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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYarOUIUXCsl M OpPraHU3alMUI0 H3YYCHUS
bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (U3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
NpeloCTaBsieT HauboJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojIa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

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

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JaHHblE M  HCIOJIb30BaThb  HAay4HbIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYECHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPaMMBbl, YTBEPKIAEHHOW peElIeHUuEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUU HAOJIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

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

@usnka — Hayka o mpupone. fABieHus npupoapl. PUZHYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3ndeckux BenuuynH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHnil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus1. Onucanre GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJCIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®usnueckue MpuOOPHl U MPOLEaypa MPSAMBIX U3MEPEHHI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEeHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIM >KUAKOCTHOIO TEPMOMETpPA MU
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeJCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJIbl, HX pa3mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMoCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO IBUKEHHUSL.

2. HabGmonenue nuddyzuu.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI IO HAOJIIOACHUIO TEIJIOBOIO PACIIMPEHHUS Ia30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Ten. Cuina ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUS] U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromasa cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKos. TpeHue B IpUpOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUECKOTro JIBHXKEHUS TeNa.
2. U3mepeHune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOICHCTBUM TEl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOPUU  CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIIONEPEAauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JIaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer paboTel TernoBbix apurareneit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YJHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHus ra3a IpU W3MEHEHHHU OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIMJITHHAPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbBIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2yieKTpudeckoro moiis. IlpunHiumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOmHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DNeKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoOAEHCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJE€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HICTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JleiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3I€JIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUIIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbBl TOKa MPU MapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ] narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUS. PaBHOMEpHOE NPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTB TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m dacrora oOpamieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJbXEHUs, ChUila
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass pabora W MOIIHOCTB. PaboTa CHJI TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPTUs CKATOW NPYKUHBI. KuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBMKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Tela U ACUCTBYIOLIEH HAa HEro
CHJIBI.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbCa IIPA HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABMIXKEHUU 10
HAaKJIOHHOM ITUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

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



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cera.  [IpsmonmHeinHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxxeHuil ¢ TOMOIIBIO JIUH3.

[TpuHiun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxenp riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jiydya OT yrJia
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU YyIJIa IMPCJIOMJICHUA CBCTOBOI'O Jiyda OT YyTJid
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI cOOHMparomeit
JIMH3BI.

6. ONBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHIPUSTHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3epdopaa u mianerapHas mozaenb aroma. Mozens atoma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. AJbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUsl M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.

[Tpy M3y4eHUH HAHHOTO MOIYJIA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSICHATH (PU3MUEcKue
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX WM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3HUECKUX SBJICHUH, B TOM
YUCJIe 1)1 IPOBEPKU TUIIOTES U IIOJIYYEHHUs TECOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJE€e BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



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

N3yuyenue ¢Gu3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>K/I€HHH OOLIECTBEHHO3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OPYJIOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa pedIeKCHUU, NpPHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DU3UIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AILHOTO XapakTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
IPOEKTOB (DM3UYCCKOM HAIPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATBHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYHMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3UIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quinueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe AeiiCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENBCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMALHUIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 000OIEHUSI U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU S, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCcKoOn 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYHO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALUSMH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE Ha pPELICHUE 33JaYd M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jraniora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TTPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisATh pPOJ, OOCYXKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh KA4eCTBO CBOETO BKJAa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCcKUX 3HaHUil;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX IMPUHATUSA  PEIICHHUU
(MHOUBUOYaJIbHOE, NPUHSATHE DPELIEHUS B TPYMNIE, NPUHATHE pPEIIEeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (U3HUECKON 3a7a4ul WIIN
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJI€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(Gu3MUecKOoro UMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAaEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada [aBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamyd, arMocdepHoe JaBlieHHWEe, IUIABaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Tela, >KUJKOCTH, Tas3a),
BBITAIIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJIbl, KOY(P(UIIMEHT TMOJE3HOr0 JCHUCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M MOTEHIMalbHAs SHEPTHsi), MPH ONHCAHUU MPaBUILHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIIMYUH, UX
0003HaUEHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJB3Yys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 12
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 BEJIWYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pPEHIUTh NpPH MOMOUIU
(bU3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAOJNIOACHUIO (PU3NYECKHX SBJICHUH WIH
buznIecKux CBOICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCMOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEIOBaHUA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS,

NPOBOJUTH KOCBEHHBbIE H3MEpeHMs] (DU3UUECKUX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ TabopaTOpHBIM
000pyIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phluar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HH JiJ1s1 obecriedeHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCIHSTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONTb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  CoAepXaHus, CIPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKU (HU3UIECKOTO COIEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUM, NPU H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUHHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEIb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONnpPOBOJHOCT, KOHBEKIUS, U3ITy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHTYKIIHS)
[0 OINHUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B mpupoxae, uznydeHue CollHIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emiin, Jpedd MoJtOCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emJie, MOJSIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAelIbHas TEIIoTa
IUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIbHAs BIAXHOCTHh BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBJIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KHHETHUECKOW TEOpUU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYECKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTh PACUETHl M CPAaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJNIOKEHNE, OLECHUBAaTh MPABUIBHOCTH IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(¢u3znyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionaroue)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
JIEKTPUYECKUX 3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€HWCTBHS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOIO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKUUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HX oOmucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapaljIeIbHbIM COCUHEHUEM 3JIEMEHTOB,
pasziunyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALUIO O  MpPUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISITh TOUCK HMHPOpPMAIMU  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW K IYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAILUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;
UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAayYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
MPOEKTHOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUMA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoH1y 00yueHust B 9 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyras, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsi SHEPTETHKA;

paziuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
NaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJI, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyxaroume u
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B IPHUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YIJoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEprus, TOoJHAsg MEXaHW4YecKash DSHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBLHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUs W €IUHUIIBI (U3MUYECKUX BEITUYHH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MACCOBOTO YHCEI



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJlayd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUINTh TMPH TOMOIIH
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHWE WCCIICTOBAHMS, BBIICITSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IPOBEJCHUS  HMCCIIEAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITBI TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(du3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOrO Habopa
o0OpynOBaHUS, OMNHCHIBATH XOJ OMNbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOIBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE pPACCTOSHUE
coOuparoieil JMH3bI), O0OOCHOBBIBATH BBIOOp cmocob0a H3MEPEHHS
(M3MepUTENILHOTO IPUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasTHHUKA OT JAJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MpEeIoOMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
duznyecKkux BEIMYMH B BUAE TaOMMI U TpaduKoOB, NeiaTh BBIBOIbI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKECHMSI, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALKMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1711 obecriedeHusi 0€30MacHOCTH TIpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeje;

OCYIIECTBJIATh TOUCK WHPOpMaMKu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUN Y4E€OHBIX 33JaHUI HAy4YHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3ydaemoro paszena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne (uudpossbre)
HanmenoBaHue pa3ae/ioB 4 TeM IPOrpaMMbl Konrpoabusie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.@0u3uka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUPA
bubmuoreka [{OK
1.1 ®dusnka - HayKa 0O 0J1e 2
HI3HKa - HayKa O pHpoA https://m.edsoo.ru/7f416194
1.2 duznyeckre BETUIHHEI 2 1 buGnuorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METO ITO3HAHUS 2 1 bubmorexa [IOK
) v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHUH BeIECTBA
bubmmoteka IIOK
2.1 1
Crpoenne petectsa https://m.edsoo.ru/7f416194
2.2 JIBH)KEHHME U B3aMMOJICHCTBHE YaCTHI] BEIIECTBA 2 1 bubmmorexa [IOK
' A H Bet https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
TPCTATHDIE COCTOMMIT BEMectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBu:xeHue U B3auMo/ielicTBUE TeJl
bubnunorexa LIOK
N M
3 CXAMITICCIOT ABIDICHHC 3 https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bubnunorexa LIOK




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

bu6nmoreka [IOK

33 Cuna. B 14 2
. Dbt et https:/m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBnenus: TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2 Hlapietine KuakocTh > https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.3 ATmocheproe 1aBIeHIe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 3 bubnnorexa [JOK
' HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6nunorexa LIOK
1 P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2 I1 1
> POCTRIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
53 M 4 1
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2.9/1ekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.Mexann4deckue siBJIeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmotexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.Mexanu4veckue KoJjed0aHusi M1 BOJTHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BO .3 8 1 3
RATHUACCKAC BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3.9/eKTpOMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4.CBeToBbI€ SIBJICHHSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4ab
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IIaI0INIT MOLY/Ib
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoimuecTBo
No /i Tema ypoka 4ACOB DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTesibHbIE pecypcChl
Bcero
| ®u3nka — Hayka o npupoje. SBiaeHuss IpUpOBbL. |
®usnuecKue ABICHU
) MexaHuueckue, TEIIOBbIE, 3JIEKTPUUYECKHE, MATHUTHBIE, |
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 ®u3nyecKue BEIMYHMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue temneparypsl Ipu
4 MIOMOILU KUJKOCTHOTO TEPMOMETPA U IaTYUKA 1
TeMIiepaTypsl"”
Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH H3YYarOT
5 npupoay. EcTecTBeHHOHay4HBIN METO/ IMO3HAHUS. 1 brbmmorexa [TOK
https://m.edsoo.ru/ff09f72a
Onucanue GpU3NMUECKUX ABJICHUHN C MOMOIIBIO MOJIesei
Vpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aaIbHOCTh
6 nmoJI€Ta MapyuKa, MyIEeHHOT0 TOPU30HTAIIBHO, TEM OOJIBIIIE, 1
4yeM OoJIbIIe BhICOTa Mmycka'
7 Crpoenue BenectBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE | bubmuoreka [JOK
CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KE€HHE YaCTHII BEIllECTBa 1 buGnnorexa LHOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONBITH IO HAOIIOAECHUIO TETIJIOBOTO |
pacIIupeHHsl Ta30B»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
11 B3anMocBs3b MeXKy CBOMCTBAMU BELIECTB B Pa3HbBIX 1 bubmuoreka [LJOK




arperaTHbhIX COCTOSHUSIX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe JBukeHue. PapHomepHoe 1 bubmuorexa [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Ckopocts. EAuHHLUE Ckopocth https://m.edsogru/ff0a079c
14 Pacder myTtu v BpeMEHH IBUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akon unepuuu. Bzanmoaencreue ten Kak bubnuorexa [HOK
NPUYAHA U3MEHEHUS CKOPOCTHU JIBUKECHUS TEI https://m.edsoo.ru/ff0a0c10
16 ILmoTHOCTH BemiecTBa. Pacuer Maccel 1 00beMa Tela 1mo ero bubmuorexa [JOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 HattiopaTopHaﬂ pabota «Onpenenenue mioTHOCTH
TBEPIOTO TEJIA»
18 Pemenne 3agaq mo teMme "IlnorHoCTh Belecta" bubmorexa LOK
https://m.edsoo.ru/ff0al23c
19 Cuuta Kak XxapakTepHuCTHKa B3auMoaecTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHne 3aBUCUMOCTH
20 pacTspkeHus (aegopmaliiu) NpyKuHbI OT MPHI0KEHHON
CHUJIBI»
21 SBnenne Tarotenus. Cuia TSHKECTH
” CBs13b MeXly CHIION TSKECTH U Maccoi Tena. Bec Tena. bubnmnorexka HOK
Pemenue 3amgau no reme "Cuna tsxectu"” https://m.edsoo.ru/ff0al778
7 Cuna TsKeCTH Ha Ipyrux miaHetax. usznueckue bubnuotexa [JOK
XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
24 N3mepenne cuit. JlnHamomeTp bubmmorexa LHOK

https://m.edsoo.ru/ff0al8cc




bu6nmoreka [IOK

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

26 CroxeHue AByX CHUJI, HAIPABJICHHBIX 110 OJHOU MPSMOIA. bubnnoreka HOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amaud no teme "PaBHonelcTByromas cui"

73 TpeHue CKoJIbKEHHs U TPEHUE NTOKOos. TpeHue B npupojie u bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «/3yueHue 3aBUCIMOCTH CHJIbI

29 TPEHUS CKOJIBKEHUSI OT CUJIbI IaBJICHUS M XapaKTepa bubmorexa HOK

= https://m.edsoo.ru/ffO0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3a1au Ha onpeeneHne paBHOACHCTBYIOMIEH
CHJIBI

31 Pemenwue 3amau mo Temam: «Bec Temay, «I'padudeckoe bubnuorexa [HOK
n3o0paxkenue cuny, «Cuiibl», «PaBHOIEHCTBYIOMIAS CHIT» https://m.edsoo.ru/ff0alde0
KonTtponpHas padora no Temam: «MexaHu4eckoe

32 IBIKEHHE, «Macca, IIOTHOCTEY, «Bec Temay,

«I"padumueckoe nzobpakenne cuin», «CHITbI

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEITHUCHUS bubnmnoreka [JOK
JaBIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrenue ra3za. 3aBUCUMOCTbD JIaBJICHHUS Ta3a OT 00bEMa, bubmmoreka [IOK
TEMIIEPATYPEI https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMH TEIIAMHU, KUIKOCTIMHU U bu6nuoreka [IOK
razamu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE JICCTBUEM CHJIBI bubmuorexa [JOK

36 TAXKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBieHue B )KUIKOCTH U Tra3e. bubnuotexa [JOK
3akon ITackansay» https://m.edsoo.ru/ff0a2826

38 Coo0marommecst Cocyabl but6mmoreka [IOK




https://m.edsoo.ru/ff0a2970

bu6nmoreka [IOK

39 IM'mapasnuueckuii npecc
AP P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [1opiIHEBOM )KUIKOCTHBIN HACOC
Atmocdepa 3emuin. [IpuanHbI CyIieCTBOBAaHUS BO3TYIITHOM
41 0007109kH 3eMiT. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS bubmorexa [IOK
) P A https://m.edsoo.ru/ff0a2b5a
OT BBICOTBI HaJl ypPOBHEM MOPs
bu6nuoreka [IOK
42 Bec Bo3ayxa. ATMocdepHOe 1aBlieHHE
Ayx (bep A https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
43 N3mepenne armocdeproro nasnenus. Onbit Toppuuennu
p (bep A PP https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJl bubnuorexa [HOK
YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATMochepHOe TaBlIeHUE HA bubnuorexa [HOK
pa3IM4YHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "AtMmochepHoe gaBieHue"
47 JlelicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bubmuotexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
43 JlaGopaTtopHast pabota «OrnpesesieHne BhITaTKUBAIONIEH bubnmnoreka [JOK
CHUJIbI, ICCTBYIOIIECH Ha TEJO, HOTPY>KEHHOE B KUJIKOCTh)» https://m.edsoo.ru/ff0a33fc
JlaboparopHas paboTa o teme «lccnenoBanue
49 3aBUCHMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPyKEHHOH B bubmmorexa [TOK
A Py https://m.edsoo.ru/ff0a3514
JKUJIKOCTh YacTH TeJlay
b K
50 [InaBanue ten nommorexa I10
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpyrpoBaHue apeoMeTpa Uilu
51 KOHCTPYMPOBAHHUE JIOJKHU U ONIPEIEIICHUE €€

rpy30H0bEMHOCTH"




Pemrenne 3a4a4 110 TEMaM: «IlmaBanne CyHOB.

