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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30OBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
¢bu3uKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOINXCS.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa € ENIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa, MPEIOCTaBIseT Haubosee SICHbIC
o0OpasIipl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyuenus ¢GU3UKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHOH pElICHUEM



Komnernn Munucrepcersa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH JUISI Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOMN ACATEIPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHHSIX

NpUOOpETEeHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAATh MMPUPOIHBIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NUECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBouTCs 238 vacoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMMe no Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBII XapaKkTep, YIUTENb JeJaeT BbIOOp MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 €€ poJb B IO3HAHUM OKPYKAKOLIET0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. OUHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHnue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddysus. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSHDKEHNE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME I'a30B, KUJAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBiIeHUN,  OOBSCHSIOMIUXCS  NPUTSHDKCHUEM WA
OTTAJKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBHXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuina ynpyroctd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TshkecTy. Cuila TsKeCcTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUs Teja.
2. N3mepeHune cKOpoCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUM TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IIaBaHUsI TEJI: TIJIABAaHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue nmpaBusia paBHOBECHS phluara K 0JIOKy. «30JI0TOe



npasuiio» Mexanuku. KIIJ[ nmpocteix mexanu3moB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUH.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHre U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIUIonepeaya U cCoBepiieHne padoThl. Buabl Temionepeaun: TEMIONPOBOIHOCTD,
KOHBEKLIHNS, U3IIyYEHHE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BelIeCTBa. TemiaooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JIaBJICHHS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHCHHOM 3aBUCHMOCTH JTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »JHEpPruM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIMIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThIM METAUITMUYECKUM LIMJIMHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictehe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuueckoro mnosst. Ilpunimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHSl CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. ¥YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre Henu U MOTPeOUTENN dIEKTPUUECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmoaeicTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUYECKOT0 TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJIsI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMH. [IpaBumno Jlenna.
DIIEKTPOreHEPaTOP. CnocoObl MOJIYYEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOTHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3MepeHne CuiIbl TOKa aMIIEPMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS MWHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO 4Yepe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanre AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

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

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBmkeHue. HepaBHoMmepHOoe npsiMmosnHeENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPpU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOUIHOCThb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHEeprus cxkaTo npyxkuHbl. Knnernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W WU TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUSI Tella 0 OKPYKHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus FHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU AOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKOW SHEPTUH NPU ABMKEHUHU Tea MO IEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWILIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHca.

PacnpocTpaneHnne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnwie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAHMH MaTeMaTHUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl U EPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTHU Mepuo/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHWI rpy3a, MOABEUIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuoja  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.
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Paznen 10. D1eKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHele  BoOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHuss Connua u JIynel. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xoxn nyuen B inH3e. Ontuyeckas cucrema (poToarnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEeHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckuid CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHSI CBETOBOTO Jiyya OT YIJia
naJIeHus.

2. M3ydenue xapakTepuUCTHK W300paKEHUsSI MPEIMETa B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yTIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHnue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKyCHOTO paCcCTOSHUA U ONTHYECKOM CHIIbI coOMparoien
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u NnoromeHne ceera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HWM3ortonsl. PaanoakTruBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JeWCTBHUS paguOAKTUBHBIX HW3JIyYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHexTpsl pa3INYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHHs IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HalnroneHue CrulonIHbIX U JIMHEWYATHhIX CIIEKTPOB U3IIYYECHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyta (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIBHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00y4arommxcs, BRIOPABIIMX 3TOT
y4eOHBIN IpeIMeET.

[Ipu M3y4eHUH AAHHOTO MOJYJISA PEaTU3yIOTCS U CUCTEMaTU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKHU, OBJAJACHUE YMEHUSMH OOBICHITH (PU3UUYECKUE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paACHoO3HABaTh M HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJe€ Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



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

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

B pesynbprare uzyueHus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOI'0 XK€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMaJIbHON HAMPaBICHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPEJIbI;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e - TIOBBIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI MU KOMIIETEHTHOCTEW B 00JIacTU
busuKy;

e - [UJAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIU3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JEHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXalOLIyH Cpeny,
BO3MO’KHBIX IJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUs MpOTrpaMMElI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyyaromerocs OyayT chopMHUpoBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBHUA:
e BBISABIATHP M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JJIS
0000IIIEeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOIFOJICHUSIX, OTHOCSIINUXCS K (DU3HUYECKUM SIBIICHUSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIHO BEIOUPATH CIIOCO0 pelleHus: yaeOHON PU3nUecKoil 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO C Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY ITUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHST U BBIBOBI 110 pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBbIE METOJbl, UHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY  TPEICTABICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd U TOJJICpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSIMHU JPYTHMX YYaCTHUKOB
Juasnora, OOHapYXKUBATh PA3IMYUE U CXOACTBO IMO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELICHUN KOHKPETHOU (PU3UUECKOM MPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO 4acThb paOOThI, JOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIon);

CaMOCTOATEILHO COCTABJIAThH aJITOPUTM pelIeHus (U3MIECKON 3aauul WK
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjIaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHIKEHUSI)  pPe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHWCII€ B XOJ BBIOJIHEHUS
($u3MYEeCKOT0 UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3aad UiH
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIroOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIE pe3yibTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEPHOE  JBIKEHUE, HEPAaBHOMEPHOE  JBIDKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Tepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpE, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKMBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pPbIO, phIuard B
TeJe YeJIOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Telna,
cujia TpeHus, AaBjeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAS
CUJIa, MEXaHuuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
MOTEHIUAJIbHASl JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW NpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0kKa),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), Pa3INdaTh 1 UHTEPIPETHPOBATH MOTYyYEHHBIN
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOT0 000pyAOBaHUs, 3alIUChIBATh X011
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYroll C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Teja, KauecTBa OO0pabOTKH MOBEPXHOCTEH Ten U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tea U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUMA
IJIaBaHus TeJ, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIENIOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEIJI0KEHHON WHCTPYKIIUU: TPH BBITOJTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTh  TNpUMEpPhl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 37J0POBbS U COOITIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHhOpMaAIUIO0, KOTOpas SBJSETCA NPOTHBOPECUYMBON HIIM MOXKET OBITh
HEIOCTOBEPHOM;

WCTIONTb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuYHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHUM, TP 3TOM TPAaMOTHO MCIOJIB30BaTh M3yUCHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 34 BBINOJHEHUEM IUJJaHA JCUCTBUIM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIe TE€Na, HACBHIUIEHHBII M HEHACHIIICHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W C)KATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KaWUIAPHbBIE SIBJICHUS, HUCIApEHUE,
KOHJICHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TETIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKAa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MATHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcle (U3NYECKHUE SBJICHHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHUWE W KaNWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTaulbl B mpupoze, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
¢duznyeckue BEIMUMHBI (TEMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHasg TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA()(PUIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKA, DJJEKTPUYECKOE HAIpPSXKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH OMa Jyis yyacTka LeTH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAXKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JI1  pEIICHUs 3aJa4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OIMHCAHWE HCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUA WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl >KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TE€I W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa dJIEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpOBAThH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSHDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpPYyro C  UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHU U yIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS! JOMOB, TUTPOMETP, NapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM OSHEPIuH, 3IIEKTPOOCBETUTENBbHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHEro CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIemnel ¢
NOCJIENOBATEIBHBIM U NAPAJIEIBHBIM COEAUHEHUEM JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 1)1 oOecrieyeHusi 0e30MacHOCTH MPHU OOpaIlleHuH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BhageTb NpUEMAMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0oOmiass uHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacHpeeNiaTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koH1y oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTephaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIOKCHUS, AchopMalius
(ympyras, macThuyeckas), TpPEHHE, ICHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teila, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs H
BOJTHBI, 3BYK, HH(PaA3BYK U YIbTPa3BYK, dJICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUSI M TOTJIONMIEeHU, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOJIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKEHUE 10 OKPY>KHOCTH, B3aUMOICHCTBUE
T€J, PEAKTUBHOE JBIKCHUE, KOJIeOATEIhHOE JBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIC KOJICOaHHs), PE30HAHC, BOJIHOBOE JBM)KCHHE, OTPaKCHHE



