OpU ONUCAHUU TPABUIBHO TPAKTOBATh (PUIMUYECKUI CMBICI MCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHUS U EAMHMULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUMHY C JPYTrUMHU
BEJIMUYMHAMU, CTPOUTh TpaQUKA H3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Teld, (U3MUYECKUE SIBICHUS U MPOLIECCHI, NCIOIb3YS
npaBuJia CIOXKEHUs CUII (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackars,
3aKOH Apxumeza, MpaBUiIO paBHOBECHUsl pbryara (0JI0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWUYECKOW HHEpruu, MpU STOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCcKOoe
BBIPA)KCHHE;

OOBACHATH (PU3UYECKUE SBJICHMS, MPOIIECChl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
MPUYMUHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYecKHx
miaroB ¢ Omopoil Ha 1-2 W3y4YEHHBIX CBOMCTBAa (DU3UYECKUX SIBICHUH,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemath pacy€THble 3a1ayu B 1—2 MEHCTBUS, UCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIONIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJadyd
3alHChIBaTh KPATKOE YCJOBHE, TMOJACTABIATh (PU3UUECKUE BEIMYMHBI B
GopMynbpl M OPOBOAMTH  pacy€Tbl, HAXOAWUThb CIPABOYHBIE JIaHHBIE,
HEOOXOAMMBIE JJIsl pelIeHMs] 3a/lad, OLICHUBATh PEAIMCTUYHOCTH IMOJIyYEHHOM
(U3UYECKON BEIINYNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJI0B, B ONMCAHUU HCCIIECAOBAHUS BBLACIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pas3IuMyaTh W UHTEPIPETHUPOBATH IMOJIYYEHHBIH pPE3yJbTar,
HaXOJMUTh OIIMOKHU B XOJI€ OIBITA, JAEJaTh BBIBOBI IO €r0 PE3yJIbTaTaM;
MPOBOJIUTH ONBITHI 10 HAOIIOAEHUIO (PU3UYECKHUX SIBICHUN WM (U3HYECKUX
CBOMCTB TeJl: (HOPMYJIMPOBATh MPOBEPSIEMBIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY W3 NPEUIOKEHHOIO 00O0pYJOBaHMsI, 3alUCBhIBATH XOJ OIBbITa U
(opMyIUpPOBATH BBIBOJIBI;

BBINIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéma,
CWJIBI M TEMIIEPATYPBI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPHOOPOB,
3aMMuChIBaTh TMOKa3aHWs NOpUOOpOB € Yy4YETOM 3aJaHHOW  aOCONIOTHOM
NOTPEIIHOCTY U3MEPEHNUN;

OPOBOJUTH HCCJEIOBaHUE 3aBUCUMOCTH OJHON (U3NYECKOM BEIWYUHBI OT
ApPYrol ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBIOKYLIETOCs Tejla OT BPEMEHHU JIBUJKEHHUS Teja, CHIIbI TPEHHS
CKOJIbKEHUS OT Beca Tesa, KayecTBa OOpabOTKM IMOBEPXHOCTEM Ten H
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAM CONPUKOCHOBEHUS TEN, CHUJIBI
YyIPYyrocTH OT Y/UIMHEHUS NPYKHUHBI, BBITAJKMBAIOIIEH CHWIbI OT 00BEMa
MOTPYKEHHOM YacTH TeJa M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU Te€Na, OT TIyOHWHBI, HAa KOTOPYIO MOTPY>KEHO TEeJl0, YCIOBUU
IUIaBaHUs TeJ, YCIOBUM paBHOBeCUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4YeOHOTO HCCIeNOBaHUs, COOMPATh YCTAHOBKY M BBIMOJIHSATH
U3MEpPEHHUs, Clenys NpeIoKeHHOMY IUIaHy, (UKCUPOBATh pPe3yJIbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJE MPEIIOKEHHBIX
Ta0JIMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
MPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3MUYECKUX BEIMYMH (IJIOTHOCTH BELIECTBA
KUJAKOCTH M TBEPAOrO TEa, CHJIA TPEHUs CKOJIBXKEHUSA, AABICHUE BO3/1yXa,
BBITAIKMBAIOIIASl CUJIa, JEHCTBYIOLIAs Ha MOrPYXEHHOE B KUAKOCTH TEJO,
KO3 QUIIMEHT TOJe3HOro  ACHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEAys
NPEIJIOKEHHOW HWHCTPYKUMHU: TIPU  BBIIOJIHEHUU HU3MEpPEeHH coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJTMYUHBL;
coOMIoaTh MpaBuja TEXHUKH O€30MacHOCTU Mpu paboTe C 1abopaTOPHBIM
000py10BaHUEM;



YKa3bIBaTh MPUHIIUIIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, JAUHAMOMETP, COOOIIAIOIIMEcs] COCYAbl, OapoMeTp, pblyar,
MOJBUKHBIN U HETIOJIBHXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPON Ha UX ONMUCAHUs (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHUI MpPecC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM
HAcoC, apeoMETp), MCTOJB3ys 3HAHHWS O CBOMCTBAaX (DU3MUECKHUX SIBICHUU M
HeoOxoauMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JIJIs1 00ecreueHus
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpPaMU U TEXHUYECKHUMH YCTPONUCTBAMH,
COXpPaHEHUS 37I0pPOBbSI M COOIOJICHUS] HOPM JKOJOTUYECKOTO TMOBEJCHUS B
OKPYIKAIOIIEH CPELE;

OCYHIIECTBJISITh OTOOP UCTOYHUKOB MH(pOpMaIuu B IHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE HMMEIOIIUXCSA 3HAHUN U MyTEM
CpaBHEHMSI PpA3IUYHBIX HCTOYHUKOB BBIICIATH HH(POpPMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UK MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBITIOJIHEHUH YYE€OHBIX 3aJaHuil HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO COJIepKaHMs, CIPABOYHBIE MaTepHUasbl, PECypPChI
cetu  UWurtepHer, BiadgeTh nOpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBIC KpaTKHE IHUCbMEHHBIE W YCTHBIE COOOINECHHSI Ha
OCHOBE 2—3 UCTOYHUKOB MHpOpMaIK (GU3UUECKOTO COJICPIKAHMS, B TOM YHCIIC
nyOJIUYHO JeNiaTh KpaTKUe COOOIIEHUS O Pe3yJibTaTax MPOEKTOB WM yU4eOHBIX
WCCJIEIOBAHNM, MPU 3TOM T'PAaMOTHO MCIIOJIb30BAaTh M3YUYEHHBI TMOHSITUWHBIN
amnmapar Kypca (pu3uKku, COpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

IpU  BBIIOJIHEHUH YYE€OHBIX TPOCKTOB M HCCICAOBAHHUM pacmpenessiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C TTOCTABJICHHBIMU 3a/1adyaMU, CJICIUTH
3a BBINIOJIHEHUEM IUIaHa JCHCTBUM, aJlcKBAaTHO OIICHUBATh COOCTBEHHBINM BKJIA/I
B JICATEIIbHOCTh TPYIMIIbI, BBICTPAMBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE,
YUUTHIBASi MHCHUE OKPY>KAIOITUX.

K xoniy obydeHuss B 8 kijacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

WCIIOJIb30BaTh TOHSTHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE IBHXKEHHE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTALUIMYECKUE U
amop(HBIC TeNa, HACBHIIICHHBIA W HEHACHIIICHHBIA Map, BIAXXHOCTH BO3IyXa,
TeMIIEpaTypa, BHYTPEHHSISI DHEPrus, TEIUIOBOW JBHUIAaTENb, SJIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsll, SJICKTPUUYECKOE IMOJIe, MPOBOJHUKH M JUAJICKTPUKH,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;



paznuuarh sIBJICHUS (TEIUIOBOE pAaCIIUPEHHE U CXKaThe, TeIulonepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAyuMBAHUE, KaNWJULSIPHBIC SIBIICHUS, WCIAPEHHUE,
KOHJICHCAIUs, I[UIABJICHUE, KpHUCcTaun3anus (OTBEpACBAaHUE), KHUIICHHUE,
Terionepeaadya (TEIUIONPOBOAHOCTh, KOHBEKIIUS, H3JIYYEHHUE), DJICKTPU3AIIUS
TeJ, B3aUMOJICHCTBUE 3apsiiOB, JCHCTBUSI AJIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMBIKaHUE, B3aWMOJCHCTBHE MArHUTOB, JEUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM, DOJEKTPOMArHUTHAs WHAYKIMSA) IO OIMUCAHUI0 WX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JIAaHHOE
bu3uYecKoe SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3WUYECKUX SBJICHUN B OKPYXKaIOIIEM
MHUpE, B TOM uHcie (PU3UYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTsHDKEHWE W KaNWUIAPHBIC SBICHUS B TPHPOJAC, KPUCTALIBI B TPHUPOJE,
nznyuenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pOCBl, TyMaHa, WHes, CHera, OJJIEKTpUYECKHUe sBJICHUS B armocdepe,
AIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIU, Apeid MOIIOCOB,
pOJIb MarHUTHOTO TOJISI ISl KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, MPU ITOM
MEePEeBOJIUTh MPAKTHUUECKYIO 3aJlayy B Y4E€OHYIO, BBIJICNATH CYIICCTBEHHBIC
CBOMCTBA (Tpu3HAaKH) GU3UICCKHUX SIBICHUM;

OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3UYECKUE SBJICHUS, HCHOIB3YS
du3nUeckrue BEIWYWHBI (TeMIlepaTypa, BHYTPEHHSS ODHEPTUs, KOJIHMYECTBO
TEIUIOTHI, YJIeJbHAsI TEIJIOEMKOCTh BEIECTBA, yJeJbHAS TEIJIOTa TJIaBJICHUS,
yJaelIbHasl TEIUIoTa MapooOpa3oBaHUs, yIeiabHas TEIJIoTa CropaHus TOIUIHMBA,
KOA(DUIIMEHT TOJIe3HOTO JIEWCTBHS TEIJIOBOM MAIlIMHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO3/lyXa, DJEKTPUUYECKUM 3apsl, CHUJla TOKA, DJIIEKTPUUECKOE
HaMpsoKEHUE, COMPOTHBIICHHE  MPOBOJHUKA, YJIEJIbHOE  COMPOTHUBIICHUE
BEIIIECTBA, paboTa W MOIIHOCTh SJEKTPUYECKOrO0 TOKA), MPU ONUCAHUHU
NpPaBUJIBHO TPAKTOBAaTh (DU3WYSCKUH CMBICI HCIOJIB3YEMBbIX  BEJIMYMH,
0003HaUeHUs W EIUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3WYECKYI0 BEJIMYMHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TpapUKN N3YICHHBIX 3aBUCUMOCTEH (PHU3NUYCCKUX BEITUYHH,
XapaKTeprU30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YS
OCHOBHBIC  TIOJIOKCHUSI ~ MOJICKYJSIPHO-KMHETUYECKOH TEOPUH  CTPOCHHUS
BEIIIECTBA, MPUHIIUAI CYTEPIO3UIIUN TOJeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma mis ydacTka 1enu, 3akoH J[xoyns—JleHia,
3aKOH COXpPAaHEHMSI DHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MATEMAaTUYECKOE BHIPAKEHNUE;

OOBSACHSTH (PM3UYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalui MPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISIBJISTD
NPUYMHHOCIICACTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTrHYecKux



miaroB ¢ omopoil Ha 1—2 U3y4eHHBIX CBOMCTBAa (PU3WYECKUX SBIICHUH,
$u3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3aayll B 2—3 MEHCTBUS, UCIOJB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/layd
3alMCBIBATh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS PEIICHHUS
3a]a4yM, BBIOMpPATh 3aKOHBI U (POPMYJIbl, HEOOXOMUMBIE IJs €€ pelleHus,
OPOBOAWTH PACYETHl M CpPAaBHUBATh IMOJyYEHHOE 3HaYeHHE (HU3HUECKOMN
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCIHOJb3ysl ONHMCAHME WCCIENOBAHMS, BBIACIATH IIPOBEPIEMOE
MPEANOJIOKEHUE,  OLICHUBATh  NPABUIBHOCTH  MOpSAAKAa  IPOBEIACHUSA
WCCIIEIOBAHMS, 1€J1aTh BBIBOJBL,

IPOBOJUTH ONBITHI MO HAOMIONECHUIO (PU3NYECKUX SIBICHUM WU (PU3HUECKUX
CBOMCTB TeJl (KaNWJUIPHBIEC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
o0b€Ma, Temrmeparypbl, CKOPOCTH MpOLIEcCa OCTHIBAHHUA W HarpeBaHusl MpuU
M3IIyYEHUH OT ILIBETa M3JIy4Yaromled (moriomaromei) NoBEpXHOCTH, CKOPOCTh
WCIIAPEHHS BOABI OT TEMIIEPATYPBI KUJIKOCTH M IUIOMIAAU €€ MOBEPXHOCTH,
JJEKTpU3alMsg  TeJI U B3aUMOJCHUCTBUE  JJICKTPUYECKUX  3apsJiOB,
B3aUMOJECHUCTBUE IOCTOSIHHBIX MarHuTOB, BU3YAJIM3allMsl MAarHUTHBIX IIOJIEU
ITOCTOSIHHBIX MAarHuTOB, JE€WCTBUS MAarHUTHOIO ITOJS HAa NMPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUraTENsl MOCTOSHHOIO TOKA):
(GopMynupoBaTh NpOBEpsieMble MPEIOIOKEHUS, COOMpaTh YCTaHOBKY U3
OpPEJIOKEHHOTO O0OpYyIOBaHUs, OMUCHIBATH XOJ ONbITa M (HOPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHATH MPSIMBIE WU3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAKHOCTH
BO3JlyXa, CHJIbI TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEITUYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

POBOJIUThH HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEJIMYHUHBI OT
JIPYTroi ¢ UCHOJIb30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCThH CONPOTHUBIICHHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAN NONEPEYHOTO CEYEHHUS U YAEIBHOTO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepes
IIPOBOJHUK, OT HaIpsKEHUS Ha IIPOBOJHUKE, UCCIIEJOBAaHNE
NOCJIEIOBATENbHOTO M MapajuleNIbHOTO0  COEAMHEHUW  MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEJOBAaHUE, COOUpATh YCTAHOBKY W BBIMIOJHATH U3MEPEHUS,
cilenys Tpeasio)KEHHOMY TIUIaHy, (UKCHpPOBATh pE3yJbTaThl MOJYYEHHOM
3aBHCHUMOCTH B BHJA€ TaONHIl M TpadUKOB, IeNaTh BBIBOJBI MO PE3yJIbTaTaM
HCCIIEIOBAHMS;



MPOBOAUTH KOCBEHHBIE H3MEpeHUs (PU3MUYECKUX BeIW4uH (yAerabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHKKA, pabOTa U MOIIHOCTh
AIIEKTPUIECKOTO TOKa): TUTaHUPOBATH U3MEpEHMUS, cobuparb
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJEIysl MPEeAJIOKEHHOM WHCTPYKUUU, U
BBIYKCIIATh 3HAUCHHE BEJIMUMHBI;

coOMIoaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0opaTOPHBIM
000py10BaHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPONCTB C OMOpOM Ha MX OMUcCaHus (B TOM 4YHUCJE: CUCTEMa OTOILICHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUYETUUK
AIIEKTPUYIECKON PHEPTUH, SJICKTPOOCBETUTEIBHBIC MPUOOPHI, HArpeBaTEIbHBIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHUS O
cBOMcTBaX  (u3MUECKUX  SBJICHUM M HEOOXoauWMble  (U3MYECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA U M3MEPHUTEIbHBIC MPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIAKOCTHBI TEpPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, [BUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI AJIEKTPUYECKUX IIeTel C MOCIeI0BaTENbHBIM U
napajuiebHBIM COCIMHEHUEM DJIEMEHTOB, pa3inyas YCJIOBHbBIE O00O3HAUYCHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

OPUBOJAUTH HPUMEPHI (HaXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTIOJIb30BaHus (PU3MUECKUX 3HAaHUHM B MOBCEAHEBHOM KHU3HU AJIs1 0OecrieyeHus
0€30macHOCTH TIPH 0OpaIleHUH C MPUOOPAMU U TEXHUYECKUMU yCTPONCTBAMH,
COXPaHEHHUs 370POBbsI M COOIIOJIEHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYXarUIEH Cpee;

OCYIIECTBIIATh MOUCK MHPOpMaAIMK (pundeckoro coaepxanus B MHtepHere,
HAa OCHOBE HMEIOUIMXCA 3HAHUW W MYTEM CpaBHEHHUS JIOMOJHUTEIbHBIX
MCTOYHUKOB BBIACIATH HH(DOPMAIIHMIO, KOTOpasl SBISETCS MPOTUBOPEUNBON WIIH
MOKET OBbITh HEIOCTOBEPHOM;

UCTIONb30BaTh TPH BBIMOJHEHWH YYEOHBIX 3aJaHUil Hay4IHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3NYECKOTO COJIEp)KaHUs, CIpPAaBOUYHBIE MaTepuaibl, PECypChl
cetu  VHTepHeT, BiajgeTb nNpuéMaMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeobOpazoBaHust HHGOPMAIIUU U3 OJTHONU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS, 0000111as
MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACp aHHs, B TOM
qyucie  MyOJudHO OpEICTaBIsATh  PE3yJabTaTbl  MPOCKTHOM  WJIH
WCCIIEIOBATENIbCKON  IEATEIbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BaTh



