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[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

ConmepxaHue mnporpamMMmbl 10 (U3MKE HANpaBlIeHO HAa (QOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIMXCS U OPraHMU3alMI0 HU3YUYEHUS
(Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamme no (u3MKe y4YUTBHIBArOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YyUYCHHs, a TAKXKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboUeii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH H (U3UISCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpeloCTaBisieT HauboJiee SCHbIe O00pas3lbl NPUMEHEHHS HAy4YHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATD SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHbIE W  WCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHnus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pEHICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHBIC SIBJICHUS W BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSIX (DU3UKU, aHAIH3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILErO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEINb JIelaeT BIOOP MPOBEACHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHue ¢usnueckux BenuuuH. Pusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIIOTE3, OOBSICHEHHE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUH. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 00o0soukn 3emuu. OmbiT Toppuuenmu. M3mepenue atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpLICHUE paboTHI. Bunpl TeIUIoNepeaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TermioBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJCHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApalJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGora u wMmomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoyms—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKIuU. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKCHUST HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKCHHS Ha HE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa cMiI TSIKECTH, YIPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHune MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U ACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICMCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHH4YeCKUX BOJIH. [IpoponibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  INepuojaa  KoJjeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrtema ¢oToarnrmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHnue 1 NMOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTp BOgopo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, BAXKHEHIIEH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPOo(deCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U TMyTed HuX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMAHHMS Ha OKPYXAIOLIYI Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHHBEPCAIbHBIC yUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3ama4un (CpaBHEHHE HECKOIBKHUX BapHAaHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHNUS, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMaMl W WUIIOCTPUPOBATH pEIIAEMble 3aJayd  HECIOKHBIMHU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

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



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYIOUIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3NUECKON 3a1auu Uiu
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ NIPEAIaraTh IIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

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



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sABiacHUS (Auddy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MpU oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPAaBHEHMUS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BianeTh NMpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KPaTKHWe COOOIICHHsI O PE3yJIbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIIICHHBIA Iap, BIAXHOCTh
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUJIOBOE pacUIMpEHUE M CKaTHhe, TeIionepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpHU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeldbHas TeIuioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNPH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEINYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LENu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIISITH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCJIOBUS 3a/ladyd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUID (U3UYECKUX SABJICHUA WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCHOJIb30BaAaHHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpPYro C  UCHOJIb30BAaHUEM  TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATEIIBHOIO M NApPaJUIEIbHOIO  COCAMHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUSA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, DJIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ11 obecrieyeHus: 6€30MacHOCTH MPH O0pallleHUH ¢ MPUOOpaMH U
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M MyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BlajeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEp)KaHusi, B TOM 4UHCJIEC MyONUYHO TIPEACTABIATH PE3yIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOIIECCOB pacHpeAensiaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJE€KBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBWXKEHUA, AchopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHHUE, CBOOOIHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PpacCIpOCTPaHCHUE, OTPAKECHHE W IPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) 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:
MIPWINBHI M OTIIUBHI, ABMKEHHUE TIaHeT COTHEYHOU CHUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguoOaKTUBHBIN (OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOE H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, HCTIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Teja, HUMIYJIbC Telld, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOILUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYUMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTENTbHOCTH [ anmmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apsSA0BOT0 U MAacCOBOTO YHUCE



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

OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
$u3MYECKUX METO/OB, HCIONb3ysd OMHCAHHWE WCCIECOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HprloToOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yIia MPETOMJICHHS OT yriia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CPEAHSs
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuia CcoOuparolled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJeJIb aToOMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHUYECKHUE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH OOpalleHNH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MMOUCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTaBIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
. - 0
11 Pusnica - Hayka 0 npupoze 2 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2
3 CTECTBCHHOHAYYHBI METO]T TO3HAHUS 0 0 httos://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1 1
CTpockue BetecTsa 0 https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2 0 0
TPETATHRIC COCTONIIA BetectRa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuoreka [JOK
31 Mexanuieckoe ABtokeHue 3 0 1 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 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 Cuma. Bugst cut 14 . https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 1 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlapitetine KIAKOCTA > . https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOChEPHOR HaBICHHC 6 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexaniraeckas sHepris 4 0 https://m.eds00.ru/7f416194
Hroro no pazneny 12
Ha3Banue MmoayJist
PeszepBHoe 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
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 1 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnuorexa [JOK
2.1 . 7 1 0
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 1 2
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 0
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 0 2 bubnuoreka [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 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 2 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3nen S. KBanToBbI€e SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7
5.3 JIEPHBIC PEaKIIUH 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 0
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13



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
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

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

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmnorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla 0 €r0 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 reMme "IIOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
' ' https://m.edsoo.ru/ff0a1778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3MepeHne . Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC TeIa. HIEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM nﬂﬂi’;ﬁ ’ bubmorexa HOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue 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
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemenune 3aga4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

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

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHAJIKOCTSIMH U EaSaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

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

38 Coobmarommuecst Cocy bl 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
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }GIHI TB B3 - 3 e OCTh bubmuoreka [JOK
ODOTIOHI SEMIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BHCHMOCTD aTMOCGepHOT — bubmuorexa [JOK
JIABJICHI OT BLICOTBL HAl YPO https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"”
ICTBHE oc a3a Ha
- Jle#icTBHE XKUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOLIEH 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
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

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

50

51

IImaBanue ten

Jlaboparopuas pabora
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKU U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

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

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

53

Mexanuueckasi pabora

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

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HOIBEME IO JIeCTHHUIE"

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

56

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

57

KonTponbHas pabota mo Teme
«/laBeHHE TBEPABIX T, KUIAKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

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



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

XKUJKOCTEH U Ta3oBy / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

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

60

61

62

Pemenue 3agay mo TeMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumment nonesnoro neicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

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

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMS] MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHIMATBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO HAKIIOHHON
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii 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 TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Tenonepenaun 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

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunienne. VY nenpHas 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 JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIHIBI paOOTHI TETIIIOBBIX

nsurareneid. [laposas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKpYXaroueil cpeipl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX ITpOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiaoB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 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 HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
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

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I 3JleKTpI/Iqec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 . "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KA3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella 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

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTpO/IBUTATENIEH B TEXHUUECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnexrporenepaTop. Crocoos
MOJTYYCHUS SJICKTPUICCKON IHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MATrHUTHBIE SIBJICHUS"

KonTponbnas pabora no teme

66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO HACOB I10
1 68 14.5

[NPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocThb MpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

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 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpI0TO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIICHUS.
MowmeHT cuibl. LlenTp Tsokectu
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOIIIOTHO TBEPIOE TETIO.
27 PaBHOBecue TBEpmOTO TENA C
3aKperIEHHOW OChIO BpallleHUSI.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas pabora 1mo reme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [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 B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHON TOBEPXHOCTH»
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
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydueHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPy KUHHBINA

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»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHMI
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

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

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

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

95 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTpPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIbI0 MOOMIILHOTO TenedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHOBBIE CBOMCTBA brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [IOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa)KCHHsI CBETa
64 [Ipenomnenue cera. 3aKkoH 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

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia maJieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Hcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paCCpTO}IHI/I}I " OII)'ITI/I‘ICCKOI‘/JI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTudyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlehexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{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
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuu"

Peakiinu cunTe3a u AeneHusd siaep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbie PabdOTHI IO KYypC 1 Bubmaorexa ITOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
sanepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 13

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KUIIACC
Kon
npose
psieMo IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
ro o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJa
bTaTa
11 HCIIOJIb30BaTh N3yYEHHBIE MIOHATHS
19 pasnuyarh SBJICHUS 10 ONUCAHUIO MX XapaKTEPHbIX CBOICTB MU Ha OCHOBE
' OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIEHUE
pacrio3HaBaTh IPOSIBIEHUE U3YUEHHBIX (U3NUECKUX SIBJICHUN B OKpPY’KalOIIEM
13 MHUpE, B TOM 4YHCiIe (PU3MUECKUE SBICHUS B MPUPOJE, IPU STOM NEPEBOAMUTH
' IIPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBLIEIATH CYIIECTBEHHbIC CBOWMCTBA
(npu3HaKK) PpU3NUECKUX SBICHUN
OIMCHIBATh H3YYEHHBIE CBOMCTBAa Tel M (U3MYECKHUE SIBICHUS, HCIIOJIb3YS
(u3nyecKkre BEIUYUHBI, IPU ONMHMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI
14 CMBICII MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUs U €IUHMIBI (PU3NIECKUX
' BEJIMYMH, HAaxXOOuTb (OPMYJIbl, CBS3bIBAIOLIME JAaHHYIO (DU3HYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOMTH TpauKM HM3y4EHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SABJICHUS U MPOIECCHI, UCTIONb3YSI
1.5 U3yYeHHBbIE 3aKOHBI, TP 3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMMChIBaTh €70 MATEMaTUYECKOE BhIpaXKEHHE
OOBACHATH (PU3MUECKHE SIBJICHUS, POIIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUld NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIIATH
1.6 MIPUYHUHHO-CJIEICTBEHHbIE CBA3HM, CTPOUTH OObACHEHHE M3 | — 2 JIOTMYECKUX
maroB ¢ omopoil Ha 1 — 2 HM3y4YEHHBIX CBOMCTBA (M3UYECKUX SBICHHIH,
(bu3MYeCKrX 3aKOHA UM 3aKOHOMEPHOCTHU
1.7 pemarh pacu€THble 3a7auu B 1 — 2 neicTBUS, UCIOIb3YsI 3aKOHBI U (POPMYIIHI,




CBsI3bIBAIOIME (PU3NYECKUE BEJIMYUHBI: Ha OCHOBE aHANM3a YCIOBUS 3a7aud
3alHChIBATh KPAaTKOE YCIIOBUE, IMOJACTaBIATh (PH3WYECKUE BEIUMYHUHBI B
dbopMyllbl W MOPOBOJAUTH pacd€rbl, HAXOAWTb CIPABOYHBIC JAHHBIE,
HEOOXOIMMBIC ISl PEIICHUS 3a]1a4, OICHUBATh PEATMCTUYHOCTD MOyYEHHOM