3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3IyYCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMUHY C JIPYTMMU BEIUYHHAMM,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOLECCHl W CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUH,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (OUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a]aud 3alllChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUIHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/OB, HCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKUX SIBICHUN WK
¢u3znyecKux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOrOo Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMold BelIHYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENILHOTO PUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HadyalbHOW CKOpPOCTH, TMEepHoaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH>KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHO]
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomei JMH3bI, PaAUOAKTUBHBIN (OH): TIUIAHUPOBATH
U3MEpPEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATD
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

cOOJII01aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
00opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeIh aTOMa, HYKJIOHHAsI MOZEIb
aTOMHOTO s17Ipa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBbI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3UYECKUX SBICHUW M  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MPH
pelieHny  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparoIel JIMH3E;
OPUBOJUTH  TMPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30mMacHOCTH MpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIISITh TOUCK HMHPOpPMAIMK  (PU3NYECKOTO  COJCpKAHUS B
HuTepHere, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBIN 3a1poc, HaXOAUTh
NyTH ONpeEJeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOT0 COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHer, BiajeTb MNpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTAa,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOrO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOESKTHOW HIIM HCCIIE0BATENbCKON
NESATENIbHOCTH, IpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
flapterne xuaKoCTH > https:/m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4 1
33 exatureckat SHeprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Paznen 2. Mexannueckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCCIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.edsoo.ru/7f41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®dusuka — Hayka o
npupoje. SABieHus
npupobl. dusnueckue
SIBJICHUS

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S
IJIAH.

Jlara
U3y4YeHus
daxkr.

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

dusnuecKkue BeITUIUHBI U
WX U3MEpPEHUE

MexaHu4yeckue,
TCIUIOBEIE,
BJIEKTPUYECKHUE,
MarHUTHbBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

Ypoxk-uccienoBanue
"N3mepenue temnepaTypsl
P IIOMOILN
KHUJKOCTHOTO TEPMOMETpaA
U JaTYMKA TEMIIEpaTyphl"

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
U3Y4aloT IPUPO.Y.
EcrecTBeHHOHay4HBIN
METO/] TO3HAHMUSI.
Onucanue GpusnuecKux

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a




SIBJIEHUH C IIOMOIILIO
MojelIen

VYpok-uccienoBanue
"[IpoBepka rurnoTe3sl:
JAIbHOCTH MOJIETa
IapuKa, mymeHHOro
TOPU30HTAIBHO, TEM
OouIbIIIe, 4eM OOJIBIIIE
BBICOTA MMycKa"

CTpOGHI/Ie BCIICCTBA.
OHLITBI, JOKa3bIBAIOIIHNEC
AUCKPETHOC CTPOCHUC
BCIICCTBA

Z[BI/I)KGHI/IC qaCTuIll
BCIICCTBA

bubnuoreka [{OK
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnbITE 1O HAOIIOACHUIO
TEIJIOBOTO PACHIUPEHUS
ra3oBy

10

ArperaTHble COCTOSHUS
BELIECTBA

11

B3anmocssa3p MexIy
CBOMCTBAaMHM BEMIECTB B
pa3HBIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSTHHUM
BOJIBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a0378




MexaHnuyeckoe IBUKEHUE.
PaBHOMepHOE 1

bu6nmoreka [IOK

12 HEPaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUYKEHUE

13 Cxopoctb. Equnuiibt bubnmnoreka HOK
CKOPOCTH. https://m.edsoo.ru/ff0a079¢c

14 Pacuer nytu u BpemeHu Bu6muotexa [JOK
JIBUKCHUA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKkoH UHEPLMH.

15 BzaumoneiicTBue TN Kak bubnuoreka [IOK
IIpUYNHA U3MEHEHUSA https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBUYKEHUS TEJ
[InoTHOCTH BewecTna.

16 Pacuer maccel u 00bema bubmrorexa LIOK

https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopatopHnas pabora

17 «OrnpeneneHue MIOTHOCTH
TBEPAOTO TEJIa»

13 Pemenue 3anau mo teme bu6mmoteka IIOK
"[InmoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa

19 B3aUMOJICVCTBHUS TEI.

Cuna ynpyroctu. 3aK0H

I'yka

JlabopartopHnast pabota
20 «M3yueHne 3aBUCUMOCTH

pacTsHKeHUs




(medopmariun) py>KUHBI
OT MPUJIOKEHHOU CUIIBD)

SIBnenue taroredusa. Cuna

21
TSDKECTH
CBs13p MEX1ly CUIION

2 TSKECTH U MAacCOH Tena. bubnunorexa LIOK
Bec Tena. Penrenne 3agau https://m.edsoo.ru/ff0al778
o teMe "Cuna TsokecTu"

Cuia TSOKECTH Ha APYrux
23 MIaHeTax CDH:;I/IqecII)c}I]; bubmorexa LOK
' https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET

24 Nsmepenue cu. bubnnoreka [JOK
JHunamomerp https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecoMocTh bubnuorexa [IOK

https://m.edsoo.ru/ff0al778
CrnosxeHnue 1ByXx cui,

26 HaIIPaBJIEHHBIX 110 OJHON bubmuoreka [IOK
MIPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemenne 3amad mo teme
"PaBHonelicTByrOMmAas cuin”

Tpenue CKONbXKEHUS 1
28 TpeHHne Mokos. Tpenne B bubmmorexa TOK
p P https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHHUKE
JlabopaTopHas pabota
29 «M3ydenne 3aBUCUMOCTH bubnmoreka [JOK

CHJIBI TPCHUSA CKOJIBXKCHU A
OT CHUJIbI JaBJICHUS N

https://m.edsoo.ru/ff0alcc8




30

31

32

Xapakrepa
COIPUKACAIOLINXCS
IMOBEPXHOCTEI»

Pemrenue 3agaq Ha
ompeecHue
PaBHOJICHCTBYIONIECH CHUIIbI

Pemenue 3agay o remam:
«Bec Tenay,
«I"paduueckoe
HM300pakKCHUE CHIT»,
«Cunbi»,
«PaBHOzEUCTBYIOIIAS
CHJ»

[IpomexxyTouHbIN
MOHUTOPHHT.
KonTponbHas pabota mo
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
MIOTHOCTEY, «Bec Tenay,
«I"paduueckoe
M300paXeHUe CU,
«Cute»

bubnuoreka [{OK
https://m.edsoo.ru/ff0alde0

33

JaBnenne. CriocoObl
YMCHBIICHUA U
YBCIIUUCHUA TaBJICHUSA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHue raza.
3aBUCHUMOCTD JaBJICHUS
rasa ot o0bema,
TeMIIepaTypbl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376




[lepenaua naBneHus
TBEPABIMU TEJIAMHU,

bu6nmoreka [IOK

35
JKUIKOCTSIMHM 1 I'a3aMH. https://m.edsoo.ru/ff0a25b0
3akoH ITackais
JlaBieHne B JKHMAKOCTH 1
36 rase, BLI3BaHHOE bubnmorexa LHOK
L https://m.edsoo.ru/ff0a2718
NEUCTBUEM CHIIBI TSIKECTHU
Pemenue 3amau mo treme
bubnunoreka LIOK
37 «JlaBiaeHue B JKUAKOCTH U
https://m.edsoo.ru/ff0a2826
rase. 3akon [lackamsy»
bubnunoreka LIOK
38 Coo0
OODIIAIOTIECA COCY B https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc bubnnorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKHUIKOCTHBIM HAacoc
ATmocdepa 3emin.
[TpuumHEI cyliecTBOBaHUS
BO3IYIIHOW 000JI0YKHU
41 36MJ‘I}II/I 3aBUCUMOCTD bubnmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIeHUS
OT BBICOTHI HaJl ypOBHEM
MODpst
4 Bec Boznyxa. bu6muoreka [JOK
ATMOcdepHOe naBIeHUE https://m.edsoo.ru/ff0a2bSa
N3mepenune
but6mmorekxa [IOK
43 aTMOC(EepHOTO TaBJICHHS.