M3YYEHHBIN MOHATUHHBIN anmnapar Kypca (U3HKH, COTPOBOXKAATh BHICTYIIJICHUE
MPE3CHTAIUEN;

MIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX MPOIIECCOB
pacnpenenarTb O00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBICHHBIMHU
3a/layaMy, CJIEINTH 3a BBIIIOJHEHUEM IIJIaHA JACHCTBUN M KOPPEKTHUPOBATH €TI0,
aJIeKBAaTHO OLEHHWBAaThb COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIIIBI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aWMOJEWUCTBUE, TMPOSBISAS TOTOBHOCTH
pa3peraTb KOHQIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce INpeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIB30BaTh MOHATHA: CHCTEMA OTCUETA, MAaTEPHUAIIbHAS TOYKA, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHUYECKOro ABWXKEHUs, Jedopmanus (ynpyras,
IUTaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HNEeperpy3kK, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPJOTrO TeNa, PAaBHOBECHE, MEXAHUYECKUE KOJIEOAaHWUS M BOJHBI, 3BYK,
MHDpa3ByK M YyIbTPa3BYK,  JJIEKTPOMArHUTHBIE  BOJHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPHI
UCIyCKaHHUsSI M TIOTJIOLIEHUs, aib(da, OeTa- U ramma-u3iaydeHHs], HU30TOIbI,
AJIepHas PHEPreTUKa,

paznuyaTh SBJIIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBMXKEHHE, CBOOOIHOE MaIeHHE
T€J, PABHOMEPHOE [BWKEHHE II0 OKDPYXKHOCTH, B3aMMOJECUCTBHUE Tell,
peaKkTUBHOE JBI)KEHHE, KojeOaTelabHOE JBIKEHHE  (3aTyxaroue U
BBIHYK/ICHHbIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa,
IIPSIMOJIMHEWHOE PaCIPOCTPAHEHUE, OTPAXKECHUE U IIPEJIIOMIICHHE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pa3lokKEeHHEe O€eNoro cBeTa B CIEKTp U
CIOKEHME  CHEKTPAJBbHBIX  LBETOB, JUCHEPCUSA  CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHMYATOrO CIEKTpa M3JIYy4YEHHs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOKMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINAX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (DU3UYECKUX SBICHUNA B OKPYKAIOIIEM
Mupe (B TOM yucie (U3NYECKUE SIBICHUS B NPUPOAE: MPHIUBBI U OTJIMBHI,
nBrkeHue IutaHeT COJIHEYHOM CHCTEMBI, PEAaKTHUBHOE JIBU)KEHHE JKHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MIIETPACEHUE, CEHCMUYECKUE
BOJHBI, I[yHaMH, 53XO, LBE€Ta TEJ, ONTUYECKHE SBICHHUS B NPUPOJIE,
OMoIOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
U3ITyYeHUN, €CTEeCTBEHHBIH pPAJMOAKTHUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaaMOAKTUBHOE U3JIyYEHHUE IPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX
U3IYy4YEHUII Ha OpPraHM3M YEJOBEKAa), MPU ITOM IEPEBOAUTH IMPAKTUUYECKYIO



3ajaqyy B Yy4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBAa (TPU3HAKK)
(Gu3NYECKUX SBICHUH;

ONKCHIBATh HM3yUYEHHBIE CBOWCTBA Te€l M (UINYECKUE SIBICHUS, HCIOIB3YS
¢u3nueckue BENMYMHBI (CpeAHsIi M MTHOBEHHas CKOpPOCTh Teja Mpu
HEPAaBHOMEPHOM JIBW)KEHUHU, YCKOPEHHE, IepeMelleHue, MyTh, YIioBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CcBOOOJHOTO MaJIeHus], BEC Tella, UMITYJIbC Tea, UMIYJIbC CUJIbI, MEXaHUYEeCKas
paboTa W MOIIHOCTb, MOTEHIMAJIbHAS DHEPrusi Teja, TOMHATOIO Haj
MOBEPXHOCTBIO  3€MJIM, TMOTCHIMAJbHAS JSHEPTrUs  CXKATOW  MPYKUHBI,
KUHETUYECKasi PHEprus, MoJiHAs MEXaHWYecKas SHEprus, Mepuoj U YacToTa
KOJIeOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMJIEHUSI Cpelbl), NPH ONUCAHWUU MPABWIBHO TPAKTOBATH
(U3NYECKUN CMBICT MCMOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U EIUHULBI
(¢u3nyeckux BEIMYMH, HAaxOOuTh (OpPMyJbl, CBS3bIBAIOLINE  JaHHYIO
Gu3nYeCcKyr0 BEIHUNHY C IPYTUMHU BEIUYUHAMU, CTPOUTH TPapUKU U3YICHHBIX
3aBHCHUMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PU3NYECKUE SBIECHUS U MPOLIECCHI, UCHOIb3YS
3aKOH COXPAaHEHHUs DJHEPIHM, 3aKOH BCEMHUPHOTO TATOTE€HHUS, MPUHIUI
CYNEPHO3ULMH CUJI, IPUHIUI OTHOCUTENbHOCTH [anunes, 3akoHbl HbroToHa,
3aKOH COXpaHEHUs MMITyJIbCa, 3aKOHbl OTPAXXEHUs U TMPEJIOMJICHUS CBETAa,
3aKOHBI COXPAaHEHHUsI 3apsI0BOTO U MAacCOBOI'O YMCEN MPH SACPHBIX PEaKIUsX,
OpU 3TOM JlaBaTh CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHa W 3alUCBIBATH €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TMPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUINHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UUYECKHUX SIBICHHUM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemiath pacu€THble 3aj7ayu (OmMparolyecs Ha CUCTEMY M3 2—3 ypaBHEHH),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIME (PU3MUYECKHE BEIMYMHBI: Ha
OCHOBE aHajlu3a YCJOBHUS 3aJaud 3alHChIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJIOCTAIOIINE WM WU30BITOUYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOaUMBbIE  JUIsl  peUIeHHsl, TMPOBOAUTH  pPAacu€Thl W OLCHUBAThH
PEATUCTUYHOCTD MOJIyYEHHOT'O 3HAYCHHS (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIU (PUIUUECKUX
METOJIOB, HCIOJb3ysl ONHCAHME MCCIEAOBAaHUsA, BBIACIATH IPOBEPIEMOE
NPENNONIOKEHNEe,  OLEHUBaTh  MPABWJIBHOCTh  MOpPSAKA  IPOBEICHHS
WCCJIEIOBAHMsI, JeNIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YIbTAThl HAOIIOICHUN
U OTIBITOB;



MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUU WIH (PUIUUECKUX
CBOMCTB Ten (M3y4yeHHE BTOPOro 3akoHa HBIOTOHa, 3aKOHA COXpaHEHUS
SHEPrUH, 3aBUCUMOCTh TIEpHOAa KOJICOAHUN MPYKUHHOTO MasTHUKA OT MAacChI
rpy3a U >KECTKOCTU TMPYKUHBl W HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJlbIX
KoJe0aHui, MPAMOJIMHEHHOE pacIpOCTPAHEHUE CBETA, PA3JIOKEHUE OENoro
CBETa B CIIEKTp, M3y4y€HUE CBOICTB H300paXeHHsS B IUIOCKOM 3epKalie u
CBOMCTB M300pa)k€HUs MpeaMera B coOuparonleil JauH3e, HaOoIeHne
CIUIOLIHBIX W JIMHEHYATHIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITEIIbBHO COOMpATH
YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyAOBaHUS, ONMUCHIBATH XOJ OIbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBI;

OPOBOAWTH TMPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX HW3MEPEHHM, OIpeaeIIsis
CpelHee 3HAuYeHHE u3MepseMoll  BeluuuHbl  ((POKyCHOE  paccTosiHuE
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BBIOOp  crocoba  M3MEpeHus
(u3MepuTeIpLHOTO MpUdopa);

OPOBOAWTH  HWCCIENOBaHHE  3aBUCHUMOCTEH  (PU3MYECKUX  BEIMYMH  C
WCIIOJIb30BaHUEM TPSAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BPEMEHH INPHU
PaBHOYCKOPEHHOM JIBMDKEHUU 0O€3 HaudallbHOW CKOpPOCTH, Nepuojaa KoyieOaHuit
MaTEMaTUYECKOTO MAasSTHHKA OT JJWHBI HUTH, 3aBUCUMOCTH yTja OTpPaXKEHUs
CBETa OT yIJIa MaJeHUs U yrja MpejaoMJIeHHs OT yIJia NaJeHus): IIaHUPOBaTh
WCCIIEIOBAaHUE, CAMOCTOATENIBbHO  COOMpaTh  YCTaHOBKY, (PUKCHUpOBaThH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUE TaOIUI] U
rpaduKoB, JeaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEOBaHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI PU3NUECKUX BEIUYUH (CPEIHSsI CKOPOCTh U
YCKOpEHHUE Teja MpPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO
nafeHus, >KECTKOCTh TPYXHUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa U MOIIHOCTh, YacTOoTa U TMEpUoja  KoJeOaHHit
MaTeMaTUYeCKOTO U MPY>KMHHOT'O MasiTHUKOB, ONTHYECKasi CHUJIa COOMparoLieit
JUH3bI, PAAUOAaKTUBHBIA  (DOH): IUTAHUPOBATH HM3MEPEHUs, COOHpaTh
OKCIIEPUMEHTAJIbHYI0O  yCTAaHOBKY W  BBIMONHITH  U3MEPEHHS,  CIEIys
NPEUIOKCHHOW  MHCTPYKIIUH,  BBIYHCIATH  3HAYCHWE  BEIUYHHBI |
aHAJIM3UPOBATh TOJIYYCHHBIE Pe3yNbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
W3MEpPECHUN;

coOI0/IaTh MpaBWJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM UW3YyYEHHBIX (PU3WMYECKHX  MOJeNei:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJO, TOUECUHBIM HMCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, TJIaHeTapHas MOJENIb aToMa, HYKJIOHHasi MOJIeTTb aTOMHOTO
A1pa;



XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpOM HA MX OMUCAHUS (B TOM YHCIIE: COUAOMETP, JATUYUKU
MOJIOKEHUS, PACCTOSIHUS M YCKOPEHHsS, PAKETa, 3XOJOT, OYKH, NEPHCKOII,
doToamnmapaT, ONTHYECKHUE CBETOBOJIbI, CIEKTPOCKON, I03UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUST O CBOWCTBaX (U3MYECKUX SBICHUU U
Heo0X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMYECKUX MPOIECCOB IMpHU
pEelIeHNN y4eOHO-TIPAKTUYECKUX 3a]a4, ONTUYECKUE CXEMBbI Uil TTOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie M cCOOMparouiei JIMH3E;

MPUBOAUTH IPUMEPHI (HAXOIUTh MHPOPMALHUIO O MPUMEPAX) MPAKTUYECKOIO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM XKU3HU JIJIsl 00€CTIeUeHUS
0e30MmacHOCTH IpU OOpalllEeHUuU ¢ IpUOOpaMu U TEXHUYECKUMU YCTPONCTBaMH,
COXPAHEHHUsI 370POBbsl M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEIEHUS B
OKPYXaroUIEn Cpee;

OCYUIECTBJIATh MOMCK MHPOpMauuu (umyeckoro coaepxanus B MHtepHere,
CaMOCTOSATENIbHO  (OPMYyJIMpYsl  MOWUCKOBBIA  3alpoC, HAXOAUTh MYTH
ONpe/eNeHUs]  JIOCTOBEPHOCTU  MOJYYEHHOM HMHQOpMAlMM Ha  OCHOBE
UMEIOIIUXCS 3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

HCIIOJIb30BaTh TPHU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TOMYJISIPHYIO
IUTEPATYpy (PU3HUECKOTO COJIEepKaHUs, CIPaBOYHBIE MaTepuaibl, PECypPCh
cetu  MHrepHer, BuageTh NpUEMAMU  KOHCHEKTUPOBAHUS  TEKCTa,
npeodpazoBaHusi UHGOPMAIIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHbIC IHMCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHpOpMaMM U3 HECKOJbKMX HCTOYHHKOB (DU3MUECKOrO COJEp KAHMS,
MyOJIMYHO MPEACTAaBIATh PE3YyJbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKOM
NEATEIBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJb30BATh M3YUYEHHBINA MOHSITUWHBINA
anmapaT HM3y4aeMoro pasaena (U3MKA U CONPOBOXKAATH BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o IpUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dOu3nyeckne BeININHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaY4YHBIN METO ITO3HAHUS 2 1 bubmmorera [OK
' i g https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoreka IIOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
5 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) | but6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBukeHune u B3aumMoaeiicTBue e
but6mmoreka [IOK
3.1 Mexanudeckoe xKe 3
RAHIHACCKOT ABIDREHHE https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 but6mmoreka [IOK




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

bu6nuoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnorexa [JOK
' TEIaMH, ) KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2
Jlarerite XKuAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4. A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a HA TIOTPY>KEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nea 5. PaGora n MOIHOCTD. JHeprus
bu6nmorexa LIOK
.1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTHIC MEXATHIMET > https:/m.edsoo.ru/7416194
bubnunorexa LIOK
53 M 4 1
eXaHrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannyeckue siBJIeHHs
L1 MexaHndeckoe IBHKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3nen 2. Mexannueckue KoJ1e0aHUs M BOJHBI
bu6mmoreka [JOK
2.1 Mexaaundeckue Kojaeda 7 3
XQHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 aXIOKEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoctiiie aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 JIEPHBIE pEaKun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTebHO-00001aI0IM I MOYJIb
[ToBTOpenue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







ITOYPOYHOE IIVTAHUPOBAHUME
7 KUIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

dusnyeckne BeINIUHBI U UX N3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpPaTyphl MPU MTOMOIIIH KUIKOCTHOTO
TEPMOMETpA U JaT4yuKa TeMIepaTyphl"

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayK{ U3y4aroT IPUPOY.
EcrecTBeHHOHay4HBIN METOJ MO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
MIOMOILBIO MOJEIIEN

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

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaJbHOCTD MOJIETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJIblIIe BHICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a




bu6mmoreka [IOK

B3aumoecTBus Tei. Cuiia ynpyrocTtu.

8 JlpmiKeHie acTHIL BelliecTsa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p MeX 1y CBOMCTBAMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSX U UX
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. bubmmorexa [OK
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUMN
BOJIbI
12 Mexanundeckoe JBHKeHuEe. PaBHoMepHOE U bubnuorexa [JOK
HEPaBHOMEPHOE JBIKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CropocTs. EAMHHLEL copoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyty ¥ BpeMEHU IBUKECHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 B3aPII)MOJ16fICTBHe TeJ'IpKaK IIPUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchr bubnmoreka [JOK
oObema Tesa 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 Jlaboparopnas pabota «Onpenenexnue
MJIOTHOCTU TBEPAOTO TEa»
13 Pemenne 3anau mo teme "I1moTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepucTHKa




3akoH ['yka

Jlaboparopnas padota «3yueHue

20 3aBUCUMOCTH pacTsoKeHHs (nedopmaiun)
MPYKUHBI OT NPUIIOKEHHON CHUIIbD)

21 SAsnenue Tarorenus. Cuna TsHKECTU
CBs3b MEXKY CHUJION TSKECTH U MacCou

22 tena. Bec Tena. Pemienue 3aga4 o reme bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al778

Cua TspKecTu

3 Cuna TsKecTH Ha JPYTUX IUIaHeTaxX. bubnnorexa [JOK
Du3nvecKre XapakKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepertne cui. Jlmamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778

2% CrnoxxeHue IByX CHJI, HAlPaBJIECHHBIX 10 bubnuoteka [JOK
OJIHOM IIpsiMOii. PaBHOACHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pemrenne 3amau o reme
"PaBHoneiicTByroMmIast cr"

)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npupoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3y4yeHue

79 3aBUCUMOCTH CHJIBI TPEHMS CKOJIbKEHUS OT bubnnorexka [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 PGHICHI/IeU 3a71a4 Ha ?Hpe)ICJ'ICHI/Ie
PaBHOJEHCTBYIOLIEN CUIIBI

a1 Pewmrenne 3amau no remam: «Bec Tenay, bubnmoreka [JOK

«I"paduyeckoe n300pakeHUE CUIT»,

https://m.edsoo.ru/ff0alde0




«Cunbly, «PaBHOACHCTBYIONMIAS CHID)

KonrponsHas padora mo remam:
«MexaHndeckoe ABMKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o0paxeHue cumy, «CHIIb»
13 Hasnenne. CriocoObl yMEHbIICHUS U bubmumoreka [IOK
YBEJIIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb J1aBJICHUS bubnnoreka [JOK
ra3a ot o0béma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiaeHust TBEPALIMU TEIAMHU, bu6mmoreka [IOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B dKUJKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JIGICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigau nmo teme «/lapnenue B bubmuorexa [JOK
KUJKOCTH U Taze. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmarommmecs cocy et https://m.edsogru/ff0a2970
. bubnmnoreka [JOK
39 TPuppasnneckuid npece https://m.edsogru/ff0a3 136
40 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuannbt
A1 CYIIECTBOBAHHMSI BO3AYIIHON 000IOUKH bubmuorexa [JOK
3emiH. 3aBUCUMOCTh aTMOC(EepHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Boznyxa. AtmocdepHoe gaBiieHne I]?::::I/I//Iri?:;sigr(zllianzbSa
43 N3mepenune aTMoCchEpHOTO AaBJICHUS. bubnmoreka [JOK




OnbiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

m 3aBUCHUMOCTh aTMOC(HEPHOTO JIABJICHHS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexa HOK
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napjeHue"
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPY>KEHHOE B HUX TEJI0. ApXUMeI0Ba bubmorexa LHOK
26 - AP A https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopuas pabota «OnpeneneHue
48 BLITaJII)KHBEIOIHepi/’I CHJIBI IIC;I)CTB ey Ha bubnmorexa LHOK
’ o https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTbHY
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejia B bubmuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOAKH U
omnpezeeHue € rpy30noabEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
52 cynoB. Bo3nyxoriaBanuey, «JlaBienue bubmmorexa [IOK
Y ’ yX L https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bubmuoreka [JOK
53 Mexanunueckasi pabora
P https://m.edsoo.ru/ff0a3f82
54 MomHocTh. EMUHUIBI MOIIIHOCTH bubnmoreka [JOK




https://m.edsoo.ru/ff0a3f82

Ypoxk-uccienoBanue "Pacuét MOIIHOCTH,

53 pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE" !