52 BosznyxomnaBanuey, «/laBaeHue TBEpABIX TeN, KUIKOCTCH bubnmorexa LHOK
X . P : https://m.edsoo.ru/ff0a3654
Y Ta30BY»
bu6nmoreka [IOK
53 Mexanudeckas padbora 1
https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
54 MortHocTh. EAUHUITEI MOLITHOCTH
B https:/m.edsoo.ru/ff0a3f82
55 VYpoxk-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM
Ipu NoabEME 10 JecTHULE"
56 [Tpocteie Mexanu3Mbl. Peruar. PaBHOBecHe cHil Ha phlyare
KoHnTpomnbHas padota o Teme «JlaBiieHrue TBEpIbIX TeEII,
57 XKHUJIKOCTEW U ra3oBy / Bcepoccuiickas nmpoBepovHast
pabora
PesepBurlit ypok. Pabota ¢ Tekctamu o teme «/laBnenue
58 TBEPABIX TEIL, JKUIKOCTEN U ra3oBy» / Beepoccuiickas bubnnorexa LIOK
p ’ p https://m.edsoo.ru/ffQadffe
poBepoyHas paborta
59 Poruaru B Texnuke, ObITY U nipupoje. Jlaboparopnas bubmmoreka [IOK
pabota «VccienoBaHue yCIOBHIM paBHOBECHS phlyara https://m.edsoo.ru/ff0a478e
60 Pemenue 3aga4 mo teme «Y CIOBUSI pABHOBECHSI pbluara» bubmorera OK
p p https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neiicTBUs MeXaHU3Ma.
61 JlaGopatopHas pabota «3mepenue KII/] HaknoHHOM
TIJIOCKOCTHY
but6mmoreka [IOK
62 Pemenue 3agau no reme "Pabota, momnocTh, KIT/["
A Hl A https://m.edsoo.ru/ff0ad4c48
63 Mexanunyeckas sHeprusi. Kunernueckasi v moTeHIMAIbHAS but6mmoreka [IOK
DHEPrust https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHUsI MEXaHUYECKON IHEPTUN bubnuoteka [JOK




https://m.edsoo.ru/ff0a4360

VYPOoK-3KCIIEpUMEHT MO TeMe "DKCIEPUMEHTAIbHOE

65 onpeJieJICHuE U3BMEHEHUS! KHHETUYECKON U TOTeHIUAIbHOU 1
SHEPTUHU MPHU CKATHIBAHUU Te€JIa MO0 HAKJIOHHOM TI0CKOCTH"
66 KonTponbhas pabota no teme «PaboTta 1 MOIIHOCTb. |
DHeprus»
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme | bubmmoreka [JOK
"MexaHndeckoe aBrKeHue" https://m.edsoo.ru/ff0adeec6
68 PesepBHblit ypok. Pabora ¢ Tekctamu o teme "Pabora. |
MormHocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



8 KUIACC

N KoauuecTtBO 3 o
0 JIEKTPOHHBIE U (PPOBLIE
Tema ypoka 4acoB P P
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
| OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHBIE bu6nuoreka [JOK
MMOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJT
3 Mogenu TBEPAOTO, JKUIKOTO U ra3000pa3sHOro COCTOSIHUAN BEIIECTBA bubnnorexa LIOK
P ’ p https://m.edsoo.ru/ff0a540e
4 OOBsicHEeHHE CBOMCTB TBEPIOTO, )KHIKOTO M Ta3000pa3HOTO COCTOSTHUMA
BEILECTBA Ha OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpUHN
bubmuorexa [JOK
5 Kpucrammmaeckue u amopdHbie Tena
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHye U KalIWUIIPHOCTE. [I0BEpXHOCTHOE HATSDKEHIE bubnnorexa LIOK
p ) P https://m.edsoo.ru/ff0a5530
7 TenoBoe pacHiupeHue U ckaTue bubnnorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTBIO TETJIOBOTO JABUKECHUS
YaCTHI]
9 Bayrpenuss saeprusi. CriocoObl U3MEHEHNS BHYTPEHHEN DHEPTUU bubnnorexa LIOK
yIp prHi. yIp p https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenionepenauu bubnnorexa LIOK
p https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenius "[IpakTudeckoe NCTOIb30BaHUE TEIIJIOBBIX CBOHCTB bu6nuoreka [IOK
BEIIECTB U MaTEPUAJIOB B LIEJSAX 3HEprocoepexenus" https://m.edsoo.ru/ff0a65c0
bu6nuoreka [IOK
12 KonunuectBo TemnoTel. Y neabHas TEMIOEMKOCTD

https://m.edsoo.ru/ff0a6976




bu6nmoreka [IOK

13 YpaBHeHHe TerioBoro 6ananca. TermiooOMeH U TeII0BOe paBHOBECHE hitps://m.cdsoo.ru/ff0a7088
14 JlaboparopHnas pabota "VcciienoBanue sBICHUS TEIIOOOMEHA PH bubnmnoreka HOK
CMEIINBAHUU XOJIOHOM U ropsiuel Boab!" https://m.edsoo.ru/ff0a6a98
15 Pacyer konruecTBa TEIIOTHI, HEOOXOAUMOTO JJIsi HAarpeBaHUs Tela U
BBIICJIIEMOTO UM IPU OXJIAXKICHUU
16 JlaGopaTtopHnas pabora "OnpeaelieHne yaeIbHON TEIJIOEMKOCTH BerecTBa" bubmorexa [IOK
https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEp/IEBAHNE KPUCTAIUIMYECKUX TeI. Y IeIbHas TEII0Ta bubnuorexa [HOK
ILIABJIEHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OnpeneneHue yaenbHON TEIIOTH IUIaBIeHUs JIbaa" bubmorexa LHOK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanue u konaeHcauus. Vcnapenue brbmmorexa LTOK
https://m.edsoo.ru/ff0a740c
71 Kunenue. Y nenpHas Teriora napooOpa3zoBaHus U KOHJIEHCAIIMH. 3aBUCUMOCTh bubmuotexa [JOK
TEMIEPATypPhbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢
” Bnaxxnocts Boznyxa. JlabopaTopHas pabota "OnpeneneHrne OTHOCUTEIbHON bubmmoreka [IOK
BIIQYKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeneneHUe BIaXXKHOCTH BO31yXa
24 [Tpunnumne! paboTel TETIOBRIX ABUTaTeNei. [lapoBas TypOuna. J[Burarens
BHYTPEHHETO CrOpaHus
)5 KIIJI TermoBoro aBuraresns. TeninoBbie IBUTATENH U 3aIIUTa OKPYKAFOIICH bubnmoreka [JOK
cpensl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIEccax
7 [ToaroToBka Kk KOHTPOJIBHOU paboTe mo Teme "TemtoBkie sBiaeHUs. I3MeHeHne bubnuotexa [JOK

arperatHbIX COCTOSTHUH BeliecTBa"

https://m.edsoo.ru/ff0a83f2




KoHntpoinbhas padota mo teme "TermmoBsie siBjeHus. MI3MeHeHHe arperaTHbIX

bu6nmmoreka [IOK

28 COCTOSIHMI BeniecTBa" https://m.edsoo.ru/ff0a86ae
29 OnekTpuszanus Ten. [[Ba posia aneKTpU4YecKux 3apsaoB
30 VYpok-uccienoBanue "OnekTpusanus TeJl UHAYKLINUEN U IpU
CONPUKOCHOBEHUN"
31 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona bubamorexa LOK
https://m.edsoo.ru/ff0a87e4
1 DnekTpuyeckoe noJie. HanpspkeHHOCTD neKkTprudeckoro nojs. [Ipunimn bubnmnoreka HOK
CYNEPIO3UIUHU IEKTPUUECKUX TTONEN https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexkrpruyeckux 3apsaaoB. DaeMeHTapHbld 3apsia. CTpoeHue atoma
34 [IpoBOgHUKY U IHUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia brbmmorexa LTOK
https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MPUMEHEHHE CBOMCTB 2JIEKTPHUUECKUX 3apsiI0B brbmmorexa LTOK
https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €T0 CyliecTBOBaHus. McTounnku bubnuorexa [HOK
3JIEKTPUYECKOI0 TOKa https://m.edsoo.ru/ff0a95a4
37 JlelicTBUA SJIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccienoBanue "JleficTBre 31EKTPUUECKOTO MOl HA TPOBOAHUKH U
JTUAJIEKTPUKH"
39 DNEeKTPUYECKUH TOK B METAJUIAX, )KUJIKOCTSIX U ra3ax bubmmorexa LOK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YacTH
bubnmoreka [JOK
41 Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryinpoBaHie CHIIbI TOKa" https://m.edSO(])_.Iru/f (0a8bd6
42 DnekTpuueckoe HanpspkeHue. BonpTmerp. Jlaboparoprast pabota "U3mepenue bubnuoteka [JOK
U PEeryJIMpOBaHUE HaIpsKEHUA" https://m.edsoo.ru/ff0a9%e14
43 ConpoTusieHue MPOBOJHUKA. Y IETbHOE CONTPOTUBIICHUE BEIIECTBA bubmuoreka [JOK




https://m.edsoo.ru/ff0aa738

44 JlaGopaTopHas paboTta "3aBUCUMOCTH JICKTPHUUECKOTO COITPOTHBICHHS bubnnoreka HOK
IIPOBOJHMKA OT €r0 JJIMHBI, IUIOIAU [ONIEPEYHOr0 CEYeHMs U MaTepuana" https://m.edsoo.ru/ff0aa738
45 3aBUCHUMOCTB CUJIBI TOKA OT HaNpshKeHMsI. 3akoH OMa Juisl yJacTKa LENH bubmorexa HOK
https://m.edsoo.ru/ff0aad44a
46 JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, UTYIIETO bubnnoreka HOK
4yepes pe3ucTop, OT CONMPOTUBIICHUS PE3UCTOPA U HAPSKEHUS Ha pe3uctope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U APALIENBHOE COEAUHEHUS IIPOBOIHUKOB
43 JlaGopaTtopHnas padota "IIpoBepka npaBuiIa CI0KCHHUS HAIPSHKECHUH TIPH bubnmnoreka [HOK
II0CJIEZI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaas58
49 JlaGopaTtopHnas pabota "IIpoBepka nmpaBuia I CUJIBI TOKA MPH TapaJlICIbHOM bubnuorexa [HOK
COCJIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ffO0aadle
50 Pemenue 3amau Ha mpumeHeHue 3akoHa Oma i pa3TudHOr0 COSMHEHUS bubnuotexa [JOK
[IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
bubmuorexa [JOK
51 PaboTa 1 MOIIHOCTE AEeKTpUYecKoro Toka. 3akoH [xoyms-JIenia hitps:/m.cdsoo.ru/ff0abl 24
50 JlaGopaTtopHas padota "Onpeaenenne padoThl M MOIITHOCTH JIEKTPUUECKOTO bubnmnoreka [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUYeCcKHe e U MOTPEeOUTENHN EKTPUIECKON IHEPTHH B OBITY. bubnmnorexka HOK
KopoTkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
54 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIIE
55 VYpok-uccnenosanue "M3ydyeHue nosei NOCTOSTHHBIX MATHUTOB" bubmorexa [TOK
https://m.edsoo.ru/ff0ac3d0
56 MaruntHoe nosie. MarHuTHoOeE 110J1e€ 3eMIIM U €r0 3HAYECHUE [UTS KU3HU Ha bu6nuoreka [IOK
3emie https://m.edsoo.ru/ff0acOba
57 [ToarotoBka K KOHTPOIBHOM paboTe MO TeMe "INEKTPUUECKUE 3apsibl. bubnuotexa [JOK
3apsKEHHBIE TeNla U UX B3auMoAeucTBUs. [1ocTOsSHHBIN nekTpuyeckuii Tok" https://m.edsoo.ru/ff0abd2c
58 KonTtponbHas pabota mo teme "DIeKTpUIeCKre 3aps/ibl. 3apsHKeHHBIE Tea U bubnuotexa [JOK




ux B3aumojiericTBus. [locTosHHBIN 251ekTpuueckuii Tok" / Beepoccutickas
npoBepouHas pabora

https://m.edsoo.ru/ff0abea&

59 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o Teme "[1oCTOSHHBIN JIEKTPUYECKHUI | bubnmoreka [JOK
Tok" / Beepoccuiickas npoBepouHas pabora https://m.edsoo.ru/ffO0acdc6
60 OmnbiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOro Toka MaruutHoe noJjie | bubnnoreka HOK
KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpumMeHeHue 2eKTpOMarHuToB B TexHuKe. JlabopaTopHas pabora "M3ydyenue | bubmuorexa [JOK
JEMCTBUS MAarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA. Vcnonb30BaHUE 3JIEKTPOABUTATENICH B
62 TEXHUUYECKUX YCTpOHCTBaxX U Ha TpaHcnopTe. JlaboparopHas padbota 1 bubmorexa LHOK
" " https://m.edsoo.ru/ff0ac86¢c
KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATENS
63 Onpitel @apanes. 3akoH nekTpoMaruuTHoW nHAykuu. [pasuiio Jlenna 1
64 Onekrporerepatop. CriocoObl MOTyYeHUS EKTPHIECKONH IHEPTHH. |
DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX SHEPTUU
65 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTPUYECKUE U MAaTHUTHBIE |
ABJICHUS"
66 KonTponbHas pabora o Teme "DneKTpruuecKkue U MarHUTHbIE ABJIeHUS" 1 brbmmorexa [TOK
https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaGota ¢ Tekctamu 1o teme "TemnsoBele siBaeHus" 1 bubamorexa LOK
https://m.edsoo.ru/ff0accSe
68 Peseprubliil ypok. Pabota ¢ Tekctamu o Teme "MaruutHbie siBIeHUS " 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