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8




44

45

46

3aBHUCUMOCTh
aTMoc(hepHOro JaBICHUS
OT BBICOTHI HaJl ypOBHEM
MOpst
BbapomeTp-anepoun.
ATMOc]epHOe 1aBIeHHE
Ha pa3JIu4HbIX BBICOTAX

Pemenue 3ana4 no teme
"AtmochepHoe naBieHue"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4

47

JleicTBUE KUJAKOCTH U
ra3a Ha IOTPY>KEHHOE B
HUX TeJO0. ApXHUMeI0Ba
cuiia

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopuas pabora
«Omnpenenenue
BBITATKABAIOIIEH CUIIBI,
JIEWCTBYIOIIEH HA TEJO,
MOTPY>KEHHOE B
KHUIKOCTE)

bubmmoteka IIOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas padoTa mo
TeMe «Mccinenosanne
3aBHCHMMOCTH Beca Tella B
BOJIe OT 00BEMa
MOTPYKEHHOW B KHUAKOCTh
YaCcTHU TeJlay

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3514

50

51

IInaBanue Texn

JlaGopatopHnas pabora
"KoHcTpynpoBanue

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3a96




52

53

apeoMeTpa Wiu
KOHCTPYMPOBAHUE JIOJAKHU
U ompeneneHue e
rpy30noabEMHOCTH"

Pewenue 3ampau no remam:
«IlitaBanue cynos.
BosnyxoriaBanue,
«/laBneHue TBEpABIX TET,
JKUIKOCTEH U Ta30By

Mexannueckast pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3654

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

54

55

56

Mormnocts. EquHuibt
MOIITHOCTHU

Ypok-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBaeMoOl Mpu
noabeMe 110 JiecTHUIE"
[IpocTeie MexaHU3MBI.

Prruar. PaBHOBecue cui
Ha pblyare

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3{82

57

KonTponbHas padota no
TeMe «JlaBieHue TBEPAbIX
TeJ, )KUJKOCTEHN U ra3oBy /
Bcepoccutickas
poBepouHas paboTa

58

PesepBHblit ypok. Pabora
C TEKCTaMH 110 TEME
«/laBnenue TBEPABIX TeET,
JKUJIKOCTEH U Ta30By /

but6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe




59

60

Bcepoccutickas
npoBepouHas paboTa

Poruaru B TexHuke, ObITY
u npupoje. JlabopatopHas
pabota «VccnenoBanue
YCIIOBUI paBHOBECUS
peryara»

Pemenue 3amau mo treme

«YcaoBus PaBHOBCCHUA
pblyara»

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

Koadduument nmoneznoro
JNIEUCTBUS MEXaHU3Ma.
JlaGoparopHnas pabota
«3mepenne KII1/]
HAKJIOHHOM TJIOCKOCTH»

0.5

62

Pemrenue 3agad mo reMe
"PaboTa, MOIITHOCTE,
KHﬂ”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0adc48

63

Mexannyeckas SHEpIHusl.
Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHUS
MEXaHWYECKON YHEPTUN

YPOK-3KCIIEPUMEHT 110
TEME
"DKCnepUMEHTaIbHOE
OIIpEETICHUE U3MEHEHUS
KMHETUYECKON 1
MTOTEHIIMATIBHON SHEPTUU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4360




MIPU CKAaTBIBAHUU TEJIa TI0
HAKJIOHHOM IIOCKOCTH"

HTOroBbIii MOHUTOPHHT.
66 KonTponbnas pabora no
teme «Paborta u

MOIIHOCTB. 3Hepr1/1;1»

[ToBropenue. Pabora ¢
67 TEKCTAMH I10 TEME
"MexaHnueckoe

nBIxeHue"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

[ToBTOpenue. Pabora ¢
68 TEKCTAaMH 110 TEME
"Pabora. MOILIHOCTE.

Oueprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

11




8 KUIACC

KosaunuecTBO 4acos Jara I DJIeKTPOHHbBIE
ara
Ne H3Y4YeHHs uugposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue H3y4YeHHus
n/n Bceero IJIAH. o0pa3oBaTte/ibHbIE
paboThI paboThI ¢akr.
pecypchl
OCHOBHBIE TOJI0KEHUI
MOJIEKYJISIPHO-
1 KUHETUYECKOU TEOPUU U 1 Bubmiorexa HOK
P hitps://m.edsoo.ru/ff0a5256
HUX OIIBITHBIE
MTOATBEPKICHUS
’ Macca u pa3mep aTOMOB U |
MOJICKYJI
Macca u pa3Mep aTOMOB H
MoJeKys. Moaenu
bu6nunorexa LIOK
3 TBEPJIOTO, )KUJIKOTO 1 1
https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSTHUS
BEIECTBA
OO0OBsACHEHNE CBOICTB
TBEPAOTO, JKUAKOIO U
ra3000pa3HOro COCTOSTHUMN
4 BEIECTBA HA OCHOBE 1
MOJIOKEHUHN
MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
but6mmorekxa [IOK
5 BxoaHoii MOHUTOPHUHAT 1 1
p https://m.edsoo.ru/ff0a5800
6 Kpucrannnueckue n 1 bubmuoreka [JOK

amop(HbIe Tena.

https://m.edsoo.ru/ff0a5530




CMmaunBaHuEe U
KalnWUIIPHOCTb.
IToBepxHOCTHOE
HATsDKCHUE

TennoBoe pacuupenue u

bu6nmmoreka [IOK

7 C)KaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b
g TEeMIIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
JBHKCHUS YaCTHII
BuyTpeHnss sHeprus.
9 CHZZI())&)I I/I3MeH(1:HI/I${ bubmorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEpruu
bubnunoreka LIOK
10 Braer Tenionepesaty https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHius
"IIpakTueckoe
1 HUCTIOT30BAHUE TETIOBBIX bubmmoteka IIOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepuasioB B IEJSIX
sHeprocoepexeHus"
12 KonnuecTBO TEIIOTHI. bubmmoteka IIOK
Y nenbHas TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oamanca. TermmmooOMeH u bubmorexa HOK
https://m.edsoo.ru/ff0a7088
TEIUTOBOE paBHOBECHE
JlaGopatopHnas pabora BuGmiorexa LIOK
14 "HccnenoBaHue IBIEHUS

TEII000MeHa Ipu

https://m.edsoo.ru/ff0a6a98




CMEIIMBAHUU XOJIOTHOM 1
ropsiueit BoabI"

Pacuer konnuecTBa
TEIUI0ThI, HEOOXOJUMOTO

15 JUTsl HAarpeBaHUsI Tella U
BBIZICIISIEMOTO MM TIPH
OXJIAKICHUU
JlaGoparopHnas pabota
. Bubmunorexa IHOK
16 "Onpenenenue yaenbHOU a
TEIIOCMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIIUBA. Bu6 OK
HOIMOTEKA
17 VaenabHas TermioTa 1
https://m.edsoo.ru/ff0a7b5a
cropaHus
IInaBnenue n
OTBEp/ICBaHUE BuG OK
HOJIHNOTEKA
18 KPUCTAJUIMYECKUX TElL. 1
v https://m.edsoo.ru/ff0a71d2
JIenbHas TemioTa
ILTABIIEHUS
JlabopartopHnast pabota
. Bbubmnorexa IIOK
19 "Onpenenenue yaenbHOMU 1
TEIUIOTH IUTABICHHS JTba" https://m.edsoo.ru/ff0a72fe
20 ITapoo6pazoBanue u bubmuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas
TeII0Ta MapooOpa3oBaHUS
)1 W KOHJICHCAITUU. bu6nunorexa LIOK