56 [Ipocteie Mexanu3msl. Peryar. PaBHoBecue
CHWJI Ha pplyare
KonTponbHas pabota mo Teme «JlaBnenue

57 TBEPABIX T, JKUIKOCTECH U Ta30B» /

Bcepoccuiickas npoepounas pabota
Pesepaubiit ypok. Pabora ¢ Tekcramu mo

53 Teme «/laBineHue TBEPABIX TEN, KUAKOCTEU bubnnoreka [JOK
1 Ta3oBy» / Beepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0adffe
pabora
Pbruaru B TexHuke, OBITY U IPUPO/IE.

59 JlaboparopHnast pabota «};/ICCJ'Ipejll(D)BaHI/Ie 0.5 bubmmorexa [TOK

. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara

60 Pemenue 3anau o teme «Y cioBus bu6mmoreka [IOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

61 Mexanusma. JlaboparopHas padota 0.5
«M3mepenne K11/ HakIOHHON MIOCKOCTH»

2 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MomHocTth, KIT/" https://m.edsoo.ru/ff0ad4c48
Mexanunueckas sHeprusi. Kunernueckas u bubnmnoreka [JOK

63 MOTEHIMaNbHast SHEPT UL https://m.edsoo.ru/ff0a4252

64 3aK0H COXpaHEHHUs MEXaHUYECKON bubmuorexa [JOK
SHEPruu https://m.edsoo.ru/ff0a4360

65 YPOK-3KCIIEPUMEHT MO TEME |

"DKCIEpUMEHTAIBHOE ONPEICTICHUE




U3MEHEHUS KHHETHYECKOU 1
HOTCHHH&HLHOﬁ 3Hepr 15041 HpI/I CKaTblBaHUH
TeJa 0 HAKJIOHHOM IIOCKOCTH"

KounTponbnas pabora no teme «Pabora u

66 1
MOIIIHOCTb. DHEPIHs»

67 PezepBHblil ypok. Pabora ¢ Tekctamu 1o | bubmumoreka [IOK
Teme "MexaHn4eckoe JBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepaubiit ypok. Pabora ¢ Tekcramu mo

68 1
teme "Pabora. MouHocts. Dneprus"”

OBILIEE KOJIMYECTBO YACOB I1O0 68 12

I[TPOTPAMME




8 KIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KHHETHYECKOM TEOPUHU U UX ONBITHHIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPOTO, JKUIKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA Ha |
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KMHETHYECKOU TEOpUH
bu6mmoreka [IOK
5 Kpucrannuueckue u amopHble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnuoteka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TermoBoe paclIMpeHne U CokaTue 1
https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHII
9 Buytpennss sneprus. CriocoOsl ] bubmuoreka [IOK
W3MEHECHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunoreka [HOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IIpakTnueckoe
HCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuectBo TemnoTel. Y aenpHas bubnuorexa [JOK
TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIII0BOTO OanaHca. bubnnorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabora "HccinenoBanue
14 SIBJIG}?I/ISI TI;HHO§6M6H3 MPU CMEIIMBAaHUU bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOW U TOPSTYEN BOJbI
Pacuer konuyecTBa TEIOTHI,
15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs Teja U
BBIJICTISIEMOT0 UM MPU OXJIKICHUN
16 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yAEJIbHOW TEMJI0EMKOCTH BemecTra' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAECBaHUE
18 KPUCTALUTMYECKUX 2@1 VY nenpHas TemuoTa bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [IOK
yeJIbHON TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
bubmuoreka [JOK
21 apooOpa3oBaHUs U KOHICHCAIIUH.

3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢




22

aTMoc(hepHOro aBIeHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHrne OTHOCUTEIBHON
BJI&KHOCTH BO311yxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&KHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TEMJIOBBIX ABUraTENCH.
[TapoBas Typ6una. /IBurarens
BHYTPEHHET0 CTOpaHus

KIIJI rennoBoro aurareis. TemnaoBeie
JIBUTaTEIM U 3alIUTa OKpYyKarolei cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHECPTHHU B TCIJIOBBIX ITPpOLECCax

27

28

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
teme "TemnoBeie gBieHus. MI3mMeHnene
arperaTHbIX COCTOSIHUH BemiecTa"

KonrtponsHas padorta no teme "Tennobbie
ABJIeHUs. MI3MeHeHune arperaTHbIx
COCTOsIHU BemecTBa"

Onexrpuszanus Tein. J[Ba poga
IIEKTPUYECKUX 3apSAI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

Ypok-uccienoBanue "IneKTpusanus Tei
WHIYKIWEH U IPU CONTPUKOCHOBEHUHN"
B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe nosie. HanpspkeHHOCTD
ANEKTpUYecKOro nojs. [Ipuamun
CYNEPIIO3UIUU JIEKTPUUECKUX MOIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 .
DneMeHTapHblIii 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH bubmuoreka [JOK
COXPAaHEHUs DJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnunoreka [HOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cymiectBoBaHusl. MicTtounuku bubmorexa HOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleMcTBHUS DIIEKTPHUYCCKOTO TOKA bubmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO MOJISI Ha MPOBOJAHUKHU U 1
JUAJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaJIJIaX, bubnuotexa [JOK
JKMAKOCTSAX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas 1ernb U €€ COCTaBHbIS
YacTH
A1 Cuna toka. JlabopatopHas paboTta 0.5 bubnmoreka [JOK
"N3mepenue u peryampoBaHue CUIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DNeKTpUUYecKoe HarpsikeHue. BonbTmeTp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa [OK
patopHaip P ' https://m.edsoo.ru/ff0a9e14
pEryJIupOBaHNE HAPSKEHUS
43 ConpoTuBiieHUE MPOBOJHUKA. Y AETBHOE bubmuorexa [JOK
COIIPOTUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
bubmuoreka [JOK
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1

MIPOBOJIHUKA OT €0 JIJTMHBI, TIJIOIIA TN

https://m.edsoo.ru/ff0aa738




MOINEPEYHOI0 CEUCHUS U MaTepuaia"

3aBHCHMOCTb CHJIbI TOKA OT HaIps>KCHUA.

bubmuorexa [JOK

45
3akon Oma 1S yyacTka lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabota "Hccienoanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO YEPE3 bubnunoreka [HOK
pe3ucTop, OT CONPOTUBIECHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [locnenoBarenbHOE U NapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 MpaBWJIa CIOKEHUS HAMIPSYKEHUN TTPU bubnnoreka [JOK
[IOCJIENOBATEIbHOM COEIUHEHUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka
bubnnoreka [JOK
49 IIpaBuUJja JJIs CUJIbI TOKA IIPU 1
https://m.edsoo.ru/ff0aadle
NapajuIeIbHOM COEIMHEHNU PE3UCTOPOB"
Pemenue 3agau Ha mpuMEHEHHE 3aKOHA BuG OK
nonmoTexa
50 OmMa Ju1st pa3IMuHOTO COSAMHEHUS 0
https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTa 1 MOIIIHOCTH ANEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue
bubnmoreka [JOK
52 paboThI U MOIITHOCTHU AJIEKTPUIECKOTO 1
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYecKHe e U MOTpeOuTenn BuG 1OK
. noIMoTeKa
53 AIIEKTPUUYECKON IHEPTUH B OBITY.

KopoTtkoe 3ambikanmne

https://m.edsoo.ru/ff0ab660

54

ITocTostHHBIC Mar"HuThbl, UX




B3aUMOJICUCTBUE

55 VYpok-uccnenosanue "M3ydenue nosuein | bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nojie. MarHuTHOE 10JIe 3eMIIH bubnuorexa [JOK
U €ro 3HauYeHHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ffO0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
57 TeMe "DIEeKTPUUYECKUE 3apsiibl. bubnnoreka [JOK
3apspKeHHBIE Tela U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM 21€KTpUYECKUil TOK"
KonTponbhas pabota no Teme
"DeKTpUUecKue 3apsaabl. 3apsyKEHHbIE
. . bubmuorexa [JOK
58 TeJa ¥ UX B3auMozeicTBus. [locTosHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuil Tok" / Becepoccuiickas
nmpoBepoyHasi paboTa
PesepBuslit ypok. Pabota ¢ Tekctamu 1o
" . N " bu6mmoreka [IOK
59 teme "I1oCTOSHHBIN 2NeKTpuYecKuii ToK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneiT OpcTena. MaruuTtHoe nosne
60 3JIEKTPUYECKOTO ToKa MaruuTHoe nose brbmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumeHeHue PIEeKTPOMArHuTOB B
61 texuuke. Jlaboparopnas pabora 05 bubmuorexa [JOK
"N3y4yeHue nercTBUS MarHUTHOTO MOJI HA ) https://m.edsoo.ru/ff0ac74a
IIPOBOJHMK C TOKOM"
DIEeKTPOABUTATEINH IIOCTOSTHHOTO TOKA.
2 Hcrnionb3oBaHue 371€KTpOIBUTaTeneH B bubnmoreka [JOK

TEXHUYECKHUX YCTPOWCTBAX U HA
Tpancnopre. JlabopaTopHas pabora

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBaHue u u3ydyeHrue padoThl
aneKTpoBuraress'

OmnbiTel Papajnesi. 3aKoH

63 3JIEKTPOMAarHUTHOM MHAyKIuu. [IpaBuiio 1
Jlenna
OnekrporeHepatop. CriocoObl OTydeHUs
64 ANEKTPUUECKOI YHEPTUU. IIEKTPOCTAHIIII 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHU
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
65 TeMe "DJIeKTPUUECKIEe U MarHUTHbBIE 1
SBJICHUS"
66 KoHTpoinbHas pabora 1o Teme 1 bubnnoreka [JOK
"DNIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnnorexka [JOK
teme "TemnnoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
63 PesepsHblit ypok. Pabota ¢ TekcTtamu 1o |
TeMe "MarHuTHbIC SBJICHUS"
OBHLIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
| Mexannueckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuoreka [IOK
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE
4 nBwxeHue. CpellHssl © MTHOBEHHAs 1
CKOPOCTb
5 IIpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOPOCTH
JlaboparopHnas pabota "Onpenenenue
7 CKO peHI/ISI: Ten'f npu aBHop CKOPEHHOM 1 1 bubmorexa HOK
yeKop pap . yeKop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIOHHOW TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon I/I: yacToTra 00 ameHI/IﬂpJ}gI(HeﬁHaﬂ 1 bubnmorexa LOK
p P ) https://m.edsoo.ru/ff0ae176
U yTJ0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 1




bu6nmmoreka [IOK

11 [Iepsbiit 3axk0oH HprotoHa. BekTop cuisl hitps://m.cdsoo.ruw/ff0ac6] 2
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepno3unus bubmmoreka [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha mpuMEHEHNE 3aKOHOB bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6e
Bu6moteka [JOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsofru/fanecaZ
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezaeneHue bubmuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmmnoreka HOK
18 Cuna TpeHus https://m.edsofru/fanﬂ 38
bubnmnorexa [JOK
19 Pemenue 3anau no teme «Cuna TpeHus» hitps://m.c dsogru 0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [IOK
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
o1 Pemenne 3agau mo reme "3aK0HBI but6mmorekxa [IOK
Herotona. Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
Cuna Ts>KecTH ¥ 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
naJIeHus
VYpok-koHpeperuus "/IBmxenHue Ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA

(Conneunas cucrtema). ['amakTukn"




24 Pemenwne 3agau mo teme "Cuia TSOHKECTH B bubnuorexa [JOK
3aKOH BCEMUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8

)5 IlepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubmmoreka [JOK
TBEPAOIO TeNa C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
PaBHOBecue MaTepuaJIbHOW TOUYKH.

7 AoOcomoTHO TBEpIOE Teno. PaBHoBecHe
TBEPIOTO TEJIA € 3aKPEIUIEHHOW OCBIO
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn

)% Pemenue 3agad mo reme "MOMEHT CHJTBIL. bubnuorexa [{OK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO

29 TeMe "MeX&HI/I‘IeCK(l;)e I[BI/I)KeIl:;I/Ie bubnroreka LTOK

. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas padbora no teme
30 "MexaHnyeckoe ABUKEHUE bubnroreia LTOK
. ) ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmmynsce Tena. Miynbe cuitbl. 3aKoH
31 COXpaHEHUs UMITYJIbCa. YTIPYroe u bubnmorexa LOK
P yibea. STpyr https://m.edsoo.ru/ff0b07fa
HEYMPyroe B3auMOICHCTBHE

1 Pemenne 3amay mo reme "3akoH bubnunorexa LIOK
COXpaHEeHHus ummyJibca' https://m.edsoo.ru/ff0b096¢c

3 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanundeckas padoTa U MOIITHOCTh but6mmoreka [IOK




https://m.edsoo.ru/ffOb0a84

Pabota cuiibl TSKECTH, CUJIBI YIIPYTOCTU U

bu6nmoreka [IOK

35 CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU Te€JIa TI0 TOPU30HTAIIBHON
MTOBEPXHOCTU»
37 CBs13b sHepruu U padotsl. [loTennmanbHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKON SHEPrUun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «3y4yeHue 3akoHa bubmuoreka [IOK
COXPaHEHUS DHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe IBHIKEHHUE U €T0 bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHBIC bubmuorexa [IOK
KojeOanus. PesonaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil ¥ NIpyKUHHBIN MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KonebaHui oT KEeCTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBparnienue 3HEprun Npu MEXAaHUUECKUX
KOJIe0aHUsIX
JlaboparopHas padota «Onpenenenue
46 ‘IaCTOI”)FLI I/Ipl'IeprOI[a KOHG63€II/I§I bubnmorexa LOK
https://m.edsoo.ru/ffOblaec
MPY>KAUHHOTO MAasTHUKA»
47 JlaGopaTtophast padota «I[IpoBepka bubnuorexa [JOK




HE3aBHCHUMOCTH IepHoJia KoJiebaHuii rpysa,
MO/BEIICHHOTO K HUTHU, OT MacCChl Ipy3a»

Mexanuueckue BoaHEL. CBOMCTBA

https://m.edsoo.ru/ff0b197a

Bu6mmoteka [JOK
48 MeXaHW4eCKUX BOJIH. [IpogosibHbIE 1 s
https://m.edsoo.ru/ffOb21fe
MONIEPEYHBIE BOJIHBI
VYpoxk-koupepenuus "MexaHnuecKue
49 BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
5 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 VYpoxk-koHpepenuus "YapTpa3ByK u bubnmnorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Bu6 110K
nonroTexa
54 TeMe "3aKoHbI COXpaHeHUs1. MexaHnyeckue
5 " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTtponbHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoieOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuotexa [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepennus "llkama Eubs 110K
nonnoTeKa
58 ANEKTPOMArHUTHBIX BOJIH. Mcnonib30Banne

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM

https://m.edsoo.ru/ff0b2fe6




cBs3n"

Ypok-uccnenosanue "M3ydueHne cBOiCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO bubmmorexa [IOK
P " https://m.edsoo.ru/ff0b2c6¢
MOOMIIBHOTO TeledhoHa
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIEKTpOMarHuTHasi Ipupo/ia CBeTa.
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA bubmmorexa [IOK
K Th cBeTa. BOoJTHOBBIC CBOMCTB
P https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsMonuueitHoe
bubnunoreka LIOK
62 pacnpoctpaHeHue cera. 3atmenus CoHua
https://m.edsoo.ru/ffOb3658
u Jlynsl
3aKoH OTpak€HHUs CBETa. 3epKaia.
63 Pemenue 3aga4 Ha IpUMEHEHHUE 3aKOHA bubmorexa HOK
P https://m.edsoo.ru/ffOb38c4
OTpPa)KE€HHUs CBETA
64 [Ipenomnenue cBera. 3aKoH NPEIOMIICHUS bubmuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6nmorexa LIOK
65 Hcnonp3oBanue MogHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaboparopHas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJia MPEeTOMIICHHS
CBETOBOTO Jy4a OT YIJIa MMaJIeHUus Ha
rpanuie "Bo3ayx-crexkiao""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IBI, OITUKOBOJIOKOHHAS CBSI3b"
68 JIna3el. OnTHyeckas CHiia JTUH3BI but6mmoreka [IOK




https://m.edsoo.ru/ffOb3f2c

bu6nmoreka [IOK

69 [TocTpoenne M300paXKeHUH B TMH3AX
https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa Onpe):[eﬂeHMe: Bu6miorexa LIOK
70 (OKYCHOTO paCCTOSIHHSI U OIITHYECKOM
N https://m.edsoo.ru/ff0b4206
CHUJIBI COOMparoNIe JTNH3bI"
71 Ypok-koHpepenus "OnTuueckue bubnnorexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTrl 3peHusl.
Kak coxpanuts 3peHue"
Paznoxenue 6enoro cBera B CIIEKTP.
74 Omnertel HetoToHa. CrioskeHue bubmmorera [OK
https://m.edsoo.ru/ffOcOf4c
CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus cera
JlabopaTtopHast pabota "OMBITHI 11O
75 pa3lIoKEHUIO OEI0To CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE QUILTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: IucIepcHsi, UHTeppepeHus U
nudpakmms"”
77 OmnswiTel Pesepdopaa v mmanerapHas bubnmnoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIoMEHNE CBETa aTOMOM. bubmuotexa [JOK
KBautbl. JInHeuaThie CIEKTPBI https://m.edsoo.ru/ffOc144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK




HcIycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHUBHOCTE U €€ BUIbBI buGnuorexa [IOK

https://m.edsoo.ru/ffO0c1672

2 Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
MOJCIIb https://m.edsoo.ru/ffOc18ac

bubmmoreka [JOK

83 PanunoaktuBHbIe npeBpanieHus. M30Tomnsl hitps://m.c dsogru f0c1ald

84 Pemenne 3agau mo teme: "PagnoakTuBHBIC bubnnorexa [IOK
npeBpaieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuoxa monypacmnana
VYpok-koHpepenius "PagrnoakTuBHbIE

86 I/ISI;Iy‘leHI/I}(Ib BpnplfpozLe, MI;I[I/II_II/IHG, buGnuorexa [IOK
TexHKe" https://m.edsoo.ru/ff0c2126

g7 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubmmnoreka HOK
3apsI0BOTO U MacCOBOI'0 YK CET https://m.edsoo.ru/ffOc1c58

28 DHeprusi CBI3u aTOMHBIX sifiep. CBs3b bubnmnorexa [JOK
MAaccChl ¥ DHEPTUHU https://m.edsoo.ru/ffOc1d7a

29 Pewenue 3amgau no reme "fAnepHeie
peakuun"

90 Peakiuu cuHTe3a u neneHus saep. but6mmorekxa [IOK
Ucrounnku sueprun CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "AnepHast sHepreTuka.