(bu3nuecKoil BETUYNHBI

1.8

1.9

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIMTH MPU MOMOLIN (HU3HUECKUX
METO/IOB, B OIMCAHUU UCCJICIOBAHUSI BBIJICIISTH IPOBEPSIEMOE MPEITOIOKEHNE
(rumotesy), pa3nIMyaTh M HMHTEPIPETUPOBATH IMOJIYUYEHHBIM pe3ynbTar,

HaxXoauThb OIIINOKH B XO0J¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

MIPOBOJIUTH OMBITHI MO HAOMIOJNEHUIO (DPU3UYECKHUX SBICHUNA MU (DU3NIECKUX
CBOMCTB Tell: (OPMYIHMPOBATH MPOBEPSIEMBbIE MPEANOJIOKEHUS, COOMpPAThH
YCTAHOBKY W3 TPEIJIOKEHHOT0 O0OpYyJOBaHUS, 3alMChIBATH XOJ OMBITA H

(hopMyIHUpOBaTh BHIBOJIBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAIOTOBBIX U MU(POBBIX
npuOOpOB, 3amMUCBHIBATh TOKA3aHWUs NPUOOPOB ¢ yUETOM  3aJlaHHOM

a0COIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH HCCJIECIOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT
JpPYroil € HCIOJB30BAHMEM MPSAMBIX  M3MEPEHUM, y4acTBOBaTb B
TUTAHUPOBAHUH y4eOHOT'O HMCCIIEOBAHUsA, COOMPATh YCTAHOBKY M BBINIOJHATH
U3MEpEHus, Cleys MpeaJoXKEeHHOMY IIIaHy, (UKCUPOBaTb pPE3YJIbTaThl
MOJIyYEHHON 3aBUCHMOCTH (U3NYECKUX BEIMYMH B BHUJAE MNPEIJIOKEHHBIX

Ta6J'II/ILI nu l"pa(bI/IKOB, ACJIATh BBIBOJELI IO PE3YyJIbTaTaM HCCICIOBAHUSA

1.12

NPOBOJIUTh  KOCBEHHblE  HM3MepeHHs  (U3NYECKMX  BEJIMYUH,  CIEAys
MPENJIOKEHHOM MHCTPYKIMM: TIpU BBINOJIHEHMM M3MEpEeHUuN colOuparhb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC HCKOMOM BEITUYMHEI

1.13

1.14

1.15

CO6J'II-O,Z[8.TB IpaBujia TCXHUKHU 0€30IMacCHOCTH npu pa60Te C J'Ia60paTOpHBIM

o0opyroBaHUEM

yKa3blBaTh NPUHLMUIBI JIEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIMIIBI JeHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C TOMOUIIBIO HX OINHUCAHUsS, HUCIHOJIb3ys 3HAaHHSI O CBOWCTBax
¢usznyeckux  SABJICHUH W HeoOXoaAuMble  (pU3MUECKHME  3aKOHBI U

3aKOHOMEPHOCTH
MPUBOJIUTE MPUMEPHI (HAXOAUTh MHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOTo
UCTOJb30BaHUS  (PU3MUECKMX 3HAHMH B TOBCEAHEBHOM KM3HM  JJIS

oOecrnieueHrs 0e30MacHOCTU MpH OOpalleHuu ¢ TpUOOpaMUu U TEXHUYECKUMHU




YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEN cpee
OCYIIECTBIISATH OTOOp HMCTOYHMKOB HH(popManuu B cetu HHTEepHET B

COOTBETCTBHH C 3aJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCHOIIHNXCSA

1.16 3HAHWUW U IMMyTEM CPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIICIATH HH(POPMAIIHIO,
KOTOpasi ABJSETCS IPOTUBOPEYMBOM MM MOXKET OBITH HEJIOCTOBEPHOM
WCIIOIb30BaTh IIPH BBIMOJHEHUW Y4YEOHBIX 3aJaHUNl HAyYHOIOMYJISPHYIO
117 AUTEPaTypy (PU3NYECKOTO COJEP)KaHUs, CIPABOYHBIC MAaTEPHAIbI, PECypPCHI
' cetru  HWHtepHer, BnageTh NOpuUEMAMH  KOHCIEKTHUPOBAHUS  TEKCTAa,
npeoOpa3oBanus HH(HOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO
CO3/1aBaTh COOCTBEHHBIE KpAaTKUE NHCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HMH(pOpManuu (U3HUYECKOr0 COJACPKAHUSA, B TOM
118 quclie MyOJIMYHO JeNIaTh KpaTKue COOOIICHHS O pe3ysbTarax MPOCKTOB WIIH
' y4eOHBIX HCCIEIOBAaHUM, MPH 3TOM TPAMOTHO HCIIOJIb30BATh HM3YyUEHHBIH
MOHATHWHBIA  ammapaT Kypca (U3HWKH, COMPOBOXKIATh  BBICTYIUICHHE
Npe3eHTaluen
MpU  BBINIOJIHEHUM YYEOHBIX TPOEKTOB M HCCICAOBAHUN paclpenesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJja4aMU, CIEeIUTh
1.19 3a BBIIOJIHEHHUEM IIIaHA AEHCTBUM, aJleKBAaTHO OLIEHUBATH COOCTBEHHBIN BKJIA
B JIEATEIbHOCTh I'PYIIIbI, BBICTPAaUBATh KOMMYHMKAaTUBHOE B3aMMOJEICTBUE,
YUYUTHIBAsI MHEHHE OKPYKAOIINX
8 KJIACC
Kona
npoBeps .
IIpoBepsiemblie npeaMeTHBIE Pe3yabTAaThl 0CBOCHUSI OCHOBHOM
emoro 0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJjbTa
Ta
11 HMCIOJIb30BATH TIOHITHS
19 pa3nuyaTh SIBJICHUS IO OMMCAHUIO WX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PUINIECKOE SIBICHUE
pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3NUECKHUX SIBIICHUN B OKPYKAIOIIEM
1.3 MHUpe, B TOM 4YHclie (pu3ndeckue SBICHHs B MPUPOAE, MPU STOM NEPEBOIAUTH

MPaKTUYECKYIO0 3a7ady B Yy4eOHYIO, BBIICNSTH CYIIECTBEHHbIE CBOWCTBA




(mpu3Haku) pU3NUECKHUX SIBICHUM

1.4

1.5

1.6

1.7

1.8

OINMCBIBATh W3YYEHHBIE CBOMCTBAa Tel M (DU3MYECKHUE SIBICHUS, HMCIIOJIB3YS
¢u3nvecKkue BEIMYMHBI, TIPU ONMHCAHUU MPABHIBLHO TPAKTOBATH (PU3UUECKUI
CMBIC]I HCHOJb3YEMBIX BEIMYMH, OOO3HAUYEHUS MU EIUHUILBl (PU3NUECKUX
BEIMYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOUIME JaHHYI (U3NYECKYIO
BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOMTH TIpaUKM HM3y4EHHBIX

3aBUCUMOCTEH (PU3MUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKUE SBICHUS U MPOIIECCHI, HCIIONB3YS
W3Y4YCHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U

3aIIMCBIBATh €0 MATCMATUYCCKOC BhIPAKCHUC

OO0BSACHATH GU3NYECKUE TPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MNPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE M3 | — 2 JIOTMYECKUX IIAaroB C
nomouiplo 1 — 2 u3y4yeHHBIX CBOMCTBA (PU3MYECKUX SBICHHM, (U3NYECKUX

3aKOHAa UJIK 3aKOHOMEPHOCTHU

peuars pacu€THble 3a7a4u B 2 — 3 IeCTBUSI, UCIONB3Ys 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMUYMHBI: HAa OCHOBE aHAIM3a YCJOBUS 3a7adul
3alUChIBaTh KPaTKOE YCJIOBHUE, BBISBIIATh HEJOCTATOK JAHHBIX JUISl pELICHUs
3a/la4m, BHIOMpaATh 3aKOHBI M (DOPMYIBI, HEOOXOMUMBIC IS €€ peIICHHS,
MPOBOAUTH pacu€Thl W CpPaBHUBATH IMOJNIYUEHHOE 3HAueHUE (PUIUYECKOM

BEJINYHNHBI C U3BECTHBIMU JaHHBIMHA

pacrno3HaBaTh Ipo0OJeMbl, KOTOPbIE MOYKHO PEIIMTh MPU MOMOUIN (HU3UUECKUX
METOZIOB, HCIIO/Ib3ysl OINHMCAHUE HCCICAOBAHMSA, BBIIEIATh IIPOBEPAEMOE
NPEATIONOKEHUE,  OLEHUBATh  IPABWIBHOCTh  IOpsAJKAa  NPOBEACHUS

HUCCICI0BaHUs, ACJIAaTh BBIBOABI

1.9

1.10

1.11

MIPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3UUYECKUX SBICHUNA WIH (HU3NUECKUX
CBOMCTB Tes: (HOpPMYJIHUPOBATH TMPOBEPSEMbIE TMPEANOIOKEHUs, CcoOUpaTh
YCTaHOBKY U3 TMPEIONKEHHOTO OOOpYIOBaHMS, OIHUCHIBATH XOJ OIBbITA H

(hopMyTUpPOBaTh BHIBOJIBI

BBIIIOJIHATE NPAMBIEC H3MCPEHUSA C UCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60p0B n
JaTYUKOB (bI/ISI/I‘-ICCKI/IX BCJIMYHH, CpaBHUBATL PC3YJIbTAThI PI3MCpCHPIﬁ C

y4€TOM 33JaHHOM aOCOJIFOTHOMN MOrPEUTHOCTH
MIPOBOJIUTHh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYHMHBI OT

