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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJIEHAa Ha OCHOBE IIOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmsl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIMXCSl U OPraHU3alMI0 HU3YYEHUS
¢u3MKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke yUWTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpPEeIMETHBIM pe3ysibTaTaM OO0YUYEeHHMs], a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[TIporpamMmma mo ¢Qusuke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueil MpOorpaMMBbI 10 Y4€OHOMY TIPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJIAaJ B €CTECTBCHHOHAyYHYI0 KapTUHY MHpA,
IpeloCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOM TPAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNIbCTBA JUIsl TOTYYEHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Dexnepanuu, pean3yrOIMIMUX
OCHOBHBIE  0011€00pa3oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocseienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH IS Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOM ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHENIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJIHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTYIKEHUSX (DU3HKH, aHAIIA3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O mnpupone. SIBimeHus npuponbl. PU3NYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpenHocts n3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBI METOJl TMO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpU MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

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

Paszneu 2. IlepBoHayaibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHMS.



2. Habmonenne nuddysum.
3. HabGmionenue  sBmeHUi,  OOBSACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM PsAOB (C  HCIOJb30BAaHUEM

dboTorpadmuii).
2. OmnbITHI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHHUS Fa30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTBytomas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHne MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M Tak Jiajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBieHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpUuMHBI CylIECTBOBaHHUS
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO T1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuiM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya 1%} COBEpILIEHUE paboThI. Bunsl TEIUIONEpEAAUH:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenne. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTo
JIaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHusl.

[Tpununer pabotel TeroBbeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWLISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Tel.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tennonepenayn.

OxJaxJieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJL.

HccnenoBanue siBeHUs] TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanuss Tena. [Ba poja 3iIeKTpUYEeCKuX 3apsaaoB. BzaumopaelicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

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

[locTossHHBIE ~ MarHuThl.  B3aMMOAECUCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe T1OJe  BJIEKTpUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHnTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHAYKIUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHUKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHne U peryJiupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrOo
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHuTOB IMPU  HUX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TIOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

Yckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHelHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3akoH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CW TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS YPHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHast SJHEprUs CxKATOM NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue nBU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBHH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU TP ABHKEHUU Tela MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JaJIbHEUINEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kor(dGUIeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paOOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKuil U NpyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBa MeEXaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHMM TET MO AEUCTBUEM CHJIBI TSKECTU U CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue dYacTOThl W Mepuoja KoJeOaHMH MaTeMaTHUYeCKOTo
MasTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLME  3aBHUCHUMOCTh  TNepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.

I L e

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHENHOE pacIpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTHU YyTIJia IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (POKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI cCOOMparomen
JINH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroleHne cBera atoMoM. KBaHThI. JInHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sznpa. HM3oromsl. PaanoaxtrBHBIE
npespateHus. [lepron nmomypacnana aTOMHBIX 1€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOIO M MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3b MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U TOTJIOLICHUS.

2. CHoekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBaHue TPEKOB: U3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JIs CUCTEMAaTHU3alluu
U 0000IIEHWS  TPEIMETHOTO  COJEPKAaHWsI M OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yvaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHHE YMEHUAMH OOBSICHATH (PU3HUECKHE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO pasjeliia peaau3yercs
3a Ccuér TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
¢uznyecKue BICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJIE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEr0o 0Opa30BaHUs HAMPABICHO

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

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOIO HMHCTPYMEHTA
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromnoJIy4us:

- OCO3HAaHHWE IIEHHOCTH O€30MacHOro 00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TpaBUi 0O€30IacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOpMHUPOBAHHOCTh HaBbIKa pedieKcuu, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe W (DU3NISCKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHHE (HU3NYECKUX 3HAHUM JJIS pelieHus 3a1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYMKOB U OILIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN I OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJjeM W MyTel ux

pelieHus;

e 8) ajanTanuM K M3MEHSIOIMMCH YCJIOBHAM COLNHMAJIBbHOM M NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAHUM U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTU, OTKPBITOCTb OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIIGHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEATEIIbHOCTD;

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

e - OCO3HaHME AEPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
busuKy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue JeficTBUA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(s1BHIEHUI);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOIOICHUSIX, OTHOCAIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYCHUU (PUINIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO peIICHUS Y4eOHOW (u3ndYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP Hamboee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENBCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SBJICHUS,

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

CaMOCTOSITENILHO (POPMYJIHPOBaTh 0O0OILIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (U3HMUECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY IPEICTABICHUS
uHQoOpMalMl W WUIIOCTPUPOBATH pellaeMble 3aJaul  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpadruKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

B XO€ OOCYXIEHHUs Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a00OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMOH TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXMBaTh Pa3IUIHUe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YIIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUIyalbHOW paOOTBI TpPU PEHICHUH KOHKPETHOW (U3UUECKOn
po0IeMBl;

NPUHUMATH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpPEeNeNATh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsl KAUECTBEHHOTO pPe3ysbTaTa Io
CBOEMY HAMPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIleHUuM
rpyIIon);

CaMOCTOATENIbHO COCTABJISTH AITOPUTM pellieHUs (GU3HUECKON 3aa4ul WIN
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUN;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUecKOro HMCCIEOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBUIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHI1y 00yueHus B 7 KJacce NpeAMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBaeHus (auddysus, TEIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMU TENaMU, XUIKOCTIMU U
razamud, atMochepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM UHcle (HU3NYECKUE SIBICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM U HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (U3HUECKUX SIBJICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
¢buznyeckre BEJIUUYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHus, AaBlicHHWe (TBEPAOro Tena, MKUJIKOCTH, Taza),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbL, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBHS MEXaHHU3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAaHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIHOJIb3yeMbIX  BEIMYUH, UX
0003HaueHUs W EAUHUIIBI (U3HUYECKUX BEIUYWH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOXKEHHs CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (pU3NUECKON BEJINYNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEIATH IPOBEPIEMOE
NpeanojoxkeHue  (Tumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
IOJlyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHNs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHNUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IOKa3aHUS NPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU JIBJKEHMS Tela, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOILI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIA, JICHCTBYyIOIIas  Ha
NOrpyKEHHOE B KHUJAKOCTh TeJO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTIOIaTh MpaBUiIa TEXHUKH OE30MMaCHOCTH MPHU paboTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPUHIUILI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBbIE (PU3UUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3HUYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOJIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYLIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJEIAThH
uHGOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
JTUTEPATYpy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTEpHET, BageTs mpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
yyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaXx MpPOEKTOB
WM y4eOHBIX MCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
OO513aHHOCTH B TpYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce npeamMeTHbIe pe3ysIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIb30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJ, arpEeTaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, WCIIAPEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpPOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICUCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHCAHMI0O UX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUYECKUX  SIBIICHUM B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUH

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEILECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSOKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
NEKTPUYECKOTrO  TOKAa), TNpPH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKU CMBICT HCIOJIb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMi NMPAaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
IIaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJIB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
YCJIOBUS 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPU [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IMPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, €IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3MYECKUX SBJICHUM WU
bu3nyecKux CBOWCTB TeN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI )KUIAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel U B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEpPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  HM3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE HU3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MacCHOCTH TIPH paboTe C 1ab0paTopHbIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeIbHbBIM U MapalljieIbHbIM COCUHEHUEM DJIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHEGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHnsi 6€30macHOCTH MPpU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3II0POBbS U COOIIOJICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHpOpManmu (U3HUUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHaTEpHET, BiiagieTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COoIepKaHWsl, B TOM 4YHCIE TMYOIMYHO TIPEACTABIATH PE3yIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCITLHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHUN (U3HMUCCKUX
MPOIECCOB pacHpeeNaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ynmpyrasi, mjgacTaueckas), TPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhHOE NBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEHHOE pacIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHue OeJoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYeHHsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBBI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yUEHHBIEC CBOMCTBA TeI M (PU3MUECKHEC SIBJICHUS, MCTIONB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJA TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tejla, HMIYJbC TeJla, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DSHEprus, TOoJHAs MEXaHWuecKash JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEITUYHHAMH,
CTPOUTH TpapHKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS H
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME MM MU30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (U3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHME WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUSI  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
cCpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTEILHOTO IPUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEIOMJICHHs OT yIiia



NaJieHus): IUIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJIHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia coOuparolmell JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ad0paTOPHBIM
000Opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHMJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUU U  HeoOXoauMmble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU pPEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMparoLIei JINH3E;
OPUBOJUTH  MpUMeEpbl  (HaXOAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecriedeHus: Oe30MacHOCTH MPU OOpaIleHUH C MPUOOpamMu H
TEXHMYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMau (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIMPYS MMOMCKOBBIN 3a1poc, HaXOAUTh



NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MONYJSPHYIO
JUTEpaTypy  (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu IHTEpHET, BiaseTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
MHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOESKTHON WM UCCIEI0BATENbCKON
NEATEIbHOCTH, TpPH 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY:KAOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmorexa HOK
) v & https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrtpoeHue BemiecTBa 1 bubmorexa HOK
' P - https://m.edsoo.ru/7f416194
29 JIBroKeHre U B3aUMOJICHCTBUE YaCTHII ) I bubnmoreka [JOK
' BEIIEeCTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHDIE COCTOAMITE BEMecTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CRAHIHACCKOC ABICHHC https:/m.eds0o.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Coua. Baget o 14 2 https://m.edso0.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
) TelaMHu, )KUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOCHEpHOE JaBeHHe https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAITCCRAL JHEpTIA https:/m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3pgean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 7| 7
(CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnuotexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 5| 2 2 7
OCTOSIHHBIN JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
b K
2.3 MarsutHsle ABIICHUS 6 1 1.5 nomorexa O
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
DJICKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE TOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIun3bl 1 onTHYecKUe TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1ada6
Uroro no pazgeny 15
Pa3zgea 5. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuoreka [JOK
32 Crpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 s 7 1
JIEpPHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpUTE1bHO-00001IAK0IM I MOAYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenne
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onucanue GU3nIeCKuX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA IMapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OOJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE bubmorexa LOK
P p https://m.edsoo.ru/ff09fe0a
BeIllecTBa
8 JBH>KeHUEe 4acTUIl BEIIESCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3b Mexay cBOKWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHnuecKOe OBIKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6mmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubnnorexa LIOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUU.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJla 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo teMme "I1IOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuta KaK XapaKTepUCTUKa
19 B3auMoaercTBug Ten. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «/3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenue Tarorenns. Cuiia TSOKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 maccoii Tena. Bec Tena. Pemenue bubmorexa [JOK
) ' https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuna tsokectn"
Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
23
Du3nyYeCcKUe XapaKTePUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 H3mepenue cun. JluHamomMer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
CrnoxxeHue ABYyX CUJI, HalpaBICHHEIX
26 110 OJTHOM 1T ;1?\14);171 ’ brbmorexa HOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIMAs CHIT
7 Pemrenue 3agad mo reMme
"PaBHOelcTBYIOIIAS CHIT"
)8 TpeHue ckobXeHUS U TPEHHUE MTOKOSI. bubnuoreka [IOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEN CUJIIbI
Pemenue 3ama4d mo temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnunoreka [JOK
cuny, «Cunbly, «PaBHoaecTByOIIas https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas paboTa mo TeMam:
«MexaHu4yecKkoe JBHXKEeHHUEe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padpuyeckoe n300paKkeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYECHHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBJIEHH Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua maBimeHHS TBEPABIMU
35 Tenl;lxj[ln, )KEJIKOCTSIMI/I Hu 1r322113aMI/I. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHITBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Pnnpapmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
AKHUJKOCTHBIN HacocC
Atmocdepa 3emmn. [Tpuyannb
CYLIECTBOBAHHUS BO3 HOU
41 }(i)m 3 3'5 yI/EJII/IMOCTI) bubnmorexa LIOK
. 3aB
ODOJIOHIH SEMITH https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIECHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHoe 1aBieHue hitps-/m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 $ep . bubmuorexa [JOK
M
JIABIICHHA OT BLICOTBE Hall ypOBH https://m.edsoo.ru/ff0a2fc4
MODpst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JaBJICHHUE Ha Pa3INYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATmocdepHoe naBieHue"”
€HCTBUE KUJKOCTH U Ta3a Ha
47 A g bubnmoreka [JOK
TOTPYICHIOE B HHX TEHO- https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOILIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
Tesa B BOJIe OT 00bEMa MOTpyKEHHOM
B KUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopras pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTts. EquHuIbE MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
MOIBEME IO JIeCTHHUIE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiuare

57

KonTponbHas pabota mo Teme
«JlaBJeHHE TBEPBIX TEJN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
nmpoBepoyHas pabora

58

PesepBHrIit ypok. Pabora ¢ Tekctamu
1o Teme «/laBineHnue TBEPABIX TeEl,

bubmuorexa [JOK
https://m.edsoo.ru/ffO0a4ffe



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

KUJKOCTEH U Ta30By / Beepoccuiickas
poBepouHas paboTa

59

Pbruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHil paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3agay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumuent nonesnoro aeicTpus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
MomHocTh, KITI"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adc48

63

Mexanunyeckas SHEpIHsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU NIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



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

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubmuoreka [JOK
1 KMHETUYECKON TEOPUHU U X ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHJIKOTO U ra3000pa3HOro COCTOSTHUIM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHUE U CKATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHIL
9 Buytpennss sneprusi. Crioco06st | bubnnoreka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BELLECTB ¥ MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK

13 p 0
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sIBICHUS bubmuoreka [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuuecTBa TEMIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
U BBIJEISIEMOTO UM MPH OXJIAKIECHUN