91 JleficTBHS paquOAKTUBHBIX U3Ty4YE€HU Ha
JKUBBIEC OpPraHU3MBbI"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
90 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuotexa [JOK

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
sBJjeHus"

https://m.edsoo.ru/ff0c223e




KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93 1
DNEeKTpOMAarHUTHBIE BOJHBI. KBaHTOBBIC
siBICHUS"

04 [ToBTOpenue, o600eHNe. JlabopaTopHbIe 1 1 bubmuorexa [IOK
paboTsl o Kypcy "B3aumopetictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600menue. Pemenne

95 ACUETHBIX U KAYECTBEHHBIX 3aJ1a4 110 TEME 1 bubmmorexa [IOK
? " 8 https://m.edsoo.ru/ff0c2572

TennoBbie MpoIecCh
[ToBTopenue, 0600menue. Pemenne
bubnunoreka LIOK
96 pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresei”
[ToBTOpenue, 06061meHue. Pemenue

97 ACYCTHBIX U KaYSCTBEHHBIX 3a7a4 10 TEME 1 bubmorexa HOK
P 8 https://m.edsoo.ru/ff0c2b30
"KTII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6ob6menue. Jlaboparopusie | | bubnmnorexa [JOK
paboTsl o kypcy "CBeToBbie SBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menue. Padota ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXpPAHEHUS B 1 bubmorexa HOK

" P https://m.edsoo.ru/ffO0c2d6a
MEXaHUKe

100 [ToBTOpenwue, 0600meHue. Pabora ¢ 1 bubnunorexa LIOK
tekctamu 110 Teme "KoaebaHust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 06o0meHue. Pabora ¢ ] bubmuorexa [JOK
TexkcTaMu 1o TeMme "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢uzuka"
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iimuaTth ABJIICHHUA I1I0 OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE

pacrio3HaBaTb IMPOABJICHUC HU3YUYCHHBIX (1)I/ISI/I‘~ICCKI/IX SIBIICHUM B
OKpyXKaromeM MHUupe, B TOM YHCIIC (1)I/ISI/I‘ICCKI/I€ SIBJICHUA B IIPpUPOAC, IIPHU
OTOM HICPCBOAWUTL IPAKTHYCCKYIO 3aJady B y‘ICGHYIO, BBIACTIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

OTMCHIBATh M3y4YEHHBbIE CBOMCTBA TNl M (PU3MUECKUE SIBICHUS, HUCHOJIb3Ys
(u3nyecKkre BEIUUUHBI, IPH OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3HMUECKUI
CMBICJI UCTIOJIb3YEeMBbIX BEJTUYMH, UX 0003HAYEHUS M €JUHMIBI (PU3HMUECKUX
BEJIMYMH, HaXOAUTb (OPMYJbl, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEIMYUHY C JPYrUMHM BEJIWYMHAMH, CTPOMTh TpaQuKH H3y4YeHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

XapaKTepu3oBaTh CBOWCTBa Tel, (U3UYECKUE SBJICHHUS M IPOLECCHI,
WCIIONB3Ysl WM3YYECHHBIE 3aKOHBI, IIpU 3TOM J1aBaTb  CJIOBECHYIO

q)OpMYJII/IpOBKy 3aKOHA U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3NUYECKHE SABICHHS, TPOLIECCH] M CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CUTyaluil MPAKTUKO-OPHUEHTUPOBAHHOIO XAPAKTEPA: BBISABIATH
MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTIOTHYeCKUX
maroB ¢ onopoi Ha 1 — 2 W3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,

(bHSI/II-ICCKI/IX 3aKOHa UK 3aKOHOMCPHOCTH

1.7

pemiath pacu€THble 3agaud B 1 — 2 JAEMCTBUA, HMCHOJB3ysd 3aKOHBI M
(dbopMyIbl, cBA3BIBaOIIME (U3NYECKUE BEIWYMHBI: HAa OCHOBE aHalln3a
YCIIOBUS 3aJ]aud 3alUChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3NUYECKUE

BEJIMYHUHBI B (OpPMYJIBl U TMPOBOAUTH PACUETHI, HAXOJUTh CIPABOUYHbBIE




1.8

1.9

JaHHBIE, HEOOXOAMMBIC NJIsi PelIeHUs 3a7ad, OICHUBATh PEATUCTUYHOCTH

MOJIY9eHHOU (PU3NIECKON BEITMUUHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PpEIIUTh NpPU MOMOIIU
(GU3MYECKUX METO/0B, B ONMCAaHUU HCCIICAOBAHUS BBIICIATH POBEPAEMOE
IIPENIONIOKEHNE (TUIIOTE3Y), pa3ndaTh U UHTEPIPETUPOBATH MOTYUEHHbIN
pe3yabTaT, HaXOJUTh OUWIMOKM B XOJE OIbITAa, JAEJaTh BBIBOABI 10 €ro

pe3ysibTaTamMm

MPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUHN MU (PU3UIECKUX
CBOKMCTB TeN: (OPMYJIMPOBATH HPOBEPSIEMBIC IPEANOIOKEHUS, COOMpaTh
YCTAHOBKY W3 MPEIUIOKEHHOTO O0OPYIOBaHMS, 3alMCBIBATH XOJ ONBITA H

(hopMyIUpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATL IIPSMBIE WM3MEPEHUs C HCIOIb30BAHMEM AaHAJIOTOBBIX U
nuGpPOBBIX TNPUOOPOB, 3aNUCHIBATH TIOKA3aHUS NPUOOPOB C  YIETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH MCCIIIOBAHUE 3aBUCHMOCTH OIHON (DM3MYECKOW BEITHMUMHBI OT
Ipyrol ¢ UCHOJIb30BAaHUEM MPSAMBIX M3MEPEHUH, Y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOrO0  MCCIEAOBAaHUS, COOMpaTh YCTAaHOBKY U
BBIMOJIHATE HM3MEpPEHHs, CleAys NPeAIOKCHHOMY IUlaHy, (UKCUPOBATh
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH (U3WYECKUX BEIMYMH B BHJE
MPE/UIOKEHHBIX TaOMUI] U TpaHKOB, AeNaTh BHIBOJBI IO pe3yjibTaTaM

HUCCICIO0BaHUA

IMPOBOAUTE KOCBCHHBIC U3MCPCHUA q)HSI/I‘IeCKI/IX BCJINMYHH, CJICAysa
HpeﬂHOX(eHHOﬁ HWHCTPYKIMU: TIPpHU BbIITOJHCHUH H3MepeHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIIbHYIO  YCTAHOBKY W  BBIYHUCJIATH 3HAUCHUC HCKOMOM

BCINYHNHBI

1.13

1.14

1.15

CO6J'IIO,I[8.TB IpaBUJia TCXHUKH 0€30I1acCHOCTH npu pa60Te C J'Ia60paT0pHLIM

obopynoBaHuEM

yKa3blBaTh MPHUHIMIBI ACUCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
XapaKTepu30BaTh MPHUHIMUIBI  JCUCTBUS H3YYCHHBIX MOpUOOPOB U
TEXHUYCCKUX YCTpOfICTB C IMIOMOLIBIO HUX ONHCAHHA, HUCIIOJIB3YyA 3HAHUA O
CBOMCTBax (hU3MUECKUX SBICHUN M HEOOXOAMMBbIE (PU3MUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH

NPUBOAUTL  NPUMEPHl  (HaXoauTh  HMHPOpMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCIHOJIb30BaHUSA (PU3MUECKUX 3HAHUA B TOBCEIHEBHOM

KU3HM I oOecrieueHrsi 0€30MacHOCTH MpU OOpalieHuu ¢ MpudopaMu U




1.16

1.17

TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS M COOJIIO/IEHUSI HOPM

9KOJIOrMYECKOT0 MOBEICHUS B OKpYXKAIOLIEH cpeie

OCYILIECTBIISATH OTOOpP HMCTOYHUKOB HHPoOpMmauuu B ceT HTepHeT B
COOTBETCTBHUH C 33aHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH W [yTéM CpaBHEHUS PA3IMYHBIX HCTOYHHKOB  BBIJCIATH
MHPOPMAIMIO, KOTOpasi SBISETCS MPOTHBOPEUYMBONW WM MOXKET OBITH

HEJIOCTOBEPHOM

HCIIOJIb30BaTh IPU BBIIIOJHEHUU YYEOHBIX 3aJaHUN HayYHOIOIYJSIPHYIO
TUTepaTypy (PU3NYECKOTO COJAEp>KaHUs, CIPaBOYHbIE MaTepUajbl, PECypChl
cetu VHTepHeTr, BiageTb NpuéMaMH  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(OPMAIIMK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

8 KUIACC

Co3/1aBaThb COOCTBEHHBIE KPAaTKHUE MUCbMEHHBIE M YCTHBIE COOOLIEHHS Ha
OocHOBE 2 — 3 MCTOYHMKOB MH(pOpMAIK (PU3MUECKOTO COJACPKAHUSA, B TOM
qucie MyOJuYHO AenaTh KpaTKUe COOOIIEHHs O pe3ysibTaTax MPOEKTOB MU
y4eOHBIX HCCIEOBAHUN, MPH ITOM TPAMOTHO HCIOJIB30BATH M3yYCHHBIH
NOHATUHHBIN ammapaT Kypca (U3UMKH, CONPOBOXKJAATh BBICTYIUICHUE

Mpe3eHTalnen

IIpHU  BBINIOJIHCHUHA y‘Ie6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacipeacisiTh
00s3aHHOCTU B rpymnmne€ B COOTBETCTBHM C IIOCTABJICHHBIMU 3ajJadyaMi,
CJICOIUThL 3a BBIIIOJIHCHHEM IIJIaHA HeﬁCTBHﬁ, aICKBATHO OIICHHUBAThH
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD TpYIIIIbI, BBICTpanBaTh

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAKOIIUX

Kon
NpoBepPsieMoro
pe3yabTara

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HUCITIOJIb30BaTh MMOHATHA

pasiinyaTth ABJICHUA IO OIMMCAHHUIO MX XAapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacrio3HaBaTh  NpPOSIBICHHE  W3YYEHHBIX  (U3WYECKHX  SABICHHHA B
OKpY)KalollleM MHpE, B TOM 4Hclie (PU3HUECKUE SABJICHUS B MPHUPOAE, MpPU
3TOM TNEpPEeBOJUTh NPAKTUYECKYIO0 3a7adyy B y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3UUECCKUX SIBICHHUI




1.4

1.5

1.6

1.7

OIMCBIBATh M3Yy4YEHHBIE CBOMCTBA TNl M (PU3NUUECKUE SIBICHUS, UCHOJb3Ys
¢u3nvecKrue BEINYUHBI, IPU OMMCAHUH MTPABUIBHO TPAKTOBATH (PU3NUECCKHUIA
CMBICII HCIIOJb3YEMbIX BEJIUYMH, O0O3HAU€HHs] M E€AMHUIBI (PU3MUECKUX
BEIMYMH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYUHY C JAPYrMMHM BEJIWYMHAMHU, CTPOUTh TIpadUKu H3Y4YEHHBIX

3aBUCUMOCTEH (PU3MUYECKUX BEIUIUH

XapaKTCPU30BaTh CBOICTBa TCII, (1)H31/I‘I€CKI/IG SABJICHUA W TIPOLECCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, IpH 9TOM JaBaTb CJIOBECCHYIO

(hOopMyIIMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMATUYECKOE BBIPAKCHHE

OOBSCHATh (U3NYCCKUE MPOIECCHl W CBOWCTBA TElI, B TOM YHCIE H B
KOHTEKCTE CHUTYallil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbBISBIATH
MIPUIUHHO-CIIEACTBEHHBIE CBS3U, CTPOUTHh OOBACHEHHE U3 | — 2 JTIOTHYECKUX
maroB ¢ momomiplo 1 — 2 HM3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,

(1)I/I3I/I‘-IGCKI/IX 3aKOHa UJIK 3aKOHOMEPHOCTHU

pemare pacu€THble 3afadyd B 2 — 3 JCHCTBUS, HCIHOJB3YS 3aKOHBI U
(dopMyIbl, CBs3bIBAlOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIH3a
yCJIOBUS 3aJa4yd 3alUCbIBATh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIs pelleHus 3a/Jauyd, BBIOMpPaTh 3aKOHbBI U (OPMYIIHI,
HeoOXonuMble Ui €€ peleHus, MPOBOAUTh pacuy€Tbl U CpaBHUBATh

NOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I"IeCKOI\/’I BCIIMYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTb MpPOOJIEMBI, KOTOPbIE MOYKHO PpEUIUTh NpU IOMOIIU
(GU3NYECKUX METO/I0B, MCIIONb3Ysl ONUCAHHWE HCCIEI0BaHMs, BbBIIEIAThH
MIPOBEPSIEMOE  IIPEANOI0KEHUE, OLEHUBATH  IPaBUIBHOCTH  IOPSAKA

MPOBEACHUA UCCICAOBAHN, 1CJIaTh BBIBObI

1.9

1.10

1.11

MIPOBOUTH OMBITHI IO HAOIIOIEHUIO (PU3NYECKUX SBICHUHN HIN (HU3HUECKUX
CBOHMCTB Tell: (OPMYIUPOBATh MPOBEPSIEMBIC TPEINOIOKEHUS, COOUPaTh
YCTaHOBKY W3 TIPEUIOKEHHOTO OOOpYIOBaHUS, OMUCHIBATH XOJ OMBITa U

(hopmMyTupOBaTh BHIBOIBI

BBIITIOJIHATE IPAMBIC U3MEPCHUA C UCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB
1 JaT4YUKOB (I)I/ISI/ILIGCKI/IX BCJIMYNH, CPABHUBATH PC3YJILTAThI I/ISMCPCHI/Iﬁ C

y4€TOM 33JaHHON aOCOIOTHON MOTPEITHOCTH

MIPOBOJIUTH WCCJIEOBAHKME 3aBUCHMOCTH OJHON (PU3NYECKON BETMYHMHBI OT
Jpyrol €  HCHOJIb30BAHUEM  MPAMBIX  HM3MEPEHHI:  IJIAHUPOBATH
Wccae0BaHNe, COOMpaTh YCTAHOBKY M BBITIOJNHITH W3MEPEHHS, CICHys

NPEUIOKEHHOMY  IIJIaHy, (UKCHpPOBAaTh  PE3ylbTaThl  MOJYYCHHOM




1.12

1.13

3aBUCUMOCTH B BUJE TaOIWIl U TpadUKOB, JIeJaTh BHIBOIBI M0 PE3yJIbTaTaM

UCCIIEeI0BAHUS
MNpOBOAUTE KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-IGCKI/IX BCJIMYUH: IIJIAHUPOBATH
U3MEpeHHs, CcOOMpaTh  JKCHEPHMCHTAIbHYI)  YCTAaHOBKY,  CIEIys
HpeI[HO)I(eHHOﬁ HWHCTPYKI WU, U BBIYUCIIATh 3HAYCHUC BCIIMYHNHBI

co0roIaTh MpaBUiia TEXHUKU 0€30IacHOCTU MpH padoTe ¢ JadopaToOpHBIM

obopynoBaHuEM

1.14

1.15

XapaKTepu30BaTh  MPUHLMUIIBI  JEWCTBUS  U3YYCHHBIX HOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHMS, UCIOJb3YS 3HAHMS O
cBOMcTBax  (M3MUECKUX  SBICHHM U  HeoOXoauMble  (HU3UYECKHE