,Z[perﬁ C UCIOJIb30BAHUCM IIPAMBIX HBMCpCHHﬁI IJIaHWPOBATh UCCIICIOBAaHHC,

CO6I/IpaTI) YCTAaHOBKY W BBIIIOJHATL H3MCPCHUA, CICAYSA MPCAIOKCHHOMY




1.12

1.13

1aHy, (UKCUPOBATh PE3yIbTAaThl MOJIYYEHHON 3aBUCUMOCTH B BHJIE€ TaOJIUIl U

rpaduKoB, JeNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIC H3MEpeHHUs (PU3MUECKUX BEIMYUH: IUIAHUPOBATH
U3MepeHus, coOMpaTh  HKCHEPUMEHTAIbHYK)  YCTAHOBKY, cienys
IIPEIJIOKEHHOW NHCTPYKLIMHU, U BBIYUCIIATh 3HAUYEHUE BEINYMHBI

coOnoaTh MpaBUila TEXHUKU OE€30MacHOCTH NpU padboTe ¢ J1abopaTOPHBIM

obopyoBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI ASUCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA HX OINMUCAHHUS, HUCIOJb3yd 3HAHUA O CBOMCTBAX

(1)I/ISI/ILIGCKI/IX SIBJICHUH 1 HCO6XOI[I/IMBIC (bI/ISI/ILIeCKI/IC 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHbBIE TPUOOPHI
M0 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISITh CXEMbI JJIEKTPUUYECKUX
Lenei ¢ MocieAoBaTeIbHBIM U MAPAJICIbHBIM COCIUHEHHUEM JIIEMEHTOB,

pasjinvias yCJIOBHBIC 0003HAaYEHH PJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

MIPUBOJIUTEH MPUMEPHI (HAXOAUTh WHGOPMAIIMIO O MpPUMEpax) MPaKTUIECKOTO
WCTOJNBb30BaHUSI  (PU3MUYECKMX 3HAHMKW B TOBCEAHEBHOM KHM3HHM  JIJIS
obecrnieueHrs 0€30MacHOCTH MPH OOpallleHuH ¢ IpuOopaMu U TEXHHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 30POBbS M COOJIIOACHUS HOPM SKOJIOTUYECKOTO

MIOBE/ICHUS B OKpYXKAIOIIel cperie

1.17

1.18

OCYLIECTBIIATh IMOMCK HHPOPMALUU (PU3MYECKOTO COAEPIKAaHUS B CETH
HNHTepHer, Ha OCHOBE MMEIOIIMXCA 3HAHUM W NOYTEM  CpaBHEHUS
JIONIOJTHUTEIBHBIX HMCTOYHMKOB BBLACTATH HH(OpMAIMIO, KOTOpas SBIsSETCA

MIPOTUBOPEYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BAaTh MPU BHIIOJHEHUH Y4E€OHBIX 3aJaHUl Hay4HO-TIOMYJISIPHYIO
TUTeparypy (HU3MYECKOro COAEp)KaHUs, CIpaBOYHBbIE MaTepHajbl, PECypChl
cetu  UMHrepHer; Biamerp  npuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTAa,

npeoOpa3oBanus HHGOOPMALIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mast wHOpPMAIMIO M3  HECKOJBKUX HMCTOYHHUKOB  (DU3HUYECKOTO
COJIep>KaHusl, B TOM YHUCJe MyOJUYHO MPEACTABIATH PE3YyIbTaThl MPOESKTHOM
WIH WCCIIEIOBATENbCKON JESTeIhbHOCTH, MIPH 3TOM TPAMOTHO HCIOJIB30BaTh
W3YYCHHBI  TIOHATUHHBIA  ammapar Kypca  (QHU3UKH, COMPOBOXKAATH

BBICTYIUICHHE NTPE3EHTAIUEN

IpHu  BBIIIOJIHCHUHA y"-IC6HLIX IIPpOCKTOB U HCCIIeJOBaHUI (bI/ISI/ILICCKI/IX

MPOLIECCOB  pacIpenesaTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBHM C




ITOCTaBJICHHBIMHU 3a/J1a4aMHM, CJIEIWTHh 32 BBINOJHEHHEM IUJIaHA JEUCTBHU U
KOPPEKTHpOBaTh €ro, aJCeKBAaTHO OIICHWBATh COOCTBCHHBIH BKIAJ B
JEATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMOJEICTBUE,

MIPOSIBJISISI TOTOBHOCTH Pa3periaTh KOH(MIUKTHI

9 KIIACC

Kon
nposepsi
eMOoro
pe3yJjbTa
Ta

11

1.2

1.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

pasiimuaTth ABJICHHA I10 OIMMCAHHIO HX XaPaKTCPHBIX CBOMCTB UM Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

pacro3HaBaTh HMPOSIBICHUE U3YUYECHHBIX (PU3NUECKUX SBJICHUN B OKpPYKAIOIIEM
MHUpE, B TOM 4ucie (pU3HUECKUE SBJICHUS B NMPHUPOJIE, IPU 3TOM MEPEBOAUTH
MPAaKTUYECKYI0 3alady B Y4YeOHYIO, BBLICTSATH CYIIECTBEHHBIC CBOWCTBA

(mpu3Haky) GU3NYECKHUX SIBICHUM

14

1.5

1.6

1.7

OIMCBIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3UYECKUE SIBICHUS, HCIIOJIb3YS
(u3nuecKkre BEIUYUHBI, IPU ONMMCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBIC]I HCHOJb3YEMbIX BEIMYMH, OOO03HAUEHUS U EIUHUIBl (U3NYECKUX
BEJIMYMH, HAXOIuThb (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (QU3NYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOMTH TpaUKM HM3y4EHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUUNH

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/Iq€CKI/IC SABJICHUSA U ITPOLECCHI, UCIIOJIb3Ys
HU3YUYCHHBIC 3aKOHBI, IIPpU 3TOM [IdaBaTbhb CJIIOBECHYIO q)OpMy.TII/IpOBKy 3aKOHa H

3aIMMCbIBATh €0 MAaTECMATUYCCKOC BhIPAKCHUEC

OO0BACHATH GU3NUYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluld TNPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH MPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2 — 3 JIOTMYECKHX IIaroB C
NOMOIIbI0 2 — 3 W3YYEHHBIX CBOWCTBA (DPM3MYECKHUX SBICHHUH, (PU3MUECKUX

3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemars pacy€THbIE 3a/1aui (OMMPAIOLIUECS Ha CUCTEMY M3 2 — 3 ypaBHEHHN),

WCIIONB3YS 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIINE (PU3WUYECKHE BETUYMHBL Ha




1.8

1.9

OCHOBE aHajM3a YCJIOBHUS 3aJadd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH
HE/IOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIE  JJIsI  pElIeHUs, MPOBOJUTH pacuéTbl M OLIEHHBATH

PCATUCTUIHOCTD IMMOJTYYCHHOI'O 3HAYCHH A (1)I/I3I/I‘-I€CKOI71 BCJIMYHHBI

pacro3HaBath mpoOJIEeMbl, KOTOPbIE MOXKHO PELIUTh MPH IMOMOIIN (DPU3UUECKUX
METO/IOB, MCIIOJb3Yysl ONMCAHWE MCCIIEOBAHUS, BBIJCIATH IPOBEPSEMOE
IIPENONIOKEHUE,  OLEHMBAaThb  IPAaBWJIBHOCTh  IOpsIIKA  NPOBEACHUS
UCCIIeJOBAaHHUS, JA€1aTh BbIBO/IbI, HHTEPIPETUPOBAThH PE3YIbTAaThl HAOIIOJEHUHN U

OIIBITOB

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (DU3UYECKHUX SBJICHUN WIN (PU3HMUECKUX
CBOMCTB TeJl: CAMOCTOSATENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyJIOBaHUs, OMUCHIBATh XOJ OIBITA U €r0 Pe3yibTaThl, (GOpPMyIUPOBATH

BBIBOBI

1.10

1.11

MPOBOJIUTh TIPU HEOOXOJMMOCTH CEPUI0 TPSMBIX H3MEPEHU, Ompeesss
CpelHee 3HAueHUEe M3MepsieMoW BelIMuYuMHbl  ((POKYCHOE  pacCTOSIHHE
cobuparomieid  JUH3BI), OOOCHOBBIBATH BBIOOp  crocoba  M3MEpEeHHs

(u3MepUTeEILHOTrO MpUdopa)

MPOBOJIUTh  MCCIICIOBAHUE  3aBUCHUMOCTEH  (PU3MYECKMX  BEIMYMH C
WCIIONB30BAHUEM  MPSAMBIX  HM3MEPEHUN: IJIAaHUPOBATh  HCCIIEIOBAHUE,
CaMOCTOSITENILHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YyIbTAThl OTYyYECHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAC TaOIUIM TpaduKoB, aenaTh

BBIBOJIBI ITO pE3YyJIbTaTaM UCCIICJOBAHUSA

1.12

MIPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIMYUH: IJIAHUPOBATh
U3MepeHusi, coOupaTb HKCIEPUMEHTAJIbHYIO YCTAaHOBKY W  BBINOJHSTH
U3MEPEHUS, CIeAys IPEUIOKEHHON MHCTPYKLMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI M AHAJU3UPOBATh IOJYYECHHBIE PE3YJIBTATHl C Y4ETOM 3aJJaHHOMU

NOTrpeIIHOCTHU H3MepeHHﬁ

1.13

1.14

CO6J'II-O,Z[8.TB mpaBujia TCXHUKH 0e30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHBIM

o0opyroBaHUEM

pa3nuyaTh OCHOBHbIE MPHU3HAKU U3YYEHHBIX (U3MUECKHUX  MOJIENEH:
MaTepHaibHas TO4Ka, a0COJIIOTHO TBEPJOE TENIO, TOUCUHBIM MCTOYHHUK CBETa,
Nyd, TOHKas JIMH3a, IUJJaHETapHas MOJENb aroMa, HYKIOHHAas MOJElb

ATOMHOTO sAJpa

1.15

XapaKTCPU30BaATh MMPUHIIUIILL JeficTBUS HN3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX