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnunoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPHUCTAIIINYECKUX I;en YnenpHas bubmmorera [IOK

p ’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yIEeIbHOM TEIIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITUS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenbpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

25

KII/ TermmoBoro nBurarensi.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
H3MeHeHue arperaTHbIX COCTOSIHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMH BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsAI0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeincTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
3 HarnpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
HocuTenu snekrpuyeckux 3apsios.
33 DOnemeHTapHbli 3apsj. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs BJIEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiectBoBanus. lcTouHuku bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI HAa TPOBOTHUKHU 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmoreka [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopatopHas pabora
bubmuoreka [JOK
41 "H3MmepeHue u peryaupoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HarpsKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnunoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOMAaN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lemnu
JlaGopatopHnas pabora
"HccnengoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEJIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "IIpoBepka

43 MIpaBUJIA CIIOKEHUS HAINIPSDHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEAOBATEILHOM COEAUHEHUN ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padota "I[IpoBepka

49 MpaBUJIa JJI CHJIbI TOKA ITPU | bubnnoreka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3axoHa OMa U1t pa3IuuyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO bubnunoreka HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpeneneHue
bubmuoreka [JOK
52 paboTHI M MOIIIHOCTH JICKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3JICKTPHYECKON SHEPTUU B OBIT bubmorera [JOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 IlocTostHHEIC MArHUTEI, UX
B3aHMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnunoreka [JOK
IIOJIEH ITOCTOSSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoO€ 1ojie. MaraHuTHoe moJje
56 3eMIIH U ero 3HaueHue I >KU3HU Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
bu6mmoreka [IOK
57 3apsKEHHBIE Tella U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMojercTBus. IlocTOSHHBIN
AIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"JIEKTPUUCCKHEC 3aPIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3aumoencTBus. [locTostHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTostHHBII
anekTpuueckuii Tox" / Beepocceuiickas
npoBepouHas paboTa

OnbiT OpcTeaa. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MATHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpyupoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEKTPOCTaHIIMK Ha
BO300HOBJIISIEMBIX HCTOYHHUKAX
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KonTponbhas pabora no teme

66 "DIEeKTPHUUECKUE U MAaTHUTHBIE 1 Bubmaorexa ITOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
no teme "TemnoBele sBaeHus"” https://m.edsoo.ru/ff0acc5e
63 PesepBHblii ypok. Pabora ¢ TekcTamu |
o teme "MargutHele BiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 63 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)l;l[()l:ll:())]:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuueckoe JBUKEHHE. |
MarepuanbpHas TOUYKa

) Cucrema orcuera. OTHOCUTEIHLHOCTh | bubnunoreka LIOK
MEXaHNYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHUS Teja Mpu 1 1 bubmmorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUMU 110 https://m.edsoo.ru/ffO0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboanoe nagenue tei. OnbITh |
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bubnuorexa [IOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBe1it 3akoH HeroTona. Bektop bubmmoreka [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mmoteka [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3ak0oHOB HrroToHa https://m.edsoo.ru/ff0aeb6e
bubnmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsofru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnmnorexa [JOK
JKECTKOCTH HPYKUHBI https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cua Tperms https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUIeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [TOK
S— https://m.edsoo.ru/ff0afb8e
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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naacHus

Ypok-koupepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuina
bu6nmmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [TepBast kocMuyeckasi CKOPOCTb. bubnunoreka LIOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmorexa HOK
.. — P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHMUSI.
MowmenT cuibl. LienTp TsoxecTu
PaBHOBeCHE MaTEepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OCBhIO BPAILICHHUS.
MowmenT cuinsl. LienTp Tsoxectu
)3 Pemenue 3agau mo teme "MOMEHT bubnunoreka LIOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToarotroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHU4ecKOe IBIKEHUE bubnnorexa [IOK
. ., ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
" bubnuotexa [JOK
30 MexaHU4UeCcKO€e OBMKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BszaumopelicTBue Ten
31 Nmnynbe Tena. UMmnynbsce cuiibl. 3aKoH bubnuoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau o reme "3akoH

bu6nmmoreka [IOK

32 COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepenius "PeakTuBHOE
JIBU)KEHUE B MPUPOJIE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh buGnuorexa [IOK
https://m.edsoo.ru/ffO0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON MOBEPXHOCTU»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 Jlaboparopnast padota «3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPYyKUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHMI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIEpUO0/Ia KoJIeOaHMit
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAaccChbl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4YecKux BoJH. [IponoiabHbIe n
MONIEPEYHbIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHbepenius "YIbpTpa3sByK U
WH(]pa3BYK B MPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOU paboTe MO

bubnunoreka LIOK
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TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o Teme

55 "3akoHbl coXxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTpOMarHuTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepennus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnosb30BaHUE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne
. bubnuoreka [{OK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemrenue 3apau Ha onpeneneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoOMarHuTHas IpUpo/ia CBeTa.
. bubnuoreka [JOK
61 CxopocTtsb cBeta. BonHoBbIe cBOCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
but6mmoreka [IOK
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBETa. 3epKaja.
bubnunorexa LIOK
63 Pemenue 3a1a4y Ha mprUMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue cera. 3aKoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO E::fs?;;?:;(:)ggif Ob3cse
OTpPaXXEHUS B ONTUYECKUX CBETOBOAAX
JlabopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koHpepenuus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JInn3bl. OnTrueckas cuiia JMH3bI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
N bubnuoreka [{OK
69 ITocTpoeHne n3o0pakeHHi B TMH3aX hitps:/m.cdsoo.ru/ff0bddda
JlaGopatopHnas pabota "Onpeznenenue
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM bubmmorexa [TOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue brbmorexa OK
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3peHne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
74 OneiTel Herorona. Crnoxkenne bubmuorexa [{OK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CHICKTP U

75 BOCIPUSATHIO I[BETA MPEIMETOB IIPU UX bubmmorexa [IOK
P 1 peit P https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 OroneHue cBera
79 aromoM. KBauTbl. JIuneituarebie bubmmorexa [IOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 Ypok-npaktukyMm "Habnrogenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
o a https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemrenue 3amay mmo reme: but6mmoreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 [lepuoa nonypacnana
Vpok-koH(pepernus "PagnoakTUBHBIC
p Gep but6mmoreka [IOK
86 W3JIYy4eHUS B IPUPOJIE, METULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126
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SAnepHble peakuu. 3aKOHbBI