3aKOHOMEPHOCTH

pacro3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U  U3MCPUTCIILHBIC
HpI/I60pBI o cxeMaM H CXEMAaTUYHbIM PHCYHKAM, COCTABJIATH CXCMBbI
QJICKTPHUUYCCKUX I.[Cl'[@ﬁ C II0CJICA0BATCIIbHBIM n ImapauiCJIbHbIM
COCIUHCHHUEM DJJICMCHTOB, pas3jindasd YCJIOBHBIC 0003HaYEHUS DJIEMEHTOB

QJICKTPHUUYCCKUX ueneﬁ

1.16

OPUBOAMTH  NpuUMeEphl  (HaxXoauTh  WHPOpPMALMIO O  MpHUMEpax)
MPAKTUYECKOTO HCIOJIB30BaHUS (PU3MUECKUX 3HAHWKA B TOBCEIHEBHOM
KHU3HHU JUId oOecrieueHHss 0e30MacHOCTH MpH OOpaleHUH ¢ MpudOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbSI U COOIIIOJICHUS HOPM

3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIEH cperie

1.17

1.18

OCYILLIECTBIATh MOMCK HH(pOpMaAMU (U3NYECKOTO COJEPKaHUs B CETH
HNHTepHeT, Ha OCHOBE UMEKOIIMXCA 3HAHMM U IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIEIATH MH(POPMALIHIO, KOTOpast SIBIISETCS

MIPOTUBOPEYUBOI UM MOXKET OBITh HEJJOCTOBEPHOMN

HCIIOJIB30BaTh IPHU BBIIIOJTHCHHUN yqe6H1,1x SajlaHI/Iﬁ HAaY4YHO-TIOMMYJIAPHYIO
JIUTCPATypy (I)I/ISI/I"IGCKOFO COJACPpKaHHuA, CIIPABOYHBIC MATCpUaAJIbl, PCCYPChI
CETH I/IHTepHeT; BJIAJACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,

npeoOpa3oBanus HHGHOPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/laBaThb COOCTBEHHbIE NUCbMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000mrast wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB  (HU3HUIECKOTO
COJIepKaHus, B TOM YHCJIe MMYOJUYHO MPEACTaBIATh PE3yIbTaThl IPOSKTHON
WM UCCIEI0BATENIbCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
W3YYEHHBIH TOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKIATH

BBICTYIUICHHE ITpe3eHTaI1e




1.20

IpU  BBIMOJTHEHUH YYE€OHBIX IPOEKTOB U HCCIENOBAaHUN (U3HUECKUX
MPOIIECCOB paclpeneNiaTh OOSM3aHHOCTH B TpyNIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJa4aMH, CICIUTh 3a BBIIOJHEHUEM IUJIaHA ACHCTBUU U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHUBAaTb COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJECHCTBHUE,

MPOSIBJISISI TOTOBHOCTD Pa3peaTth KOH(MIUKTHI

9 KUIIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iimuaTthb ABJICHHUA I1I0 OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBICHUE

paciio3HaBaTb IMPOABJICHUEC HU3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBIICHUM B
OKpyXKaromeM MHUpe, B TOM YHCIIC (I)I/I3I/I"ICCI(I/IC SABJICHUS B NPUPOAC, IIPpU
OTOM TCPEBOAWUTL IMPAKTHYCCKYIO 3aJady B y‘~I€6Hy10, BBIJACTIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OIMCHIBATh M3y4YEHHBIE CBOMCTBA TNl M (pU3MuUECKUe SBICHMS, UCHOIb3Ys
(u3nyecKkre BEIUMUNHBI, IPU ONMCAHUHU MPABUIBHO TPAKTOBATH (PU3UUECKUIMA
CMBICIT HCIIOJIb3YEMbIX BEJIUYMH, O0O3HAUeHHs M E€AMHUIBI (PU3MUECKUX
BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMHM BEIMYMHAMHU, CTPOUTH TIpaUKu H3yYEHHBIX

3aBHCHUMOCTEH (I)I/I3I/I‘-ICCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-IeCI(I/IC SABJICHUA W TPOLECCHI,
HCIIOJIB3YA HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECCHYIO

q)OpMYJII/IpOBKy 3aKOHAa U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE MPOIECChl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallUd IMPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
IaroB ¢ MOMOUIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,

(1)I/I3I/I‘-ICCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

pemate pacu€THele 3ajauu (omuparommecs Ha cucreMy u3z 2 — 3

yYpaBHEHUH), UCIOJIb3YsI 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE (HU3UICCKUE




BEJIMYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJaud 3allMChIBaTh KpaTKOE
YCIIOBUE, BBISABISATh HEAOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHEIOMpATh
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE ISl PELICHUS], TPOBOAUTH PACUEThl U
OIICHUBATh  PEAIMCTUYHOCTh  TIOJYYCHHOTO  3HAYCHUS  (U3NUYECKOU

BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXXHO PEHIUTD IIPHU ITOMOIIU (1)I/I3I/ILICCKI/IX
MCTOAOB, HCIIOJB3ysA OIMMCAHUC HCCICAOBAHHA, BBIACIATL IIPOBECPACMOC
IIPEATIOJIOKCHUC, OLICHUBATh IMPaBUJIbHOCTDb ImopsAaaKa IIPOBCACHUA
HCCJICAOBaHMsA, ACIATh BbIBO/AbI, MHTCPIPETUPOBATL PC3YJIbTAThI H3,6JHOI[€HPII>1

U OIIBITOB

1.9

1.10

IIPOBOJIUTH OMBITHI [0 HAOIIOACHUIO (PU3NYECKUX SIBIECHUN WU (PU3NUECKUX
CBOMCTB TE€JI: CAMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY U3 M30BITOUHOTO
Habopa 00OpyAOBaHMs, OIUCBHIBAaTH XOJ OIbITA U €ro pe3yJbTaThl,

(hopMyJIIPOBATh BBHIBOJIBI

MIPOBOAUTH IMPU HEOOXOIUMOCTU CEPUIO MPSIMBIX M3MEPEHUM, OIpenesss
cpenHee 3HA4YCHUE M3MEpsieMOW BelMWYHMHBI ((OKYCHOE pacCTOsSHHE
coOuparomeld  JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba H3MEpeHUs

(U3MepuTETHLHOTO MpUOOPa)

1.11

1.13

MPOBOAUTh  HCCIIEIOBAaHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYHUH C
UCIOJIb30BAHUEM INPSMBIX WM3MEPEHHUI: IIJJaHUPOBAaTh MCCIENOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (UKCHPOBATh  pE3YJIbTaThI
MOJy4YEeHHON 3aBUCUMOCTH (PU3MUECKHMX BEJIWYMH B BUAE TaOIMLU

rpaduKoOB, IeIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

IMPOBOANUTE KOCBCHHBLIC H3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MEPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYKO YCTAHOBKY W BbIIIOJIHATDH
U3MEPCHUA, CIICAys HpC}IJ’IO)KGHHOfI HWHCTPYKIIMH, BBIYUCIIATH 3HAYUCHUC
BCJIMYHUHBI U aHAJIU3UPOBATL MOJYUYCHHBIC PE3YJIbTAThI C y‘-IéTOM Ba,Z[aHHOﬁ

MOTPEMIHOCTH U3MEPEHUI

co0roAaTh mpaBuja TEXHUKHA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM

o0opynoBaHrEeM

1.14

pa3nuyaTh OCHOBHBIE TPU3HAKU HW3YUEHHBIX (PU3MUYECKHX MoOJenei:
MaTepuajgbHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYEUYHBIH HCTOYHHMK
CBeTa, Jy4, TOHKas JIMH3a, IJITaHETapHas MOJIeb aToMa, HyKJIOHHAsi MOJEIb

aTOMHOTO si/Ipa

1.15

XapaKTepu30BaTh MPUHLMUIBI  JEUCTBUS U3YYEHHBIX MOpUOOPOB U




TEXHHYECKUX YCTPOWCTB C OMOPOI Ha WX ONMCAHMWS, UCIIONb3Yys 3HAHUS O
CBOWCTBaX  (M3MYECKUX  SBICHHMA W  HEoOXoaumble  (U3HYECKHe

3dKOHOMCPHOCTH

1.16

1.17

1.18

HCIIOb30BAaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKHUX
YCTPOKCTB, H3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB MPH
peleHu  y4yeOHO-NIPAKTMYECKUX  3aJay, ONTHYECKHE CXeMbl s

MOCTPOESHHSI N300paKEHUH B IUIOCKOM 3€pKajie M cOOMparoIeii TuH3e

OPUBOAMTH  TpUMEphl  (HaxXoOuTh  WHPOpPMALMIO O  MPHUMEPax)
MPAaKTHYECKOTO HCIIOJIB30BaHUS (M3MYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HHU JUIg o0OecrieueHnss 0e30MacHOCTH MPH OOpameHnu ¢ MpUOOpaMu |
TEXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHS 340POBbS U COONIOICHUSI HOPM

9KOJIOTMYECKOT'0 TIOBEJICHUS B OKpPY’Kalollel cpe/ie

OCYIIECTBIISITh TMOMCK HH(pOpMAMK (U3NIECKOTO COJEPKAHHUS B CETH
WNuTepner, camocTosTenbHO (HOpPMYNIHUpYsl MOUCKOBBIN 3ampoc, HAXOIUTh
IIyTU ONpPEJEIECHUs TOCTOBEPHOCTH IOJIyYEHHOM MH(pOpMAIMU Ha OCHOBE

MMEIOIIUXCS 3HAHUM 1 JOIMIOJIHMUTCIIbHBIX KCTOYHHUKOB

1.19

WCIIOJIb30BaTh NPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHui HAy4HO-TIOMYJISPHYIO
JIUTEepaTypy (pU3UUECKOro COAEp)KaHUs, CIIPABOYHbIE MAaTEpUAIbl, PECYPChI
cetu UHTepHer; BiageTh NpuéMaMu  KOHCIIEKTHUPOBAaHUS  TEKCTa,

npeoOpa3oBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOINEHHS Ha OCHOBE
nHpOpMAIlUA W3 HECKOJIBKUX HMCTOYHUKOB (PU3UUYECKOTO COACpIKAHUSA,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOSKTHONW HIIM MCCIEAOBATEIhCKOM
JIEATEIIbHOCTH, ITPX 3TOM I'PAMOTHO MCIOJIb30BATh U3YYECHHBIN MOHATHITHBIN
anmaparT HW3ydyaeMoro pasaena (U3NKH M COMPOBOXKIATHh BBICTYIUICHHE

Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

IIpHU BBIIIOJIHCHHUN y‘IC6HBIX IIPOCKTOB U I/ICC.]'Ie)IOBaHI/Iﬁ CbI/ISI/I'-IeCKI/IX
MMpOoLECCOB pacCHpCaACIATh 00513aHHOCTU B Irpynmne B COOTBCTCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMiu, CJICIWUTH 3a BBIIIOJJHCHHUEM IIJIaHA HeﬁCTBHﬁ u
KOPPCKTHUPOBATh €ro, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTD TI'PYHIIBI, BBICTPAWBATh KOMMYHHKATHBHOC B3aHMO}IeﬁCTBHe,

MpOoABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)HI/IKTLI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pasnena

Kon baementa

IIpoBepsieMble 31€eMEHTHI COAEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

®duszuka — HayKa o npupoze. SABienus npuposl. Puznyeckue

1.1 SIBJICHUSA:  MEXAaHWYECKUE,  TEIUIOBBIE,  DJIECKTPUUYECKHE,
MarHuTHBIE, CBETOBbBIE, 3ByKOBBIE
®dusnyeckue BeNWYMHBL. M3MepeHue (HU3MYECKUX BEIHYHMH.
1.2 duznueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MexnyHapoaHasi cUCTEMa €AUHULL
EctecTBeHHOHAy4YHBI ~ METOA  TO3HAHUA:  HAONIOJCHHUE,
13 MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBMKCHUE TUIIOTE3,
' OKCIIEPUMEHT  TI0  TMPOBEpKE  THIOTE3, OOBICHEHHE
Ha0JII0TaEMOTr0 SIBJICHUS
14 Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei
[IpakTudeckue pabOTHI:
#H##Par##113mepenne paccTosTHUM.
15 ###Par##l13mepenne 00bEMa JKUIKOCTH U TBEPAOTO Tea.

###Par####OnpeneneHue pa3MepoB MaJIbIX TEIl.
#HHPar#H#113mepenne TEMIIEpaTyphl pu IIOMOIIIH

KUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

###Par#H##(CTpoeHne BemiecTBa: aToMbl M MOJIEKYNbBI, HUX

2.1 pasmepbl. ONBITHI, JAOKAa3bIBAIOIIME JIUCKPETHOE CTPOCHUE
BEIIECTBA
###Part## ] Bxkenne dvactui BemecTBa. CBS3b CKOPOCTH

2.2 JBUKEHUS YacTHI] ¢ TeMIiepaTypoii. BpoyHoBCckoe JIBHKEHME,
b dy3us

53 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBaHUC




###Par###ArperaTHple  COCTOSIHMSI  BEIECTBA: CTPOCHUE

ra3oB, XHUJAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEII.

24 B3anmocBA3b  MeXIy CBOMCTBAMHM BEIIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHMSIX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue paboTHI:
###Parf##0O1enka aumameTpa aromMa METOJIOM pssioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 ##H#Par#H###OnbITel 10 HAOJIOJIEHUIO TEIIOBOTO PACIIUPEHUS

ra3os.
#HH#HPar#H##OnbITEl 110 OOHApY)KEHHUIO  JIEUCTBUSL  CHUII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuyeckoe ABUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE

3.1
JIBUKCHHE
#H#Par#H#CKOopOoCTb. Cpennss CKOPOCTH pu
3.2 HEpPaBHOMEPHOM JBWXEeHMHM. Pacu€r mnyTu u BpeMeHu
JBUKEHUS
SIBnenne uHepuuu. 3aKOH MHepUMU. B3aumoneicTBue Tei
33 KaK MpUYMHa U3MEHEHMsI CKOPOCTH JBM)KEHHU Tenl. Macca Kak
Mepa HHEPTHOCTH Teja
14 ###Parf##lnotHocT  BemiecTtBa. CBA3b  IJIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIleCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aMMOICHCTBHS TeEll
16 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuiibl cC
' MIOMOLIBI0 JUHAMOMETPA
37 ###PartH##SIBnenne TaroteHus uW cuia  Tsokectd. Cuma
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocTts
38 Cuna tpenus. TpeHue ckonbXeHUA U TpeHue nokos. TpeHue
' B IIPUPOJI€ U TEXHUKE
1.9 ###Par###(CnoxxeHue Cuil, HampaBJICHHBIX M0 OJHOW MPSMOM.
' PaBHOelicTBYIOIIAsA CHUIT
3.10 [IpakTuyeckue pabOTHI:




Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBUXKEHHUs (IIapHUKa B
KHUJIKOCTH, MOJENH 3JEKTPUYECKOT0 aBTOMOOWIS M TaK
nanee). OnpeneneHne cpeHel CKOPOCTH CKOJIbKEHUs OpycKa
WIM WIapuKa II0 HAaKIOHHOM IuiockoctH. OmnpexneneHue
IVIOTHOCTH TBEpAOro Ttena. OIBITHL, JAEMOHCTPUPYIOLIME
3aBUCUMOCTh pacTsokeHus  (aedopManuu) TpPYKUHBI OT
HPUIIOKEHHOU CHJIBI. OnblITHI, JI€MOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHHMSI OT Beca Tela U

XapaKTepa COMMpUuKaCaroOmMnuXxcCsa HOBCpXHOCTeﬁ

®dusnueckue SBJICHUS B npupoac: IIPUMCEPbI ABHXXCHUSA C

3.11 Pa3IMYHBIMM CKOPOCTSIMM B JKMBOM WM HEXHUBOW IIPHUPOJE,
JICHCTBHE CHJIBI TPEHHMSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Haenenne TBEpmoro Tema. CrocoObl yMEHBIICHHS U

+ yBEJIMYCHUS 1aBIICHUS
42 JlaBneHue rasza. 3aBHCUMOCTh JaBIIEHUs Ta3a OT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBnmeHuss TBEPABIMU TEJIaMH, >KUJIKOCTAMH W
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MAITUHBI
3aBHCHUMOCTh ~ JaBI€HUS  JKUJKOCTH  OT  TJIyOWHBI.
4.4 I'mapocratuyeckuit  mapagokc. CooOmiarmmuecs: COCYIbI.
I'mapaBnuueckre MEXaHNU3MBI
AtMmocdepa 3emnu u atmocepHoe maBneHue. [IpuymHbI
45 CYIIECTBOBAHUS  BO3AYIIHOW 00o0mouku 3emsn.  OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
16 WN3mepenue armocdepHoro nasienus. [lpuGopsr s
' M3MEPEHUS aTMOC(PEPHOTO JTaBJICHUS
47 JlelicTBue XUIKOCTH M ra3a Ha MOrPYKEHHOE B HUX TEJIO.
. BrrtankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [LinaBanue ten. Bo3ayxoriaBanue
49 [IpakTuyeckue pabOTHI:

UccaenoBanne 3aBUCHMOCTH Beca Tejla B BOIE OT 00BEMa




MOTPYKEHHOM B KUJIKOCTh 4YacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEA  CWJIbI,  JCHCTBYIOUIEH  HaA  TEJIO,
MOrpy>kEHHOE B JKMAKOCTb. IIpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLLECH CUJIbI, JEUCTBYIOLIECH HA TEIO B KUJIKOCTH,
OT Macchl Tena. OmnbIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTD
BBITAJIKUBAIOLLECH CUJIbI, IEUCTBYIOLIECH HA TEJIO B KHUJIKOCTH,
oT 00béMa TOTpY)KEHHOH B KHUIAKOCTh YacTH Tela U OT

IUIOTHOCTU XuUAKocTU. KoHcTpyupoBaHue apeomeTpa WU

KOHCTPYMPOBaHHE JIOAKHU u OIIpeNEICHUE eé

Irpy30N04bEMHOCTH
410 dusnueckue SBICHUS B TPUPOZE: BIUSHHE aTMOC(HEPHOTO
' JIaBJICHUs! HA )KUBOI OpraHu3M, IIaBaHUE pblO

TexHuueckue  ycTpoiicTBa:  cooOLIalOIIMECs  COCYABI,
411 YCTPOMCTBO  BOJONPOBOJA,  T'MAPABIMYECKHM  IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPUIHEBOM HAcocC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanunyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs MJIOCKOCTb.
' [IpaBuino paBHOBeCHs pbryara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe mpaBwio» MexaHuku. KoadduuueHnt noneznoro
5.5 neiicTBus MexaHu3MoB. IIpocTele MexaHM3MBI B OBITY U
TEeXHHUKE
5.6 [ToTentnmanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg IlonHass MexaHuueckas »JHeprus. 3aKOH HW3MEHEHUs U
' COXPaHEHUS MEXaHUUYECKOH 3HepTrun
[IpakTuueckue padbOTHI:
###Par###Onpenenenue  paboThl  CUJIBI  TPeHHUS  IpU
5.9 PaBHOMEpPHOM  JBWKEHHHM Tela 1O TOPU30HTaIbHOU

IOBEpXHOCTU. McciienoBanue yciaOBUI PaBHOBECHs pblyara.