9 KUIIACC

KonuyectBo  JileKTpOHHBIE
Ne 4acoB udposnie
Tema ypoka unpp
n/n o0pa3oBaTe/bHbIE
Bcero
pecypcsl
1 Mexannueckoe aBuxkeHue. MarepruanbHas TOUKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS 1 bubmmorexa [TOK
) https://m.edsoo.ru/ff0ad474
. bubmuoreka [JOK
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsmonunerinoe apuxeHue. CpeaHsisi 1 MTHOBEHHAs |
CKOpOCTb
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 bubmmorexa [TOK
P p yCKop ' P https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO B KeHUS. [ paduk |
CKOPOCTH
7 JlaboparopHas paboTta "Onpenenenre yCKOpeHHs Tena mpu | bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IIockocTu" https://m.edsoo.ru/ff0adb18
8 CBobonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABHKEHUE IO OKpYKHOCTH. [lepuon u yacTora oOparieHusl. | bubnmnoreka [JOK
JIuneliHas U yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LlenTpocTpeMuTENBLHOE YCKOPEHUE 1
. bubnmnoreka [JOK
11 ITepBeriit 3akoH HeroToHa. BexkTop cuitbl 1 1
https://m.edsoo.ru/ff0ae612
but6mmorexa [IOK
12 Bropoii 3akon HetoToHa. PaBHOI€HICTB asg cuia 1
P A yiom https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cyneprno3unus cuil 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0ae982

14 Pemenue 3agad Ha npuMeHeHne 3akoHOB HproToHA bubnmorexa [IOK
A p https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ocTHd. 3akoH ['yka
yupyr YK https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cumna ynpyroctu»
bu6mmoreka [JOK
17 JIaGoparopHas padora «OnpeneiieHue KeCTKOC »
patopHa paoot fpeacenn TROCTH TPy KUHBT https://m.edsoo.ru/ff0aece28
bubmuoreka [JOK
18 Cuina tpe
113 TpeHus https://m.edsoo.ru/ff0af738
bubmuoreka [JOK
19 Pemenue 3amau no reme «Criia TpeHUS)
HHeHH AT IO TeM 13 TpeHus https://m.edsoo.ru/ff0afa26
bubmuoreka [JOK
20 JIa6 §] "O "
abopartopHas pabota "Onpeaenenne Ko3pPUIMeHTa TPCHUS CKOIBKCHHS hitps-//m.cdsoo.ru/ff0af8be
bubmuoreka [JOK
21 P "3 H .C C "
enieHue 3a1a4 1no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHus hitps://m.cdsoo.ru/ff0afbse
” Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHHE CBOOOIHOTO bubnuoteka [JOK
naJcHUus https://m.edsoo.ru/ff0af044
3 VYpok-koHpepennus "JIBukeHne Tesl BOKPYT rpaBUTAIIMIOHHOTO LIEHTpa
(Conneunas cuctema). ['anaktuku"
24 Pemenue 3amau nmo teme "Cuiia TSKECTH M 3aKOH BCEMUPHOI'O TATOTEHHS" bubmnorexa [IOK
A P https://m.edsoo.ru/ff0af5{8
25 ITepBas kocMuyeckast CKOpocTb. HeBeCcOMOCTE U Ieperpy3kKu bubmmorexa [IOK
p p ’ perpy https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW TOUKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe
26 TBEPJIOTO Teja ¢ 3aKPEIIEHHON oChio BparieHusi. MoMeHT cuibl. LleHT bubmorexa HOK
P p pait ’ ' p https://m.edsoo.ru/ff0afe36
TSKECTHA
27 PaBHOBecue marepuanbHOR ToukH. AGcomoTHO TBEPAOE Teno. PaBHoBecue




TBEP/OrO Tella C 3aKPEeruIEHHOIT OChI0 BpalleHus. MoMeHT cuiibl. LleHTp

TSKECTU
bubmuoreka [JOK
28 Pemenue 3amgaud no reme "MomeHT cuibl. LlenTp Tsxectn" hitps://m.c dsoc])_.[ru —
29 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "MexaHnuecKkoe JBUKEHHE. bubmuoreka [JOK
BzaumoneiictBue Ten" https://m.edsoo.ru/ff0b0408
30 KonTponpHas padora o Teme "Mexanndeckoe qBUKeHHE. B3anmoeiicTpue bubmuoreka [JOK
ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynse Tena. UMmysbe cuibl. 3aKOH COXpaHEHUs! UMITYJIbca. YTIPYroe u bubmuoreka [JOK
HEYyNpyroe B3auMOJACICTBIE https://m.edsoo.ru/ff0b07fa
32 Pewenue 3agau no reme "3akoH coOXpaHEHUs UMITyJIbca" bubmmorexa [TOK
https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 MexaHnnueckas paboTa U MOIITHOCTh hitps-//m.c dsocI)_.[ru ——
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CHITBI TPEHUS bubmmorexa [TOK
https://m.edsoo.ru/ffOb0db8
36 JlaboparopHas pabota «Onpenenenrue paboThl CUIIBI TPEHHUSI IPU
PaBHOMEPHOM JIB>)KEHHH TeJla IO TOPU30HTAIBHON TOBEPXHOCTI
37 CBs13b dHepruu 1 padoThl. [loTeHIIManpHas YHEPTUS
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU Bubmmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHas paboTa «/3ydeHne 3akoHa COXpPAHEHUS YHEPTUI ngj;;fg;gﬁif%lz e
41 KonebarenbHoe BUKEHUE U €r0 XapaKTePUCTUKU Bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konedanus. BeiHyxeHnsle kojnedanus. Pesonanc bubnuorexa [IOK




https://m.edsoo.ru/ff0b20f0

43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTb TIEpHOAA KOJEOAHUN OT KECTKOCTH bubnmoreka [JOK
MPY>KUHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaienue sHePTUn MPU MEXAHHIECKUX KOJICOAHMSIX
46 JlaGopaTtopHnas pabora «OrnpeaeeHne 4acTOThl U IEPHo/ia KOJIeOaHmit bubnmoreka [JOK
NPYKUHHOI'O MasATHHUKAY https://m.edsoo.ru/ffOblaec
47 JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH TIEPHOIa KOJIeOaHU bubnmoreka [JOK
Irpy3a, HOABELIEHHOI'0 K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
43 Mexanunueckue BosiHbI. CBolicTBa MexaHU4YecKuX BOJIH. [IpogonbHble 1 bubnunoreka [JOK
MOIIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepennus "MexaHnnyeckue BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"
50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "HabitoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
52 ['pomkoCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUI PE30HAHC
" " bub6nuorexa [IOK
53 VYpok-koHpepenus "YnbpTpa3Byk U HHGPa3BYK B IPUPOJIE U TEXHUKE hitps://m.cdsoo.ru/fiO0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "3aKOHBI COXPAHEHHS. bubnmnoreka [JOK
Mexannueckue Kojie0aHusi U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas pabora no reme "3akoHbl coxpaHeHHs. MexaHnueckue
Kosie0aHusl U BOJTHBI"
56 DNEeKTPOMarHUTHOE MOJ€. DIEKTPOMATHUTHBIE BOJIHBI bubnrorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
53 VYpoxk-koupepennus "[kana sneKTpoMarHUTHHIX BOJIH. Vcrionbs3oBanme bubnmnoreka [JOK

AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3U"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccinenopanue "M3yuenne CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C

bu6mmoreka [JOK

> MIOMOIIbI0 MOOMIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemmenue 3a1a4 Ha onpeziesieHue 4acTOThI U JTMHBI JIEKTPOMAarHUTHON
BOJIHBI
61 DnekTpoMarHuTHas nmpupoza ceera. Ckopocth cBeTa. BoiiHOBBIE CBOMCTBA bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
& Uctounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHUE CBETa. 3aTMEHUS bubnunoreka [JOK
Connua u JIynst https://m.edsoo.ru/ff0b3658
63 3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemienue 3a1a4 Ha IPUMEHEHHE 3aKOHA bubmmorexa [IOK
OTpPAXKEHUs CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA Bubmorexa LIOK
https://m.edsoo.ru/ffO0b3aea
65 [TonHoe BHyTpeHHEe oTpakeHue cBeTa. Vcronb30BaHue MOJIHOTO bubmmorexa [IOK
BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX https://m.edsoo.ru/ffOb3cSc
66 JlabGopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH YTIia IPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHus Ha TpaHuIle "BO3ayX-cTekiao""
67 VYpok-koHpeperuus "Mcnoab3oBaHre MOTHOTO BHYTPEHHETO OTPayKeHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuia JIMH3bI hitps-//m.cdsoo.ru/f0b3f2c
. bubnuoteka [JOK
69 [TocTpoenne n300paXkeHUi B JIMH3AX hitps-//m.cdsoo.ru/ff0bddda
70 JlaboparopHnas pabota "Onpenenenne GOKyCHOTO PacCTOSHUS U ONTHYECKON bubnuotexa [JOK
CWJIBI coOMparomeit JTUH3bI" https://m.edsoo.ru/ff0b4206
but6mmorexa [IOK
71 VYpok-koHpepenuus "OnTuueckue TMH30BbIe MPHOOpHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue brbnrorexa LIOK

https://m.edsoo.ru/ff0b4684




73 Ypok-koupepennus "Jlepexto 3penus. Kak coxpanuts 3penue”

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Crioxenue bubnuorexa LIOK
CIIEKTpaIbHBIX I[BETOB. [{ucnepcus cBera https://m.edsoo.ru/ff0cOf4c
JlaboparopHas paboTa "ONBITHI 110 PA3JIOKEHUIO OEIIOTO CBETA B CIIEKTP U

75 BOCTIPUSATHUIO 1[BETA IPEIMETOB IPHU KX HAOIIOJICHUH Yepe3 [IBETOBHIC bubmmorexa [TOK
uTHTPH" https://m.edsoo.ru/ff0cOe2a

76 Ypok-nipakTukyM "BoJIHOBBIE CBOICTBA CBETA: IUCIIEpCHsi, MHTephEpEHIUS U
mudpakius"

bubnnoreka [JOK

7 OmnbiTel Pezepdopaa u mmanerapHasi MoAeNb aToMa httDS://m.edSO(I)_.[ru/ffOCl2218

78 IToctynatel bopa. Monens atroma bopa

79 Hcnyckanue u norionieHue ceera atomoM. KBanTel. JInHeluaTeie crieKTpbl Bubmorexa LIOK

https://m.edsoo.ru/ff0c144c
bubmmorexa [IOK

80 Ypok-npaktukym "HabntoneHne cCieKTpoB UCITyCKaHHs " https://m.edsogru/ffOc1550

81 PannoakTUBHOCTD U €€ BUJIBI bubmnorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hyknonnas mozens bubmmorexa [TOK

https://m.edsoo.ru/ffOc18ac

83 PanuoaxkTuBHbIe peBpatienus. M3o0Tomnbl }l?:ffs;lri?:;sigﬁ/lﬁfmlam

84 Pemenue 3anau no teme: "PagnoakTuBHbIE IpeBpalieHus” Bubmmorexa LIOK

https://m.edsoo.ru/ffOc1b4a

85 [Tepuon momypacnana

26 Ypok-koHpepenus "PagnoakTHBHBIC U3TYyYSHUS B IPUPOJIE, METUITUHE, bubmuorexa [JOK
TeXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuuu. 3aKOHbI COXPaHEHUSI 3aPs,J0BOIO U MaCCOBOT'O YUCE bubmmorexa [TOK

https://m.edsoo.ru/ffOc1c58




bu6mmoreka [JOK

88 DHeprusi CBsI3u aTOMHBIX sifiep. CBsI3b MacCChl U SHEPTHU
P Aep P https://m.edsoo.ru/ffO0c1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
90 Peaxinu cuntesa u genenusd sauep. Mcrounukn sHepruu CoHIAa U 3BE3NT Enbmorexa OK
p- P https://m.edsoo.ru/ff0c1e88
01 Ypok-kouhepennus "SAnepHas sHepreTruka. [[eldcTBUs paIuoaKkTHBHBIX
W3JIy4YECHHUI Ha KUBbIC OPTaHU3MBI"
9 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "DIEKTPOMArHUTHOE TOJIE. bubnmoreka [JOK
DJeKTpoMarHuTHeIe BOJHbI. KBaHTOBBIE siBieHUS" https://m.edsoo.ru/ff0c223e
93 KonTtposnpsHas pabora mo Teme "DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBieHUS"
94 [ToBTOpenue, 06o61eHue. JlaboparopHsie paboOThI O KypCy bubmmoreka [JOK
"Bzaumonencrtue tea" https://m.edsoo.ru/ff0c245a
05 [ToBTOpenue, 06001IeHNE. Perienne pacyeTHBIX U KaYeCTBECHHBIX 3a/1a4 110 bubmmoreka [JOK
teme "TeroBbie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o6o0meHne. Perenne pacueTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110 bubnmnoreka [JOK
teme "KIIJ] TeruioBeIX aBUTaTenei" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 06061eHne. PemieHne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 bubnuoteka [JOK
97 P p
teme "KIIJI anekTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o6menue. Jlabopatopubie padoTs 1o Kypey "CBeToBbIE bubnuotexa [JOK
sBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menue. Pabota ¢ TekcTamu 1o Teme "3aKOHBI COXPaHEHHS bubnmnoreka [JOK
B MexaHuKe" https://m.edsoo.ru/ff0c2d6a
bubnmoreka [JOK
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KoneGanust 1 BOTHBI" 1
https://m.edsoo.ru/ff0c2e82
bu6mmoreka [JOK
101 IToBTOpenne, 0000menne. Pabora ¢ Tekctamu 1mo teMme "CBETOBELIE ABJIEHUS"
p m https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabota ¢ Tekcramu no Teme "KBaHtoBas u sipepHas
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1.1

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pasiinydaTtb SABJICHHA II0 OINHMCAHHUIO HX XapaKTECPHBIX CBOWMCTB HM Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHUC

pacro3HaBaTb HOPOABJIICHUC H3YYCHHBIX (1)H3PI‘-ICCKI/IX SIBICHUM B
OKpYyKaromeM MUpe, B TOM YHUCJIC (l)I/IBI/I‘leCKI/IC SABJICHUA B ITPHUPOJIC, IIPpU
OTOM INEPCBOJUTL IMPAKTUYCCKYIO 3aJady B y‘~I€6HYIO, BBIJACTIATD

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OIMUCbIBATh H3Y4YCHHBIC CBOICTBA TEI H (1)I/I3I/I‘~I€CKI/I€ SIBJIICHUA,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC BCIIMYHHBI, IIpU  OIIMCAHUH  IIPABUJIBHO
TPAaKTOBATh (1)H31/I‘~IGCKI/II\/JI CMBICIJI HCIIOJIb3YCMbIX BCJIIMYHH, ux
0003HaYEHHS U (210505070005 (I)I/I3I/I‘IGCKI/IX BCINYHNH, HAXOAUTDHb (1)OpMy.]'IbI,
CBA3BIBAOIINC JAHHYIO (1)I/ISI/I‘~I€CKYIO BCJIIMYMHY C APYT'UMHU BCJIMYUHAMU,