YCTPOMCTB C OMOPOM HAa HMX OMNUCAaHMS, HWCMOJb3ys 3HAHHUS O CBOMCTBax




(bU3MYECKUX SBJIEHUN U HEOOX0UMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

1.17

1.18

HCIIONB30BATh CXEMBl U CXEMATUYHBIE PUCYHKHU H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBbHBIX MPUOOPOB U TEXHOJIOTMYECKHUX IPOLIECCOB IPU
peleHny y4eOHO-IIPaKTHYECKUX 3ajjad, ONTUYECKUE CXEMbI AJISl MOCTPOCHMS

M300paKEHUH B IIIOCKOM 3€pKaJie ¥ COOMpAIONIeH TNH3e

MPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALIMIO O MPUMEPax) MPaKTUYECKOTO
UCTIONIB30BaHUS  (U3MYECKMX 3HAHWKW B  TIOBCEAHEBHOW KM3HH  JUIS
obecrieyeHnss 6€30MacHOCTH MpU OOpALIEHUU C MPUOOPAMU U TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHS 370POBbS U COONIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK WHGOpMAIMK (PUINIECKOTO CONEPKaHUS B CETU
HHTepHeT, caMOCTOSTENBHO GOPMYIHPYS TOUCKOBBIH 3a1IpoOC, HAXOIUTh ITyTH
OIpE/ICTICHUS]  JOCTOBEPHOCTH  IOJYYEHHOH MH(OpMAanMu Ha OCHOBE

HMMEIOIIUXCS 3HAHUH 1 JOIMOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

WCIOJIB30BATh TPH BBINIOJHEHUU YUYEOHBIX 33JaHUN HAayYHO-TOMYJISIPHYIO
auTeparypy (HU3M4ECKOTro COJEp)KaHus, CIpaBOYHbIE MaTepHajbl, PECYpPCh
cetu  HMHrepHer; Biaxerp  npuéMaMuM  KOHCHEKTHPOBAaHUS  TEKCTAa,

npeoOpa3oBanus HH(OPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

co3/laBaTh COOCTBEHHBIE IMHUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
nHQOpPMAIIMA W3 HECKOJBKUX HCTOYHUKOB (U3HUYECKOTO COICpKAHUS,
MyOJIMYHO TMPEACTABIATH Pe3ydbTaThl MPOEKTHON WU HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, TIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN
anmapaT u3y4aemMoro pasziena (U3MKA M COMPOBOXKIATh BBICTYIUICHHE

Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

P  BBIOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MIPOLIECCOB  pacHpeAessaTh OOSM3aHHOCTM B TIpYyNNe B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3a/Ja4aMHM, CIICIAWTH 3a BBIINOJHEHHEM IUIaHA JEHCTBUU WU
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OILIEHUBaTh COOCTBEHHBIM BKIaa B
NEeATEIBbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJECHCTBHUE,

NpOoABJIAA TOTOBHOCTL pa3pCllaTb KOH(I)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COiePKAHUSA
pasnesa 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA
®usuka — Hayka o mpupope. SBineHus npupoisl. dusnueckue
1.1 SIBIICHUS: MeXaHHUYECKHUe, TEIJIOBELIC, 3JIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbIE
®dusnueckue BenUUMHBL M3MepeHue (GU3NUECKUX BETUYUH.
1.2 Puznueckue puOOpHI. [TorpemHnocTs U3MEPECHUM.
MesxayHapoiHasi cucTeMa eAMHUIL
EcrecTBeHHOHayuHBIi ~ METOA  IO3HAHUSA:  HaOJIIOJCHMUE,
1 13 IIOCTAaHOBKA  HAY4YHOI'O  BOIIPOCA,  BBIABM)KEHHME  THUIIOTE3,
' HKCIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BsICHEHNE HA0IH01aeMOT0
SBJICHUS
1.4 Onucanne GU3NUECKUX SABJICHUN C TIOMOIIBIO MOJIEIEH
[TpakTyeckue paboOTHI:
N3mepenne paccTOsTHUN.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
' Omnpenenenue pasMepoB MaybIX TEJ.
WN3mepenne  TemmepaTypbl IpH  TOMOIIM  KHJIKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEpaTyphl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIIECTBA
21 CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL,
' JIOKa3bIBaIOLINE JUCKPETHOE CTPOCHUE BELIECTBA
25 JIBmxenue yactull BemecTBa. CBsA3b CKOPOCTH JBUKEHMS YACTHI]
2 ' ¢ TemrnepaTtypoil. bpoyHoBckoe nBuxkenue, 1upysus
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U
' OTTaJIKUBAHUE
24 ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH
' U TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMOCBSI3b MEXIY




2.5

2.6

CBOMCTBaMH BCIICCTB B Pa3HBIX arp€raTHbIX COCTOAHUAX U HX

aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
OCO0OEeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

[TpakTuyeckue pabOTHI:

OneHka auaMeTpa aToMa METOJOM pAAOB (C HCIOJIb30BaHHEM
dororpaduii).

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.

OnpiTbl 1O OOHApPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO

IIPUTAXKCHUA

JIBWDKEHUE U B3BAUMOJIEVICTBUE TEJI

MexaHndeckoe JABWKCHUC. PaBHOMepHOC H HCPABHOMCPHOC

3.1
JIBUKECHHE
3.9 Cxopoctb. CpenHsiss CKOpPOCTh IIPU HEPABHOMEPHOM [IBUKEHUM.
' Pacuér nmyTu 1 BpeMeHM JBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuUuu. B3aumopeiicTBue Ten Kak
3.3 MpUYMHA U3MEHEHHSI CKOPOCTU JBUKEHHUs Tell. Macca Kak mepa
MHEPTHOCTH Tela
34 [InotHocTh BemiecTBa. CBSA3b IJIOTHOCTH €  KOJIMYECTBOM
' MOJIEKYJ B €UHUIIE 00bEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOACHCTBHS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ MOMOULIBIO
' JUHAMOMeETpa
37 SIBneHue TAroTeHus U cwia TsokecTH. Cuila TSDKECTH Ha IPYTUX
' maHerax. Bec tema. HesecomocTs
38 Cuna tpenus. TpeHue CKOJIbXEHHUS M TpeHHE MOKos. TpeHue B
' IIPUPOJIE U TEXHUKE
39 CnoxxeHne  Cwi, HampaBlI€HHBIX IO  OJHOM  IPAMOIA.
' PaBHOnelcTBYIOIIASA CHIT
[TpakTiueckue paboThI:
OmnpezneneHre CKOPOCTH PABHOMEPHOIO JABIKEHHs (LIapuKa B
3.10 KHUJIKOCTH, MOJIENU 3JEKTPUUYECKOTO aBTOMOOWIISI U TaK jajiee).

Onpenenenue cpenHell CKOPOCTH CKOJBXKEHHS OpycKa WIH
[Iapuka MO HaKIOHHOM TIuiockocTH. OmnpeneneHne IMIOTHOCTH

TBép,Z[OFO TCIa. OHBITBI, ACMOHCTpUPYIOIIUEC 3aBUCUMOCTDH




3.11

3.12

pacTsbkeHus (nedopmariui) MPY>KUHBI OT TPHIOKEHHON CHJIBI.
OHBITI:I, ACMOHCTPUPYIOIIHC 3aBUCUMOCTDH CHUJIbI TPCHUA
CKOJIbXKCHUSI OT Beca Tella W XapaKTepa CONPHUKACAOIIUXCS

MMOBEPXHOCTEN

@dusnueckue SBIECHUS B IPUPOJE: IPUMEPHl JBUKEHUS C
Pa3IMYHBIMHU CKOPOCTSIMH B JKUBOM U HEXXUBOW IIPUPOJIE, ICHCTBHE

CHJIbI TPCHHA B IPUPOAC U TCXHUKE

TexHuYecKre yCTpoMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

[aBnenue tBEpaOro Tena. CrnocoObl yMEHBIIEHUS U YBETUUECHHUS

4.1
JTaBJICHUS
42 JaBnenne ra3za. 3aBHCHMOCTh [aBJICEHUS Ta3a OT 0O0BEMa,
' TeMIIepaTyphbl
13 [Tepenaua naBneHus TBEPABIMHU TEIAMH, KUIKOCTIMHU U ra3aMH.
' 3axoH [lackans. [lHeBMaTHUeCKHE MaITMHbI
3aBUCUMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.
4.4 I'mapocratnueckuit  mapagokc.  CooOwiaromuecss — COCYIbl.
['unpaBnuyeckrue MEXaHU3MBbl
Atmoctepa 3emum u armochepHoe mgaBieHue. [IpuUUnHBI
A5 CYLIECTBOBaHMS  BO3IyHIHOM  oOosouku  3emiu.  OmeiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO J1aBJIE€HUS OT BBICOTHI
HaJl YpPOBHEM MOps
48 N3mepenue atmocepHoro nasieHus. [Ipubops! 11 n3mMepenus
' aTMOC(hEepHOTO JTaBJICHUS
47 JleiicTBHE >KMIKOCTM W Tra3a Ha IOTPYKEHHOE B HHUX TEJO.
' BrrTankuBatomiast (apxumenioBa) cuiia. 3akoH Apxumezaa
4.8 [TnaBanue Ten. Bo3ayxomiaBanue
[TpakTiueckue paboThI:
HccnenoBaHne 3aBUCMMOCTH Beca Tela B BOjAe OT 00bEMa
NOTPYXKEHHOW B JKUAKOCTh 4YacTh Tena. OmpenerneHue
4.9 BBITAJIKUBAIOLIEH CUJIBI, IEVCTBYIOLIEH HA TEJO, ITOIPYKEHHOE B

KUIOKOCTD. HpOBepKa HE3aBHUCUMOCTH BI)ITaJ'IKI/IBaIOH_[ef/'I CHIJIBI,
HeﬁCTBYIOIHCﬁ Ha TCJIO B XHUIAKOCTH, OT MACChl TCJIA. OHBITLI,