87 COXpaHEHUS 3apsiIOBOIO0 U MacCOBOT'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAacChl ¥ DHEPIUU https://m.edsoo.ru/ffO0c1d7a
29 Pemenue 3agaud no reme "AnepHeie
peakun"
Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
90 .
Uctounuku sHepruu ColiHIla U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenmus " nepras
91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEHUN HA KUBBIC
OpraHu3mbl"
[ToaroroBka Kk KOHTPOILHOM paboTe MO
9 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaurtoseie ssinenus"
KonTponbnas pabota mo Teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanroBrie sBienus"
IToBTOpenue, o6o0mIEHNE.
94 JIaGopaTtopHbIe PabOTEI IO KypC bubmorexa LHOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a
BsanmoneilicTBue Ten
IToBTOpenue, 06001IeHNE. Pemenue
P ’ Bubmmoreka ITOK
95 pacyeTHBIX U KaYE€CTBEHHBIX 3a/a4 M0
" " https://m.edsoo.ru/ff0c2572
teme "TeroBsie mpoLECCH
96 [ToBTOpenue, o6o0menue. Pemenune but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U Ka4YeCTBEHHBIX 3a/a4 M0
teme "KIIJ] TennoBeIX apurareinci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

97 aCUEeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 Bubmaorexa ITOK
pactel A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpeHue, 0600IIEHNE.
98 JlabopaTopHbie PabOTHI IO KypC 1 1 Bubmiorexa OK
patop p ypey https://m.edsoo.ru/ff0c2c52
"CseToBbI€e gBieHus"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MCXaHHUKE
[ToBTrOopenue, 0600menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTrOopenue, o6o0menue. Pabora ¢

102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"

OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

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

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B YUEOHYIO, BBLAEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUBNUECKUX SABICHUN

1.4

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb (U3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa © 3allUCBhIBAaTh €r0 MaTeMaTH4YeCcKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHbIE CBS3M, CTPOUTH
oObsicHeHue u3 1 — 2 Joruueckux mIaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBatONINE (PU3MUECKHE BETUYMHbBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSeHHON (PU3UYECKON BETNUMHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢U3NYEeCKUX METOJOB, B ONHCAHWUU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yiabTaT, HaXOAUTb OIIMOKU B

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

1.9

1.10

1.11

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITHPOBATH BHIBOBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE NPEIJIOKEHHBIX TaOINIl U TpapUKOB, A€TIaTh BHIBOJIbBI

110 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

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

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH mpu pabore ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaThb IPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBaX  (U3WYECKUX  SIBICHUH U

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




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH C
npruOOpaMu U TEXHUIECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM M MYyTEM CpPAaBHEHMS Pa3JIMYHBIX HCTOYHHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh Ipu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BlIaneTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HAaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JielaTh KpaTKue COOOLIECHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3Y4YEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBUH C ITOCTABJICHHBIMHA 3a/ladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMChIBaTh €r0 MaTEeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbI | — 2 M3Yy4EeHHBIX CBOWCTBA

¢bu3nyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a7auu B 2 — 3 AEMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIMCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpAaTh 3aKOHBl U (OPMYIIBL,
HeoOXoauMbIe Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIACIATD
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IIPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TrpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHA

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

71ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMINbBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHUYHBIM PpUCYHKaM, COCTABIISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3iandad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOIb30BaHUs (U3NUYECKUX 3HAHUH B TTOBCEIHEBHOM
KU3HM 171 oOecrieueHHs O€30MacHOCTH TMpU  OOpalleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOUIMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WA MOYKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/Iﬁ HAay4YHO-




1.19

MOMYJISIPHYIO JIUTEPATypy (DU3MUECKOro COAEpkKaHMs, CIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIbKHX HCTOYHHKOB (PU3MUECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3YIbTaThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TIPYIIBL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUZUUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003HaYeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3BIBAIOIIME JIAHHYIO (U3MUECKYI0 BEIMYMHY C JIPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3y4YEHHBIX  3aBUCUMOCTEH

(GU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh [IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB C IMOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX ﬂBHeHHfI, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
¢dbusznyecKkue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAacCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA Q)HSI/I‘ICCKOI;'I BCINYHMHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MHpU HOMOIIU
(bu3MYeCKUX METOJOB, MCIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBLACIAThH
IIPOBEPSEMOE TPEAIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJNTH OIBITHl M0 HAONIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3HYECKUX CBOWCTB TEN: CaMOCTOSTENHHO COOMpPATh YCTAaHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MpPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOd BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUM: IJIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yJIbTaThI

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




rpaduKoB, IeNaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJleays NPEIIOKEHHOW WHCTPYKIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIy4CHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TEXHUKH 0e30macHOCTH Ipu pa60Te C

71abopaTOpHBIM 000pyIOBaHUEM

pa3nu4yaTth OCHOBHBIC NMPH3HAKK W3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa UX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLECCOB IPH PELICHUH Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TpHUMEpHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU Juid  o0ecredeHHs O€30MacHOCTH Tpu  OOpallleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsT TOWCKOBBIM  3aIpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHM YUEOHBIX 3aJaHMA  HAy4YHO-
MOMYJISIPHYIO JIUTEPATYpy (DPU3MUECKOro COAEp)KaHUs, CIIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazere  npuémamu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusi WHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHM MOHATUHHBINA anmnapar U3y4aeMoro paszaeia
(GU3MKKN W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToM

O0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX
IIPOLIECCOB PaCHpPEeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ B JESATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

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

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

1.1

Ousuka — Hayka O Tmpupone. SIBIEHHUS TNPUPOIBL.
Odusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenne  usmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA ITIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTEC3, 00BsICHEHHE

HAOJIFOJAEMOT'0 SIBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenue pa3sMepoB MalbIX Tel.

N3mepenune TemmepaTypbl IPU MOMOIIU KUIKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMIIEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHWU BEIIECTBA

2.1

22

2.3

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
OneIThl,  OKa3bIBAIOIIME  JMCKPETHOE  CTPOEHHE
BEIIIECTBA

JBuwxenne uyactun BemectBa. CBA3b  CKOpPOCTH
JIBUKEHMSI 4YacTHIl C TemIeparypoid. bpoyHoBckoe
nBUKeHue, Tuddysus

B3aumopeiicTBue yacTHI] BelleCTBA: TPUTSKEHUE U

OTTAJIKMBaAHHUC
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ArperaTHble COCTOSHMsI BELIECTBA: CTPOCHHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.
B3aumocBs3p MEXIy CBOWCTBaMH BEILECTB B Pa3HBIX
arperaTHeIX COCTOSHMSAX M HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHnoctu arperaTHbIX COCTOSIHUM BOJBI

2.6

[IpakTryeckre pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjoB  (C
HCIIOIb30BaHueM (oTorpaduii).