CTPOUTH I‘pa(l)I/IKI/I N3YUYCHHBIX 3aBUCHUMOCTEH (I)I/I3I/I‘IeCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, q)H3H‘ICCKHC SABJICHUSA W HPOUECCHI,
HCIIOJIB3YyA HU3YUYCHHBIC 3aKOHBbI, IIpU O3TOM JaBaTb CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3daKOHAa U 3alIMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3NYECKUE SIBJICHUS, NPOLIECCHl U CBOWCTBA TEl, B TOM
yyclie M B KOHTEKCTE CHUTyalludl IpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh I[PUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOMTH
oOBsicHeHue U3 1 — 2 TOornyecKux IaroB ¢ onopou Ha 1 — 2 U3yuyeHHbIX
cBOWCTBAa  (M3MYECKUX  SBICHMH, (U3NYECKUX  3aKOHAa WU

3aKOHOMEPHOCTH

pemarb pacu€THble 3a7ayud B 1 — 2 NEWCTBUA, UCHOJIb3YS 3aKOHBI U
(dhopMyIbl, cBS3BIBAIONINE (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUSI  3a/laud  3alHUCBhIBaTh  KPATKOE€  YCIOBHE, TMOJACTAaBIATH
¢u3nuecKkre BETUYMHBI B (POPMYNIBI U MPOBOIUTH PAaCUETHI, HAXOAUTH

CIIPpaBOYHEIC OAaHHBIC, HCO6XO}II/IMBIG AJi1 pelICHuA 3a/1a4, OLCHHBATH




PEATMCTUYHOCTD MOTYYECHHON (PU3NUECKOM BEIIMUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOpPble MOHO pEHIMTh MpPU MOMOUIH
(Gu3N4YeCKUX  METOJOB, B  OINWCAHUM HCCJIEIOBAHUS  BBIACIATH
MIPOBEPSIEMOE MPEATNOJIOKEHUE (rumnoresy), pasnuyaTh u
MHTEPIPETHPOBATDH MOJYUYECHHBIH PE3ylbTaT, HAXOJUTh OLUIMOKU B XOJ€

OIlbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

MPOBOJIUTh OMNBITBI 10 HAONIONCHUIO (PU3MYECKUX SBICHUWA WA
(buznuecKux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMBIC
NPENOJIOKEeHUsI,  cOOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBO/IBI

BBITIOJIHATh TPSIMBIE HM3MEPEHHUS C HCIOJIb30BAHUEM aHAJOTOBBIX H
uu(dpoBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUS HPUOOPOB € YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI
OT JpPYroM C HCIIOJIb30BAHMEM INPSIMBIX HM3MEPEHHUH, y4acTBOBATH B
IUTAHUPOBAaHUM Y4e€OHOrO HCCIe0BaHMsl, cOOUpaTh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHHUsI, CIENys NMPEAJIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BHUJE
MIPENIOKEHHBIX Ta0NMIl U TpauKOB, JieiaTh BBHIBOJBI 110 pe3yibTaTaM

HCCICAOBaHUA

1.12

1.13

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs] (U3UUYECKUX BEJIWYMH, CIEIys
MPEII0KEHHOW WHCTPYKLMU: MPHU BBINOJHEHUH HM3MEPEHUN coOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCIIATH 3HAYEHHE MCKOMOMU

BECJINYHHBI

coOnrofaTh MIpaBWJa TEXHUKM Oe30macHOCTM mpu  paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bIBaTh MPUHLHUIBI JIeHCTBUA NMPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh NPUHLMUIBI JIEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOIIBIO UX ONUCAHMSI, UCIIONIb3Ysl 3HAHUSI O
CBOMCTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

OPUBOAUTH  TNpPUMEpPHl  (HAaXOAUTh HUHPOPMALMIO O IpuUMepax)
MPAKTHYECKOTO HCIOJIh30BAHUS (PU3MUECKUX 3HAHWH B TOBCEIHEBHOU
KHU3HH JUI oOecrieueHust 0€301MacHOCTH MPHU 00paIleHuu ¢ pudopamu 1

TEXHUYECKUMHU YCTPOMCTBAMH, COXpPaHEHUS 3/I0pOBbsS MU COOJIIOEHUS




HOPM 9KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAOIIIEH cpejie

1.16

OCYILECTBISATH OTOOp HMCTOYHUKOB HMH(popmanuu B cetu MHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM M TYyTEM CpPABHEHUS paA3JIMYHBIX HCTOYHUKOB
BBIIENATh WH(POPMALIMIO, KOTOpasi SBIACTCS TMPOTUBOPEUYMBON HIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

WCIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 33JaHUN HAYYHOMOIMYJISIPHYIO
auTepaTypy (pU3MYECKOro CoAep)KaHWs, CIPABOYHBIC MAaTEPHUATIBI,
pecypcel cetn UWHTepHeT, BiageTh MNpuéMamMu KOHCIEKTUPOBAHUS

TEKCTa, Mpeodpa3oBanust MHGOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B

APYTYIO

1.18

1.19

8 KJIACC
Kon

NpoBepPsIeMoOro
pe3yJabTarta

1.1

1.2

1.3

COo3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OocHOBE 2 — 3 MCTOYHHKOB WMH(pOpMaNUU (PU3UIECKOTO COJEPKAHUA, B
TOM 4YHClIEe NYOJUYHO JellaTh KpaTKUEe COOOLICHHMs O pe3yibTaTax
[IPOEKTOB MJM Y4YEOHBIX HCCIEJOBAHMUM, TIPU OTOM TI'PaMOTHO
UCNOJb30BaTh HW3YYEHHBIH NOHATHHMHBIM anmapar Kypca (U3HKH,

COITPOBOKAATh BBICTYIIJICHUC Hp€36HTaHH€I>JI

IIpU BBIIIOJHCHUU y‘IC6HLIX IMPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiTb
0053aHHOCTU B Ipymnmne B COOTBCTCTBUH C IOCTABJICHHBIMH 3ajjavdaMu,
CJIICAUTH 3a BBIIIOJIHCHHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATbH
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD TpYIIIbI, BBICTpanBaTh

KOMMYHHUKATHUBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHus

HCIIOJIB30BaTh IMMOHATHA

pas3jiniath ABJICHHUA 110 OINHCAHHUIO HUX XaPaKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHUC

pacro3HaBaTb MNPOABIICHUC H3YYCHHBIX (1)1/13PI‘—ICCKI/IX SBJICHUH B
OKpYyKaromemM MUupe, B TOM YUCJIC q)HSI/I"ICCKI/IC SABJICHUA B IIPUPOAC, TTPpU
OTOM INEPEBOJUTH IMPAKTUYCCKYIO 3aJady B y‘IG6HyIO, BBIACTIATDH

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUI



1.4

1.5

1.6

1.7

ONKCHIBATh HU3YYEHHbIE CBOWMCTBA Tel U (U3MUECKHUE SIBICHUSA,
UCTIONB3Ysl  (pU3WYECKHe BEIWYWHBI, TPU OMUCAHHHM TMPABUIBHO
TPaKTOBaTh (PU3UUECKHI CMBICI UCIOJIb3YEMBIX BEIMYWH, 0003HAUCHUS
Y eIUHUIBI (PU3UYECKUX BEIWYHH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEJIMYMHY C JOPYTMMH BeJIMYMHAMH, CTPOUTH

rpaduKu U3y4ECHHBIX 3aBUCUMOCTEH (DPU3UUECKUX BETUIHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘-I€CKI/IG SABJICHUA W HPOUECCCHI,
HUCIIOJIB3YyA HM3YUYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO

(hOopMyIIMPOBKY 3aKOHA U 3aMMHUCHIBATh €T0 MATEMATUYECKOE BBIPAKCHHE

OOBSCHATh (PU3MUECKUE TMPOIIECCHI M CBOWMCTBA TE, B TOM YHCIEC W B
KOHTEKCTE  CHUTYyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKMX IIAaroB ¢ MoMmombio 1 — 2 W3y4eHHBIX CBOWCTBA

(bU3NYECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacyéTHble 3adaud B 2 — 3 NEHCTBUS, MCIONb3Ys 3aKOHBI U
(dopMyIbl, cBs3bIBaroLIMe (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHalu3a
yCJIOBUA 3aJla4yd 3allUCBIBATH KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsL peLIeHMs 3a7ayd, BbIOMpATh 3aKOHbl U (POPMYIIBL,
HEOOXOAUMBIC ISl €€ pelIeHHs, MPOBOAMTH PACUEThl M CPAaBHUBATH

MOJIYYCHHOC 3HAYCHUC (1)1/131/1%01(01“4 BCINYHHBI C U3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXKHO pEHIMTh HpU MOMOUIM
(U3NYEeCKUX METOJI0B, MCIOJb3Ys OMHCAHUE HCCIEeIOBaHUS, BBIICIATH
MIPOBEPSIEMOE  MPEATON0KEHUE, OLEHUBATh IPABWIBHOCTh NOPSJIKA

MPOBEACHUA UCCICAOBAHN, 1CJIaTh BBIBObI

1.9

1.10

1.11

MPOBOAUTHh OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUN WK
(dbuznyecKkux CBOWCTB TEJL: dbopmyIupoBaTh MPOBEPSEMbIEC
MPENANoNOKEeHHUs,  coOupaTh  YCTAaHOBKY U3  MPEIJI0NKEHHOTO

000py/I0BaHus, OMUCKHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOIBI

BBIIIOJIHATE MPAMBIC HU3MCPCHUA C HCIIOJIB30BAHHMEM aHaJIOI'OBBIX
HpI/I60pOB n JaT4YuKOB (I)I/I3I/I‘ICCKI/IX BCJIIMYMH, CpaBHUBATH PE3YyJIbTAThI

M3MEPEHUH C YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTH WCCJICIOBAHNE 3aBUCUMOCTH OJHOU (DM3MYECKON BEITUUMHBI
OT JpPYrol C HCHOJIb30BAHUEM IMPSAMBIX H3MEPEHUN: IUIAHUPOBATH
HCCTe0BaHNE, COOMPATh YCTAHOBKY W BBIMOJHSATH U3MEPEHHUS, CIEHYS

NPEUIOKEHHOMY  IIaHy, (UKCHUPOBAaTh pe3yiabTaThl IMOJTY4E€HHOU



1.12

1.13

3aBUCMMOCTH B BHjJE TaOmui W TpaduKoB, JeNaTh BBIBOIALI IIO

pe3yjibTaTaM HUCCICIOBaHNA

IMpOBOAUTE KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYUH: IJIAaHUPOBATH
U3MepeHHs, coOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
HpeI[HO)I(eHHOﬁ HHCTPYKIUU, U BBIYUCIIATh 3HAYCHUC BCIIMYHNHBI
coOmogaTh TpaBWiIa TEXHUKH O€30IacHOCTH MpH  paboTe ¢

J1ab0paTOpHBIM 000PYIOBAaHUEM

1.14

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HW3YYEHHBIX MpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS, UCIOJIb3YS 3HAHUS
0 CBOHCTBaX (HU3MYECKUX SBJICHUNH U HEOOXOAUMBbIE (PUINYECKUE

3aKOHOMEPHOCTH

pacrno3HaBaTb HNPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI o cxeMaM MU CXCEMATHYHbIM PUCYHKaM, COCTABJIAATH CXCEMbI
QJICKTPHUUYCCKUX Hener ¢ IOoCIeNOBaTEIbHBIM U ImapauiCJIbHbIM
COCIMHCHHEM BJICMCHTOB, pa3jindas yCJIOBHBIC 0003HAYCHUS DIICMECHTOB

QJICKTPHUUYCCKUX Heneu

1.16

NPUBOAMWTh  TPUMEPbl  (HAXOAWTh HWHPOPMALMIO O  IpUMepax)
MIPAKTUIECKOTO WCIIOIh30BAHMS (DU3MYCCKUX 3HAHWNA B IOBCEIHEBHOU
YKU3HM JIJIs1 0O0ecTieueHHs 0€30MacHOCTH MPU 0OPAIIEHUH C TPUOOpaMHU U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JIOPOBbS H COOJIIOJICHUS

HOPM 3KOJIOTHUYCECKOI'0 TOBEACHUS B Opr>K3.IOH.I€fI cpeae

1.17

1.18

1.19

OCYILIECTBIATh NMOUCK HMH(pOpMaUMU (PU3UYECKOTO COJEpKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHMM M IyTEM CpaBHEHUs
JIOTIOJTHUTENbHBIX ~HUCTOYHMKOB BBLACIATH HMH(OpMAIUIO, KOTOpas

SIBJIIETCSL IPOTUBOPEUMBON UM MOXKET OBITh HEJJOCTOBEPHOI

HCIOJIb30BaTh  INPU  BHINOJHEHUM  y4YEOHBIX  3aJaHUl  Hay4yHO-
NOMYJISAPHYIO JIUTEpaTypy (PU3MUYECKOTO COAEp)KaHUs, CIpaBOUYHBIE
MaTtepuaibl, pecypcsl cetu  VHTepHer; BiageTb — npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OPMAIMM M3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W KPAaTKHE YCTHBIE COOOIICHUS,
0000mmas WHPOpPMAIMIO M3 HECKOIbKUX WMCTOYHUKOB (DHU3HUECKOTO
COJICp)KaHUsl, B TOM 4YHCJIEC WYOJIMYHO TIPEIACTABIATH PE3yIbTaThl
MPOEKTHOMN WJIM MCCIEA0BATENbCKON AEITETbHOCTH, IPH ITOM TPAMOTHO

WCIOJIb30BaTh M3y4YCHHBIH TOHATHUIHBIA ammapar Kypca (QU3UKH,




COTIPOBOXKAAThH BBICTYIUJICHHE MTPE3EHTAIHEH

1.20

IPU BBIIOJHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAHUN (PU3MUECKUX
MPOIIECCOB PACHPENEIIATh OOSA3aHHOCTH B TPYINIIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/1a4yaMH, CJIECIUTH 3a BBINOJIHCHUEM IUIaHA JACHCTBUN
U KOPPEKTUPOBATh €ro, aJeKBAaTHO OILEHHBATh COOCTBEHHBIN BKIAJ B
JESATEIBHOCTD IpYIIIbL, BBICTPauBaTh KOMMYHHUKaTHBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KIIACC