3aBUCUMOCTD
TEMIIEPATYPHI KUTICHUS OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

BrnaxkHocTh Bo3myxa.
Jlaboparopnas pabota
"Onpenenenue
OTHOCHUTEIIbHOU
BJIQXKHOCTH BO3/yxa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemrenue 3agaq Ha
OIpe/IeNICHUE BIAKHOCTU
BO31yXa

[TpunHIMIBI paGOTHI
TEIUJIOBBIX JIBUTATEINCH.
[TapoBas TypOuHa.
JIBuraresb BHYTPEHHETO
cropaHus

KIIJI TenmoBoro
neuratens. TermoBbie
JBUTATENH U 3alIUTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U
MIpEBpAIICHUS SHEPTUHU B
TEIUIOBBIX Ipolieccax

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

27

ITonroroBka K
KOHTPOJIbHOHM paboTe 1o
TeMe "TernnoBbIe SIBJICHUS.
N3meneHune arperaTHbIX
COCTOSHUM BelecTna"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora no
TeMe ""TernoBbIe SIBJICHUS.
H3meHeHue arperatHbIx
COCTOSHUM BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae




29

DnekTpusanusa tei. [[sa
pO/ia BIAEKTPUUECKUX
3apsgo0B. YPOK-
uccae0BaHue
"DnexTpu3anus Tein
WHAYKIUEH U MpU
CONPUKOCHOBEHUH"

30

31

32

33

[TpoMexxyTOUHBII
MOHUTOPHUHT

BsaumogeiicTBue
3apsKEHHBIX Tel. 3aKOH
Kynona

DneKTpruYecKoe moJie.
HanpsxkeHHOCTD
3IEKTPUUYECKOTO MOJIS.
[IpuHIMI cynepno3uuu
BJIEKTPUYECKUX MONEN

Hocurenu QJICKTPHUICCKUX

3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue aToma

bubnuoreka [{OK
https://m.edsoo.ru/ff0a87e4

bubnuoreka [{OK
https://m.edsoo.ru/ff0a8a0a

34

[IpoBoaHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO0 3apsiaa

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3anay Ha
IIPUMEHEHHE CBOWCTB
JIIEKTPUYECKUX 3aps 0B

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUIECKHH TOK,
YCIIOBHS €0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a95a4




37

CYIIIECTBOBAHUS.
Uctounuku
3JIEKTPUYECKOTO TOKA

HeiicTBus
AIEKTPUICCKOTO TOKA

bubnunoreka LIOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"JlelicTBUE
ANEKTPUYECKOTO OIS Ha
MIPOBOJHUKH U
JARJIEKTPUKU"

39

DNEeKTPUIECKHUI TOK B
MeTaJlIaX, KHUJIKOCTSIX U
razax

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9838

40

41

42

43

DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
pEryJIupoBaHUE CUIIbI
TOKa"

DnexTpuueckoe
HanpsbkeHue. BoirbTMerp.
JlaGopatopHnas pabora
"U3mepenue u
peryaupoBaHHe
HarpsKeHns"
ConpoTuBienue

IIPOBOJHUKA. Y IEJIbHOE
COIIPOTHBIICHHUE BEILECTBA

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8bd6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a9e14

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738




44

JlaGopaTopHas paboTta
"3aBUCUMOCTh
ANEKTPUUIECKOTO
COTMPOTHUBIICHUS
MIPOBOHHKA OT €T0
JUTUHBI, TJIOIIAAN
MOTNIEPEYHOI0 CEUCHHUS U
Marepuaia"

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHIIBI TOKA
OT HaNPSDKEHUsSI. 3aKOH
Owma n71s1 yyacTka 1enu

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopuas pabora
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
WAYIIETO Yepe3 pe3nucTop,
OT COMPOTHBIICHHUSI
PE3UCTOpPA U HATTPSHKEHHUSI
Ha pe3ucrope”

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa04e

47

IlocenoBaTenbHOE U
napajuieIbHOe
COEIMHEHMS IPOBOJHUKOB

48

JlabopartopHnast pabota
"[IpoBepka npaBuia
CJIOKEHUS HANPSKEHUN
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX
pe3uctopos”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aaa58

49

JlabopartopHnast pabota
"[IpoBepka npaBuia s

bubnunorexa LIOK
https://m.edsoo.ru/ff0aadle




CHJIBI TOKA IIPU
napajuIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemrenue 3agaq Ha
npuMeHeHue 3akoHa Oma

bu6nmmoreka [IOK

50
JUISL Pa3iau4HOro https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUS IPOBOJHUKOB
Pabora 1 MoIIHOCTH
bubnunoreka LIOK
51 3JIEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0ab124
3akoH Jlxoyna-Jlenua
Jlaboparopuas pabora
57 "Onpenenenue padoThl U Bbu6mmoteka [JOK
MOIIITHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOIo ToKa"
DNEeKTPUYECKUE LIETH U
oTpeduTenn
53 JJIEKTPUYECKON DHEPTUH B bubmorexa HOK
P p hitps://m.edsoo.ru/ff0ab660
ob1Ty. KopoTkoe
3aMBIKaHHUE
54 IlocTostHHEIC MAarHUTEI, UX
B3aNMOJICHCTBHE
Ypok-uccrnenoBanue
55 "N3ydenue nomnei bubmorexa HOK
yi " https://m.edsoo.ru/ff0ac3d0
MMOCTOSIHHBIX MarHUTOB
MarauTHoOe MoJe.
56 MarnuTtHoe 1oie 3eMiIn 1 bu6nunorexa LIOK

€ro 3HaueHue I KU3HA
Ha 3emiie

https://m.edsoo.ru/ff0acOba




57

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "DIeKTpUYecKue
3apsbl. 3apsHKEHHBIE Tela
Y UX B3aUMOJICHCTBUS.
[TocTrosanHbII
AJIEKTPUYECKUM TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

59

60

61

KonTponbHas padora no
TeMe "DIeKTpUUYECKHe
3apsibl. 3apsKEHHBIC Tela
Y UX B3aUMOJICHCTBUS.
[TocTostHHBIIM
AIEKTPUIECCKUI TOK" /
Bcepoccutickas
mpoBepouHas paboTa

PezepHblil ypok. Pabora
C TEKCTaMH 110 TEME
"TTocTosIHHBIH
AJIeKTpUyecKuil Tok" /
Bcepoccutickas
IpoBepoyHas pabora

OmnsIT OpcTena.
MarHuTHoe I10JIe
AJIEKTPUYECKOTO TOKA
MarauTtHoOe I10JIe
KaTyIIKHA ¢ TOKOM
IIpumeHeHue
3JEKTPOMAarHUTOB B
TexHuke. JlabopatopHas

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdc6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac1d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a




62

63

64

65

pabora "Uzyuenue
JNIEUCTBUSI MATHUTHOT'O
T10JIs1 Ha MPOBOJHUK C
TOKOM"

DIeKTpOoABUTATEND
IIOCTOSIHHOT'O TOKa.
Hcnons3zoBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX
YCTpPOMCTBAX U HA
TpPaHCIIOPTE.
JlaboparopHnas pabora
"Konctpyupoanue u
u3ydyeHue paboThl
3JeKTpoaBUTaTens'

OnsiTel Dapanes. 3akoH
NIEKTPOMAarHUTHOU
nHaykuuu. [Tpasuio
Jlenna

DneKTporeHepaTop.
CriocoObl mosryyeHus

3J'ICKTpI/ILIeCKOI/IW OHEPIUU.