OnBITHI 10 HAOJIOICHUIO TEIUIOBOTO PACIIUPCHHS Ta30B.
OnbIThI o OoOHapyKEHHUIO JeHCTBUS CHIIT

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanudeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JBUKEHUU. Pacd€r myTH 1 BpeMEHU BUKEHUS
SBnenne mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHOCTH BemiecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIIE 00BbEMA BEllECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3Mmepenue cuiibl C
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TaroreHus u cuia TsokecTu. Cuia TSXKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 Clo)keHWe CWi, HANpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOnelicTBYIOIIIAsA CHUIT
[IpakTuyeckue pabOTHI:
3.10 OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUXKEHUS

(I_HapI/IKa B KHUOKOCTH, MOACIN QJICKTPHUYICCKOTO




3.11

3.12

aBToMoOMIII W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHsS Opycka WIM [IapukKa 1o
HaKJIOHHOW  TuiockocTh.  OmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (aedopManuu) mpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKEHHSI OT Beca Tejla 1

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pa3IMYHBIMKM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOLE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenne TtBEpaoro tema. CrocoObl yYMEHBLICHUS U

+ YBEJIMUYCHUS TABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEMIEPATYpPhI
43 [Tepenava maBieHHs TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH [lackans. [TaeBMaTHYeCKHE MAIIUHBI
3aBUCUMOCTh  JIaBJICHUS JKUJIKOCTH OT  TJIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIiaromumecs cocybl.
IManpaBnrueckre MEXaHU3MBI
ATtMmocdepa 3emin u atMocepHoe aasieHue. [lpuunnel
45 CYILIECTBOBaHMs BO3AYIIHONW 000mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJ YPOBHEM MOpsI
16 N3mepenue armocdepHoro mpaeneHus. [lpuGopsr s
' M3MepeHust aTMOC(HepHOro JaBICHUS
JlelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [lnnaBanue ten. Bo3ayxoruiaBanue
49 [IpakTudeckue pabOTHI:

UccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOTrpYXKEHHOWM B IKHAKOCTh YacTH TeJa.
OmnpeneneHne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0, MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JACHCTBYIOLIEH
Ha TeIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMA
MOIPYKEHHOM B JKHUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WK

KOHCTPYUPOBaHHE  JIOAKM U OIpejereHue e

Ipy30M0IbEMHOCTH

dusznueckue  SABJICHUS B NIPUPOJAC:  BIUSHHC
4.10 aTMoc(hepHOro JaBJICHHS HA KUBOW OpraHU3M, TIAaBaHUE

pBIO

TexHuueckue yCTPOHCTBA: COOOLIAIOIIUECS COCYIIBI,
i1l YCTPOMCTBO  BOJIONIPOBOJA, THUIPABIMYCCKUN TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuino paBHOBecHs! pplyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JNEeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [loTenunanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHas mexaHudeckas SHEprus. 3aKOH H3MEHEHUs U
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
[IpakTuueckue pabOTHI:
5.9 Omnpenenenue pabOTHI CUIIBI TPEHUS IPU PaBHOMEPHOM

ABMJXCHUU TEJjla IIO0 FOpHSOHTaHBHOﬁ IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3smepenne KIIJI HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOH OHCPIrun

dusndyeckue sABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJioBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBHKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kox Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
TEOPUM CTPOEHHUs BemlectBa. Macca U pa3mepsl
6.1
MoJnieKysn.  OmNBITBI,  TOATBEPKIAIOIMIME  OCHOBHEBIC
MTOJIOKEHHS MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO W Tra3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
6
TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemnoBoe pacmmMpeHue u cxaThue
Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
6.6
TETJIOBOTO JIBM)KEHHSI YaCTHUI]
Buytpennss sueprust. Crioco0bl H3MEHEHHsI BHYTpEHHEH
6.7
SHEpruu: Terionepeaya U copepiieHue padoTbl
Bunpl Temonepenadun: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
6.8
U3Iy4YeHue
6.9 KonmmuectBo  temmoTel.  YaenpHas — TEINIOEMKOCTH




BCIICCTBA

TemiooOMeH M TEIIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u oTBepIeBaHNE KPUCTATUIMUYCCKUX BEIICCTB.
. VY ienpHas TEoTa NiaBIeHUs
[TapooGpa3zoBanue u  KoHAeHcamus.  Mcmapenue.
612 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHHUS.
' 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TorMBa. Y IeJabHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTATENs. TeIIoBbIC JABUTATENM M 3aluTa
OKpY>Karollen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporieccax
[IpakTudeckue pabOTHI:
OnbIThI no OoOHapyKEHHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAJIOB TMOBAPEHHOMN
COJIM WJIU caxapa.
OnBbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHMS

BO3/IyXa OT €ro 00bhEMa U HATPEBAHUS WM OXJIAKICHUSI.
IIpoBepka rumoTe3bl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmonenne w3MeHeHUs BHYTPEHHEW JHEpPIHH Teja B
pe3ynbTaTte Terionepeaadn 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUs TETNIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOTHOW U TOPsiYEN BOJBI.




6.18

OHpGI[eJIeHI/Ie KOJIN4YCCTBAa  TCILJIOTHI, MOJIY4YCHHOT'O
BOJIOM NpHU TEIJIOOOMEHE C HarpeTbiM METaNIM4eCKUM
LWIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OHpe,Z[CJ'ICHI/IC y,I[CJ'IBHOfI TCIIJIOTHI IIJIaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHHE ¥ KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uainydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
WCIIOJIb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apsIJIOB M PACCTOSHUS MEKIY TEJIaMH)
Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

7.3 nosid. [IpyHIMI cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' 3JEKTPUUYECKOTO TOKA. ICTOUHNKYN IOCTOSHHOIO TOKA
7.7 HevictBus JIEKTPUIECKOTO TOKa (TerioBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HanpsHKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE
7.9

COIIPOTUBJICHHE BELIECTBA
7.10 3akoH OMa a1 yyacTKa Henu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
7.11

MIPOBOIHUKOB

PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN 3ICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnable MarHuThel. B3amMmonelcTBUE NHOCTOSHHEBIX
7.14

MAarHuToB

MarautHoe T1ojie. MaruuTtHoe 1ojie 3eMId MU €ro
7.15

3HAUYCHHE JUIS JKMU3HU Ha 3eMiie

OmneiT Opcrena. MaruutHoe mosie 3J1eKTPUYECKOTo TOKa.
7.16

[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb TOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

OTIBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIeKTPOTeHEPATOP. Crioco0mr MOJTYICHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIMM  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJACHHUIO DIEKTPU3AIUHN TeT UHIYKIHEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO IO  Ha




MIPOBOAHHUKHU U OUIJICKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenue u perysimpoBaHue CUiIbl TOKA.

H3MepeHne u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OHLITBI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
IEKTPUUECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA  TIpU
II0CJIEJOBATEIBHOM ~ COCJUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiaa A CUJIBI TOKA MPH MapaiieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOrO0 TOKAa, HAYILEro 4epe3  Pe3UcTop.
OnpeneneHue  MOLIHOCTH — JJIEKTPUYECKOrO  TOKa,
BBIJIEISIEMON Ha pe3ucTope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUYKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJISL IOCTOSIHHBIX MarHUTOB MPU
uxX oObeaMHeHMM M pasgeneHuu. MccnenoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
BSaHMOHCﬁCTBHH KaTymlKyu ¢ TOKOM WU MarHuTta OT CHJIBI
TOKAa W HallpaBJIEHHs TOKa B KaTryllke. l3yueHue

JIeNCTBUS MarHMTHOTO IOJS Ha INpOBOAHUK C TOKOM.