N3amepenne KIIJ HaknoHHOU 1iockoctu. M3ydenue 3akoHa




COXPaHEHUS MEXaHUYECKON SHEPTHH

5.10 ®du3nYecKue SBJICHUS B PUPOJIE: PhIUYArd B TEJIC YEIOBEKA
TexHuueckue  yCTpOMCTBAa:  pblyar, MOABWKHBIA  H
5.11 HEMOJIBIKHBIA  OJIOKM, HAKIOHHAS IUIOCKOCTh, IIPOCTHIC

MEXaHHU3MBbI B 6I>ITy

8 KUIIACC
Kox
Koxa 3s1iemenTa IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pa3nesa
TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON Teopuu
61 CTpoeHMs BellecTBa. Macca U pasmepbl MojieKya. OIbIThL,
' MIOJITBEPKAAOLIHE OCHOBHbIE MIOJIOKEHHUS
MOJICKYJISIPHOKUHETUYECKON TEOpUHU
62 Mogenu TBEPAOTo, *HUIKOTO U Ta3000pa3HOr0 COCTOSIHUN
' BemiecTBa. Kpucramiyeckue u amopdHble Tena
63 OObsicHEHHE CBOMICTB Ta3oB, *KHUJAKOCTEH M TBEPABIX TEN Ha
' OCHOBE TI0JIOKEHUI MOJIEKYJIIPHOKMHETUUECKOM Teopun
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
. 6.5 TenioBoe paciimpeHye u cxxarue
66 Temnepatypa. CBs3b TeMIepaTypsl CO CKOPOCTBIO TEILIIOBOTO
' JIBYDKEHUS YaCTHULL
67 Buytpennss sHeprus. CrnocoObl H3MEHEHUS BHYTpEHHEH
' SHEpruu: Tersionepeada 1 copepiieHue padoTbl
63 Bunel Temnonepenauu:  TEIJIONPOBOAHOCTb, KOHBEKIIHS,
' U3JIy4yeHue
6.9 KonnuecTBo TemioTel. Y aenbHas TEIUIOEMKOCTh BEIIECTBA
TennooOMeH U TerI0BOe paBHOBECHE. Y paBHEHUE TEIIOBOTO
6.10
OanaHca
611 [InaBneHne M OTBEpAECBaHME KPUCTAIUIMYECKMX BELIECTB.

y,I[eJ'IBHaﬂ TCIIJIOTA IJIaBJICHUA




[Mapoobpa3zoBanue u kouaeHcanus. Vcmapenuwe. Kunenwue.

6.12 VnaenpHass  TemaoTra  mapooOpa3oBaHMs.  3aBHCHMOCTH
TEeMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO AaBJICHUS
6.13 Brnaxnocts Bo3myxa
6.14 OHeprus TomMBa. Y iejbHasi TEMJI0Ta CrOPAHUS
[Ipunnuner pabotel TerioBbix aurarenei KIIJ[ Temimosoro
6.15 asurarens. TemoBple JBHUraTeiad M 3alllUTa OKPY’KaIOIIEeH
Cpelbl
3aKOH COXpaHEHMs] W NPEBpAIICHUS SHEPrUM B TEIUIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
#HH#HPar#H##OnbITel 110 OOHApY)KEHHUIO  JIEUCTBUSL  CHUII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.
#HHPar###OnbI T o BBIPAIMBAHUIO KpHUCTaJJIOB
MOBapEHHO COM WM caxapa.
#H##Par#H#OnbITEl 10 HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
###Par###Onpenenenne naBieHUs BO3AyXa B OajuloHe
HITIpUIIA.
#H##Part#H#OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTb
JaBJIEHUsS BO3JyXa OT €ro o0béMa U HarpeBaHus WIH
6.17 OXJIAKICHHUS.

#HHPar####lIpoBepka TUIIOTE3bl JMHEMHONW 3aBUCHUMOCTH
JUIMHBI CTOJIOMKA XHUJAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIEPaTypHI.

###Par##HHabmoieHe M3MEHEHUs BHYTPEHHEH 5SHepruu
TeJla B pe3yibTare Terjonepesadn 1 paboTbl BHEITHUX CHJL.
###Part##lIccnenoBane  ABJICHHS — TEIUIOOOMEHA  TIPH
CMEIIMBAHUH XOJOJIHOW U rOpsTYEr BOIBI.
#HH#Par###OnpeneneHue KOIMYecTBa TEIUIOTHI, OJyYEHHOTO
BOJOM TMpH TemIooOMeHe ¢ HarpeTbiM METaNTHYeCKUM
LHUJIUHIPOM.

#H##Par###OnpeneneHue ynelbHON TEMI0EMKOCTH BEIIECTBA.




6.18

###Par###lIccnenoBanue npoiiecca UCTIApEHUs.
#H##Par###Onpenenenue OTHOCUTEILHOU BJIQYKHOCTHU
BO3/yXa.

#HH#Par#H##Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.
dusnueckue SBIEHUSA B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE
U KanWUIIpHBIE SBJICHUS B MPUPOAE, KPUCTALIBI B MIPUPO/IE,
uznydenne ComnHIla, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3BI;

O6p&30BaHI/I€ POCEI, TYMaHa, UHEA, CHETa.

6.19

Texnuueckue YCTpOMCTBA: KaIuJUISAPBL, IIPUMEPBHI
WCIIONB30BAaHNUSI  KPUCTAJUIOB, JKMJIKOCTHBIH  TEPMOMETP,
JaTYUK TEMIIEpaTyphl, TEPMOC, CHUCTEMa OTOILIEHHUS JIOMOB,
TUTPOMETPBI, IICUXPOMETpP, NapoBas TypOWHa, JBUIaTeNb

BHYTPEHHET0 CTOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHWA

7.1 OnexTpuszanus Tei. JBa poja 3JeKTPUUECKUX 3apsioB
B3anmoneiictBue  3apsHKEHHBIX — TelL 3akon  Kynona

7.2 (3aBUCHMOCTh CHJIbI B3aUMOJICUCTBUS 3apsSOKEHHBIX TEl OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onektpuueckoe rmose. HanpskEHHOCTh  3IEKTPUUECKOTO

7.3 nonst. IlpuHOUN cynepno3uuuu 3JIeKTpUYECKUX MoJeil (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  snekTpuueckux  3apsfoB.  DJIeMEHTAapHBIN

7.4 anekTpuyeckuil 3apsa. Crtpoenue aroma. [IpoBomHuku u
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 DIEKTPUYECKUI TOK. Ycnosus CYLIECTBOBAHUS

' ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA

77 JleficTBUST DIIEKTPUUECKOTO TOKa (TETUIOBOE, XHUMHYECKOE,

' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

- Onektpuyeckas  uenb. Cuina  Toka.  DIEKTPUUECKOE

. HaIpshKEHUe

7.9 ComnpoTuBiieHHE TPOBOJHUKA. YIEJIbHOE CONPOTUBIICHUE




BCIICCTBA

7.10 3axon Oma JJ1 yyacTKa Lenu

ITocnemoBarensHOE Hu napasuiesibHOe COeIMHEHNE
7.11

MPOBOJTHUKOB

PaboTa 1 MOITHOCTH 3JIEKTpUUYECKOTO TOKa. 3aKkoH J[koyms —
7.12

Jlenna

DONEeKTpUYECKHEe 1EeNMM M IOTPEOUTENN  DIICKTPUUYECKOU
7.13

sHeprum B ObITy. KopoTKkoe 3aMbIkanme

Iloctossnaple MarHuTbl. B3aumMopeiicTBUE  IOCTOSIHHBIX
7.14

MAarHuToB

MaruutHoe nosie. MarHuTHOe MoJie 3eMIM M €ro 3HauyeHHe
7.15

IUIS J)KU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHOE I0JI€ 3JIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBU€ MarHMTHOrO TIOJISI HA MPOBOJHHK C TOKOM.

DNeKTpoABUTaTENIb MOCTOSIHHOTO Toka. Mcmonbs3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBAX H Ha

TpaHCcHopTe

Onbitel @apanes. SIBneHHE 3IEKTPOMArHUTHOM HHIYKLHH.
7.18

[IpaBuno Jlenna

Onektporereparop. CrnocoObl MOTyYeHUS JIICKTPHUUECKOU
7.19 SHEPTUU. DNEKTPOCTAHIIUM HA BO3OOHOBISEMBIX MCTOYHHKAX

SHEPIUU

[IpakTudeckue pabOTHI:

OneITl MO HAOMIOJEHUIO DJIEKTPU3ALMU Tell WHAYKIHEU WU

MIPU COMPUKOCHOBEHHH.

UccnenoBanme  NEUCTBHUS  BJIEKTPUYECKOTO  TOJISI  Ha
7.20 IIPOBOJHUKU U AUDJICKTPUKH.

Cbopka u mpoBepka palbOThl  AIIEKTPUUYECKOW  IIeTH
MIOCTOSIHHOTO TOKa.
W3MepeHue u peryarupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPSKCHUS.




HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HWAYLIETO 4epes
PE3UCTOp, OT CONPOTUBIIECHUS PE3UCTOpPA U HAIPSDKCHHA Ha
pe3ucrope.

OnepIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb 3JIEKTPHUUECKOIO
CONPOTUBIICHUs IPOBOAHUKA OT €ro JUIMHBL, IUIOIIAJH
IIONEPEYHOr0 CEUYEHUsS U MaTepuaa.

IIpoBepka  mpaBuia  CIOKEHUS  HANPSDKCHUM — IIpH
IIOCJIEI0BATEIILHOM COEAUHEHUU JIBYX pe3ucTopos. [Iposepka
IpaBujia JUId CWIbl TOKAa IPHU IAPAUIEIBHOM COCIUHEHHU
pesucropoB. OmnpezneneHue pabOThl UIEKTPUUYECKOIO TOKa,
uayniero  4epe3  pesucrop.  OmnpeneneHue  MOLIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIACISEMOM  HA  PE3HUCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MIAYIIETO Yepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpepenenue KIIJ
HarpeBatens. lMccinenoBaHue MarHUTHOTO B3aUMOJEHCTBHSA
IIOCTOSIHHBIX ~ MAarHUTOB. VI3ydeHWe MarHMTHOroO  I0JIA
MOCTOSIHHBIX MarHUTOB IPU UX OOBEIMHEHUU U Pa3/ICICHUH.
HccnenoBanue  OEHCTBHS  DJIEKTPUYECKOTO  TOKAa  HA
MarHUuTHYIO CTPEIIKY. OnpITsI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHWJIBI B3aUMOJEHUCTBUS KATYIIKM C TOKOM H
MarHuTa OT CWJIBI TOKA W HANpAaBJICHHUsS TOKAa B KaTyIIKE.
N3yuenue neNCTBUS MAarHUTHOIO IO HA IIPOBOJHUK C
TOKOM. KoncTtpynpoBanue u U3y4eHUe paboThI
anektpoasurarens. M3mepenne KIIJ[ anexrpoasurarenbHoiu
ycTaHOBKM.  OnBITBI MO MCCIEIOBAHUIO  SIBJICHUS
JJIEKTPOMArHUTHONM HWHIYKIUU: HCCIENOBAHUE HW3MEHEHUI

3HAYCHHUA U HAIIPABJICHUSA MHAYKIIMOHHOT'O TOKa

7.21

dusndeckue SBJICHUS B IprUpoAc: BJICKTPUUCCKHUE ABJICHUSA B
aTMOC(I)epe, SJICKTPHUYCCTBO KUBBIX OPraHU3MOB, MAIrHUTHOC
II0JIC 3CMJ'II/I, ;[pel‘/'l(l) MOJIFOCOB, POJIb MArHUTHOTO IIOJISA IJIA

JKA3HU Ha 3eMJie, TTOJISIPHOE CUSHUE

7.22

TexHudeckue  yCTpOMCTBA:  DJIEKTPOCKON,  aMIEPMETp,

BOJIbTMETP, PEOCTaT, CUETUYUK JIEKTPUUYECKON HHEpruw,




ANEKTPOOCBETUTEIHHBIC npubopHI, HarpeBaTeIbHbBIE
AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKHE
MPEOXPaHUTEIIH, AJIEKTPOMArHuT, DIIEKTPOBHUTATEIh

IMOCTOAHHOI'O TOKA, TCHCPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paznena
MEXAHUWUYECKUE ABJIEHUA

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema

81 oTcyéTa

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMepHOE NPSMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEepHOE  TPSMOJMHEMHOE  JIBU)KEHUE.

8.4 CpenHssi ¥ MTHOBEHHAs! CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE IBUKECHHE

8.6 ###HPar#t##CBoooanoe magenne. OneIThl I anuies
###Par###PaBHoMepHOE BIKEHHE TI0 OKpYy)HOCTH. [lepuos

8.7 U dyacroTra oOpamieHus. JIuHeiHas M yrjaoBas CKOPOCTH.

8 LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepssiit 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akon HeroToHa

8.11 HH#HParf##] [puHIMI Cyneprno3uIuU CHUIl

8.12 Cuna ynpyroctu. 3akoH ['yka
#H#H##Par###Cua TpeHHs: cujla TPEHHUS CKOJIBXKEHMsS, cuia

813 TPEHHUsI IOKOS, IPYrre BUbI TPEHUS
###Par###Cuna TSHKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.

814 YckopeHne cBOOOTHOTO MaCHHS

815 JBuxenue ruiaHer Bokpyr Connua. IlepBas kxocmuueckas

CKOpocTh. HeBecOMOCTh M Tieperpy3Ku




PaBHOBecue MmarepuanbHON TOYKH. AOCOIIOTHO TBEPIOE

8.16
TEJ0
817 ###Par###PaBHoBecue TBEPAOIo Teja ¢ 3aKPEINIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynbce Tena. M3menenue umnyibca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 #H#HPart##PeakTHBHOE IBUKECHUE
8.21 Mexannueckast paboTa U MOILIHOCTb
829 Pabota cun TskecTH, ynpyroctu, TpeHusi. CBA3b SHEPTUH U
' paboThI
823 [ToreHuuanpHas ~ dHEprus  Tena,  MOAHATOrO  Hal
' MIOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPTUS CXKATON IPY>KUHbI
825 #H##Par###Kunernueckas SHEPrusl. Teopema 0
' KMHETUYECKOU SHEPTruu
8.26 H#H##Par#H###3aKoH coXpaHEeHUSI MEXaHUYECKOU SHEPTUU
[TpakTiueckue paboThI:
OnpezneneHue cperHeil CKOPOCTH CKOJIbXKEHHUS Opycka WiH
JBIKEHMS LIapyKa M0 HAKJIOHHOH miockocTu. OnpeneneHue
YCKOpEHHUsl Tela ITPU PaBHOYCKOPEHHOM JBUKCHHM IIO
HAKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTHU OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka rumores3sl: €caM IPU  PaBHOYCKOPEHHOM
827 JBUKEHUH 0€3 HadallbHOM CKOPOCTHU MYTH OTHOCATCS KaK psif

HEUETHBIX YMCEeN, TO COOTBETCTBYIOIIME TMPOMEXYTKU
BPEMCHH OJJMUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJBXEHHUS OT
CWJIBI HOpMaJIbHOTO JAaBiieHus. OmnpeneneHue Kodpuirienta
TpeHus: ckonbxkeHus. OmnpenesneHue XECTKOCTU TMPYKHUHBI.
Onpenenenne pabOTHl CWIIBI TPEHHUS TIPU PABHOMEPHOM
JBUXCHHUHN TCl1a 1o FOpI/I30HTaHLHOI>'I MMOBCPXHOCTHU.
Omnpenenenne pabOThI CHIIBI YIPYTOCTH IIPH TOABEME Tpy3a ¢

HUCIIOJB30BaHHUECM HCIIOABHIXKHOI'O M ITOJABHXKHOI'O 0JIOKOB




du3nyeckue SBJICHUS B npupoac: MNpUIMBBLI KW OTIIMBBI,

8.28 nBukeHre 1uiaHeT CoOJIHEYHOW CHUCTEMBl, pPEaKTUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
820 Texuuyeckne yCTpOHCTBA: CIIMOMETP, JATYUKH MTOJIOKEHUS,

paccTOsSHUS U YCKOPEHHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarenbnoe nBmwxkenue. OCHOBHBIE XapaKTEPHUCTUKU

KOJIEOaHMIA: nepuona, 4acTtora, aMILIMTyaa

9.2

9.3

94

Matematuueckuii U MPYKUHHBIM MasTHUKU. [IpeBparienue

OHECPIUU 1pu KO0JIEOATEITLHOM JABMXKCHUN

3aryxawomue KonebaHus. BbeiHyXAeHHbIE — KoNeOaHHUS.