DJEKTPOCTaHIIMK Ha
BO300HOBJIIEMBIX
HNCTOYHHUKAX 3HepFI/II/I

ITogroroska k
KOHTPOJILHOHM paboTe 1o
TeMe "DIIEKTPUUECKUE U
MarHuTHbIE sIBJIEHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c




66

67

68

HTOroBbIii MOHUTOPHHT.
KonrponsHas pabora no
TeMe "DIIEKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

[ToBTopenue. Pabora ¢
TEKCTAaMM I10 TEME
"TerioBble siBIECHUA"
[ToBTOpenue. Pabora ¢
TEKCTAMH 110 TEME
"MarauTHbIe SIBJICHHS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6nmmorexa [IOK
https://m.edsoo.ru/ffO0acc5e

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

14.5




9 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
°
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbHas TOUuKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTbh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

- "OnpeneneHye ycKOpeHus Teia npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JABUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 BxoaHO0 MOHHTOPHHT 1 1
CBobosaHoe nagenue. OnbIThI

9 ["anunes. PaBHoMepHOE IBUXKEHUE 1 bubmmorexa [IOK

o okpyxHoctu. [lepuoa u yacrora

https://m.edsoo.ru/ff0ael176




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3agaud mo reme «Cuia
YIPYTOCTH
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
118 TpeHIt hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora
20 "0 PaTopHATP bubmuorexa [IOK
fipeaeenne Koa(b'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ffO0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubmmnorexa [IOK
+ 7 CKOP https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
. P https://m.edsoo.ny/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHaIBHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnmnorexa LIOK
. N p https://m.edsoo.ru/ffO0afe36
3aKpeIIEHHOW OChIO BpaIllCHMUSI.
MowmeHnT cusl. LeHTp TsKECTH
PaBHOBecue MaTepualbHOW TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cunsl. LienTp TsxecTn
)3 Pemenne 3agau mo teme "MoMeEHT bu6mmoreka [JOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "Mexanuseckoe ABikeHHe. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

1 Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b SHEpruM U paboTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




KomnebarenbHoe ABUXEHUE U €T0

bu6mmoreka [IOK

41
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromye KojieOaHus.
42 BBII}-I,X JKJICHHBIC KOJICOaHUS bubmoreia HOK
e ' https://m.eds00.ru/ff0b20f0
Pesonanc
43 MareMaTH4ecKuil U Py KUHHBIN
MAasITHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 1eproja KojeOaHui OT KECTKOCTHU bubmorexa [JOK
proa https://m.edsoo.ru/ffOb197a
MPY>KUHBI U MacChl Tpy3a»
45 [IpeBpaiienue sHEpruu Npu
MEXaHMYECKHUX KOJICOaHMSIX
JlaGopaTtopHnast pabota
46 «OnpegeneHne 4acTOTH U IIEPHUOIa bubmmorexa [JOK
peA . pHOA https://m.edsoo.ru/ffOblaec
KoJIe0aHUl MPY>KUHHOTO MAasTHUKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH TIEpHOJia KoJIeOaHmit bubnuoteka [JOK
rpy3a, HOABELUIEHHOI0 K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»
48 IIpoMeXyTOUHBIN MOHHUTOPHUHT bubmmorera [TOK
P r P https://m.edsoo.ru/ffOb21fe
Mexanudeckue BoHEI. CBOMCTBA
MexaHu4decKux BOJH. [IpomoapHbIe 1
49 MIONIEPEYHBIE BOJIHBI. Y POK-

KoH(pepeH1Ms "MexaHndeckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMnueckue BOJIHBI"




50

51

3Byk. PacnipocTpanenue u
OTpa’KEHUE 3BYKa
Ypok-uccinenosanue "HabmroneHue

3aBUCUMOCTH BBICOTHI 3BYKa OT
q4acTOTEI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

Ypok-koHpepenmus "YapTpazByk u
UHQPA3BYK B IPUPOJIC U TEXHHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoneOaHusi U BOJHBI"

KonTtponpsHast pabora o Teme

"3aKOHBI COXpPAHEHMUS.
Mexannueckue KoneOaHusi ¥ BOTHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

58

VYpoxk-koupepennus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHNE 37E€KTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JUTMHBI
3JIEKTPOMArHUTHON BOJHBI




DneKTpOMarHuTHasl IPUPO/Ia CBETA.

61 CkopocTh cBeta. BoHoBEIE bubmorexa LOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 acIIPOCTpPaHEHHE CBETa. 3aTMEHHUS bubmmnorexa [IOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Perienue 3agau Ha nprUMEHEHNE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcronp30BaHKE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHulie "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubaunoreka [IOK
69 [TocTpoenue n3o0paxeHui B JTMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHUIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 1IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”

77 Omneiter Pe3epdopa u mranerapHas bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOCHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBantel. JInHeigarsie hitps-//m.cdsoo.ru/ff0c 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 cox;)aHeHII/:;I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SEP. bubnuoteka [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




PaIMOaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIEHUS"
KonTtponbHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC sIBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmmorexa [JOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnmnorexa LIOK
P ! ’ https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MPouecChl
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
bu6mmoreka [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2¢c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUYEeCKUe sIBICHUS B IPUPO/IE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT MCIOJIb3YEMBIX BEJIWYHMH, UX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIHYUHY C
JPYTHUMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCIMYHMH

1.5

XapaKkTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
HCNOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCHIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a71a4 B 1| — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3bpIBatoNME (DU3MYECKHE BEIIMYUHBI: HA OCHOBE
aHaJ3a yCIIOBUS 3aJaud  3alMChbIBaTh  KpaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBI U TPOBOIHTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peICHUuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IGHHOﬁ

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMoe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOJAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U (JOPMYIIMPOBATH BHIBOJIBI

BBIIIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aAMMCHIBATh MMOKa3aHUs MPHOOPOB C YyUETOM

3aJlaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAaHUEM TPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IUIaHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(U3MYECKUX BEJIWYUH B BUJE NMPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (U3NUECKUX BEIUYMH, CIETys
MPEIIOKEHHON MHCTPYKLIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bIBaTh TMPHUHIMIBI JACHCTBUS TPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHIUIBl JEHCTBUS H3yYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YSl 3HAHMUS O CBOMCTBaX (U3MYECKUX SIBICHUH U

HeoOxoIuMBbIe (PU3MUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN M MYyTEM CPaBHEHUS PA3UYHBIX MCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIPaBOYHBIE MaTepUaNIbl, pecypcbl ceTh IHTepHeT, BIaleTh
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMaIu (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIE IIyOJUYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJI30BAaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUEC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacmpenenaTh O00s3aHHOCTH B TpPyIIe B COOTBETCTBUU C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/II-IGCKOC SBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(bopMysbI, CBS3BIBAIONINE JaHHYIO (H3UYECKYI0 BEIHYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 JOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bHSI/IqCCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

peuaTth pacyéTHble 3a1aud B 2 — 3 EHUCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaliM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHHs 3aJa4d, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, IPOBOAUTHh PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3HUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOOB, HCIIOJIB3YysA OHNHWCAHUC HCCICOOBAHMA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOJIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAO0BAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENOJI0KEeHNsI, COOUpaTh YCTAaHOBKY U3  IPEAJIOKECHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yabTATHI MOTYYEHHOW 3aBUCUMOCTH B BUE TaOJUIl U rPpaduKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl MNPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYNHBI

1.13

1.14

CO6J'II-OI[3.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 1o CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTHYECKOTO  WCIIOJNIb30BAaHUS  (PU3WMUYECKUX  3HAHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpameHun ¢ TpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COOJIOACHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YHO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YYECHHBIA IMOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIUJICHUE TIPE3eHTallUEH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaIoIllleM MHpE, B TOM 4Yucie pU3NYECKUe SIBJICHUS B IPUPO/IE,




1.4

1.5

IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIHMYMHAMU, CTPOUTDH IpaUKN U3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

1.7

1.8

1.9

pemars pacuéTHble 3a7auyu (onuparomuecs Ha cucremy U3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJauu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U POPMYJIbl, HEOOXOAUMBIE
JUI peUIeHus, MPOBOJAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYEHHOT'0 3HAa4eHUs (PU3HUUECKON BEITMUUHBI