Kon
MPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pas3iiaTtb ABJICHHA II0 OIMCAHHMIO HX XapaKTCPHBIX CBOWMCTB HM Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~IGCKO€ SBJICHUC

pacro3HaBaTb HOPOABJIICHUC H3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBICHUM B
OKpYyKaromeM MUpe, B TOM YHUCJIC (1)14314%01(1/16 SABJICHUA B ITPHUPOJIC, IIPpU
OTOM INEPCBOJUTL IMPAKTUYCCKYIO 3aJady B y‘~I€6HYIO, BBIJACTIATD

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh HW3YYECHHbIE CBOMCTBA Tel U (U3MUECKHE SIBICHUA,
UCHONb3ysd (U3UYECKHE BEJIMYMHBI, NPU ONHUCAHUM TPABHIBHO
TPaKTOBATh (PU3UUECKHUI CMBICI UCHOJIb3YEMBIX BEIMYMH, 0003HAUEHUS
U eAMHUIBI (PU3MUYECKUX BEIMYUH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI (U3UYECKYI0 BEJIWYUHY C JIPYTMMM BEIWYMHAMM, CTPOUTH

rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUNH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (I)PBPI‘ICCKI/IC SABJICHUSA W IPOUECCHI,
HCIIOJIB3YA U3YUYCHHBIC 3aKOHBbI, IIpU O3TOM JaBaTb CJIOBCCHYIO

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

1.6

OOBSICHATh (PU3NYECKHE IMPOIECChl M CBOIMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE  CUTyallull  IPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh NIPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 2 —
3 JOrMYecKMX IIaroB ¢ NOMOLIBIO 2 — 3 U3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/ILICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3aJauyd (omuparoluecs Ha cucreMy u3 2 — 3



1.8

1.9

YpaBHEHHI), HCIONB3ys 3aKOHBI W (DOPMYINBI,  CBS3BIBAIOIIHUC
¢usznyeckue BENIWYMHBI: Ha OCHOBE aHalM3a yYCJIOBUS  3aJau
3alUChIBATh  KPaTKO€  yCJIOBHE, BBIABIATH  HEAOCTAIOIIUE WU
M30BITOYHBIC JIaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE
IVl peIIeHHs, IPOBOAWUTH pAcyéThl W OLEHHMBATh PEATMCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pELIUTh IPU IIOMOILIA
(GU3MUECKUX METOJIOB, HCIOJIb3ys ONMCAHUE MCCIEIOBAaHMS, BBIICIATH
IIPOBEPAEMOE  IIPEIIOI0KEHUE, OLEHUBAaTh NPABUIIBHOCTh IOpsAKa
IIPOBEJCHUSI  UCCIENOBaHMA, JeJaTh BbIBOABL, HMHTEPIPETUPOBATH

pe3yIbTaThl HAOIOICHHI U OTIHITOB

MPOBOJUTH OMNBITBI 10 HAONIOACHUIO (PU3MYECKUX SBICHUNA WIH
(U3MUECKUX CBOWCTB TEJ: CaMOCTOATENFHO COOMpATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYyIOBaHWsS, OMUCHIBATH XOJ OMbBITA U €ro

pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI

1.10

1.11

MPOBOJIUTH MPU HEOOXOMMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONIPEIEIIsis
cpeaHee 3HAYCHHE W3MeEpseMoil BenMuMHBI ((OKYCHOE pacCTOSHUE
cobuparoiield JMH3bI), OOOCHOBBIBATH BBHIOOpP crmocoOa H3MEpPEHUs

(u3mMepuTenpHOro Mpuodopa)

IPOBOJUTH HCCIEIOBaHME 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
WCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUN: IJIAHUPOBATh HCCIIEAOBAHUE,
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY, (DUKCHpPOBAaTh pPe3yJbTaThl
MOJIYyYEHHOM 3aBUCHMOCTH (U3WYECKUX BEJIUYMH B BHUAE Tabnuuu

l"pa(l)I/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETUYMH: IIAHUPOBAThH
M3MepeHus, coOupaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBINOJHSATH
U3MEPEHUS, CIeAys NMPENIOKECHHOW MHCTPYKIMH, BBIYUCIIATh 3HAYCHUE
BEJIMYMHBl W aHAJIM3UPOBATH IIOJYYEHHBIE PE3YJNbTATBl C Y4ETOM

3aJlaHHOH MOrpeIIHOCTHU I/ISMepeHI/Iﬁ

1.13

1.14

CO6J'IIO,I[8.TB nmpaBujia TCXHUKU 0e30IMacHOCTH npu pa6 oT¢C C

71a00paTOPHBIM 000pPYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MNPU3HAKM HM3YUYEHHBIX (U3MUYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPAOE TEJO, TOYSUHBIH MCTOUHUK
CBE€Ta, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOJCIJIb aTOMHOTI'0 AApa



1.15

1.16

1.17

1.18

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX OMUCAHUS, UCHOJIb3Ys 3HAHUS
0 CBOMCTBaX (HU3MYECKUX SBJICHUNH U HEOOXOAUMBbIE (PUINYECKUE

3aKOHOMEPHOCTH

HCIIOJIb30BAaTh  CXEMbl M  CXEMAaTUYHBIE PUCYHKHM  HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTHYECKUX MPOIECCOB MPH PEIICHHH Y4eOHO-TPAKTHUIECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJISi MOCTPOCHUS H300paKEHUH B IIJIOCKOM

3epKaliec U COOMparoNIeH JINH3e

OPUBOAUTH TPUMEpPHl  (HAXOAUTh HWHPOPMALMIO O IpUMepax)
MPaKTUYECKOTO HCIIONB30BaHMs (M3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HH U1 o0ecrieueHrsi 0€301MacHOCTH pY 00PAaIeHNH ¢ IPUOOpaMH 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbS U COOJIOACHHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY’KaloLlel cpesie

OCYIIECTBIISAITh MOUCK MH(pOpMaNMUU (PU3UYECKOTO COJCPKAHUS B CETH
HNuTepHeT, caMocTOATENbHO (hOPMYIHPYS TOUCKOBBIM 3alipoc, HAXOAUTh
MyTH OIPENCICHUsT JOCTOBEPHOCTH TIONY4YeHHOW wWHGpOpMAlMU Ha

OCHOBE MMECIOIIUXCS 3HAHUM U JOMOJTHUTEIBHBIX HCTOYHUKOB

1.19

1.20

1.21

WCIIOJIb30BaTh TPU  BBINIOJHEHUM  y4EOHBIX  3aJaHUN  HAy4YHO-
MOMYJISIPHYIO  JINTEPATypy (PU3UYECKOTO COJACpKAHMS, CIPABOYHBIC
Marepuaibl, pecypchl ceth  MHTepHer; BiaaeTh  OpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHpOpManuu U3 OJHOU

3HAKOBOM CHUCTEMBI B JIPYTYIO

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
nHGOpMALUK M3 HECKOJBKUX HCTOUYHUKOB (DPU3NYECKOTO COJEpIKaHMS,
nyOJIM4HO IIPEACTABIIATH pe3ynbTaThl MIPOEKTHOMN WIN
HCCIIEA0BATEIIBCKON NEATEIIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BATh
M3Y4YCHHBI TOHATUHHBIM amnmapar HM3y4aemoro pasiena (Qusukd u
COIIPOBOKAATh BBICTYIICHHE Mpe3eHTaluel ¢ yuéToM ocoOeHHOCTeH

ayIUTOPUH CBEPCTHUKOB

IIPpH BBIITOJTHCHHUN y‘IG6HBIX IIPOCKTOB U I/ICCJIC}IOBaHI/Iﬁ CbI/I?,I/I‘IeCKI/IX
IpOoLECCOB paCIIPCACIIATh 00513aHHOCTH B rpymmc B COOTBECTCTBUHU C
IIOCTAaBJICHHBIMU 3aJadaMH, CJICAUTH 3a BBIIIOJIHCHHUEM I1JIaHa )IeﬁCTBPIﬁ
" KOPPCKTHUPOBATH €0, aICKBATHO OLICHUBATDH COOCTBEHHBIM BKJIad B

ACATCIIBHOCTD I'PYIIIIbLI, BEICTpauBaTb KOMMYHUKATUBHOC




B3aMMO/ICIICTBHE, MPOSBIISAS FTOTOBHOCTD pa3pemiaTh KOH(QIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaesia 3jieMeHTa

IIpoBepsieMble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka O mnpupoje. SBieHuss npupoasl. dusnyeckue

1.1 SIBJICHUS: MEXaHUUYECKHE, TEIUIOBbIE, AIEKTPUUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE
dusnueckre BenWYUHBL. V3MepeHue (QuU3NUECKHX BEIMYMH.
1.2 Pusnueckue pUOOPHI. [TorpemuocTs U3MEPECHUM.
MexnayHapoaHasi cucTeMa €IMHULL
EcTecTBeHHOHay4HbIN METOJI MMO3HAHMS: HaOII0IEHNE,
q 13 MOCTAaHOBKA  HAYYHOTO  BOMPOCA,  BBIABIKCHHE  THIIOTE3,
' AKCIIEPUMEHT I10 MPOBEPKE THIOTE3, 0ObsICHEHUE HAOJII01aeMOro
SIBJICHUS
14 Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOJIEIIEH
[TpakTrueckue pabOTHI:
N3mepenne paccTOsTHUN.
Ls W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.

Ornpesenenre pa3MepoB MaJbIX TEJl.
W3mepenne  TemmepaTypsl  NpU  MOMOIIM  KHUAKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMITEPATyphl

[NEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. OMNbITHL,

= JIOKa3bIBaIOLINE JUCKPETHOE CTPOCHHE BELIECTBA
59 JIBmxenne yactul BeniecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHULL C
. Temneparypoil. bpoyHoBckoe nBrkenue, 1uddysus
2 2.3 B3aumopeiicTBie yacTHIl BELLECTBA: IPUTSKEHUE U OTTAJIKUBAHNE
ArperaTHble COCTOSIHMSI BELLIECTBA: CTPOEHHE Ia30B, KUIKOCTEH U
4 TBEPABIX  (KpUCTAIMYECKHMX) Tel.  B3auMocBsizb  MexAy
' CBOMCTBAaMM BEIIECTB B Pa3HBIX arperarHbIX COCTOSHMSX U HX
ATOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI




2.6

[TpakTrueckue pabOTHI:

OueHka AuaMeTpa aroMa METOJIOM PsIOB (C HCIOJIb30BAHUEM
dboTorpaduii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS T'a30B.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO

MMPUTAXKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JBUXeHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE

3.1
JIBUJKECHUE
32 Cxopoctb. CpelHsAsl CKOPOCTh IPU HEPAaBHOMEPHOM JIBH>KECHHH.
. Pacuér nytu u BpeMeHM JIBHIKECHUS
SBnenue uHepuuu. 3aKOH HMHepUUU. B3aumopneicTBue Tesn Kak
3.3 MpUYMHA U3MEHEHMs] CKOPOCTU JIBMXKEHMs Tesl. Macca Kak mepa
WHEPTHOCTH TeJa
34 [InotHocTh BemiecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYII
' B elMHMIIE 00BEMA BEIlleCTBA
3.5 Cuna Kak XxapakTepUCTHKa B3aUMO/IEUCTBUS Tel
36 Cuna ynpyroctd u 3akoH ['yka. M3amepeHue cuibl ¢ MOMOINIBIO
' JUHAaMOMETpa
37 SIBneHue TAroteHus u cuia TsokecTH. Cuia TSHKECTH Ha JAPYTrux
' maHerax. Bec rema. HesecomocTs
18 Cuna tpenus. TpeHue CKOIbXKEHUS M TpPEHUE NMOKOs. TpeHue B
' MPUPOJIE U TEXHUKE
3.9 CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJHOW MPSIMOM.
. PaBHoOelicTByOIIAsA CHIT
[TpakTudeckue pabOTHI:
OrmpeziesieHe CKOPOCTH PAaBHOMEPHOTO JBM)KCHHS (IIapuKa B
KUAKOCTH, MOJENH AJIEKTPUYECKOTO0 aBTOMOOWISI M Tak Jajee).
OrnpesiesieHre CpeHEW CKOPOCTH CKOJIBKEHHUs OpycKa WIH
3.10 mapvKa MO HAKJIOHHOM miIockocTu. OrpeaesieHne IIOTHOCTH

TBEpAoro Ttena. OMNbITH, JEMOHCTPUPYIOUIME 3aBHCHUMOCTH
pacTshkeHus (aedopMannu) MPYKUHBI OT TNPHIIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPHUPYIOUIME  3aBUCUMOCTb  CHJIBI  TPEHHS

CKOJIB’KCHHA OT B€Ca TCJIa M XapaKTepa CONPUKACAIOIMUXCA




MOBEPXHOCTEH

dusnyeckne SIBICHUA B mnmpupoac: IMpUMEPBI IBHXKCHUA C

3.11 pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEKUBOM NPUPOAE, ACUCTBHE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckre ycTpoucTBa: TMHAMOMETP, MOAIIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEHN 1 TA30B

Hasnenue tBEproro tena. CriocoObl YMEHbIIEHUS U YBEIMYCHUS

4.1
JaBJICHUS
42 JaBnenue rasza. 3aBUCHUMOCTb JaBJIEHHUS Ta3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenauya naBneHus TBEPABIMHU TEJlaMH, KHUJIKOCTAMU U ra3aMu.
' 3akoH [lackans. [THeBMaTHUecKue MalIMHBI
3aBUCHUMOCTh JaBJICHUSA JKUJKOCTU oT TITyOUHBI.
4.4 Iunpocratudeckmii  mapagokc.  CooOmarommecs:  COCY/IBI.
['mppaBnnyeckre MEXaHU3MbI
Atmochepa 3emnn u arMmocdepHoe aaBneHue. [IpuymHbI
45 CYIIECTBOBAHMS  BO3AyIIHOW  oOomouku  3emim.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
16 U3mepenune armocdepHoro nasineHus. [Ipubopsl nis n3mepeHus
' aTMOC(EpPHOTO AaBICHUS
47 JelicTBUEe KUIAKOCTM W Ta3a Ha MNOTPYKEHHOE B HHUX TeEJO.
' BeitankuBatomas (apxuMeioBa) cuia. 3akoH Apxumenaa
4.8 IInaBanue Ten. Bo3gyxomnnasanue
[TpakTyeckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH Beca Tella B BoJe OT 0OBEMaA
NOTPYKEHHOW B JKMAKOCTb 4acTM Tena. OmpexneneHue
BBITAJIKUBAIOIIEH CHJIBI, JEMCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
49 KuakocTh. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHIIBL,

JICUCTBYIOIIEH HA TEIO B KUIAKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTh  BBITAJIKMBAIOIIEW  CHIIBI,
JIEHCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00bEMa MOTpYyXEHHOU B

KHUAKOCTDH qacTu TCJ1a n oT IIJIOTHOCTHU KHUAKOCTH.