JIEMOHCTPHUPYIOIINE  3aBUCHUMOCTh  BBITAJIKUBAIOIIECH  CHJIBL,




JIEHCTBYIOIIEH Ha TEJIO B )KHUAKOCTH, OT 00BhEMa MOTPYKEHHOU B
KUIOKOCTH yactu TCJ1a nu oT IIJIOTHOCTHU KHUIOKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHWE JIOAKH H

onpeaeneHue €€ rpy30noabEMHOCTH

®dusnueckue SBICHUS B MPHPOJE: BIUSHUE aTMOC(HEPHOTO

4.10

JABJICHUSI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

TexHUUyecKue ycTpoicTBa: COOOIIAOIIUECS COCYbI, YCTPOUCTBO
411 BOJIONIPOBO/A, THJAPABIMYECKUN TIpecc, MaHOMETp, OapomeTp,

BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTb
- [IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS TIJIOCKOCTD.
' [IpaBuno paBHOBecUs pplyara
5.4 [TpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
55 «3omotoe mpaBuiio» MexaHUKH. KodphuuueHt mose3Horo
' JEHCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennumanbHast SHEPTUU TEJA, MOTHATOTO HaJ 3eMIIEN
5.7 Kuneruaeckas sHeprus
5 58 [lonnas MexaHuyeckas DdSHEprus. 3aKOH M3MEHEHHS U
' COXpaHEHUs] MEXaHUYECKOU SHEPTUH
[TpakTiueckue paboThI:
Onpenenenne pabOTBl CHJIBI TPEHUS TPU PABHOMEPHOM
£ g JIBIDKGHMM  Tella MO0  TOPU3OHTAIBHOW  TOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHoBecus peiuara. M3mepenue KITJI
HAaKJIOHHOM  IUIOCKOCTH. [I3ydyeHMe 3aKOHa  COXpaHEHUS
MEXaHUYECKON YHEPTUn
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PhIUar B TEJI€ YEIOBEKa
511 TexHuueckue yCTpOWCTBA: phlyar, NOABUKHBIA U HEMOBHKHBIN
' 0JIOKH, HAaKJIOHHAS TIJIOCKOCTH, MPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Kon IIpoBepsiemble 31€MEHTHI COAEPKAHUSA




pasiena 3J1eMeHTAa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
' MoJsieKyld.  OmIbIThI, HOATBEP)KIAIOLUIME  OCHOBHbBIE
I10JIOKEHUSI MOJIEKYIISIPHOKUHETUUECKON TEOPUH
Mogenu  TBEPAOro, OJKUAKOTO W ra3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amopgHbIe
Telna
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKUHETHYECKON
TEOPHH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnnoBoe paciMpeHue U CxKaThue
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOTO IBUYKEHHSI YaCTHUI]
6 6.7 Buytpennss sneprust. Crnoco0bl H3MEHEHHsI BHYTpEHHEH
' SHEpIuu: Tersonepesaya U CopepiieHue padoThl
6.8 Bunel temonepenayu: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3JIy4yeHue
KonnuectBo  TemoThl.  YaenbHas — TEIIOEMKOCTh
6.9
BELIECTBA
TemsooOMeH M TEmJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBAHNE KPUCTANINYECKUX BEILIECTB.
. VY enapHas TEIIOTA IIABICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. Vcmapenue.
610 Kunenune. VYaenbHas  Ttemiota mapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOIro
JIaBJICHUS
6.13 BnaxxnocTs BO3myxa
6.14 DHeprus TOIIMBa. Y ieibHasl TeMI0Ta CrOPaHUs




6.15

6.16

6.17

[Mpuanumnel  pabotel  TerioBbix  asurarenei  KITJ]
TEIJIOBOT'O JBUTATelsd. TemaoBhIC NBHTATCIIM M 3alllMTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

mponeccax

[IpakTuueckue padbOTHI:

H#H#HPar###0nbITBl M0 OOHAPY)KEHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

#H#HPar#H###0OnbITEl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
IIOBAPEHHOM COJIM WM caxapa.

#HAPar###O0OneITEl 11O HAOMIOAEHUIO  TEILIOBOIO
paciIupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#H##Par#H#Onpenenenue naBieHUs] BO3oyxa B OalljloHE
HITIPHUIIA.

H#HHH#Par###OnbITEl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

###Par###1[posepka runore3bl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHYECKOH
TpyOKe OT TeMIepaTyphl.

#H##Par#H##Habmonenne W3MEHEHUS BHYTpEHHEH
SHEPTUM Tela B pe3yJbTare Teruionepeaadyu U padboThl
BHEIIHHUX CHUIL.

###Par##llccnenoBanre SBICHUS TEIJI0OOOMEHa WpH
CMEIIMBAaHUH XOJOJAHOW U rOpsTYEr BOJIBI.
#HH##Par###OnpeneneHue KOJIMYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJOW TMpH TEMJIO0OOMEHE C HarpeThiM
METATUYECKUM [IUITUHAPOM.

#HH##Par###Onpenenenue  yACIbHOW  TETUIOEMKOCTH
BEIIIECTBA.

###Par##lccnenoBanue mporecca UCIapeHus.

##HPar###Onpenenenue  OTHOCUTENBHOW — BIaKHOCTH

BO3/IyXa.




#H#Par####0npeneneHue yAaelbHOW TEIUIOTHI IJIABJICHUS

JIbJA.

6.18

dusznueckue SBICHHS B IPUPOJAC: MMOBEPXHOCTHOE
HATSOKCHHE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOZOEMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckue  ycTpoicTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOb30BaHUSI KPUCTAILIOB, >KUJKOCTHBIH TEPMOMETP,
JATYUK TEeMIepaTrypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETP, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsioB
BzaumoneiictBue 3apsbkeHHbIX Tenl.  3akoH Kysona

7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apPSKEHHBIX TEIl OT
BEJIMUMHBI 3aPSI0B U PACCTOSHUS MKy TEJIaMH )
DnekTpuyeckoe mnoiie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

7.3 nosist. IIpyHOMO Cyneprno3uuyu 3JIEKTPUYECKUX I10JIER
(Ha KauECTBEHHOM YpPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u
JTUDJICKTPUKHU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DONeKTpUueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHUS
3JEKTPUYECKOTO TOKA. ICTOUHHUKYM MOCTOSIHHOTO TOKa
JewcTBus AIEKTPUUYECKOTO TOKa (TerutoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
JKHAKOCTSAX U ra3ax

78 Onekrtpuueckass nenb. Cuna TokKa. OJNEKTPUYECKOE
HarpspDKEHUe

79 CornpoTuBieHue MIPOBOJIHUKA. VaensHOE
COTIPOTHBIICHUE BEIIECTBA

7.10 3akon Oma a1 yq9acTka 1enu

711 [TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHHUE
MIPOBOJIHUKOB

712 PaGora u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa — Jlenua

7.13 DONEeKTpUYECKHE IEeNMH W TMOTPEOUTENN AIEKTPUUECKOU




sHepruu B ObITy. KopoTkoe 3amMblkaHue

7.14

7.15

IloctossHHBIE MarHuTHEL. B3amMoneicTBHE IMOCTOSHHBIX
MAardmuToB

MarautHoe T1ojie. MarHuTHoe T1Iojie 3eMJIH M €ro
3HAUYCHHE IS JKU3HU Ha 3eMiie

7.16

7.17

OnbiT Dpcrena. MarHuTHOE 10JI€ SJIEKTPUYECKOrO TOKa.
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IIOJS HA IMPOBOJHUK C TOKOM.
DIEeKTpOoABUTaTENlb MOCTOSHHOIO TOKAa. Mcmoap3oBaHue
JJIEKTPOJBUIaTeIei B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe

7.18

Oneitel  @apages.  SIBineHHe  3IEKTPOMarHUTHOMN
uHaykuuu. [Ipasuio Jlenna

7.19

DneKTporeHepaTop. CrniocoOsl MOJTyYeHUS
3JIEKTPUYECKON SHEPIuHu. DNeKTPOCTaHITUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH

7.20

[IpakTuyeckue paboOTHI:

OnBITH 110 HAOTIOCHUIO JICKTPU3AIUU TEJl HHIYKITUEH
Y NIPU CONPUKOCHOBEHHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
HPOBOJHUKH U AUIIEKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON IeNu
HOCTOSIHHOT'O TOKa.

W3mepeHnue u peryiupoBaHue CUiIbl TOKA.

W3mepeHue u peryarpoBaHue HapsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HAIPKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOILNE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs 1 MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HANPSHKEHUA  TIpU
IIOCIIEIOBATENIBHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia As CHJIbI TOKa MpPU MapajuieIbHOM
COoeMHEHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO0 TOKAa, WUAYILEro 4epe3  Pe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEISIEMON Ha pesucTtope. MccnenoBanue 3aBUCHMOCTH
CHJIBI TOKa, WAYIIEro 4yepe3 JIAMIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUSL TMOCTOSIHHBIX MAarHUTOB.
HSy‘IeHI/Ie MAarauTHOI'O IOJIA IMMOCTOAHHBIX MAarHuTOB IIpU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JIEUCTBUSA JIEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTymlKyu ¢ TOKOM WU MarHuTa OT CHJIbI
TOKa M HalpaBleHMs TOKa B KaTymike. I3ydyeHnue
)ICfICTBI/ISI MAaroHMTHOIrO II0Jii Ha IMPOBOAHUK C TOKOM.
KoHcTpynpoBanue u U3Yy4EHHE paboThI




3JIEKTPOJIBUTATEIIS. N3zmepenne KII
BHeKTpOI[BHFaTeHBHOﬁ YCTaHOBKH. OIBITEH 10
WCCJIEIOBAaHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HHIYKIUH:
HCCICAOBAHUC W3MEHCHHMH 3HAUYCHUS U HaITpaBJICHUA
WHJYKIIMOHHOTO TOKa