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO DPEUIMTh IMPH MOMOLIH
(U3HUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE MCCIIEIOBAHUSL, BBIICIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUS MCCIECIOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOMparomei JTUH3bI), 00OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUUHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY H BBINOJHATH HU3MEPEHHUs, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YY4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MUYECKHX MOJelNeit:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-MPAKTUUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpamieHuu ¢ mnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIIH
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
WCIIONBb30BAaTh MW3YYCHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
pa3zaena (U3MKA U COMPOBOXKJIATh BBICTYIJICHHE Ipe3eHTaLuel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMM, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpuUpoje. SIBICHHS NPUPOIBL.
dusznueckue SBICHUS: MEXAHWYECKHUE, TEIUIOBHIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepenHue (uU3HUECKHUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKC THUIIOTE3, 00BsCHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEeN

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUIM.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#Par###Onpenenenue pasMepoB MallbIX Tell.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAIJIBHBLIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

##H#Par###CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, TOKAa3bIBAIOLINE JHCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

###Par### ]/ piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BpoynoBckoe nBmxenue, 1uddysus

2.3

B3anmoneiicTBre 4acTUI BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBaHHUEC




###Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMM  BEILIECTB B  Pa3HbIX  arperaTtHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboOThI:
#H##Par###O1nenka 1uaMeTpa aroMa METOJI0M PSAOB (C
HCIonb30BaHueM (pororpadumii).
2.6 #H#HPar###O0nbITel 0 HAONIOACHUIO  TEIJIOBOTO

pacuIpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABH)KECHHE
#H#Par###Cxkopoctb.  CpenHsst ~ CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHUU. Pacuér myTu U BpeMeHu
JIBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3anmoneiicTeue
33 TeJN KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BeniecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BellleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenue tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyTux maHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenre cuj, HaNpaBICHHBIX IO OJIHON
' npssMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue pabOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUECKOTO
aBToMOOMIIE M Tak jganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka 10
HAKJIOHHOM T1uiocKocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbIThl,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

®OuU3NIECKHEC SIBICHUS B mpupoac: NpuMEpbl ABUXKCHUSA C
Pa3iIMYHbIMU CKOPOCTAMU B JKMBOH U HEXKMBOH mpupoac,

IICP'ICTBPIG CHUJIbI TPCHUS B ITPUPOAC U TCXHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUMUCHUA JaBJICHUS
I[aBHeHI/Ie raa. 3aBUCUMOCTh JaBJICHHUA Ta3a OoT

00BEMa, TEMIepaTyphbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCI1aMHu, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTH JaBJICHUA KHUJIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapajokc. Coobmaromumecs

cocynsl. ['uapaBinnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOe J1aBICHHE.
[TpuyuHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(epHOro JABICHHUS OT BBICOTHI HaJ YpPOBHEM
Mopst

W3mepenue atmocgepHoro nasineHus. [Ipubopsl ams
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[elicTBHe )XKMAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTuueckue paboOThI:

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTb YacTH Tela.
OmnpeneneHye BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEN CUJIbI, JEHCTBYIOLIEH
Ha TEJIO0 B XHUAKOCTH, OT Macchl Tena. ONBITHL,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMaA
IOTPYKEHHOU B KUIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneneHue  e€

rpys3omnonb €MHOCTH

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO JaBJICHHUS HAa JKUBOH OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuuyeckne ycTpOWCTBA: COOOMIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckas pabota

52 MexaHn4deckas MOIIHOCTh

53 [IpocTeie MexXaHU3MBI: pbIYar, OJOK, HaKIOHHAas

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku. Koaddunment

5.5 IIOJIE3HOT'O NEUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexanudeckasi FHEprus. 3aKOH U3MEHEHHS U

COXpaHEeHMs] MEXaHNYECKON IHEPTHH




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
PaBHOMEPHOM JIBM)KEHHUU Teja MO TOPU30HTAJILHOMU
NoBepxHOCTU. MccnenoBaHue YyCiIoOBUM paBHOBECUS
peryara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duzndeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckrue yCTpOMCTBa: pbluar, MOABUKHBIA U
HETIOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE

MCXaHU3MEbI B 6BITy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TCOpHUUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHble

TCJ1a

OOBsicHEHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TeIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUlolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KomnuectBo  TemnoTel.  YaeinbHas — TEIUIOEMKOCTb
6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBneHne ©W  OTBEpAEBaHUE  KPUCTAJUTMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxnocts Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpuamuner  paboTel  TeroBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBele IBUTAaTENIM U 3alATa
OKPYXaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTIOBBIX MTPOIIeccax
[TpakTudeckue paboOTHI:
H#H#HHPar###OnbITEI TI0 OOHAPYXKEHUIO JCHCTBUS CHUIT
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
###H#Par#H##0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAIOB
6.17 IIOBAPEHHOM COJIM WX caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHusl ra30B, )KUJIKOCTEH U TBEPIBIX TeEJl.
###Par###Onpenenenue qaBneHus Bo3ayxa B OaJuIoHe

LIIIPULA.




#HHPar###OnbIThl, NEMOHCTPUPYIOLUIUE 3aBHCHUMOCTD
JABJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPrUM Tella B pe3yabTaTe TEIUIonepeaadn U padoThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJOIHOM U TOpsiueld BOJBI.
#H##Par###Onpenenenne KOJINYECTBA TETLJIOTHI,
MOJIY4EHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

#HH#Par###Onpenenenue  yaeiabHONM — TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapEHUs.
##H##Par###0npenencHue OTHOCUTEIbHOW BIIAXXHOCTH
BO3/1yXa.

#H##Par###OnpeneneHue yAEeTbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B TPHUPOJE: IHOBEPXHOCTHOE
HATsDKEHHE W KanWUAPHBIE SBICHHUS B MPUPOAE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onektpu3zanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB




BzaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kymona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpuueckoro mons. IlpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuKH
U JUDJICKTPUKU

7.5 3aKOH COXpaHEHHs SJEKTPUUECKOTO 3apsiia

6 DNEeKTpUYecKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

' AIEKTPUYECKOTO TOKa. ICTOYHMKHM MOCTOSTHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX U razax

- Onektpuueckass uenb. Cuna TOKa. DIEKTPUYECKOE

' HaIpsKEeHUe
=9 CormnpoTuBieHne MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenpHOEe W TapaUieIbHOE COEIWHEHUE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

113 DNEeKTpUYeCcKHe N U MOTPEOUTENH dIEKTPHUECKOM

. sHepruu B ObITy. KOopoTKkoe 3aMbIkanne
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

. 3Ha4YEHHE IS )KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE MOJE€ 3IEKTPUUECKOTO

TOKa. HpI/IMCHCHI/Ie QJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME€ MAarHUTHOTO IOJs HA MNPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  ®@apaned. SBieHue  AJIEKTPOMArHUTHOM

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. Crnioco0sl MOJIy4YeHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIrun

[TpakTuyeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJIEKTPU3AIUHU TET UHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MIPOBOJTHUKY U JHAJICKTPUKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMU
MOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHHUe CHIIBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa W
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCHUMOCTh
JIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEIHOTO CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuIa AJsl CUIIBI TOKA MPU MapaIeIbHOM
COeMHEHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 pe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETrO Yepe3 JaMITOUKY, OT

HanpspkeHusa Ha Hell. Onpenenenue KIIJI narpeBarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOIro MoJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pazaenenuu. McciienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa M HamnpaBJIeHHs ToKa B Karymke. M3ydenue
JIEUCTBUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
KonctpynpoBanue u U3y4yeHue paboThI
BIIEKTPOJBUTATES. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCJICJIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM
WHIYKLIWW: HWCCIEAOBAHUE WM3MEHEHUW 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE

SABJICHHUA B aTMOC(I)epe, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHU3MOB, MArHUTHOE ToJIe 3eMiu, Apei( mOoI0CoB,
POJIb MATHUTHOTO TOJIS JUTsl dKU3HU Ha 3eMJle, TIOJISpHOe
CUSTHUE
TexHu4eckne yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUHK IIEKTPUUECKOM SHEPruH,
S, AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeNIbHbBIE
' AIEKTPOIPUOOPHI (puMepHI), AIEKTPUUYECKUE
MpPEeIOXPAaHUTENH, AIEKTPOMATHUT, SJIEKTPOJBUTATEIH
MIOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMbie 31€MEHTHI COAEePHKAHUS
paszzneina dIIeMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanudeckoe ABWXKEHHE. MarepuajibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOT'O IBUYKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#Ht#HepaBHoMepHOE MPSMOJIMHEMHOE
8.4 nBwxeHue. CpeHssi ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
a5 VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUOKEHUE
8.6 ##H##Par#H#CBoOoaHoe nanenue. OnbiTel [Nanunes
###Par#H##PaBHOMEpHOE JBM)KEHHE IO OKPYXKHOCTH.
8.7 [lepuon u yactora obpamienus. JluneiiHnas u yriosas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertuii 3akon HeroTona
8.11 Hi#HParf##] [pyHIMI CyTIepro3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #HH##Parf##(Cuia TpeHUs: CUila TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHMS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H###Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
a15 JBuxenne muaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh U meperpysku
216 PaBHOBecue MarepuambHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#Ht#PaBHOBecHe TBEPIOTO TeJa € 3aKpeIIEHHON
' oCblo BpaleHus. MomeHT cunsl. LlenTp Tsoxectn
8.18 Nmnynsc Tena. M3menenue ummyibsca. IMIyasce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE IBI)KEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cunm Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl
[loreHunanbHass B3Heprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToTeHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU
##H##Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTryeckune pabOTHI:

OmnpeneneHne CpeHel CKOPOCTH CKOJIBKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO0 HAKIOHHON IUIOCKOCTH.
OnpezneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH TYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HAYaTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJTBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Onpenenennie KodpUIIUEHTa TPEHUS CKOJIbXKEHUS.
Onpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHHUS MPU PABHOMEPHOM JBHKEHUHU
TeJa Mo TOPU3OHTAIBHOM MoBepxHOCTH. OTpeneneHne
paboThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAaHNEM  HETIOJBMKHOTO W TOJIBHIKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B nprupoac: NprUJIMBbI U OTJIIUBEI,
JABWXKCHUEC ITIIIAHCT ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuuueckue YCTpOﬁCTBaI CIIUAOMCTpP, HAAaTYHUKU

MOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, paKeThI

9

MEXAHWYECKHUE KOJIEGAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKECHUE. OcCHOBHEIE
XapaKTepUCTHKU  KOJEeOaHWi: TepHoid, YacToTa,

aMIlIUTyaa

9.2

MaremaTuyeckuii M NPYKUHHBIA  MAasTHUKH.
[IpeBpamieHre  SHepruM NP KOJIEOATEILHOM

JABWXKCHUU

9.3

94

9.5

3aryxaromue kojebanus. BeiHykneHHbIe KoieOaHusl.

Pe3onanc

Mexannueckue BoaHbl. CBoiicTBA MeXaHHYECKHX
BoJiH. [IpomonbHble W momepedyHbie BOJHBL. JuHa
BOJIHBI u CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHdpa3Byk U yIbTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHH
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToTbl W IepuoAa  KojeOaHHH
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH IepHoJa KosieOaHU
MOJBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IepHoJa KosieOaHU
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyebaHui  TIpysa,
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue  yckopeHuss CBOOOJHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJb30BAHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1

10.2

10.3

BJ'IGKTpOMaFHI/ITHOC ITOJIC. SHGKTpOMaFHI/ITHBIe BOJIHBI.

CBoiicTBa 3J1€EKTPOMarHUTHBIX BOJIH
[IIxana 31€KTPOMarHUTHBIX BOJIH

DnekrpomMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.

BosiHOBEIE CBOIiCTBA CBETA

10.4

[TpakTrueckue pabOTHI:
N3ydyeHue CBOWCTB dJIEKTPOMAarHUTHBIX BOJH C

MTOMOIIIbI0 MOOHMIILHOTO TeedoHa

10.5

dusnueckue sBIEHUS B INpUpPOAE: OHOIOrHYECKOe
JNecTBUE  BHOUMOTO,  yIbTPaQHUOJETOBOTO |

PCHTICHOBCKOI'O HSHy‘IeHI/Iﬁ

10.6

TexHuueckue YCTpOMCTBA: HCII0JIb30BaHUE

QJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

queBa;I Mojenb cBeta. McTouHuku cBera

11.2

[TpsmonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

114

11.5

11.6

OTpa)KCHI/Ie CBCTa. IInockoe 3€pKajo. 3aKkoH

OTpaAXXCHUA CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA.

[TonHOE BHYTpEHHEE OTpAKEHUE CBETA
JInnza. Xop nyyen B JIMH3E

Onrtuueckas cucreMa ¢oToanmnapara, MUKPOCKONa U

TCIJICCKOIIa

11.7

11.8

I'maz kak omnruyeckas CHCTEMa. BJII/I3OPYKOCTB u

JAJIbHO30PKOCTH

Pasnosxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.

Cnoxenue CIICKTPAJIbHBIX IBETOB. ILI/ICHepCI/IH CBCTa

11.9

[TpakTiueckue paboThI:

#H##Par###ccienoBanue 3aBUCUMOCTU yria
OTpaXKeHMsI CBETOBOTO JIyya OT yIJia MaJeHusl.
#H##Par###113yueHne XapakTepUCTHK HU300paKeHUS

npeaMeTa B IJIIOCKOM 3€pKajic.




12

##HPar###ccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUSI CBETOBOI'O Jy4a OT yIJla MaJeHus Ha
IpaHMIIE «BO3YX — CTEKJION.

###Par###lonyuenne M300paXKeHUH C TOMOIIBIO
coOuparoniel JIMH3bI.

###Par#H#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIBI COOMparOILEel IUH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

##H##Par#H##OnbIThl 10 BOCIPUSATUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUH Yepe3 LIBETOBbIC (PUITBTPHI

duznyeckue sABICHUS B npupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JIyHBI, TIBETa TEJ, ONTUYCCKUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpPOMCTBA:  OYKH,  IIEPUCKOII,
' doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBLGIE ABJIEHUA
121 OnbiTel Pesepdopna u mnanerapHas Mojenb aToma.
' Mogens aroma bopa
122 Hcnyckanue W HOTJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInHenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3TyyeHHs
124 Crpoenne aromHoro szapa. HykioHHas Mmognens
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHble npeBpaiienud. [lepuoa nmonypacnaga
' aTOMHBIX S7EP
196 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsAJ0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTOMHBIX snuep. CBsA3p Maccsl M
12.7
SHEPTUU
18 Peakuun cunTeza u geneHus saep. McrouHuku
' sHeprum CosHIA U 3BE3]
129 SnepHas osHepretuka. /[lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha KUBbIE OPraHU3MBbI