Konctpynposanue 54 U3y4YeHue paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJABUTATEIILHON YCTaHOBKH. OnbIThI o

HCCIICOOBAHHUIO SABJICHUSA SHCKTpOMaFHHTHOf/'I HHAYKIUU:

HUCCICIOBAaHUC W3MCHCHHH 3HAYCHHUS U HaITpaBJICHHUA




WHAYKIIMOHHOI'O TOKa

7.21

7.22

®usnyueckue SBJICHUS B MPUPOJE: IIICKTPUUECKUE
SBIICHUS B  arMmocdepe, DOJICKTPHUECTBO  JKUBBIX
OpraHU3MOB, MarHUTHOE ToJe 3eMiiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK HIIEKTPUUECKON SHEPruu,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon anemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszena
MEXAHUYECKUE SABJIEHUA
81 Mexanuyeckoe JABWXKEHHE. MarepuainbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKEHHS

8.3 PaBHOMepHOE NpSAMOIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimosinHeiHoe nBrkeHue. CpemHsis

8.4 W MTHOBEHHasi CKOpPOCTb Te€ja MpU HEPaBHOMEPHOM
JBI>KEHUH

8
9.5 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEHOE
' JBUYKEHUE

8.6 CBobOonHoe nagenue. OneITh [ anmnes
PaBHOMepHOE nBMXKEHHME MO OKpyXHOCTU. llepuon u

8.7 yactoTa oOparmieHus. JIuHelHass W yrioBas CKOPOCTH.
LenTpocTpeMHUTENbHOE YCKOPEHHE

8.8 [Tepssiit 3ak0oH HproTOHA

8.9 Bropoii 3akon HetoToHa




8.10

Tperuii 3akon HeroToHa

8.11 [TpuHIUIT CYynepno3uIuy CUJl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHusl: CHJla TPEHUs CKOJIbKEHMsI, CUJIa TPEHUS
' IIOKOSI, IpYT'U€ BUbI TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHMS.
' YckopeHue cBOOOIHOTO MaIeHUs
815 JBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOCMMUEcKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
%16 PaBHOBecue MarepuaabHON TOUKH. AGCOIIOTHO TBEPI0E
' TEJIO
217 PaBHoBecue TBEpPHOro Tena € 3aKpEIVIEHHOW OCBIO
' BpaiieHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnysabce cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE ABMXKEHNE
8.21 Mexanudeckast paboTa U MOITHOCTb
822 PabGora cun TsxectH, ynpyroctd, TpeHus. CBA3b
' SHEpPruu u paboTbl
823 [lorenumanpHas dSHeprus Teja, MOAHATOIO  Hajk
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEpPrus CKaToN MPY>KUHbI
Kunernueckas sHeprus. Teopema O KHHETHMYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUsS Opycka
WIM JIBWJKEHUS IIapuKka IO HAaKJIOHHOW IIOCKOCTH.
OnpeneneHne yCKOpeHUsl Tena NMpU PAaBHOYCKOPEHHOM
8.27 JIBIDKEHHUH 110 HAKJIOHHOU IVIOCKOCTH.

UccnegoBanue 3aBUCHUMOCTM NYTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadadbHON CKOPOCTH.
[IpoBepka rHUMOOTE3BI: €CAU TPHU PABHOYCKOPEHHOM

JBHXCHUU 0e3 HadaJIbHOU CKOPOCTH IIYTH OTHOCATCA




KaK psl HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWIbl HOpMaJbHOro JasieHus. OrmpeneneHue
KodpuuueHTa TpeHus cKoiabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OnpenereHre padOThl CHUIIBI
TPEHUsT TpU PABHOMEPHOM JIBXKEHMH Tella 110
TOPU30HTAJILHOM MOBEepXHOCTH. OrmpeneneHue padoThl
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
WCIOJB30BAHUEM  HEMOJABMXKHOTO U TOJBHKHOTO

OJIOKOB

dusznueckue SBICHUS B IpUupoAc: NPUINBbI U OTJIUBEI,

8.28 nBuKeHue IuiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JIBMDKCHUE JKUBBIX OPTaHU3MOB
820 Texnudyeckne  yCTpOWCTBAa:  CHHUAOMETP,  JATYHKH

IIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXKXCHHUC. OcCHOBHEBIE XapaKTCPUCTHUKH

> KOJIeOaHUM: TIepPHO/I, YaCTOTa, aMIUTUTY/a
99 Maremarnueckuit u MPYKAHHBIN MasITHUKMU.
' [IpeBpaienue sHepruu npu KojaedaTeTbHOM ABHKEHUN
93 3aryxaromue KoneOaHus. BbIHYXIeHHBIE KONeOaHUS.
' Pesonanc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbsHble W monepeyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacrnpoCcTpaHeHUsl. MeXaHU4YEeCKUE BOJIHBI
B TBEP/IOM TeJIE, CECMUYECKUE BOJIHBI
9.5 3Byk. I'pomKoCTb 1 BbICcOTa 3ByKa. OTpakeHUeE 3ByKa
9.6 NudpasByk u yabTpa3Byk
[IpakTuueckue pabOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojebaHuit
97 MaTeMaTH4eCKOro MasiTHUKA.

OHpe)lCJICHI/IC YacCTOThI n nepuoaa KoJIeOaHMH
IMPYXUHHOI'O MasiTHUKaA

HccnegoBanne 3aBUCHMMOCTH nepuoaa KoJIeOaHMit




MIOABEIIEHHOTO K HHUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCMMOCTH —TepHoja  KoiieOaHui
IIPYKUHHOTO MasTHUKa OT Maccel rpysa. IIposepka
HE3aBUCUMOCTH nepuoaa Kose0aHui rpys3a,
MIOJBEIIEHHOIO K HHUTH, OT MacChl Ipy3a M JKECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
®dusnyeckue SBICHUS B IPUPOJE: BOCHPUATUE 3BYKOB
9.8 J)KUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
LIYHAMH, X0
0.9 TexHudeckue yCTpOMCTBA: 3XOJOT, HCIOJIIB30BAaHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 ONEKTPOMarHuTHOE I0JIE. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpOCTb CBeETa.
' BonHoBBIE cBOlICTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB  DIEKTPOMAarHUTHBIX BOJH €
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
duznyeckue SABICHUS B HpHUpoje: OHOJOTHYECKOoe
10.5 JNENUCTBHE BUJIUMOTO, yAbTPahuOIETOBOIO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBasa monenb cBeta. ICTOUHUKY CBETa
11.2 [IpsimonHENHOE pacipoCTpaHEHHUE CBETA
113 Ortpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKeHUS
11 ' cBeTa
114 [Ipenomsienne cBeta. 3aKOH NPEIOMIIEHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop jrydeii B IMH3E
11.6 Ontuueckast cucrema Qoroarnmnapara, MHUKpOCKONa M