Pe3onanc

Mexanudeckre BOJHEL (CBOMCTBA MEXAaHUYECKUX BOJIH.
[IpononbHbie M TIONEpPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHus. MeXaHU4YeCKHE BOJIHBI B

TBépI[OM TCIIC, celiCMUYECKHE BOJIHEI

9.5

3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHdpa3Byk U ynbTpa3Byk

9.7

9.8

[TpakTudeckue paboThI:

Omnpenenenue YacTOTBI u nepuoga  KoyieOaHMi
MaTeMaTUYeCKOro MasiTHUKA.

OrmpezenieHre 4acTOThl M MEPUOIa KOJIEOAHHM MPY>KUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCHUMOCTHU nepuojaa Kosie0aHui
MOJBEIIEHHOT0 K HUTHU Ipy3a OT JIMHBI HUTH. VMccrnenoBanue
3aBHCHMOCTH Mepro/ia KoieOaHu NpYyKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIEPHO/1a KOJIeOaH it
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXKuHbl. I3Mepenne yckopeHus: CBOOOTHOTO TafeHUs
duznueckue SBICHUS B NPHUPOAE: BOCHPUATHE 3BYKOB
J)KUBOTHBIMH,  3€MJICTPSICEHUE, CEHUCMUYECKUE  BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckne  yCTpPOMCTBA:  3XOJOT,  HMCIOJIb30BAHHUE

yIABTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

0.1 ONEeKTPOMAarHUTHOE I0J€. DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cBera. CKOpOCTb —CBETA.
' BonHoBeIe cBOliCTBa cBETa
10 [TpakTyeckue paboOTHI:
10.4 N3yuyeHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO
MOOWIBHOTO TelehoHa
@dusnyeckue SBICHUS B MPUPOJE: OMOJIIOTUYECKOE JIEUCTBUE
10.5 BUJMMOIO,  YJIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO
W3JIy4YECHU I
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. MIcTOuHMKM cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
113 Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTPAKEHUS
' cBeTa
114 ITpenomnienne cBera. 3akoH mpenomieHus ceta. llomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nydeit B iuH3e
116 OnTtuueckass cucreMa (oToammapara, MHKpPOCKONa U
11 ' TeJecKona
117 I'maz kak onrTudeckas cucreMa. bnm3opykocTs U
' JAIbHO30PKOCTh
118 Pasznoxxenne Oenoro cera B cnekTp. OmnbiTel HbroToHa.
' CrnosxeHue cieKTpajJbHBIX IIBETOB. Jlucepcus cBeTa
[TpakTiueckue paboThI:
##H#Par###llccnenoBanne 3aBUCHMOCTH  yIJla OTPaKEHHUs
119 CBETOBOTIO Jy4a OT yIJia MaJeHusl.
' H###Par#HH#113yuenue XapaKTEePUCTUK n300paskeHus
IpeaMeTa B INIOCKOM 3epKalle.
###Par###llccnenoBanue 3aBUCUMOCTH yIUIa IPEJIOMIICHHUS
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CBETOBOIO Jiyya OT yIjla MaJeHHUs Ha TPaHUIE «BO3AYX —
CTEKJIO».
###Par### lonydyenue HU300pakeHU I c MOMOUIBIO
coOUparoIIeil JTMH3BL.
###Par###Onpeneneaue  GOKYCHOTO  PACCTOSHHS |
ONTUYECKOH CUJIBI COOMpPAFOILEH JTUH3BI.
###Par###OnbITHI O Pa3I0KEHHUIO OCJIOr0 CBETA B CIIEKT).
H###Par#H###ONbITHI 10 BOCIPUATHIO LIBETA IIPEAMETOB IIPU UX
HaOJIIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI
duszuyeckue siBieHus B mpupoje: 3atMenus Connua u JIyHsl,
11.10 [[BETa TeJI, ONITHYECKUE sIBIICHUS B arMocdepe (UIBeT Heba,
pedpakius, pagyra, MUPax)
T TexHUuyeckue ycTpOWCTBA: OUKH, IMEpHCKoIM, (oToammapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHU A
121 Omnsitel Pesepdopna u nnanerapHas Mmoaens atoma. Mozens
' aroma bopa
122 Hcnyckanue W TOIJOLIEHHE CBeTa aToMOM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenne aromHoro sapa. HykioHHass Mozxenb aTOMHOIO
' anpa. M3oronsl
125 PannoaktuBHble npeBpamenus. Ilepuon momypacmana
' ATOMHBIX sJEP
19.6 SnepHple peakuuu. 3aKOHBI COXPAaHEHUS 3apsioBOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
123 Peakuun cuHTe3a m nenenHus anep. VcrouHuku sHepruu
' CouHIta 1 38311
12.9 SnepHas sHepreTuka. /[eficTBHe paaOaKTUBHBIX MU3JIYy4EHHI
' Ha YKUBbIE OPTaHU3MBbI
[TpakTuyeckue paboOTHI:
12.10 HaGnronenne  CIUIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
U3ITyYEHUS.




HccnenoBanne TPEKOB: W3MEPEHHE JHEPIHM YaCTHIBI IO
TOPMO3HOMY IyTH (110 hoTOrpadusm).

W3mepenue paaroakTuBHOTo GhoHa

12.11

12.12

@dusznueckue  SABJICHUS B NPUPOAE:  ECTECTBEHHBIN
paIuOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4YH, PaJIuOAKTHBHOE
U3JIy4eHHE MIPUPOIHBIX MUHEpPAJIOB, JIeHCTBHE

pPaadrOaKTUBHBIX H3Hy‘-l€HPIfI Ha OpraHu3M 4CJIOBCKa

TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIMBUIYaJIbHBINA

JO3UMETP, KaME€pa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJbHOM [TPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TpeOOBAHUSA K NPeAMETHBIM pe3yJjbTaTaM 0a30B0Oro
NpoBepsIeMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero odpaszoanus Ha ocHoBe PI'OC

[Tonumanue ponu (GU3NKK B Hay4YHOW KapTHHE MHpPA; CHOPMUPOBAHHOCTD
0a30BbIX MPEACTaBICHUIN O 3aKOHOMEPHOM CBSA3U U MIO3HABAEMOCTH SBJICHUN
MIPUPOABI, O POJIM 3KCIEPUMEHTA B (U3UKE, O CUCTEMOOOpA3yIOLIEH pou
¢u3uKN B pa3sBUTHM €CTECTBEHHBIX HAayK, TEXHMKHM M TEXHOJIOTUH, 00
IBOJIIOLIMM ~ (PU3MYECKMX 3HAaHMUW W HUX POAM B  IEJIOCTHOU
€CTECTBEHHOHAYYHOM KapTHHE MMpa, O BKJIa/Ie POCCUHCKUX U 3apyO0eKHbIX
yu€HBIX-OU3UKOB B  pa3BUTHE  HAayKd, OOBSICHEHHE  IPOILIECCOB

OKpYyKaromero Mupa, pa3BuTHEC TCXHUKHU U TEXHOJIOTHI

3HaHUA O BHJAX MaTepuu (BEIIECTBO U IOJIE), O JBMKEHUHU KakK Crocobe
CYLIECTBOBaHMSI MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOH TEOpUU CTPOEHUS
BEIIECTBA, O (PU3MUYECKON CYIIHOCTH SIBICHUH HPUPOIBl (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHUE pa3iNyaTh SBICHUS
[0 OIMCAaHUI0 UX XapaKTEpHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE, YMEHHE paclo3HaBaTh
NPOSIBJICHWE W3YYEHHBIX (PU3MUECKUX SBJIECHUII B OKpY’KAIOIIEM MHMpe,

BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBaMH IIOHSATHHHOIO arrmapara U CHUMBOJIMYCCKOI'O A3bIKa
(bHSI/IKI/I U HCIIOJIB30BAHHUE HUX I PCUHICHUA y‘—Ie6HBIX 3aga4; YMCHHC
XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘-IeCKI/IC SABJICHUA W TPOLECCHI,

HCIIOJIB3YA q)yHJIaMeHTaIH)HI)Ie N OMIIMPUYICCKHUE 3aKOHBI

VMenne oOIHCHIBaTh HU3YUYCHHBIC CBOMCTBA Tel M (1)I/ISI/IT-IGCKI/IG SIBJICHUS,

HCIIOJIb3YA (1)H31/I‘{CCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METOZOB HAyYHOT'O MO3HAHUS C YYETOM COOJIIOJICHUS
MpaBWJI 0€30MacHOro Tpyaa: HaboneHne GU3NYECKUX SIBIICHUN:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W3
JTaHHOTO Habopa 00OpYHOBaHMS MO WHCTPYKIMH, ONUCHIBATh XOJ OMBITA U
3aIMUCBIBATh €TO PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBEJICHUE MPSAMBIX M KOCBEHHBIX H3MEpPEHUN (PU3NUYECKUX BEIUYUH:




YMEHHE  IUIAaHUPOBAaTh  M3MEPEHHsA,  CaMOCTOATEJBHO  coOMpaTth
9KCIIEPUMEHTAIBHYIO YCTAHOBKY IO MHCTPYKLMM, BBIYMCISATH 3HAUEHUE
BEJIMYMHBI U aHAJIN3UPOBATh MOJIYYCHHBIE PE3YyJIbTaThl ¢ YYETOM 3aJaHHON
MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIEJOBAHMI;
CaMOCTOSITEJIbHO COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U IIPOBOAUTH
HCCIIEIOBAHUE 10 UHCTPYKLUH, MPEACTABIIATh IOJyYEHHBIE 3aBUCHUMOCTHU
¢u3NYeCKUX BEMUYMH B BHJAE TaOmuMl W rpaduKOB, YYUTHIBATH

IIOrp€IIHOCTH, A€JIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

[TonnMaHue XapaKTEPHBIX CBOMCTB (PU3MYECKUX Mojeliel (MarepuaibHas
TOYKa, a0COJTIOTHO TBEPAOE TEJIO, MOJICIN CTPOCHUS Ta30B, KUIAKOCTCH U
TBEPABIX TEJ, MUIAHETApHAs MOJENb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOI'O

sJipa) 1 YMEHNE IPUMEHATh UX JUIsl O0bSICHEHUS (PU3HUECKUX IPOLIECCOB

YMenne o0bACHATh (PU3NYECKHE TPOLIECCHl M CBOWCTBA TEJ, B TOM YUCIIE H
B KOHTEKCT€ CHUTyaluil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJITh IPUYMHHO-CIEACTBEHHBIE CBS3M M CTPOUTH
OOBSICHEHUE C OINOpOM Ha H3Yy4YEeHHbIE CBOMCTBa (DU3MYECKUX SBIICHUI,

(1)I/ISI/I‘~IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

YMmeHnue pemats pacu€THble 3a1a4uM (Ha 6a3e 2 — 3 ypaBHEHUN), UCIIOJIB3Ys
3aKOHBI U (POPMYJIBI, CBSI3BIBAOLINE (PU3UUECKUE BEIUYMHBI, B YACTHOCTH,
3alMMCbIBATh KPATKOC YCJIOBHUEC 3aJjaid, BBIABIATH HEAOCTAIOMIHME IAaHHBIC,
BbIOMpaTh 3aKOHBI M (OpMyJbl, HEOOXOOUMbIE [uId €€ pelleHus,
HCIIOJIB30BAaTh CIIPABOYHBIC JAHHBIC, IPOBOJUTH paC‘-IéTBI 1 OICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaueHUs! (pU3MYecKol BEJIMYMHBI, YMEHUE
ONpeAeNsATh Pa3MEpPHOCTh (PU3MUECKON BEIMYMHBI, TOJIYYEHHOH IpH

pELICHNH 3a/1a9u

YMeHHe xapakTepu30BaTh NPUHIMIBI ACHCTBUS TEXHUYECKUX YCTPONCTB, B
TOM Yuciie OBITOBBIX MPUOOPOB, M MPOMBIIUIICHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB MO UX OMUCAHHIO, HCIOIb3Yys 3HAHUS O CBOMCTBaX (hU3MUECKUX

SIBIICHUI U HCO6XOI{I/IMBIG (I)I/ISI/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

10

YMeHue UCTOoNb30BaTh 3HaHUSA O (PU3MYECKHUX SIBICHUSX B MOBCEIHEBHOM
KU3HU i oOecriedeHHsi 0e30IacHOCTH Mpu oOpalleHuu ¢ OBITOBBIMHU
npubopaMM ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHS 3]I0pOBbSI U
COOJIFOJICHUSI HOPM SKOJIOTUYECKOTO IMOBEIEHHSI B OKpY’Kalolled cpene;

MOHMMaHHEe HEOOXOAMMOCTH MPUMEHEHHS JOCTIXKEHUH (QU3UKH |




TEXHOJIOTHI AJI palquOHAJIBHOT'O ITPUPOAOIIOJIIB30BaAHUA

11

OnbIT moMcka, mpeoOpa3oBaHMsl W INPEACTaBIECHUS  HMH(pOpMAIUU
(GuU3NYeCKOro  CONIEpKaHWsA C  HUCIOJb30BaHUEM  MH(POPMALMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHI; yMEHHE OLEHMBATh JOCTOBEPHOCTb
MOJIy4eHHOW  WH(GOpPMAlMM HA OCHOBE HMCKOIIUXCS 3HAHUA U
JIONOJIHUTEIbHBIX HMCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BbINOIHEHUU
y4eOHBIX 3aJaHUi  HAyYHO-TMOMYJSIPHYIO  JUTEparypy (U3NYECKOTro
COJIep KaHus, CIIPABOYHbIE MaTepHalbl, pecypchbl ceth VIHTepHeT; BiaaeHue
0a30BbIMH HaBBIKAMM IpeoOpa3zoBaHus MH(OpMAIMHM M3 OJHON 3HAKOBOU
CHUCTEMBbl B JpPYIyl0; YMEHHME CO3[aBaTb COOCTBEHHBbIE NHCbMEHHbBIE U

yCTHBIE COOOMICHUSI HAa OCHOBE MH(OPMAINH U3 HECKOJIBKUX UCTOYHUKOB




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D 11O

PU3UKE

Koxa

1.1

1.2

1.3

1.4

L.5

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA
MexaHnyeckoe — JIBUYKEHHUE. MarepuanbHass ~ TOUKa. Cucrema  orcuéra.

OTHOCHUTEIBLHOCTh JABUXKXCHU A

PaBHOMepHOe M HepaBHOMepHOe aBMkeHue. CpenHsas ckopocTb. Dopmyna s

BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t

PaBHOMepHoe Hp?[MOJIPIHGfIHOG JABUXKCHUC. 3aBHCHMOCTE KOOpAuHaTbl TCjla OT

BPEMCHH B CJIy4a€ PaBHOMEPHOI'O HpﬂMOJ’IHHGﬁHOFO JBHXXCHUA:

x(7)=x,+v[t
Fpa(bm(n 3aBUCMUMOCTH OT BpPEMCHHU [JII IIPOCKOHH CKOPOCTH, IIPOCKIUH

NnepeMCICHus, IIyTH, KOOPAWHATHI ITPU PAaBHOMCPHOM HpﬂMOJ’IHHCﬁHOM JABMXKCHUN

3aBUCHUMOCTh KOOpPJMHATBI Tejla OT BPEMEHH B Cllyyae pPaBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JABHKCHHA:

.