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YaCTULIbI
10 TOPMO3HOMY ITyTH (10 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢on, KOCMHYECKHE Ty4H,
paZMOaKTUBHOE HU3JyYEHUE MPUPOJHBIX MHHEPAJIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUN HA OpraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKON CYUIHOCTH SBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iIuyaTh SBJICHHUS IO OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JNaHHOe (pU3MYEcKoe SBIIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE WX JUISl pellIeHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI TIPaBIIT 0€30MaCHOTO TPY/la: HaOMoAeHNE (PU3UIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDI;
MNPOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh JKCIEPHUMEHTAIBHYI0O YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYEHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYECHHBIE
pe3yiabTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HECIOXHBIX OSKCIICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/If/'I;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAWTD HCCJICJ0OBaHUEC 10 HHCTPYKIHUHU, MNpeaACTaBIATb
MOJIy4E€HHBIE 3aBUCUMOCTU (DU3MYECKUX BEJIMYMH B BHJIE TaOIUI[ U
rpadUKoOB, YYWUTHIBaTb IMOrPELUIHOCTH, JEJaTh BBIBOJABI 110

pe3yjibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJIENb aToMma,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX TPOILIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
MIPOBOAUTHh PAcu€Thl U OLIEHUBATH PEATMCTHUYHOCTH IOJTYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPe0oOpa3OBaHUS
nH(pOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUSA
. Mexanuyeckoe JABWXKEeHHE. MarepuanibHas Touyka. Cucrema oOTcuYé€Ta.
' OTHOCHUTENBLHOCTD IBUKEHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMXKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: V = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE TBUKEHHUE. 3aBUCUMOCTh KOOPJUHATHI TEa OT
BPEMEHHU B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOTO IBUKEHUSL:
13 xX(#)=x,+vt
I'padmky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
nepeMenieHus, IMyTH, KOOPAUHATHI IPH PABHOMEPHOM MPSMOIUHEHHOM
IBIKECHUU
3aBUCUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B CJlydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBUYKEHHUS:
n
Sl =vy #f+ay= %
dopMynbl IS MPOSKIUU TEPEMENICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHMS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH JISI TPOEKIIMH YCKOPEHHsI, TPOSKIINH
CKOPOCTH, TPOEKIMHU TEepEeMEUICHUs], KOOPAUHATH MPH PaBHOYCKOPEHHOM
MIPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nagenue. opmysbl, OMUCHIBAIONHE CBOOOTHOE TIaJIEHUE Tela 110
1.5 BEPTUKAIN (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emumn). ['padmiku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOCKIUUA YCKOPCHHS,




MPOEKIUM CKOPOCTH M KOOPAMHATBI INpH CBOOOJHOM MaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIUMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
L=
T

HentpocrpeMutenpHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

16 yckopenus. opmyina [uist BBIYMCIEHUS YCKOPEHUS:
2
a. - L
" R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V= 1
T
Macca. IInotHocTs BemecTa. @opmyna i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHHUS TEa U BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
L 12 TpeHune nokos u TpeHne cKonbxeHn. PopMyiia U1 BBIYMCIEHUS MOAYIISL CHIIBI

TPCHUSA CKOJILXKCHUS:




Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

L3 F=k.Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHMUS:
FoG. My -i}}:
R:
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 ®dopmyna A BBIUMCIEHUS] CUJIbI TSHKECTH BOJIM3M moBepxHocTu 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHa.
1.15 p=mi
Nmnynece cuctems! Teinl. M3Menenne nmmynsca. Miynbe cubsl
3aKOH COXpaHEHHs UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
1.16 p=mmU, +in,U, =const
PeaktuBHOE nBMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnueckas MOIHOCTb:
1.17
v=4
r
Kunernueckas u noreHiuanbHas sHeprus. @opmyiia ajis BBIYMCIECHUS
s KMHETUYECKON SHEPTUu:




Teopema o kuHeTnyeckoi s3Heprun. DopmMyna aJisi BEIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Tejia, MOJHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYECKOH IHeprun. PopMmyiia sl 3aKOHA
COXpaHEHHUs MEXaHUYECKON SHEPTrUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHN NPY HATUYUH CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToaBuxubIi 1 HenoaABWXKHBIN O0510ku. KTl mpocThix MexaHN3MOB,
n= A‘E[ME:&HE.H
A‘HTIHHH
JlaBiienue TBEpAOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
101 [JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocraTnyeckoe 1aBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIKOCTH:
D=pg+Poyy,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Vcaosue nnaBanus teia. [lnaBanue CYI0B U BO3QYyXOILIaBaHUEC

1.24

Mexannyeckue KoJyieOaHWs. AMIUIATYAA, IMEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpaiieHue sHepruu mnpu

KoJieOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpomonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CpelHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA, 4YacTOThl W IepHoja
KoJe0aHuil NPYKMHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
6J10Ka.

WccnenoBanne 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOrpYyXKEHHON
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT Macchl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pO/ia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprUoJa
KoJe0aHui MPYKUHHOTO MasgTHHKA OT MAaccChl rpy3a U >KECTKOCTH MPYKHUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoja KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBus paBHOBECHS phlyara

Qusuueckue sA6NeHUs 6 nNpupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOAE




U TEXHUKE, IPUIMBBI U OTJIHUBBI, IBHUXXCHHUC IIJIAHET ComHeuHoM CHCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBIX OPIraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMSAHNC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHWUKH, PaKEThbl, pbIyar, HO,HBH)I(HBIﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIeCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTtBa. CBS3b CKOPOCTHM JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue M KallWUISIPHBIE SIBJICHUS

24 TemnoBoe paciIupeHue U cxKaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGorta u Temnmomepenaya Kak CHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Buapl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxnaxknaenue ten. KomuuecTBO TEmIOTH. Y enbHas
TETIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs DPHEPTrUU B TEIUIOBBIX IMpOIleccax. Y PaBHEHHE TEIJIOBOTO
Oananca:
29
Q+0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrUM B Ipoliecce
510 WCIapeHuss W KOHJeHcauuu. KumeHue KUIKOCTH. YIenbHas TemioTa

napoobpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMXBA. Y,I[GJ'IBHaj[ TEIJIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TertoBeix aurateneii. KIT/ TemoBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThiM LUJIMHIPOM, MOCIE OMYCKaHUs €ro B BOJY KOMHATHOWU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBiieHUs Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropstueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaLII/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH 3iiekTprdyeckoro mois. [IpmHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE JJIEKTPUYECKOrO IMOJS HA

aneKkTpudeckue 3apsiabl. [IpOBOJHUKN U AUAIEKTPUKHI




[TocTosHHBIN AIEeKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/q
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
18 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwmenaHHble COSMHEHUS TPOBOJHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenma:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHutHOe TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MAarHuTHON MHAYKIINHU
313 MarauTHoe T1I0Jie IOCTOSSHHOTO MarHuta. B3auMoaeMCTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papages. SABneHue 351eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3MepeHne  3JIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbBI TOKd, BO3HHUKAIOOICTO B IIPOBOJHHKE

(pGSI/ICTOpBI, JIaMHO‘-II(a), OT HAIIPSPKCHUA Ha KOHIAX NPOBOJHUKA; 3aBUCUMOCTHU




COIMIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INTOMIAAN €T0 IMOIICPEIYHOro CCUYCHU U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJId SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAUHCHHWHN IPOBOAHHUKOB; IIpaBUJIa JIA CHJIbI 3JICKTPUYCCKOTIO TOKa IIpU

napajyieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUss 8 npupode: DIIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO IOJISL 17151 )KU3HU Ha 3eMIle, MOJISIPHOE CUSIHUE
Texnuuecxkue ycmpoiicmeéa: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CYETUMK  DJIEKTPUYECKOW DHEPTrUU, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
re€HEPATOp MOCTOSHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHEI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA

3.23 Hucnepcus cBera

394 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mun3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mprudopbI
Ilpakmuueckue pabomol
###Par#t#l13mepeHrne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHusI coOuparoIe JUH3HI (10 CBONCTBY PaBEHCTBA pa3MEPOB MpeaMeTa
1 U300pakeHwsl, KOT/1a MpeIMeT PacIoIOKeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEIOMJIEHUS CTEKIIA.
###Par#t#lccnenoBanue cBOMCTBA U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUs! (POKYCHOTO PAaCCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yTJja IPeJIOMJIEHUsI CBETOBOIO Jiydya OT YIJIa MaJeHHs Ha
TPaHHIIE «BO3IYX — CTEKIIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,

' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpPHUCKOM, ¢(OoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mopaens

' aToMa

4.3 CocrtaB aToMHOTO0 siipa. M30Tomnbl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SAnepuble peakiyu. 3aKOHbI COXPAaHEHUSI 3aPsI0BOIO U MaCCOBOTO YMCEN
Quzuueckue s6neHus 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHUCTBUE PAAMOAKTUBHBIX M3TyYEHUN HA OPraHU3M UYeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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