TCJICCKOIIa

I'maz kak onThdeckas CHCTEMa. BJ'II/I30py1(OCTB n

11.7
JAJIbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIjla  OTPaXKEHMUs
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
W3yuenne xapakTEepUCTHK H300paXeHUs MpeaMeTa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHUMOCTH  yIjla  IPEJIOMIICHUS
CBETOBOTI'O Jy4a OT yrJja MaJieHUsl Ha TPaHHIIEe «BO3IYX —
11.9 CTEKIION.
[Tonydyenue u300pakeHHWil C TOMOIIBIO COOHMpArOIIeH
JIH3BI.
Omnpenenennue (GOKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OnpITbl MO BOCHPHUATHIO LIBETa MPEIMETOB IpPHU UX
HaOJIIOCHNUH Yepe3 LIBETOBbIE (PUITBTPHI
®duznyeckue sBIEHUS B npupoje: 3atMeHust ConHua u
11.10 JIyHbl, 11BeTa Tel, ONTHUYECKHE SBJICHHS B aTMmocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 TexHuueckue YCTPOMCTBA:! OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MoOJENb aTOMa.
' Mogaens aroma bopa
129 Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTBHI
12 ' JIunenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3TydeHHs
124 Crtpoenne artomHoro sapa. HykioHHas Mopjenb
' aTOMHOTO siipa. M30Tons!
12.5 PaguoaxkTtuBHble npeBpamenus. Ilepron mnomypacnana




ATOMHBIX SAACP

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsAI0BOrO U

12.6
MaccoBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus anep. VMICTOUHUKY SHEPIUU
' CouHiia u 3831
2.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGuntonieHne CrjiomHbIX M JIMHEWYAaTBIX CIIEKTPOB
1210 U3IIy4CHHUS.
HccnenoBanne TpeKOB: M3MEPEHHUE SHEPTUU YaCTHULIBI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO GoHA
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
paAOaKTUBHBIN ¢ox, KOCMHYECKHE Jy4H,
12.11 PAaAVOAKTUBHOE W3JIyYCHUE NPUPOAHBIX MHUHEPAJIOB,
JICHCTBUE PpAJUOAKTUBHBIX H3IYyYEHUH HAa OpraHu3M
YyeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOHM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIIOLUU
¢bu3nyecKkux 3HaAHUH W UX POJM B LIEJOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpPOEHHS BEILIECTBa, O (U3MYECKON CYIIHOCTH SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUYEeCcKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 HUCIIOJIb30BAHHEC UX JId PCIICHUSA y‘—Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMH METOAOB HAy4YHOTO TIO3HAHUS C Y4ETOM
cOOJIOIEHHsT TPaBIJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BHIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY 10 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIbHYK) YCTaHOBKY U
IPOBOAMTHh  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
MOJIy4YEHHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUOEC TaOIUIl U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BIACHEHHS (1)H31/I‘ICCKI/IX IIpouecccoB

YMmeHne oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (U3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBAaTh KpPaTKOE YCJOBHE 3aayM,
BBISIBJISITh HEAOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAa4YeHUsl (PU3MUYECKON BEIMYMHBI; YMEHHUE OINPEIeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEOOXoAuMmbie (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (UBHYECKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreueHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YyMEHHE OLIEHHMBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKOro cojep:KaHus, CIPaBOYHBbIE MaTepUalbl, PECYpChbl CETH
WuTtepHer; BnaageHue 0a30BBIMM  HaBBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMaLMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuueckoe nBWkeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEIHHOCTD JABMKEHUS
PaBHOMepHOE U HepaBHOMepHOE nBMkeHHE. CpenHsis ckopocTh. DopMmyna st
1.2 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONIMHEWHOE NBIKEHUE. 3aBUCHMOCTh KOOPIWHATBI TENa OT
BPEMEHH B CIy4yae pABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 (1) =x,+ut
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOECKIIUU
MepeMeIICHHUs, TyTH, KOOPIWHATHI TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHT
3aBUCHUMOCTh KOOPJIMHATBI Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUYKCHUS
2
Sl =v,, #1+a,* ;
2
@dopMysBl JUIS TPOCKITUU TIEPEMEIICHHSI, MPOCKIIMH CKOPOCTH M IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM TBUKCHHH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmkn 3aBUCHUMOCTH OT BPEMEHH I TMPOCKIUU YCKOPEHUs, MPOEKIIUN
CKOPOCTH, TIPOSKIIMU IEePEMEIICHUs, KOOPJIUHATHl TPH PABHOYCKOPEHHOM
PSIMOJTMHEHHOM JABM)KEHUU
CBobOomHOe mageHue. PopMyITbl, ONMUCHIBAIOIINE CBOOOIHOE TaJICHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHWE Tela BHHM3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH /sl MPOEKLUHUH YCKOpPEHHS,




NPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Tejla [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBWKEHHUs Teja 10 OKpyxkHocTtu. HampaBienue
CKOpOCTH.

@opmysia JIsI BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHue I€HTPOCTPEMUTENHLHOTO

yckopeHus. @opmyiia il BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. — L
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpalCHUS:
1
1.' _—
T
Macca. ITnotHocTs Bemectsa. @opmMysa sl BBIYUCIECHUS TUIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CHIIbI, EHCTBYIOIEN Ha
TEJ0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F p I _Fl—>2

1.12

TpeHI/Ie IMOKOs U TPCHUC CKOJILXKCHUA. d)opMyna IJId BBIYUCIICHUA MOAYJISL CHIIbL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heympyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

m, -,
F=G L1 _2
R
Cua TsokecTd. Y cKopeHre cBOOOIHOTO M eHus.
®dopmya s BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H noBepxHocTH 3emiu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbe Tena — BekTopHast pusnyeckasi BeIHUMHA.
D=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCaA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyina JJisi BEIYUCICHUS pabOThI CUIIBI:

A=Fsooscx

MexaHn4decKkas MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAsA SHEPIUsl. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHISCKOMN OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUU. dDopMlea JIISL BRIYMCIIEHUS IMOTEHIIAIbLHOMN




SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHECPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPIUU B OTCYTCTBUE CWJI TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOW SHEPTUU MPY HAJTUUUH CUIIbI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. MomenT cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[ToaBuxHbIN 1 HeTOABMXKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TeEna.