El...
Sl =vg, #i+ay* =

Fn

CDOpMy.]'ILI AJI MPOCKIUHA MEPEMCIICHUS, ITPOCKIIUN CKOPOCTU U MPOCKINU YCKOPCHUA

IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
s, (D=vy,t+a, 3

U_\_(f) =Up, +4, L,

a.(f)=canst,

5 5

UI.‘(‘ - Ul.‘rL =2a.‘rsx
['paduiky 3aBUCHMOCTH OT BPEMEHH JUIS TPOEKIMU YCKOPEHHUS, MPOESKIINK CKOPOCTH,
IPOCKIUN MEPEMEINCHUA, KOOpPAMWMHATHI IIPpH PaBHOYCKOPEHHOM HpHMOHHHCﬁHOM

JABUXXCHUHN

CBobonHoe mnanenue. Dopmynbl, ONUCHIBAIOIIME CBOOOAHOE TaJeHUE Tena 10
BEPTUKANU (JIBU)KEHUE Tela BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3€MIIN).
I'paduky 3aBHCUMOCTH OT BPEMEHU ISl TPOSKIIMKA YCKOPEHHUS, IIPOCKITUU CKOPOCTH U

KOOpJAWHATHI ITPpU CBO60,Z[HOM ImMaaCHUU TEJIAa IO BEPTUKAIIN




CkopocTb paBHOMEPHOTO JBMKEHHUS TeJla M0 OKpYKHOCTU. HanpaBienue ckopocTu.

®opmysia [ BBIYMCIEHUS CKOPOCTH YEpe3 paauyCc OKPYKHOCTH U TEPUOL

oOparreHus:
o= iMR
T
LenTpocTpemurenbHoe YCKOpEHHUE. Hanpasnenue LEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyrna uist BBIYMCIECHUS YCKOPEHUS:
1.6
2
_w
WR
dopmyiia, CBA3BIBAIONIAS IEPHOJ U YACTOTY OOpAIICHUS:
V= 1
T
Macca. [InotHoCTs BemecTBa. @opmyrna Uit BBIYUCIIEHUS IUIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennyuHa. ClokxeHue cuil
1.9 SIBnenne nnepnuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopeinicteue ten. Tperuii 3akoH HeroToHa:
1.11 F p _*Fl—>2

TpeHHe IIOKOA W TPEHHUEC CKOJIbXKCHUA. CDopMyﬂa AJid BBIYMUCICHUA MOAYJIA CHIIBL

TPCHUS CKOJIbXKCHUA:

FTP=M'N




1.13

Hedopmarnus tena. Yopyrue u Heynpyrue aeGopManun. 3aKoH yIpyrou aegopMannu
(3akoH ['yka):

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
@®opmyna s BBIYMCIECHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counna. [lepBas kocMuveckasi ckopocth. HeBecoMocTs 1

[eperpysku
Nmrtynbe Tenma — BeKTopHast GU3HUYECKas BETHUNHA.
P=mi

I/IMHy.TIBC cucTeMBl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3akoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:
Dp=myU i,y =const
PeaktuBHOE ABHXKEHHE

Mexanunueckasi pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

N=2
I

Kunetnueckas u MOTCHIHAJIbHAasA SHCPIrUs. d)opMyna JUIA BBIYUCIICHU S KHHETHYECKOMN

SHEPIrUu:

H!Uz
By

TeopeMa 0 KMHETHYECKOM OHCPIUHU. CDOpMy.TIa JJIA BBIYHUCIICHUA HOTCHHH&HLHOﬁ

OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,= mgh




1.19

Mexanandeckas OHEPIu-i:
E=E,+E,

3aKOH cOXpaHEeHUs1 MexaHuueckoi sHepruu. Gopmyina 11 3aKOHa COXPaHEHMSI
MEXAHUYECKOM HEPTrUu B OTCYTCTBUE CUJI TpeHUs: E = const.

[IpeBparenre MexaHMUECKON YHEPTUU MTPU HATTUYUU CUJIIBI TPEHUS.

1.20

1.21

1.22

1.23

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peryar. Momenr cuiel: M - FL.

YcnoBre paBHOBECHS phlyara:
M +M +..=0
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

[aBiienue TBEpIOTO TENA.

CDOpMYJ'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_F
p_S'

JlaBnenue raza. ATMOcepHOE 1aBICHHE.

FI/II[pOCTaTI/ILIeCKOC AABJICHUC BHYTPU KUJIKOCTHU.

dopmyna s BBIYMCIICHHS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

3akoH Apxumena. Dopmyna s ONpeaeaeHns BHITATKUBAIOIIEH CUIIbI, I€MCTBYIOIIECH

Ha TCJIO, HOpr)KéHHOC B XXUJKOCTb MJIM ras:

Foug =pgV

Ycnopue nmiapanus Tena. [1naBanue CYAOB U BO3AYXOIUIAaBAHUC

1.24

Mexanuueckue KosebaHus. AMIUIMTYZIA, NMEPUOA M 4YacToTa Kosebanuit. dopmyina,

CBSI3BIBAIONIAS YACTOTY W MEPHO]T KOJIeOaHUH:




1.25

1.26

1.27

MaremaTuyeckuii W NOPYXKUHHBIM  MasTHUKU. [IpeBpamieHue sHeprum 1npu

K0J1e0aTeIIbHOM JBHKCHUU
3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

Mexanuyeckue BOJIHBL. [IpojoibHBIE W TONEpPEeYHbIE BOJIHBL JlJIMHA BOJIHBI M

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

1.29

1.30

3ByK. ['poMKOCTh M BbICOTa 3BYyKa. OTpakeHHWE 3BYKOBOH BOJIHBI HAa TPAHMIE JBYX
cpen. adpa3Byk u yIbTpa3ByK

Ipaxmuueckue pabomul

N3mepenne cpeaHed IUIOTHOCTH BELIECTBA; APXMMEIOBOM CHJIBI; KECTKOCTH
NpYXUHB;, Kod(h(dUIMEHTAa TPEHUS CKOJBKCHUS, pa0OThl CHJIBI TPEHUS, CHIIBI
VIOPYTOCTH; CpeJHEH CKOPOCTH [BIKEHUS Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUsl Opycka IpH JABUKEHUU IO HAKJIOHHOM IJIOCKOCTH; YacTOTHI U TEpPUOJaa
KOJIeOaHU  MaTeMaTH4YeCcKOro MasTHUKA, YacTOThl M TIepuoja KoJjieOaHui
NPY>KHHHOTO MAasTHUKA, MOMEHTa CHUJIbI, NEHCTBYIOIIET0 Ha pbIYar; padOThl CHUIIBI
VIOPYTOCTH TIPH MOABEME Tpy3a C MOMOIIBI0 HEMOJIBHMKHOTO OJIOKA; pabOThI CHIIBI
YOPYTOCTH MPHU MOABEME TPy3a ¢ MOMOIIBIO TOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOM YacTu
TeJla ¥ OT INIOTHOCTH JKUJIKOCTH, HE3aBHCHUMOCTH BBITAJKHBAIOMIEH CHJIBI OT MacChl
T€Jla; CWJIbl TPEHHUS CKOJBXEHHS OT CHJIBl HOPMAJIbHOIO [JAaBJIEHUS M OT poJa
MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHH Jedopmaiuu
NPYKUHBI; YCKOpEHUs: OpycKa OT yriia HakJIOHa HampaBJisiollel; nepruoaa (4acToThl)
KOJIeOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepUoia KoJieOaHWN TPYKUHHOTO
MasiTHUKa OT MacChl I'py3a M KECTKOCTU NPYKHUHBI; UCCIIEIOBAHUE HE3ABUCHUMOCTHU
nepuosa KojeOaHWW HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycrmoBus

paBHOBECHUS pbIyara

Duszuveckue A61EeHUS 8 npupode: OPUMEPHI ABMXKCHUA C pa3IMYHBIMHU CKOPOCTSIMH B
J)KMBOHN 1 HEKUBOM npupone, ,Z[CﬁCTBPIC CUJIbI TPCHUA B MPUPOAC U TCXHUKE, ITPUIITNBLI
U OTJIMBBI, ABMJKCHHUC INIAHCT ComHeuHoi CHUCTEMBI, PCAKTUBHOC IBMIXCHHUC KHBBIX
OpTraHHU3MOB, pbl4aru B TCJIC YCJIOBCKA, BJIUAHUC aTMOC(I)epHOI‘O JaBJICHUA Ha JKMBOI1
OopraHu3M, IIJIaBaHHE pI)I6, BOCIIpHUATUC 3BYKOB JKUMBOTHBIMHU, 3EMIICTPACCHUC,

CEHCMHUYECKUE BOJIHBI, IlyHAMU, DXO

1.31

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, MAaTYUKHU TIOJIOXKCHUSA, PACCTOAHUA U

YCKOpEHUs, JAUHAMOMETp, MOAIUMIHUKH, paKeTbl, pbluar, TMOABMXKHBIA U




HEMOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY,
cooOIaroIuMecss COCyIpl, YCTPONCTBO BOJOIPOBOAA, TUAPABIMYECKUI Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPUIHEBOM HACOC, AapeoMeTp, OXOJoT,

UCTIOJIb30BaHUE YIIBTPa3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHS BEIIECTBA.
2.1 Mopenn  TBEpAOTrO, OKHJAKOTO M Ta3000pa3HOrO  COCTOSHMM  BEIECTBA.
Kpucramnuueckue u amopdHbIe Tena
55 JBwxenue yactuil BemiectBa. CBA3b CKOPOCTH JBMXKCHHUS YAaCTHI[ C TEMIIEPATYPOM.
BbpoyHnosckoe nBuxenue, nuddysus
2.3 CMmauyuBaHue Y KaWJUISIPHBIC SIBIICHUS
24 TemioBoe paclIupeHue U CxaTtue
2.5 TennoBoe paBHOBECHE
"6 Buyrpennss sueprus. Pabora u Teruionepenaya kak criocoObl U3MEHEHUs! BHYTpEHHEN
SHEPruu
2.7 Bunp! Tenonepenayn: TemIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanue u oxnaxnaenue ten. KonuuecTBo TemaoThl. Y AelbHAas TEMIOEMKOCTD:
2.8 —em(t,—t;)
QO=cml|t,—1
3aKOH COXpaHEeHHsI SHEPTUH B TEIIOBBIX MpoIleccax. Y paBHEHUE TEILIOBOTO OanaHca:
2.9 Ql -|-Q2 +..=0
Hcnapenue u koHaeHcanus. MI3MeHeHne BHYTPEHHEW SHEPTUU B MPOLIECCE UCTIAPEHUS
2.10 1 KoHJeHcanuu. Kumnenne sxuakoctu. Y aenpHas TemioTa napoodpasoanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[naBnenue n kpucrammsanus. Vi3sMeHeHne BHYTpEeHHEH DHEPTUuu MpHU TUTABJICHUH U
KpUCTAJUIM3aLUU. Y JebHAs TETIOTa TUIaBICHUS:
2.12 Q
m
513 BuayTpeHnHss sHeprusi cropaHusi TOIUIMBA. Y AelbHasl TEIUIOTAa CrOpaHus TOIUIUBA: ¢ =

O/m




2.14 [Tpuntumne! padoTs! TeroBsix Asuratenei. KI1J[ TermoBoro apurarens
Ilpakmuueckue pabomul
H3smepenue ynenbHONM TEINIOEMKOCTH METAUIMYECKOrO LUIUHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOI0 BOAON KOMHATHOHM Temmeparypbl (PUKCHPOBAaHHOW Macchl, B
515 KOTOPYIO ONYILEH HarpeThlii LMIMHJIP; KOJMWYECTBA TEIIOTHI, OTIAHHOTO HArpeThIM
' LWIMHIPOM, IIOCJIE OIIyCKaHUs €ro B BOAY KOMHATHOM TEMIIEPATypPbl; OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa; YAEJIbHOM TEIUIOTHI IUIaBIEHUS Jbja. VccnenoBanue u3sMeHEHUs
TEeMIepaTypbl BOJbl IPU pa3IMYHBIX YCIOBMSX; SBJICHHUA TEIUIOOOMEHA IpU
CMELIMBAaHUH XOJIOJHOW U ropsde BOBL; POLECCa UCTIAPEHUS
Dusuueckue sA61eHUA 6 npupooe. TIOBEPXHOCTHOE HATSKEHUE U KalUJUIIPHbIE SABICHUS
2.16 B MPUPOJE, KPUCTALIBI B Tpupoae, usnydenue CoiiHIa, 3aMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalWUIPbl, NPUMEPHl HUCIOJIb30BaHUS KPUCTAIJIOB,
2.17 KUJKOCTHBIM TEPMOMETp, NaTYUK TEMIIEpPaTypbl, TEPMOC, CUCTEMA OTOILJIEHUS IOMOB,
TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOUHa, IBUTaTENIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tell. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe monie.  Hanpspk€HHoOcTh — snekTpuueckoro  nonst.  [lpunnun
' CYINEPIIO3UINH AIEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn onextpuueckux  3apsinoB.  JlelicTBME  DIEKTPUYECKOro  MOJsA  Ha
' aneKTpudeckue 3apsibl. [IpOBOJHUKY U TUANEKTPUKH
ITocTOAHHBIN SIEKTPUYECKU TOK. JleCcTBUS 3iekTpuueckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t,U=A/\
DNEKTPUYECKOE CONIPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:!
3.7 R = pl/S

3.8

3akoHn Oma 1 yyactka snekrpudeckoi uenu: [ = U/R




[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:

1, =1, U=U,+U,. R=R +R,

3.9 [TapamienbHOE COeIMHEHNE IPOBOAHUKOB PABHOTO COIPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMeliaHHbIE COETUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHoOE 1Mojie MPSAMOro MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIUU
3.13 MarnuTHO€e 1oJie TOCTOSHHOIO0 MarHuTta. BzaumoneiicTBue NOCTOSSHHBIX MArHUTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
IIpaxmuueckue pabomoi
W3mepeHne 3JIEKTPUYECKOr0 CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU DJIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B NMPOBOJHUKE (PE3UCTOPHI,
316 JaMII0YKa), OT HaIPsDKEHUS Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
' JUIMHBL ~ MPOBOAHMKA, IUIOMIAJM €ro TIOMNEePEeYHOro CEYeHUsI U  YACIBHOrO
CONPOTHUBIICHUS.
[IpoBepka mnpaBuna sl 3JIEKTPUUECKOTO HAMNPSHKEHHWs] TPU  MOCIEA0BATEIbHOM
COCIMHEHUM IIPOBOJIHHUKOB; TMPaBHJA JUIS CHJIBl  JJIEKTPUYECKOrO0 TOKa IpH
napauieTbHOM COeTMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue AGNeHUs 6 Npupode: DIEKTPUUYECKUE SIBIEHUS B arMmocdepe,
3.17 JJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiid, Apei( MoN0CcoB, POib
MarHUTHOTO TOJISA JUIsl )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JNIEKTPUYECKON  DHEPTUH, DIIEKTPOOCBETUTENbHbIE MPUOOpBL, HarpeBaTeNbHbBIE

AIIEKTPONPUOOPH!  (MIPUMEPHI), AIIEKTPUUECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT,

OJICKTPOABUTATCIIb IOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOT'O TOKA




3.19

DJIeKTpOMarHuTHbIE€ BOJIHBI. [lIKana 31eKTpOMarHUTHBIX BOJIH

3.20 JlydeBas mozenb cBeta. [IpsamonnHeliHOe paclipoCcTpaHEHHUE CBETa
3.21 3akoH oTpaxxeHus cBera. [nockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xox nydeit B nun3e. @okycHOE paccTosiHUE JIMH3bI. ONTUYeCcKasi CUjla JIMH3bIL:
' D=1/F
3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue mpudopsl
Ipaxmuueckue pabomul
#H##HPar##l13Meperne  ONTHYECKOW CHIIBI  coOMparomeil  JWH3bI,  (OKYCHOTO
paccrosiHusi cobuparomieil JTuH3bI (M0 CBOMCTBY paBEHCTBA Pa3MEpPOB IpeaMeTa u
U300paXeHMs, KOTJa TPEIMET PACIONIOKEH B JIBOWHOM (DoKyce), IoKazarens
3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lIccnenoBanue CBOWCTBA HW300pPaKEHHS, IMOJYYCHHOTO C IOMOIIBIO
coOuparomiel JUH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3,
3aBUCHMOCTH yIJjla TMPEJTOMJICHHMs CBETOBOTO Jiydya OT YIJIa TMaJeHUs Ha TPaHHIIE
«BO3yX — CTEKJIO»
327 Quzuueckue sgnenus 8 npupooe: 3atMenus Connua u JIyHbI, [IBETa TeJ, ONTHYECKHE
' sABJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOT, oToanmapar, ONTUYECKHE CBETOBOIbI
4 KBAHTOBUGLIE ABJIEHUA
4.1 PaguoaktuBHOCTE. Anbda-, 6eTa-, ramma-u3nydenus. Peakiun anbda-u Oeta-pacnana
4.2 OmnsiTel Pesepdopaa o paccesauro anbda-yactui. [Inanerapuas mogens aToma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [Tepuon monypacmana aTOMHBIX Ep
4.5 Snepuble peakuuu. 3aKOHBI COXPAHEHUSI 3PS A0BOIO0 U MACCOBOI'O YUCEN
Qusuueckue a61eHUs. 8 NPUpooe: €CTECTBEHHBIN PaMOaKTUBHBIN (DOH, KOCMHUYECKHE
4.6 JTy4H, PalMOaKTUBHOE M3ITyuYeHUE MPUPOIHBIX MUHEPATIOB, JEHCTBHE PaIMOAKTHBHBIX
M3JIy4eHHUI Ha OPraHU3M YeJIOBEeKa
47 Texnuuecxkue ycmpoticmea. CIEKTPOCKOI, WHAWBUAYaIbHBIA TO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJAUYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
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OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA
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