KoncTpynpoBanue apeoMerpa WJIM KOHCTPYMPOBAHHE JIOJIKU U




ONpeIeNICHNE €€ TPY30IOIbEMHOCTH
410 duzuyeckue SABIECHUS B MpHUPOJAE: BIUsSHHE aTMochepHOro
' JABJICHUSI HA KMUBOW OpraHU3M, IJIaBaHUE PHIO
TexHu4yeckrue yCTpOWCTBa: COOOIIAIOIINECS COCYIbl, YCTPOMCTBO
4.11 BOJIOTIPOBO/A, THUIPABIMYECKUN TMpecc, MaHOMeTp, Oapomerp,
BBICOTOMEP, MOPITHEBOI HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPTUA
5.1 Mexanuyeckas padbora
5.2 MexaHn4eckasi MOIIIHOCTh
53 [IpocThie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' IIpaBuno paBHOBeCHs ppI4ara
54 [IpumeHeHue npaBuia paBHOBECHUS pblyara K OJIOKYy
5 «3omotoe  mpaBwiIo» MexaHWkd. KoaddummeHt mone3Horo
' neicTBUs MexaHu3MoB. [IpocTbie MeXxaHU3MbI B OBITY U TEXHUKE
5.6 [ToreHmanbHas SHEPTrUM TeJa, MOJHIATOr0O HaJ 3eMEi
5 5.7 Kunernueckas sneprus
sg [TonHas MmexaHnuudeckasi HEprusi. 3aKOH U3MEHEHHUS U COXPaHEHUS
' MEXaHUYECKON IHEPrun
[TpakTudeckue paboOTHI:
Omnpenenenne padoThl CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBHIKEHUU
5.9 TeJla MO TOPU30HTAIbHOW MOBEPXHOCTH. VccienoBaHue ycloBHiA
paBHOBecus pbruara. M3mepenune KIIJ[ HaKIOHHON ITOCKOCTH.
N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTrUu
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PhIUar B TEJI€ YEIOBEKa
511 TexHuueckue yCcTpOMCTBA: phlyar, IMOJBUXHBIA U HENOIBUKHBIN
' 0JIOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Ko
pas3n IIpoBepsiemble 3j1€eMeHTHI COAEPKAHUS
3JIeMeHTa
e1a
TEITJIOBBIE ABJIEHU A
6
6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH  TEeOpHUH




cTpoeHHusl BellecTBa. Macca U pa3Mepsl MoJeKysl. OIbITHI,
IOATBEPKIAIOIIIE OCHOBHBIE II0JIO’KECHHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPUH
62 Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIECTBa.
. Kpucrannuueckue u amopgHsble Tena
63 OOBsicHEHHE CBOWMCTB T'a30B, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE
. II0JIO’KEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUH
6.4 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHHe U CKaTue
66 Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO
. JIBUKEHMS YaCTHUL]
67 Buytpennss sneprust. Cnoco0bl H3MEHEHHsI BHYTPEHHEH SHEprhH:
. TeruIonepeiaya u coBepuieHne padoTsl
63 Bunel  Temuionepenauu:  TEIMIONPOBOAHOCTb,  KOHBEKLHS,
. U3IIy4YeHUe
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTb BELIECTBA
TernmooOMeH M TEMJIOBOE pPABHOBECHE. YPAaBHEHHE TEIUIOBOTO
6.10
OanaHca
611 [InaBneHne w©  OTBEpAEBaHUWE KPUCTAIMYECKMX  BEILECTB.
. VenpHas TEmoTa MIaBiIeHUs
[Tapoobpa3zoBanne u KoHzaeHcauus. Mcnapenuwe. Kumnenue.
6.12 VY nenbHas TemuoTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT aTMOC(EPHOTro J1aBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEMJI0Ta CrOPAHUS
6.15 [Tpunuunsr pabotel TemnoBbix asurareneit KIIJ[ TemnoBoro
' nasurarens. TennoBble IBUraTeNN U 3alIUTa OKPYXKaIOLIEH cpenbl
3aKOH COXpaHEHUsT U TPEBpallleHUus] DSHEPrUh B TEIJIOBBIX
6.16
nporeccax
[IpakTuyeckue pabOTHI:
6.17 OnpIThl 1O  OOHApPYKEHUIO JEHCTBUSL CHUJ  MOJIEKYJISIPHOTO
IPUTSKEHUS.




6.18

6.19

OneITl 10 BBIPAIIMBAaHUIO KPUCTAIOB IMOBAapEHHON COMU WU
caxapa.

OnbITel 1O  HAOMIOJEHHMIO TEIUIOBOIO  pAacUIMpeHHsl Ta3os,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH NABICHHS BO3AYyXa OT
ero 00bEMa 1 HarpeBaHus WU OXJIAKICHHUSL.

[TpoBepka rumoTe3bl JMHEHHONH 3aBHUCUMOCTH JUIMHBI CTOJIOHMKA
KHUJIKOCTH B TEPMOMETPUYECKOH TPyOKe OT TeMIEpaTyphl.
HaOnroneHue n3MeHeHusl BHYTpEHHEH SHepruu Tesia B pe3yibTare
TEeIuIonepeiauy U paboThl BHEIITHUX CHJI.

HccnenoBanue  sBIEHUS  TEIUIOOOMEHAa TpU  CMELIMBAaHUU
XOJIOIHOW U ropsiueil BOABI.

OnpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOH IIpHU
TEIIO0OMEHE C HarpeThIM METAITIMUECKUM LIUITUHIPOM.
Onpenenenue yneiabHONU TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENIBHOM BJIAXKHOCTH BO3yXa.

OnpeneneHHe YHGHBHOﬁ TCIIJIOTHI IJIaBJICHUA JIbJA.

@u3nuecKkue SBJICHHs B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE H
KalWUIAPHBIE SBJIEHUS B MPUPOAE, KPHUCTALUIBI B IIPUPOJE,
uznydenue ConHna, 3amep3aHue BOJOEMOB, MOpCKUE OpH3bI;
o0Opa3oBaHHUE pOCHI, TYMaHa, UHEs, CHETa.

TexHu4ecKkue yCTpOMCTBA: KAWILIAPBL, MPUMEPHI UCIIOIb30BAHUS
KPUCTAJUIOB, JKUJAKOCTHBIM TEpMOMETpP, HaTYMK TEMIIEpaTyphl,
TEPMOC, CHCTEMA OTOIUIEHHSI JIOMOB, THTPOMETpPBI, IICUXPOMETP,

napoBas Typ6I/IHa, ABUTATCJIb BHYTPECHHET'O CTOPaHUH.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

3JICKTpPI3aL[I/I}I TCII. I[Ba poaa SJICKTPUICCKUX 3apa10B

BzaumoneiictBue 3apsSPKCHHBIX  TCII. 3akoH KyJ'IOHa (3aBI/ICI/IMOCTB
CHJIBI B3aHMOACHCTBUS 3aPSPKCHHBIX TCJI OT BCIIMYHMHLBI 3apsa0B U

PacCTOSHUS MEXK/Ty TEJIaMH )

SHCKTPI/IHGCKOC II0JIC. HaprI)KéHHOCTB QJICKTPUYCCKOTO II0JIA.



ITpuHnun CYNEPHO3ULINI IEKTPUYECKUX oJIeH (Ha

KaueCTBEHHOM YpPOBHE)

Hocurenn IEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anexktpuueckuid  3apsa.  Crpoenue aroma. IIpoBomHuku u
JUBIEKTPUKH
7.5 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
76 ONEeKTpUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOIO
' TOKa. ICTOUHHKN MOCTOSIHHOTO TOKA
77 JleficTBUSI  BJEKTPUYECKOTO ToKa (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onektpuyeckas uenb. Cuina Toka. DIEKTPUUECKOE HAIIPSKEHUE
- ComnpoTuBieHUE  MPOBOJHMKA.  YJIEIBHOE  CONPOTUBIICHHE
. BEILECTBA
7.10 3akon OMa 11 yyacTKa Lenu
7.11 ITocnenoBarenpbHOE U NapAIIIEIBHOE COETUHEHUE IIPOBOJHUKOB
PabGota u MOUIHOCTH AJIEKTPUYECKOrO0 TOKa. 3akoH Jxoyms —
7.12
Jlenna
113 DJeKTpUUYecKre ey U MOTPeOUTENH INEKTPUUYECKOW SHEPrUu B
' obITy. KopoTkoe 3ambikaHue
7.14 ITocTrossHHBIE MAarHUTHI. B3auMoelicTBUE MOCTOSHHBIX MATHUTOB
MarguTtHoe 1mojie. MarauTHoe mojie 3eMJIM U €ro 3HadeHue I
7.15
JKU3HU Ha 3emie
716 Oneir  Opcrega. MarHuTHoe T1oOj€  BJIEKTPUUECKOro  TOKa.
' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
JlelicTBUe€ MAarHUTHOTO TMOJsS HAa MPOBOJHHK C  TOKOM.
7.17 DIEeKTPOABUTATEID MOCTOSIHHOTO TOKa. Hcnonp3oBanne
ANIEKTPOJIBUraTese B TEXHUUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE
718 OnbiTel  Dapanes. SBiaeHUE HIEKTPOMArHUTHOW  MHIYKIIHH.
' IIpaBuno Jlenna
Onektporedeparop.  CrnocoObl  MOMYYEHHUS  DJICKTPHUYECKOU
7.19 SHEPTUH. ODJEKTPOCTAHIIMM HAa BO30OHOBJISIEMBIX HCTOYHHKAX

SHEPrUuu



7.20

[TpakTuyeckue paboOTHI:

OnbITel MO HAOJIOACHUIO AJIEKTPU3ALMU TEl UHAYKIUEH M IpU
COIPUKOCHOBEHMH.

HccenenoBanue NeHCTBUS dJIEKTPUYECKOTO I10JIL HA IIPOBOJHUKH U
JUDJICKTPUKH.

CO6opka u npoBepka pabOThl 3JIEKTPUYECKOM LENU HOCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa, MAYILETO 4epes3
pPE3UCTOpP, OT CONPOTHUBIECHUS PE3UCTOpPAa M HAIPSDKEHHUS Ha
pe3ucrope.

OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb  3JIEKTPUUYECKOTO
CONPOTHUBJIICHUS INPOBOJHUKA OT €ro JUIMHBL,  IUIOIIAJIU
IIONIEPEYHOr0 CEUEHUS U MaTepHuaa.

IIpoBepka IIpaBHJIa CJIOKEHUS HapsLKEHU! npu
IIOCJIEIOBATEIIbHOM COEIMHEHHHM [JBYX pe3ucTopoB. IIpoBepka
IpaBWwia JUisi CWJIbl TOKa IPU MapaJJICIIbBHOM COECIUHEHUU
pesuctopoB. OmnpezneneHue padOThl  JIEKTPUYECKOI'O  TOKa,
HYIIETO 4yepes  Pe3UucTop. Omnpenenenue MOIIIHOCTH
AIEKTPUYECKOTO TOKA, BBIACISIEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CHWJIBI TOKa, HAYIIETO 4Yepe3 JIAMIIOYKY, OT
HanpspkeHuss Ha Hed. Ompenenenune KIIJ[  nHarpesarens.
HccnenoBanne  MarHUTHOTO — B3aUMOJCHCTBUSL  MOCTOSHHBIX
MarHuToB. M3ydyeHne MarHMTHOTIO MOJIsi MOCTOSIHHBIX MarHUTOB
npu WX 0o0beIMHEHMHM W pasneneHuu. VcciaemoBanuwe AeicTBUA
IEKTPUYECKOTO TOKA HA MArHUTHYKHO CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEUCTBHS KaTyIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA M HAIPABJICHMs TOKA B KaTyIIKeE.
N3yuenue neWCTBUS MATHUTHOIO TOJII HAa MPOBOJHHUK C TOKOM.
KoHcTtpyupoBanue u u3yuyeHHe pPabOTBl  DJIEKTPOABHUIraTEIIsl.
N3mepenune KIIJ[ anexkrponBuratenbHoil ycTaHOBKH. ONBITHI 11O

HCCICIOBAaHUIO SABJICHUS ]I eKTPOMaFHI/ITHOfI HWHAYKIOWH:




UCCIIEOBAHME  WM3MEHEHMM  3HAUY€HUsT W HalpaBICHUS
MHAYKIIMOHHOTO TOKa
@dusuyeckue SBJICHUS B INPUPOJE: DJIEKTPUUECKUE SIBJICHUS B
791 aTMocdepe, INMEKTPUYECTBO KHUBBIX OPTraHU3MOB, MATHUTHOE T10JIE
' 3emiu, apeiid MoIOCOB, pPOJib MarHUTHOTO MOJISL JJI KU3HU Ha
3emJie, OJISIPHOE CUSHUE
TexHUYeCKnEe yCTPOMCTBA: AIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP,
peocrar, CUETUYHK AIEKTPUYECKON SHEpPruw,
799 AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTrebHbIE
' ANIEKTPONPUOOPHI (IPUMEPBI), DIEKTPUUCCKHUE MPEAOXPAHUTEIH,
AIIEKTPOMArHUT, 3JIEKTPOJABUTaTENb MOCTOSHHOTO TOKa, TeHEPaToOp
MOCTOSTHHOTO TOKa
9 KNIACC
Kon Kon
[TpoBepsieMble 2JIEMEHTHI COIEPIKAHUS
pa3zena  3IeMeHTa
MEXAHUWYECKMUE ABJIEHUA
g1 Mexanudeckoe nBkeHue. MarepuanbHas Touka. Cucrema
. oTcyéra
8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKEHUS
8.3 PaBHOMEpPHOE NPAMOIIMHENHOE IBUKEHUE
8.4 HepaBHoMepHOe  mnpsimonmHeliHOe  nBwxkeHue. Cpenssst U
. MI'HOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU
8.5 VYckopenue. PaBHOYCKOpeHHOE MPSIMOJIMHENHOE IBUKECHHE
8 8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE nABMXKEHME MO OKpykHOcTH. [lepmon um yacrtora
8.7 oOparteHusl. Jluneitnas u yri0Bas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 IIpuHIUII CyIEPIIO3UIIUHN CUIT
8.12 Cwiia ynpyroctu. 3akoH ['yka