@opMyita Il BBIYMCICHUS 1aBJICHHs TBEPIOTO Tena:
F

P=—-
101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
. I'mppocTaTdeckoe 1aBI€HUE BHYTPH KHJIKOCTH.

dopMyna 7151 BBIYUCICHHUS 1aBJICHUS] BHYTPH KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. QPopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHIIBI,
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Tena. [lmaBanue CyYI0B M BO3QYyXOIlJITaBaHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMMA.

dopmyrna, cBA3bIBaIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JABHXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHn4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYXKHUHBL, KOI(PPUIMEHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHJIBI TPEHHSI, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs1 OpycKka TpW ABIKEHHH I10 HAKIOHHOW IUIOCKOCTH; YacTOTHI WU
nepuofa KoieOaHUM MaTeMaTHUeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHui MPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbl, IEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YNPYTrOCTH MPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a ¢ MOMOIIBIO MOABUKHOIO
O1oKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00bEMa MOTpyKEHHOM
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJILHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPY)KUHE, OT CTENEHU
nedopmaruu IpYyKUHBI;, YCKOPEHUsT OpycKa OT yrila HakJIOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
Koje0aHuM MPYXKUHHOTO MasTHHUKAa OT MAacChl Irpy3a M KECTKOCTU TNPYKUHBI,
UCCIIC/IOBaHNE HE3aBUCHUMOCTU TepHoja KoleOaHWH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

Qusuueckue sA61eHUss 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOU M HEXKUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKE, TMPUIMBBI W OTJIUBBI, JABMIXCHHUC IIJIAHCT CorHeuHOH CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKWUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, ceiicMuUJecKue BOJIHBI, IYHAMH, 3XO

Texnuveckue yCI’I’lpOlZCI’I’l6(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPpCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IIPOCTBIC MCXaHU3MBI B 6BITy,

151 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucramnmmaeckue u amopdHbIe Tena

55 JIBuxkenne dyactuil BemiectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temneparypoii. bpoyHoBckoe nBmkenue, muddysus

2.3 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsis sHeprus. Pabota u Temonepenaya Kak CrocoObl HW3MEHEHUS

' BHYTPEHHEHN YHEprun

2.7 Bunpl Tenonepegadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4EHUE
Harpepanme wu oxnaxnenue t1en. KoaumyecTBO  TEmIOTHL. Y aeiabHAs
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPrUU B TEIUIOBBIX IMpOIEccax. YpPaBHEHHE TEIJIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u kxoHnaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE

. UCMapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTU. YJielnbHas TerjioTa

' napooOpa3oBanusi: L = Q/m

2.11 Braxxnocts BO3myxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctasuzanus. 3MeHeHHe BHYTPEHHEH »HHEpPruu MpH

IJIaBJICHUU U KPpUCTAJUIM3AallNN. YILCJIBHaSI TCILJIOTA IIJIaBJICHUA:

BHyTpeHHsIs SHEpIHsl CropaHus TOIUIMBA. Y Ie/ibHAs TEIIOTa CrOPaHUs TOILINBA!
q=0/m

[Tpuniuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apuratens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYyYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HArpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HArpeThiM ILWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IJIaBJICHUST Jbpja. MccinenqoBaHWe M3MEHEHHS TEMIIEpATypbl  BOABI  MPHU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA MpPH CMEUIMBAHUM XOJIOJAHOW M

FOpr‘ICfI BOJIbI; IIpoLeCcCa NCIapCHUs

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHpoae, uznydenue CoiiHuIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAILIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUTPOMETpBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpu3anus Ten. /Ba BUia 3MeKTpUUYECKUX 3apsia0B
B3anMozeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

34

3.5

Onextpuueckoe mnone. HanpskxéHHocTh anekTpuyeckoro mnois. [IpuHnun
CYTIEPIO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHCTBHE DIIEKTPUYECKOrO IO HA

QJICKTPHUYCCKUC 3apsAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN 3neKTpUUecKuid TOK. JlelicTBus anekTpuyeckoro Toka. Cuia Toka.




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

BHCKTpI/ILIeCKOG COIIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenpbHOE COETMHEHUE IPOBOAHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapajutenpHOE COEAMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
Pabota u MmomHOCTh 351ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHHH
MarHUTHOM MHAYKLIUH
3.13 MaruuTtHOoe T1OJIe TOCTOSHHOTO MarHurta. B3auMoAencTBUE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
W3mepeHne  JIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PaOOTHI DIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE

(pe3I/ICTOpLI, J'IaMl'[OLIKa), OT HaIIPAKCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IMIPOBOJHUKA, IJIOMIAAN €Tr0 IMOIIEPEUYHOTO CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA JJISI CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMJIH, JIPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JUISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJICKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTENIM, DJICKTPOMArHUT, JJCKTPOJBUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJieKTpoMarHuTHbIE BOJHBL. [11kana 3J1eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkasno
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucniepcus cBera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' muH3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue npudopsl
IIpakxmuueckue pabomoi
W3mepenne onTudeckoil cuibl coOuparoiieil TUH3bI; (OKYCHOTO pPaCCTOSHHS
coOuparomie JMH3BI (IO CBOICTBY paBEHCTBAa pa3MepoB IpeAMeTa U
M300paxkeHusl, KOTJa MpeAMET PacloyioKeH B JBOMHOM (Qokyce), MmoKa3zaTes
3.26 MIPEIOMJIEHUS CTEKIA.
HccnenoBanue cBOWCTBA N300paeHHs], MOJYYEHHOTO C IIOMOIIBIO COOMparoIei
JUH3BI, W3MEHEHUs (OKYCHOTO PACCTOSIHUS JBYX CJIOKEHHBIX  JIMH3;
3aBHCHMOCTH YTJIa MPEIOMJICHHS CBETOBOTO Jiyya OT yIiia MaJeHHs Ha TPaHUIE
«BO3JIyX — CTEKJIO»
327 Qusuueckue senenusi 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTUYECKHE SABJIEHUS B atmMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peakiuu anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauio anbda-dactuil. [Ltanerapuas Mozenb atoma

4.3 CoctaB aroMHOTr0 sifipa. M3otornbl

4.4 [Tepuon monypacnaaa aTOMHBIX sSIAEP

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE U3JIyYCHHE NPHUPOAHBIX MHUHEPAJIOB,
JIEUCTBHUE PAJUOAKTUBHBIX U3Iy4YEHUN HA OPraHU3M 4YEJI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e ®wusmka: 7-i kiacc: 6a30BbIN YpOBEeHb: yueOHUK, 7 kiacc/ [lepoimkun .M., IBaHoB
AMN., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

e ®duzuka: 8-if K1acc: 6a30BbIl ypoBeHb: yueOHUK, 8 kinacc/ [lepsimkun Y. M., FiBanos A.
., Axumonepnoe obmiectBo «M3aarenbctBo «lIpocBenienney

o ®usmka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun M. M., I'yrauk E.
M., Banos A. U., IletpoBa M. A., AkunonepHoe o6mectBo «M3narenscTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o @usuka. 7 knacc. Metonuyeckoe mocodue k yd. [lepsimkuna. - @unonosuyd H.B.
o dusuka. 8 kimacc. Meroaudeckoe nocodue k yu. [lepsimkuna. - @unonosuu H.B.

e ®duzuka. 9 knacc. Meroauueckoe nocodue K y4u. Ilepoiukuna. - Gunonosuy H.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizika/



http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru

http://www.all-fizika.c



		2025-09-30T13:58:10+0300
	Юпатова Елена Александровна