7.21

®usnyueckue SBICHUS B IPUPOJE: DIEKTPUUYECKHE
SBIICHUS B  arMmocdepe, OIJICKTPHUUECTBO  JKUBBIX
OpraHM3MOB, MarHWTHOE MoJje 3eMiiu, Apeld MmooCcoB,
pOJIb MArHUTHOTO TOJIS ISl )KU3HU HA 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHnyeckne yCTpOMCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTeNbHbIC
AIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb
IIOCTOSIHHOT'O TOKa, FT€HEepaTOp NOCTOSHHOT'O TOKA

9 KVIACC

Kon
pasnuena

Kox snemenra

HpOBepﬂeMLIe QJICMCHTBI COACPIKAHNA

MEXAHWYECKUE ABJIEHUA

81 Mexannyeckoe ABuKeHue. MarepuanbHas — TOYKa.
Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NPSAMOIMHEWHOE IBUKEHUE
HepaBHomepHoe mnpsMosinHeitHoe apwkeHue. CpenHss

8.4 W MrHOBEHHas CKOpPOCTh Tela TPU HEPAaBHOMEPHOM
JIBYKEHUH

85 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE

' JIBIDKEHUE

8.6 CBobonnoe naaenue. OnbITel ["anunes
PaBHOMepHOE aBIKEHHME MO OKpyxkHocTu. [lepuon u

8.7 yacToTra oOparieHus. JIuHeitHas W yriioBas CKOpPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HptoToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona

8.11 [IpuHOMN cynepno3unuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TpeHMs: cuja TPEHUS CKOJIbKEHUS, CUjla TPEHUS

813 MIOKOS, IPYTHe BUABI TPEHHS
8.14 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSATOTCHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
8.15 Hemwxenne  mmaHer  Bokpyr  Cosnma.  IlepBas
' KOCMHYECKasi CKOPOCThb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuanbHOil TOUkH. AOGCOTIOTHO TBEPAOE
8.16
TEJO
8.17 PaBHOBecue TBEpPAOro TeNa C 3aKPEIIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmmynse Tenma. U3menenne umirynbca. IMIyabe CHTbI
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTh
822 PaGora cun TsokectH, ympyroctd, TpeHus. CBs3b
. SHEPruu U paboThl
8.93 [loTenumanpHass dSHeprus Tena, MOJHATOTO  HaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEpPrus CKaToN NPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH
[IpakTuyeckue paboOTHI:
OrmpenenieHne CpeIHEN CKOPOCTH CKOJBXEHUs Opycka
WIM JBWKEHUS IIAapUKa IO HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpeHUsl Tella MPH PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAaKJIOHHOM TIOCKOCTH.
8.97 HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHU NpHU

PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CTU TPH PABHOYCKOPEHHOM
JIBUKCHUH O€3 HAaYallbHOW CKOPOCTH MYTH OTHOCSITCS
KaKk psAa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJINHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHUJIbI TPCHUA CKOJIBXKCHUA




8.28

8.29

OT CHJBl HOpMalmbHOTO nHaBneHus. OmnpeneneHue
KodpduuueHTa TpeHus CcKoubxkeHus. OnpenencHue
KECTKOCTH MpPYKUHBL. OnpeneneHue padOTHl CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBIXKCHMU Tella TI10
TOPU30HTAILHON TOBepXHOCTH. OmpeneneHne padoThI
CWIBl  YOPYrocTM  NpH  IOABEME  TIpy3a €
WCIIOJIb30BAHMEM  HETOJBM)KHOTO W THOABHIKHOTO

OJI0KOB

@u3nYEeCKUe SIBJICHUS B MPUPOJAE: NMPUIUBBI U OTIIWBBI,
nBukeHue IuiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckne  yCTpOWCTBA:  CHUJIOMETP, JATUUKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTUKU
KoJIeOaHUH: IepuoJ], YacToTa, aMIUIMTY 1A

9.2

9.3

MaremaTuyeckui u NPYKUHHBIN MAasITHUKHU.
[TpeBpareHue sHeprun Npu KoueOaTeIbHOM JIBHKCHUN

3aryxaromue kojeOaHus. BeIHYKICHHBIE KOIeOaHUs.
Pe3zonanc

9.4

9.5
9.6

9.7

9.8

Mexannyeckue BoJaHbI. CBOMCTBa MEXAHUYECKUX BOJIH.
[IponosibHBIE U TIONEpEYHBIE BOJIHBL. J[IMHA BOJHBI U
CKOPOCTh €€ pacnpoCTpaHeHUs1. MeXaHUYECKUE BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKNE BOJIHBI

3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
WNHdpa3Byk U yIbTpa3Byk

[TpakTyeckue paboOTHI:

Onpenenenne 4YacTOTbl W Mepuojaa  KoyieOaHMM
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacTOThl W Mepuojaa  KosieOaHMi
NPY>KHHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuojaa  KoseOaHUit
MOJBEIIEHHOITO0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojaa  KoseOaHUit
NPY)KUHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoaa KoJie0aHun rpysa,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbl. M3Mepenue yckopeHusi cBOOOIHOTO Ma/leHus
@dusnueckue SBICHUS B MPUPOJE: BOCTIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0




9.9

TexHuueckrne YCTpOMCTBA: HXOJIOT, HCIOJIb30BaHUE
yIBTPa3ByKa B ObITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHUTHOE M0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DrnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
BonHoBBIE CBOMCTBA CBETa
[TpakTuueckue paboOThI:

10.4 N3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUJIBHOTO TeseoHa
dusuyeckue SBICHUS B MPHUpPOJAE: OUOIOTHYECKOE

10.5 JieificTBue BUJIUMOTO, yIBTPaduOIETOBOTO u
PEHTT€HOBCKOTO M3TYyYeHH

10.6 TexHuueckue yCTpoiicTBA: UCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBS3U

CBETOBBIE SBJIEHU A

111 JlyueBas monens cBera. MicTouHuKHU cBeTa

11.2 [IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

11.3 Otpaxxenue cBeta. [1nockoe 3epkaiio. 3aKOH OTpaKEHUS
cBeTa

11.4 [Ipenomiienne cBera. 3akOH IIPEJOMJICHUS CBETa.
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA

115 JInnza. Xop nyyen B JIMH3E

11.6 OnTnueckas cucrema ¢oroanmnapara, MUKPOCKONA H
TeJecKona

11.7 I'ma3 kak onrudeckas cucrema. biau3opykocTs H
JAJIbHO30PKOCTh

11.8 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HpioTOHA.
CrnokeHue cieKTpajbHBIX IIBETOB. JlMcriepcus cBeTa
[TpakTyeckue paboTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpaXEHMsI CBETOBOIO JIy4da OT yIJla MajJeHUs.
###Par#HH#113yuenne  xapakTepuUCTHUK  M300pakeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUSI CBETOBOIO JIyda OT YIJIa IaJEHUs Ha

11.9 TPaHHULIE «BO3/IYX — CTEKIIO.

###Par###lonyuenne  M300pakeHU C  MMOMOILBIO
coOMparoIel TUH3HI.

#H#Par###Onpenennenue  (OKYCHOTO pPAacCTOSHUSL U
ONTUYECKOI CUITbI COOUpAOIIEeH JTMH3BI.
HHHPar###ONBITEL 10 pa3liokeHUI0 Oenoro cBeTa B
CHEKTp.

HHHPar###ONBITEl IO BOCIIPHUATHIO IIBETA INPEIMETOB
IIpH UX HAOJIIOAEHUH Yepe3 IBETOBbIE (PHIIBTPHI
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®dusuyeckue siBIeHUs B npupone: 3armeHus CojHua u

11.10 JlyHsl, 1BeTa Tel, ONTHUYECKUE SBICHHUS B aTtMocgepe
(uBeT HebOa, pedpakius, paayra, MUPax)

11.11 TexHuueckue YCTpOMCTBA: OUKHU, HIEPUCKOTI,
¢doroanmnapar, ONTUYECKHE CBETOBO/IBI

KBAHTOBLGIE ABJIEHUA

121 OmnbiTel Peszepdopna u mimaHeTapHas MOJENb aTOMA.
Mogens aroma bopa

12.2 Hcnyckanue M TMOIJIOLIEHHE cBeTa aToMOM. KBaHTBHI.
JInHelyaTele CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3mydeHHs

12.4 Crtpoenue aromHoro szapa. HykinonHas Mozenb
aTOMHOTO siapa. M3oTonsl

12.5 PannoaxtuBHble npeBpamenus. llepuon nomypacnana
aTOMHBIX sJIep

12.6 SnepHble peakuyuy. 3aKOHBI COXPAHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCET

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunresa u genenus siuep. Mcrounuku sHeprum
CounHia u 3BE37

12.9 Slnepnas  sHepreruka. /JlelicTBHME  paJMOaKTHBHBIX
U3JIYy4YEeHUH HA )KUBbIC OPraHU3MbI
[TpakTryeckue paboTHI:
HaGmtoieHne CrjiomHbIX M JIMHEHYaThIX CIIEKTPOB

12.10 U3JTy4EHUs.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPIrUU YacTUILIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTUBHOTO (oHa
@usznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
paZvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

1211 paZMOaKTUBHOE U3JIYYEHHE TMPUPOAHBIX MHHEPAJIOB,
JNEHUCTBUE PAJUOAKTUBHBIX H3JIyYEHUN Ha OpraHu3M
YesoBeKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOU CBSA3H
U TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIECPUMEHTAa B
buszmke, o0 cucTeMooOpa3ywmieil poau (U3MKA B Pa3BUTUHU
€CTECTBCHHbIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIOIHNH
bu3NYeCKUX 3HAHUN U UX POJIM B LIETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUICKUX U 3apyOCKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJIE), O JBIXKCHHHM Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3nyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBIICHHE;
YMEHHUE PacIO3HABaTh MPOSBICHNE MU3YYEHHBIX (DU3MUECKUX SBICHUH
B OKpYXarollleM MHpEe, BBIICISAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKM)