Cuna TPEHUA: CHUJIa TPCHUSA CKOJBXKCHHA, CHUJIa TPCHUSA I1O0KOs,

8.13 JIpYTrue BUJbI TPEHHUS
8 14 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHS. YCKOpEHHUE
' CBOOOJHOTO MaJACHUS
215 JBwxenune tmmaHer Bokpyr Connua. Ilepas kocMmuueckas
' ckopocTb. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUkU. AOCOTIOTHO TBEPOE TEIIO
PaBHOoBecue TBEpPIOro TeENa C 3aKPEIUIEHHOW OCBIO BpAICHUA.
8.17
MowmenT cuinsbl. LlenTp Tsbxectn
8.18 WNmnynec Tena. MI3menenue uminyibsca. Mnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE JABM)KEHNE
8.21 Mexannueckasi paboTa u MOILHOCTb
499 PabGora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b 3HEPruUM U
' paboThI
823 [ToreHunanbHass 3HEpPrusi Teja, MOAHITOIO HaJ IOBEPXHOCTHIO
' 3emun
8.24 [ToTeHumanpHas SHEPTUst CKATON NPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
IIpakTuyeckue paboTHI:
OrmpeziesieHre CpeHEM CKOPOCTH CKOJIBKEHHUsT Opycka WM
JBIDKEHHMS] LIapuKa II0 HAKJIOHHOW IulocKocTH. OmpeneneHue
YCKOpEHUS Teja IPU PaBHOYCKOPEHHOM JIBJKEHUU 110 HAKJIOHHOMN
IJIOCKOCTH.
HccnenoBanne  3aBUCMMOCTH  IyTH  OT  BPEMEHM  IpHU
g 27 PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

ITpoBepka rumoTe3bl: €ciiv MIpU paBHOYCKOPEHHOM JIBH)KEHUU 0e€3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psAJl HEUETHBIX YHCEl,
TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXXEHHSI OT CHIIBI
HOpMaibHOro naBieHus. OnpeneneHue kodp@uuueHta TpeHUs
ckonbkeHus. OnpeneneHue KECTKOCTH NPYKUHBL. OnperneneHue

pa6OTBI CUJIBI TpCHHUA INIPpU PAaBHOMCPHOM JIBHKCHHUH TEla I10




TOPU3OHTAILHONH TOBepXHOCTH. OmpeneneHnue padOThl  CHIIBI
YIIPYTOCTH IIPU NOABEME I'Py3a C UCIOIb30BAHUEM HENOABHKHOTO

U IIOJBUXXHOI'O 0J10KOB

du3nyeckue SIBJICHUSI B Ipupoac: NPHUIIHNBBI U OTJIMBBI, IBMXCHUC

8.28 mwiaHeT COJHEYHON CHUCTEMbI, PEAKTHUBHOE JIBUKEHHE HKUBBIX
OpraHU3MOB
820 Texnuyeckne yCTPOMCTBA: CIMIOMETP, IAaTYUKUA MOJOXKEHHS,

paccTOsSHUS U YCKOPEHHUS], PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarenbHoe  IBMXKEHHE. OcHOBHBIE ~ XapaKTEPUCTHKHU

KOJIEOaHMIA: nepuon, 4acrtora, aMIuIuTyia

9.2

MaremaTtnyeckuii W TOPYXKUHHBIM MasaTHUKH. [IpeBpaiienue

OHCPI'uHU 1IpU KoJIE0ATEILHOM JABMOXKCHHUH

9.3

38.TYX3.IOH_II/IG KoJIe0aHusL. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

9.5
9.6

9.7

9.8

Mexannueckue  BoaHbl.  CBOHCTBA  MEXAaHUMYECKMX  BOJIH.
IIpononsHele U nONEpedYHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHu4ecKue BOJHBI B TBEPAOM TEllE,

CEHCMUYECKHE BOJIHBI

3Byk. [')pomKkocCTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
Wn¢pa3Byk U yiabTpa3Byk

[TpakTyeckue paboOTHI:

Omnpenenenyre 4acToTel U NepuoAa KojJeOaHuid MaTeMaTHUYecKOro

MasiTHHKaA.

Omnpenenenye 4acToThl U Neproia KoaeOaHui Npy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Tepro/ia KoJeOaHUl MOABEIIEHHOTO
K HHUTH Tpy3a OT JUIMHBI HUTU. McciaepoBaHue 3aBHCHUMOCTH
nepuofa KolebaHWil TMPYXKUHHOTO MasTHHKA OT Macchl Tpys3a.
[IpoBepka  HE3aBUCHUMOCTHM  IiepuoAa  KoiebaHuil  rpysa,
MOJABEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOTHOTO MaIeHUS

duznueckre ABICHUS B npupoaec: BOCHPUATHE 3BYKOB KXHWBOTHBIMU,

3CMIJICTPSICCHUC, ceilicMU4YecKre BOJIHBI, IYHaMH, 5X0

9.9

TexHuueckue YCTpOﬁCTBaI OXO0JIOT, UCTIOJIb30BAHUC YJIBTPA3BYKa B

OBITY U TEXHHUKE
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11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

0.1 DJIEKTPOMArHuTHOE MOJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBa
' AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3MeKTPOMarHUTHBHIX BOJIH
103 DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoiaHOBBIE
' CBOIICTBa CBETa
[TpakTrueckue paboThI:
104 N3yuenue CBOWCTB DJJIEKTPOMAarHUTHBIX BOJH C  IIOMOIIBIO
MOOMIIBHOTO TenedoHa
10.5 @dusnyeckue SBICHUS B NpUpoje: OHOJOTMYECKOE JEHCTBUE
' BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3ITyYeHUI
10.6 TexHU4YecKkue yCTPOMCTBA: MCIOJIB30BAHUE AIIEKTPOMATHUTHBIX
' BOJIH JIJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas moneinb cBera. UcTouHMKH cBeTa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHUS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomsieHus cBera. [lomHoe
' BHYTPEHHEE OTpaKECHUE CBETA
11.5 Jlunza. Xop nydeit B 1uH3e
11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TEJIECKoma
11.7 I'ma3 xak onrtruyeckas cucrema. biM3opykocTs U JanbHO30PKOCTh
118 Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHa. CriokeHne
' CIIEKTPaJIbHBIX LIBETOB. [{ucnepcus ceera
[IpakTryeckue paboThI:
HccnenoBanue 3aBUCMMOCTH yIila OTPa)KEHUsI CBETOBOIO Jiy4a OT
yriia majeHusl.
W3ydeHne XapaKTepUCTHK H300paKeHHs] TpeaMeTa B IUIOCKOM
3epKaie.
11.9
WccnenoBanue 3aBUCUMOCTU yTia MPEJIOMIIEHHUS] CBETOBOIO Jyda
OT yTJIa TaJIeHUs Ha TPAHMIIE «BO3IYX — CTEKIIO».
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne (GOKYCHOTO pPACCTOSHUST W ONTHYECKOW  CHIIBI
coOuparoIieii TMH3BL.




OMnBITHI MO Pa3JI0KEHHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITE IO BOCHPUATHIO 1BETA MPEIMETOB MPU MX HAOIIOICHUU

yepes LBETOBbIC (DUIIBTPHI

dusnyeckue SBICHUS B Ipupoac: 3aTMCHHUMA COJ'IHHa u .HYHBI,

11.10 [BeTa TeJ, ONTHYeCKHue sBicHHS B arMmochepe (uBer HeOa,
pedpakuus, pagyra, MUPax)
mr TexHuueckue ycTpoWcTBa: OYKHM, HeEpUCKoIl, ¢doToamnmapar,
. ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pesepdopna m mnanerapnas Mojaenb aroma. Mojenb
' aroma bopa
122 Ucnyckanue u nornomenne ceeta atomoM. KBanTtel. JIuneiuarsie
' CIIEKTPbI
12.3 PannoaktuBHOCT. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue atomHoro sigpa. HykioHHas mozenb aTOMHOIO sijpa.
. N3otomnbl
12.5 | PapuoaktuBHBIC npeBpanieHus. [lepron momypacnama aTOMHBIX siep
126 SnepHble peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MacCOBOIO
' qucen
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12 18 Peakuuu cunresa u aenenus saep. Mcrounvku sueprun ConHua u
3BE3 ]
129 SlnepHas sHepreruka. JleMCTBUE paJMOAKTUBHBIX H3JIYYEHHUU Ha
' JKUBbIE OPTaHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYEeHHUS.
12.10 HccnenoBanne TpPEKOB: H3MEPEHUE OHHEPrMM YacTHUIBl 10
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTo GpoHa
duznueckue SABICHUS B MPUPOJIE: €CTECTBEHHBIN paJuOaKTHUBHBINA
211 ¢$oH, KOCMUYECKHE JTY4H, PaJUOAKTUBHOE HU3ydEHHE MPUPOHBIX
' MUHEPAJIOB, JEWCTBUE PAJAMOAKTUBHBIX HM3IYYEHHH Ha OpraHu3M
4eJI0BeKa
12.12 TexHudyeckne yCTpOMCTBA:  CIIEKTPOCKOI,  WHJWBHUAYaJIbHBIN




JIO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemblie TpeOOBaAHUSA K MPeEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa3oBaTe/ibHOI MporpaMMbl
OCHOBHOTO0 0011ero oopasosanus Ha ocHope PI'OC

[lonumanme  pomu  ¢(uU3MKM B HAYYHOH  KapTHMHE  MHPA;
c(OPMHPOBAHHOCTh 0A30BBIX MPEACTABIECHUN O 3aKOHOMEPHOW CBSA3U U
MO3HABAEMOCTH SIBJICHUN MPUPOABI, O POJIM IKCIEPUMEHTA B (U3UKE, O
cucreMooOpasyroneil poinu (U3MKH B pa3BUTHM E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTHH, 00 3BOMONNHN (PU3NIECKUX 3HAHUHA U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHMHE MHpPA, O BKJIAJE POCCHHCKHUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE

IIPOLECCOB OKPYNKAOUICTO MUPA, PAa3BUTUC TCXHUKH U TEXHOJOrui

3HaHUsA 0 BUJIAX MaTepuu (BEIECTBO U I0JIE), O JBMXKEHUH Kak criocoode
CYLIECTBOBAHMsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU TEOpPUU CTPOEHUS
BEIIECTBA, O (PU3UYECKON CYHIHOCTH SIBJICHUM MPHUPOJIbl (MEXaHUUECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3Inyvarh
SIBJICHUS 110 OIIMCAHMIO MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOE  (U3WYECKOe  SIBJIEHHME,  yMEHUE
pacrio3HaBaTh NpPOSBICHUE U3YYEHHbIX (DU3UYECKUX SBJICHUH B

OKpY’KaloIlleM MUPE, BbIIEIAS UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHU)

BJ'Ia,Z[eHI/IC OCHOBAaMHM ITOHATHHHOI'O arrapara 1 CUMBOJIMYCCKOT'O A3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHUC HX I PCHICHUA y‘-Ie6HI>IX 3aaa4; yMCHUC
XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSA W IPOUECCHI,

HCIIOJIB3YA q)YHHaMeHTaHBHI)Ie N OMIIMPUYICCKHEC 3aKOHBI

YMeHnne onuchBaTh HN3YUCHHBIC CBOMCTBA TeJI U (1)H3I/I‘-I€CKI/IG SIBJICHUA,

HCIIOJIb3YA q)HSI/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAyYHOTO T[O3HAHUA C Y4ETOM
coOmroieHnsT TMpaBmiI 0€30MacCHOTO Tpyna: HaOMoIeHHe (PU3NUECKHX
SIBJICHUM:

YMEHHE CaMOCTOSITEIIbHO COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY U3
naHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIMHU, OMICHIBATH XOJI OMBITA

U 3aIlUCBIBAaTh €ro Pe3yJabTaThl, POPMYIUPOBATH BHIBOJIBI;




MPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEeHHH (DU3MUECKUX BEIHYHWH:
YMEHHE IUTAHHPOBATh  W3MEPEHHUsS, CaMOCTOATEIbHO  COOUpPATh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY 110 MHCTPYKILUU, BBIYUCISATH 3HAUCHUE
BEJIMYUHBI W aHAJIM3UPOBATH TIOJYYEHHBIE pPE3YyIbTaThl C Y4YETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

MPOBEACHUE  HECIOXHBIX  AKCIEPUMEHTAIbHBIX  HMCCIIECIOBAHUI;
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIHEPUMEHTAIbHYIO  YCTAHOBKY U
MPOBOJIUTH UCCJIEAOBAHUE M0 MHCTPYKLUU, TMPEICTABIATH MOJIYYCHHBIC
3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHAE TaOnull M TpaduKoB,
YUUTBIBATh  TMOTPEIIHOCTH,  JIeaTh  BBIBOJBI IO  pe3yJibTaTam

ucciacag0oBaHus

[loHnMaHue  XapaKTepHBIX  CBOMCTB  (DU3MYECKMX  MOjejeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJIEIU CTPOCHUS
ra3oB, JKHIKOCTEH M TBEPABIX TeEJI, IUIAHETapHAs MOJEIb aTroma,
HYKJIOHHAasi MOJIeJIb aTOMHOTO Sipa) M yMEHHE NPUMEHATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue o0bsCHATh (U3NUECKUE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTCEKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O0 XapaKTCpa, B
YaCTHOCTH, BBISBJISATH INPUYMHHO-CIICJCTBEHHBIC CBSI3U U CTPOUTH
00BSICHEHUE C ONOPOW Ha M3YYECHHBIE CBOMCTBA (DM3MYECKHUX SIBICHHIA,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

VYMmeHue pemaTh pacuy€THele 3a7aud (Ha 0Oa3ze 2 — 3 ypaBHEHH),
HCIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIUMYMHBI,
B YAacTHOCTH, 3allUChIBaTh KpaTKO€ YCIOBHE 3a/Jayd, BBIABIATH
HEJOCTAIOUINe JTaHHbIEe, BBIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
Ui e€ peleHUsl, HCIOJb30BaTh CIPABOYHbIE JAaHHbBIE, IPOBOAUTH
pacué€Tel M OLEHUBAaTh pPEAJINCTUYHOCTh IIOJYYEHHOTO 3HAYECHHUS
(u3nuecKoil BEIMYMHBI; YMEHUE ONPEAEATh pa3MEPHOCTh (hU3MUECKOM

BCJIIMYHHEI, nonyquHoﬁ IIpH pCHICHUHN 3aJa4r

YMeHne  XapakTepu3oBaTh  NPUHIMUIBL  JACHCTBUA  TEXHUYECKHUX
YCTPOWCTB, B TOM 4YHCIE OBITOBBIX MTPHOOPOB, W TPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOILIECCOB MO MX OIMUCAHUIO, UCIOJIb3YSl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHHMA ¥ HeEoOXonumble (u3ndecKue