Biianenne ocHOBamMu IOHATUHHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKM M HMCIOJIb30BAaHUE WX I PEHICHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOWCTBA Ted, (U3UUYECKUE SIBICHUA U
MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/I3I/I‘-ICCKI/IG SAIBJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenne ocHoBaMHM METOJOB HAayyHOrO TO3HAHUSA C Y4ETOM
coOirofieHHs MpaBuil 0€30IacHOro Tpynaa: HaOoeHue (PU3NYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTANBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH XOJ]
OTIBITA U 3AIHMCHIBATD €T0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYNH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSTEIILHO CcoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYHMCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBAThH IOJyUYECHHBIE PE3yJIbTAaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTANBHBIX  HCCIEIOBaHUIA,
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
NPOBOJIUTh  HCCIEJOBaHWE IO  HWHCTPYKIUH,  IPEICTABISATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TaOJIHIl U




rpauKoB, YUUTHIBATh MOTPEHIHOCTH, JI€NaTh BHIBOABI IO PE3yJIbTaTaM
UCCIIEI0BAHUS

[ToHnmMaHue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, MOAEIH CTPOECHHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHAsi MOJIelb aTOMHOIO siipa) U yMEHHE NPUMEHATh UX AJIs
00BsICHEHUS] (PU3UUECKUX POIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE MPOIECChl U CBOIMCTBA TN, B TOM
Yucli€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOWCTBA (PU3UUECKUX
SBIICHUI, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

YMmenue pemarh pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBAalOIIUE (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISBJISATh HEAOCTAIOLIME JIaHHbIC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEITMUMHBI, TOJIyY€HHOHN IPU PEIIEHUH 3a/1a4uu

10

11

YMeHue XapakTepus3oBaTh IMPUHLUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB [0 MX OMHMCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (Qu3MUecKue
3aKOHOMEPHOCTHU

YMeHne HWCHoibh30BaTh 3HAHUS O (PU3MUECKUX SBICHHAX B
HOBCEHEBHON KM3HM I oOecrnieyeHHss ©O€30HacCHOCTH NP
oOpamieHUd ¢  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHHS B OKPYXKAWOLIEH cpele; MOHMMaHUE
HEOOXO/MMOCTH MPUMEHEHMs JOCTHXEHUH (PU3MKM U TEXHOJIOTH
JUISL palfMOHAJIbHOTO MTPUPOIONOIB30BaHUS

OnelT moucKka, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(GU3NYECKOro COAEp)KaHUs C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHUE OLIEHHWBATH JOCTOBEPHOCTb
NOJYy4eHHOM MH(pOpMAalMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOTO CONIEpP)KaHUS, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnaneHue 0a30BbIMM  HaBbIKAaMHU  IpeoOpa3oBaHUs
nH(pOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JApYIyl0; yMEHHE
Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

013 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe pABmxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBUIKEHUSI
PaBHomepHOoe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUTS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMEpHOE NpsAMONIMHENHOE NBU)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 xX(1)=x,+vt
I'padvku 3aBUCHMOCTH OT BpPEMEHH MJIs MPOCKIIMH CKOPOCTH, MPOCKIIHH
MepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHMUSI:
2
Sy} =Vg, *f+ay* ;
2
@opMynbl Uil TPOEKIMHU MEPEMEIIECHUs], MPOEKIUH CKOPOCTU U MPOECKIUHU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHW HJisi MPOEKIIMH YCKOPEHHs, MPOCKIIUU
CKOPOCTH, MPOEKIHMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBobognoe manenue. dopmyinbl, onuckiBaroye CBOOOJHOE MaJeHUE Tela
1.5 M0 BEPTHKAIU (JBUKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJIi NPOEKIHU YCKOPEHWS,




1.6

MPOSKIIMA CKOPOCTH W KOOPJWHATBHI TPH CBOOOJHOM IaJICHUU Tella II0
BEPTHKAIH

CKOpoCcTh paBHOMEpPHOTO JIBIDKEHHUS Tela MO OKPYKHOCTH. HampaBnenue
CKOPOCTH.

dopmyna i BBIYUCICHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH M TIEPUOJ
oOparieHus:

. 2R

T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

ycKopeHusi. @opmyiia JJ1sl BBIYUCICHHUS YCKOPEHUS:

®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:

vol
T

1.7

1.8
1.9

1.10

Macca. IIn1oTHOCTB BelleCTBa. d)opMyna JJIA BBIYUCJICHUSA ITINIOTHOCTH .

_m

P=%

Cuna — BexktopHas ¢puszudeckas BenudrHa. CI0KeHHUe CUil
SBnenune unepuuu. [lepsriit 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI,

JICHCTBYIOLIEH HA TEJIO

1.11

1.12

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi

TpeHHe IIOKOA U TPECHUEC CKOJIBXKCHUA. CDopMyna IJI1 BBIYUCIICHUA MOIYJIA

CHJIbI TPCHUSA CKOJIbXKCHUSA:

szp-;"-f




1.13

Hebopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aK0oH YIpyrou
nedpopmanuu (3axox ['yka):

F=Ik-Al

1.14

1.15

1.16

BcemupHoe Tsrorenue. 3aK0H BCEMUPHOTO TATOTCHUS:
my -,
F=¢g.—L1 2
R

Cuna TspKecTH. Y CKOpeHHEe CBOOOIHOTO M/ ICHHSI.
dopmyia I BBIYMCICHHS CHUJIBI TSDKECTH BOJIM3H MOBEPXHOCTH 3emin: F =
mg.

JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku
Wmnynbe Tena — BeKTopHast pr3nyeckasi BeIMIUHA.
D=mi
Nmnynbe cuctemsl Ten. M3MeHnenne umnynbsca. MMiynbe crsibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
D=1+, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

1.18

Mexann4geckas pa60Ta. d)opMlea JJI BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fsoosc
Mexannueckass MOIITHOCTD:

nv=24
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUECKOW SHEprun. Popmyra s BBIYUCICHUS

MIOTEHIMAJIbHOW DHEPIUH TEJIa, TIOAHATOrO

Hajg 3eMIIEH:

E,=mgh




1.19

1.20

Mexanuyeckas dSHEprus:

E=E;.+E P

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyra s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparteHne MEXaHUUYECKON SHEPTUU NIPU HATMYUM CUJIbI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. Moment cubl: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIM 1 HenoaBWKHBINA 0110ku. KII/] mpocThix MexaHU3MOB,

n= Anonesnas

AS&TIZE‘I A

1.21

JlaBneHne TBEpAOTO TEma.

@opMyiia 11 BBIYMCIICHUS TABJICHHS TBEPIOIO Tena:

_F
p_S'

I[aBJ'IeHI/Ie rasa. ATMOC(I)epHOG JaBJICHHC.

FI/I,[[I)OCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUIKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil mpecc

1.23

1.24

3akoH Apxumena. @opmyna Uisl ONPEACICHHS BBITAIKUBAIOLIECH CHIIBL,
JEWCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WJIH ra3:

Fag =PEV
VYcnosue ruiaBanus tena. [ImaBanue cyoB 1 BO3AyXOIUIaBaHUE

Mexannyeckue KoiieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHWH.

dopmyna, CBA3BIBAIOLIAS YACTOTY U MIEPUOJT KOJIEOaHUH:




1.25

1.26

1.27

MaremaTuyeckuii M NPY>KUHHBIA MasATHUKH. [IpeBpailleHre sHEepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc

MexaHnndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBIL:

L=uv-T

1.28

3ByK. I'poMKOCTBh U BbIcOTa 3ByKa. OTpak€eHUE 3BYKOBOI BOJIHBI Ha TPaHUILIE

nByX cpen. MHdpa3Byk u ynbTpa3ByK

1.29

1.30

1.31

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
HPY>KUHBL; KO3((UIMEHTa TPEHUS CKOJIBXKEHUS; pa0OThl CUIIbI TPEHUS, CUIIbI
YIOPYTOCTH; CpEIHEN CKOPOCTH JABMKEHHUS OpYyCKa 110 HAKJIOHHOM IUIOCKOCTH;
yCKOpeHus: Opycka Ipu JBM)KEHUH MO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojieOaHWM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoja
Kose0aHUH MPY)XKMHHOTO MAasTHHKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YIPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HEMOJBI)XHOr0 0JioKa; pabOThl CUJIBI YIPYrocTH NpU MOABEME Ipy3a ¢
MTOMOIIIIO TTOABMXKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpykEHHON
4acTU Tejla U OT IJIOTHOCTH KHMJIKOCTH; HE3aBUCHUMOCTH BbITAJIKMBAIOIIEH
CHJIBI OT MaccChl TeJla; CHJIbl TPEHUS! CKOJIBXKEHHS OT CHJIBI HOPMAJIbHOI'O
JaBJICHUS M OT poJa IOBEPXHOCTH; CWJIBl YIPYroCcTH, BO3HUKAIOIIEH B
NpYy)XHHE, OT CTENeHH AedopMany NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHa HampapBisiolell; mnepuoja (YacToTbl) KoJeOAaHUN HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; MepruoJa KoJeOaHuil NpyKUHHOTO MasiTHUKa OT
Maccel TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosieOaHWH HUTSHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka
yCIIOBUSI paBHOBECHS pblyara

Qusuueckue s6leHUs 6 Npupode. TPHUMEPHI JBIKECHUS C Pa3TUYHBIMU
CKOPOCTSIMM B KMBOW M HEXKHMBOM IMPUPOAE, ACHUCTBUE CHUJIBI TPEHUS B
MPUPOJIE U TEXHUKE, MPUIUBBI M OTJIMBBI, JBIKeHUE TiaHeT CoJIHEYHOMH
CHUCTEMBI, PEAKTUBHOE JBH)KCHUE JKHUBBIX OpPraHMW3MOB, pblYyarl B TeEJE
YeJIOBEKa, BIUSHUE aTMOC(EPHOTO J1aBlICeHUs HA KUBOW OpraHu3M, TIaBaHUE
pBIO, BOCIPHUATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IlYyHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIUAOMETP, TATUYUKH TOJO0KEHHS, PACCTOSHUS U
YCKOPEHUs, JWHAMOMETp, MHOJIIWIHUKH, PAKeThl, pblyar, MOJBMXKHBIH W
HETIOJIBMKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,
cooOniaronmecs cocyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABINYECKHI ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHHKE

2.1

TEIIJIOBBIE ABJIEHUA

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpPUH CTPOCHUS
BellecTBa. Mojenu TBEPAOTo, JKUIAKOTO M Tra3000pa3HOrO  COCTOSHUH




BeniectBa. Kpucrannuyeckue u amopdusle Tena

HBI/I)KGHI/IC HyacTull BEUICCTBaA. CBs13b CKOPOCTH OBWIXXCHHA YaCTull C

2.2 .
Temreparypoil. bpoynoBckoe nBmxenue, uddysus
2.3 CMaunBaHUE U KaNWUISIPHbIC SBJICHUS
2.4 TennoBoe pacmmpeHue u cxaTue
2.5 TemnnoBoe paBHOBECHE
26 Buytpennss sneprus. Pabota u Teruonepenaya Kak CriocoObl M3MEHEHHS
' BHYTPEHHEHN SHEPruu
2.7 Bune! Teronepenadn: TeIONPOBOHOCTD, KOHBEKIINS, U3TyICHHE
Harpeanne wu oxmaxkaenwe Tel. KoaudecTBO TEIUIOTHL. Y IeibHas
TEIUIOEMKOCTbD:
2.8
O=cml(t,~t)
3aKOH COXpaHEHMsI SHEPTrUU B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
O +0, +..=0
HUcnapenue u xonaeHcauus. M3MeHeHue BHYTPEHHEH SHEPrUU B MPOLIECCE
210 ucnapeHus ¥ KoHaeHcauuu. KumeHwe XUAKOCTH. VYaeiabHas TeIuoTa
' napoo6OpazoBanus: L = Q/m
211 BrnaxnocTs Bo3ayxa
[InaBnenve u xKpucraumzanus. l3MeHeHue BHYTpEHHEH OSHEPruu MpH
TJTABJICHUY Y KPUCTAJUTA3AIMA. Y JIeNTbHAS TETUIOTA TIJIaBICHHUS
2.12 5 0
m
BHyTpeHHsI1 SHeprus CropaHust TOIUIMBA. YJelbHass TEIUIOTAa CTrOpaHUs
2.13 tormBa: q = Q/m
2.14 [Tpuntmne! pabots! TemnoBbix nurateneit. KI1J[ rernmoBoro gsurarens
Ipaxmuueckue pabomol
N3mepenne  ynmeiapbHOW  TEIIOEMKOCTH — METAUTMYSCKOTO  IVUTHHIPA;
KOJMYECTBA TEIUIOThI, MOJYYEHHOTO BOJOH KOMHATHOM TeMIepaTyphl
(UKCHPOBAaHHOH MacChl, B KOTOPYIO OIYIIEH HAarpeThld IMHIUHJD;
2.15 KOJMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM IMJIMHIPOM, MOCIE OMyCKaHHs
€ro B BOJY KOMHATHOH TeMIIepaTyphl, OTHOCUTEIHPHON BIAXKHOCTH BO3/IyXa;
VACTBbHOW  TEIUIOTHI  ITUTABIICHUS Jibja. McciemoBaHue  M3MCHCHHS
TEMIIEPaTyphl BOABI MPHU PA3THUHBIX YCIOBUSX; SBIECHUS TEIIo0OMeHa MpH
CMENIMBAaHNU XOJIOJHOW U ropsiuel BOABL; MPOLECCa UCTIAPEHUS
Qusuueckue s6leHus 6  nNpupode: TIOBEPXHOCTHOE HATSDKEHHE U
216 KaMWJUSIpHBIE SBIICHUS B TPHPOJE, KPHUCTAUIBI B MPHPOJAC, H3ITYUCHHE

ConHila, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI,
TyMaHa, WHesl, CHera




Texnuueckue  ycmpoticmea:  KaNWUIAPbl, TNPUMEPHl  HUCIOJIb30BAHMS
KPUCTAJIJIOB, >KUJKOCTHBIA TEPMOMETpP, JMJATUUK TEMIIepaTyphl, TEPMOC,

217
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTEeJIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba BU1a 31eKTpUUYECKUX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaa
34 Onekrpruueckoe nosne. Hanpsok€HHOCTh 3nexkTpuyeckoro mnoss. [Ipunnmn
' CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snextpuueckux 3apsaoB. JleWicTBHE 3JIEKTPUYECKOrO MOJS Ha
' 3eKTpUUecKue 3apsabl. [[pOBOAHUKY U JUAIEKTPUKU
[locTostHHBIN 3nekTpuyecKkuid ToK. JlelcTBus snekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 l=g/t,U=A/q
DNEKTPUUECKOE COIPOTUBIICHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenpHOE COEIMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:I=1+1; Rzi.
2 2 2
CMemaHHble COEUHEHNS IPOBOIHUKOB
310 PaGota u momrHoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe Iosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
' MarHUTHON MHAYKIIMHU
313 MarautHoe 1oJie IOCTOSHHOTO MarHuTa. B3anMopaelcTBHE NOCTOSIHHBIX
' MarHuTOB
3.14 JlelicTBre MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 OmnsiTel Papanes. SBneHue 3neKTpoMarHuTHON MHAYKIH. [IpaBuio Jlenna
IIpakmuyeckue pabomul
316 W3mepenue HSIeKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH

QJICKTPHUYCCKOI'0O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKA.
HccnegoBanne 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAKOIICTO B IPOBOJHHUKE




(pe3ucTopbl, JIaMIoO4Ka), OT HAmpsHKCHWsT Ha KOHIAX MPOBOJHUKA;
3aBUCHMOCTH COIPOTUBICHUS OT JJIMHBI TPOBOJHUKA, TUIOMIATU €r0
MOTIEPEYHOT0 CEUCHHSI U YACIBLHOTO CONTPOTHUBIICHUSI.

[IpoBepka  mpaBwia  AJs8  DJIEKTPUYECKOTO  HANPSHKCHHS — TIPH
MOCJICIOBATEIHBHOM ~ COCIMHEHHH IPOBOJHUKOB, TMpaBWJIa ISl CHJIBI
ANEKTPUYECKOTO TOKA TIPU MMAPAICIIBHOM COCIUHEHUH MPOBOJIHHUKOB
(pe3uCTOpHI U JIAMITOYKA)

Qu3zuyeckue s61eHUs 6 npupode: DIIEKTPUYECKHE SBJICHHUS B aTtMmocdepe,

3.17 AJIEKTPUUYECTBO KHUBBIX OPraHU3MOB, MarHuTHOE TMoJie 3eMiH, Jpend
IIOJIFOCOB, POJIb MArHUTHOTO 1OJIS AJIS J)KU3HU Ha 3emMiie, OJSIPHOE CHsIHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMETP, BOJIBTMETP, PEOCTar,
CU€TUUK IJIEKTPUYECKOM SHEpruM, HIIEKTPOOCBETHTEIbHbIE IMPHOOPHI,

3.18 HarpeBaTelbHbIE ANEKTPONPUOOPEI (mpumepsr), IIEKTPUYECKUE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmogenb cBeta. [IpsMonMHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jlucniepcust cBera

324 JIunza. Xop mydeii B mun3e. DokycHoe paccTosHue TuH3bl. OnTHyeckas cuia
mun3bl: D = 1/F

3.25 ['ma3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
###Par#t#113mepeHne ONTHUYECKON CHIIBI COOMpAroIIel JTHH3BI, (POKYCHOTO
paccrosiHUsL coOuparomieil JMH3BI (TI0 CBOWCTBY paBEHCTBA pPa3MEpOB
npeaMera u u300pakeHus, Korjaa npeaMeT pacioyio’keH B ABOMHOM (oKyce),

3.26 TOKAa3aTeJIs MPEIOMJICHHS CTEeKJIa.

###Par#t#ccnenoBanue cBOCTBAa N300paKEHUS, TOTYYEHHOTO C TIOMOIIBIO
coOuparomel JTUH3bI; U3MEHEHUs! (POKYCHOIO pacCTOSHUS JIBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yTJIa MPEJIOMIICHHs] CBETOBOTO JIyya OT yIJla MajieHus Ha
TPaHHIIEC «BO3YX — CTEKIIO»

397 Qusuueckue saenenus 6 npupooe. 3armenust Comnua u JIyHBI, 1BeTa Ted,
OINITHYECKHUE SIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUpax)

328 Texnuueckue ycmpoticmeéa: OYKH, TeEpHUCKoI, (oToanmapar, ONTHYECKHUE
CBETOBO/IBI

4 KBAHTOBEBIE SABJIEHUA

41 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-uznydeHus. Peakuum anbga-u
Oera-pacnaga

492 OmneiTel Pesepdopaa mo paccesHuto anbda-yactuil. [lmanerapnas monenb
aTroma

4.3 CocraB aromHoro siapa. M3orormel

4.4 Ilepuon nonypacnaia aTOMHBIX sJIEp

4.5 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI

46 Dusuueckue s6leHUs 8 Npupooe: E€CTECTBEHHBIH paJHMOaKTHUBHBIN (OH,

KOCMHUUYCCKHUEC JIYUH, PAAUOAKTUBHOC M3IYUCHUC TPHUPOAHBIX MHUHCPAJIOB,




NeiiCTBHE paJIMOaKTUBHBIX U3ITyYE€HUI Ha OpraHU3M YeJoBeKa

Texnuueckue ycmpoﬁcme;a: CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHIJﬁ AO3UMETP,

4.7
kamepa BunbcoHa, sijiepHasi SJHEpreTuka

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
®dwusuka, 7-9, 6a30Bslii ypoBens, .M. Ilepoimkun, A.U. IBanoB, MockBa
"[Ipoceemienne” 2023

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
JILLA. Kupuk, ®usuka. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE M KOHTPOJIbHBIC
paboThl, 7,8,9 Ki1acchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
bu6moreka [{OK https://m.edsoo.ru/
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