3aKOHOMCPHOCTH

10

YMmenue HUCIIOJIB30BaTh 3HaHUA 0 (I)I/ISI/I‘-ICCKI/IX SABJICHUAX B
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TMOBCETHEBHOMW >KM3HU JJ1 o0ecrieueHrss 0€30MacHOCTH MPU OO0paIeHUH
¢ OBITOBBIMU IPUOOpPAMU U TEXHUYECKUMHU YCTPOMCTBaMH, COXpPaHEHUS
3I0pOBbsSI M COOJIOZACHHS HOPM SKOJOIMYECKOIO IIOBCACHHS B
OKpy)Xamllel cpene; TIMOHUMAHUE HEOOXOAMMOCTH TMPUMEHEHUS
JMOCTHXKCHUH ~ (U3MKKM M TEXHOJOTMH  JUIS  PaIllMOHAIBHOIO

IIPUPOIOIOIb30BAHUS

OnbIT moMCKa, TpeoOpa3oBaHMs U IPEICTaBICHUS HH(OpMAIUU
(GU3MYECKOro COAEpKaHUs C  MCIOJIb30BAaHHMEM HMH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIMM; yYMEHHME OLEHUBATh JIOCTOBEPHOCTH
[OJy4YeHHOM uMH(pOpMallMM Ha OCHOBE HMEIOIIMXCS 3HAaHUN H
JIOTIOJIHUTEbHBIX UICTOYHUKOB; YMEHHUE HUCII0JIb30BaTh TP BBINOJIHEHUN
y4eOHBIX 3a/laHdil Hay4HO-TIOMYJIAPHYIO JIUTepaTypy (usnueckoro
COJIep’KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHerT;
BaJieHue 0a30BbIMM HaBbIKaMHU IpeoOpa3oBaHus HHpOpMauu u3
OJTHOW 3HAKOBOM CHCTEMBI B JIPYT'YIO; YMEHHE CO3[aBaTh COOCTBEHHBIC
IUCbMEHHBIE U YCTHBIE COOOILEHMS Ha OCHOBE HH(OpMamuu u3

HECKOJBbKHNX NCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHMUYECKHUE ABJIEHUA
1 Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCHUTENBHOCTD ABM)KEHUS
15 PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna s
' BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONMHENWHOE JBH)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TE€la OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 (1) =x, +ut
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIIUU
NepEeMELICHHs, IIyTH, KOOPJAMHATHl IPU PABHOMEPHOM MPSAMOJIMHEHNHOM
JBUKECHUU
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Self)=vy, #f+a = g
@opmynbel Uil NPOEKLIUU MEpPEeMELICHUs, MPOEKIUU CKOPOCTH M TMPOEKIUU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=v{,x-r+ax-%.
U.\'(f) =Upy T4, L,
a (f)=canst,
U:.T: - Ul?f: :2{":{51
I'padukm 3aBUCUMOCTHM OT BpeMEHM Il NPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOPOCTH, NPOEKLUUU MEPEMELIEHUS, KOOpAUHATHl IPH PABHOYCKOPEHHOM
MIPSIMOJIMHEHTHOM JIBHDKCHHUH
CBobonHoe manenue. @opMyIibl, ONUCHIBAIONINE CBOOOAHOE MaJCHUE Tela IO
BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,

MMpoCKMU CKOPOCTU W KOOpPAWHATBI IIpPHU CBO6OIIHOM nmaaCHuM TCjaa II0

BEPTUKAIIN




CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. HampasieHnue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TMEPHOL

oOpareHus:
L= 1R
T
16 LenTpocTtpemurenbHoe yckopeHue. HampaBieHne 1IE€HTPOCTPEMUTENIBHOIO
yckopeHusi. @opMyiia 15l BBIYUCIECHUS YCKOPEHUS:
2
q. = L
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:
v = 1
T
Macca. [1notaocts BemectBa. @opmyna A BBIYUCICHUS IIOTHOCTH:
1.7 _m
V
. nja — BEKTOpHas puznueckas BenuunHa. CIoXKeHue cui
1.8 C C
. BiIeHHe nHepuuu. Ilepsslii 3akoH HeroToHA
1.9 s II H
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla U BEKTOpa CHIIbI, ICUCTBYIONIEH Ha
TEJ0
Bzaumopeiicteue Ten. Tperuit 3akon HeroToHa:
1.11 - -
Fy w=-F
TpeHune nokos U TpeHue ckoiabxkeHus. Gopmyna 17 BEIYUCICHUS MOJYJIS CUIIBI
1.12 TPEHUS CKOJIbKEHUS:
F_=u-N
p=H
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopManuu. 3aKOH yOpyroi
1.13 nedopmaruu (3akoH ['yka):

1.14

F=k-Al
BcemupHoe Trorenune. 3aKk0H BCEMUPHOTO TATOTEHHUS:
my -,

F=G. L 2
'L




1.15

Cwita TsbkecTd. Y CKOpeHHE CBOOOTHOTO TaCHUSI.
dopmyra s BBIYUCICHUS CHITBI TSHKECTH BOJIM3H noBepxHocTH 3emin: F = mg.
JBwxkenue mnanet Bokpyr Comnna. [lepBas kocMuyeckast CKOpOCTb.

HesecomocTs u neperpysku
Nmnynbce Tena — BekTopHast (pusnyeckasi BeIMYMHA.
D=mo

I/IMHYJ'IBC cucteMsbl Ten. I3MeHeHune HUMITYJIbCA. HMHYJ'IBC CHJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCA ISl 3aAMKHYTOM CHCTEMBI TEJI:
D=nyUy -+, =const
PeakTuBHOE NBUKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHI:

A=Fsoosct
MexaHnuueckasi MOIITHOCTD:
A
nN=4
t
KI/IHCTH‘IGCK&?I U IMOTCHLOMUAJIbHAA 3HepFI/I$I. CDOpMy.]’Ia JJISI BBIYUCJIICHUS

KUHETHYCCKOU OHCPIuu:

HE_J'E
BTy

Teopema o knHeTHUeCKOU dHeprun. Popmyria s BBIYMCICHHS TOTEHIIMAIBHON
SHEPIUHU Tella, IIOJIHATOrO

HaI 3eMIIEH:

E,=mgh

1.19

1.20

Mexanunueckas OHECPIruAi:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNUeCKOoM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpeHUs: E = const.

[IpeBpalieHre MEXaHMYECKOW SHEPT MU MPY HAJTUYUK CUIIBI TPEHMUS.

[IpocThie MEXaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Preryar. Momenrt cuiel: M - FL.

VYcioBue paBHOBECHS pbluara:

M +M, +..=0




[ToaBuxHBIN 1 HeTTOABWKHBIN O6510Kku. KITJ] mpocThix MeXxaHU3MOB,
n= Aﬂmma

AS&TIIE"IH
[laBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYHMCIICHH S JAaBJICHUA TBépI[Ol"O TCia:

_F

P= h
1.21 JlaBnenue raza. ATMocdepHoe JaBiieHue.

I'unpocraTtuueckoe gaBiieHUE BHYTPH KUJIKOCTH.

®opmyna s BBIYMCICHUS TABJICHUS BHYTPU KUIKOCTH:

P=pgh+Dx,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc

3akoH Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIOIIEH CHUIIBI,

JIEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE B AKUIKOCTh WM ras3:
1.23

Fam =pEV

VYcnosue niaBanus tena. [lnaBanue cyoB ¥ BO34yXOIIaBaHUE

Mexanudeckue KoneOaHus. AMIUIMTYJA, TEPUOJ W YacToTa KoJeOaHWi.
124 ®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHUO KOJICOAHMIA:

v=L

T
125 MaremMatuueckuil M TPYKUHHBIM MasTHUKU. IIpeBpamieHue 5sHepruu mnpu
. Ko1e0aTeIbHOM ABUKEHUH

1.26 3aryxatomue kojaebanus. Beinyxaennbie konedanus. Pezonanc

Mexannuecknue BonHbI. [IpomonbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOPOCTB PaCIpOCTPAHEHUS BOIHBI:

h=v-T
108 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha TPaHMIIC
' IByX cpell. Hppa3ByK U ynbTpa3ByK

IIpakxmuueckue pabomoi

W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXMMEIOBOM CHIIBI; >KECTKOCTH
199 NPYXUHBL; KO3(pPUIMEeHTa TPeHUs! CKOJNbKEHUS; paOOThl CHJIbI TPEHHUS, CHUJIBI

VIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOH IUIOCKOCTH,
YCKOpPEeHHs OpycKka MpH JBWKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H

nepuoaa KoJIcOaHMII MaTEeMaTHYECKOIO MassTHHUKA, YaCTOTBI MU II€pUOda



KoJIcOaHUH TIPY)KHHHOTO MasTHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIETO HA phIyar;
paboTBl CWJIBI YIOPYrOCTH NpPU TOABEME Tpy3a C MOMOINBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME IPy3a ¢ HOMOIIBIO MOBUKHOTO
O70Ka.

HccrenoBanue 3aBUCUMOCTH apXHMEIOBOW CHIJIBI OT O0BEMa MOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUIAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[ef/'I CHUIJIBI
OT MAcChI TeJa; CHJIbI TPCHHS CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAKOUIEH B NPYKHHE, OT CTEIICHU
nedopMaIuu MPYKUHBI, YCKOPEHUsT Opycka OT yIiila HakJOHA HarpaBJIsSIONICH;
nepuojia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TEPHOAA
KoJIeOaHUH MPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI,
UCCJICIOBAaHNE HE3aBHCHUMOCTH IIEPHOJIa KOJICOAHWH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUs PABHOBCCHUS pbldara

1.30

1.31

Qusuueckue A6NeHUs 6 npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, IPWIMBBI W OTIUBBI, JBIWKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJCHUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMHUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoucmea: CUUIOMETP, NATYUKU TOJOXKCHHS, PACCTOSHUS U
YCKOpEHHUs, IUHAMOMETp, MOJIIUIIHUKY, PAKEThl, pblyar, TIOABWXKHBIA U
HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTBHIE MEXAHW3MBI B OBITY,
cooOmiarmuecst cocyipl, YCTpPOMCTBO BOJOINPOBOJAA, TMIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6BITy N TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OcCHOBHEBIC ITOJIOKCHHUA MOHCK}’HHPHO-KI/IHCTI/I‘-IGCKOI\/’I TCOpHUU CTPOCHUA
BCIICCTBA. MO)ICJ'II/I TBép,Z[OFO, KHUAKOTO U ra3oo6pa3Hor0 COCTOSIHUH BCIICCTBA.

Kpucrannuyeckre u amop@Hsie Tena

ZIBI/I)KGHI/Ie JacTul BEIICCTBA. CBi3p CKOpOCTH  ABHIXKCHHUA YacTUl C

Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

24

Tenopoe paciiipCHuC U C:xKaTue

2.5

TemnoBoe paBHOBecHE

2.6

BuyTpennsis sHeprus. Pabora u Temuonepenadya Kak CHOCOOBI HM3MEHEHHS




BHYTPEHHEHN YHEPTUU

2.7

BI/I,I[BI TEILIoNEpCaauYn: TEIJIOMPOBOAHOCTh, KOHBCKI WA, U3TYUCHUC

2.8

HanGBaHI/IC n OXJIAXKACHHUEC TECII. KommuectBo TCIIJIOTHI. Y,I[eJ'IBHaH

TEIUIOEMKOCTD:

O=cm(t,—1;)

2.9

3aKoH COXpaHCHUA OSHEPIruru B TCILUIOBBIX IIpOLECCaX. YPaBHeHI/Ie TCILJIOBOI'O

OayaHca:

O +0,+..=0

2.10

Ucnapenne u koHjeHcamusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IIpoIecce
UCIIApEHUsI M KOHJAEeHcauuu. KumeHue IKUAKOCTU. YAelbHas TeIioTa

napooOpa3oBanusi: L = Q/m

2.11

2.12

2.13

BiasxxHoCTh BO311YXa

[InmaBnenne wn Kpucrasmmsanus. J3MeHeHMe BHYTpEHHEH DJHEpPIMM IIpH

IJIABJICHUH U KPpUCTAJIN3allH. VY aenbHas TEIIoTa IIaBJICHUS:

BHyTpeHHsIst SHEpIHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOILIHBA:
q=0/m

2.14

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI terioBoro apurarens

2.15

IIpakmuueckue pabomol
N3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYHIEH HarpeTblii IWIMHAP; KOJHWYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThIM LMWJIMHIPOM, IIOCJIE OIYCKaHWsS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTHM BO3[yXa; YACIBHOM TEIUIOTHI
niaBiaeHus Jbaa. MccnenoBaHue HM3MEHEHUs TeMIIEpaTypbl BOIBI  IIPH
Pa3IUYHBIX YCJIOBHSX; SIBJICHUS TEIJIOOOMEHa NpPU CMEIIMBAHUU XOJIOJHOM U

FOpH‘ICfI BOJBI; IIpOo1I€CCa UCIIAPCHUA

2.16

2.17

Duszuveckue s61eHUS 8 npupode: MMOBEPXHOCTHOC HATSKCHUC W KAIUJIISAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJUIBI B MPUPOALC, U3IIYUCHUC COJ'IHI_Ia, 3aMCP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue yCi’i’lpOZZCWlGG.' KalmnuJIJIAPbI, IPUMEPBI UCITOJIB30BAHUA KPUCTAJIIIOB,

JKUJIKOCTHBIN TCPMOMCECTP, HAaTUUK TEMIICPATYpPbI, TCPMOC, CUCTEMaA OTOIIJIICHHUA



JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S
3.1 Onexrpuzanus Tei. J(Ba BUJa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
34 Onektpuueckoe mose. Hanpsok€HHOCTh  asekTpuueckoro moiis.  [IpuHmmm
' CYINEPHO3UINU IEKTPUUECKUX M10JIEH (HAa KAYECTBEHHOM YPOBHE)
35 Hocurenun »snexkrpuueckux 3apsgoB. J[ledicTBHE AJIEKTPUYECKOTO TMOJsS Ha
' 3JIEKTpUYECKUE 3apsbl. [IpOBOIHUKH U TUAICKTPUKU
[TocTosIHHBIN AIEKTPUUCCKUN TOK. JlelicTBHS 3ekTpruyeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=q/t,U=A/q
37 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COCTUHEHHUE MPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =U;I=I+1; Rz%.
Cwmenranabie COETMHEHUS TPOBOTHUKOB
3.10 PaGora u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 5
O=I"-R-t
310 OneiT Opcrena. MarHuTHOe IMOJI€ OPSIMOTO IMPOBOJHUKA € TOKOM. JInHMHM
' MarHUTHOW MHIYKIIUH
313 MareuTHoe TMOJI€ TOCTOSHHOTO MarHmTa. B3amMoaeicTBHE ITOCTOSHHBIX
' MarHHuTOB
3.14 JlelicTBME MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM
3.15 Onbitel @apazes. SABnenue 3nekTpoMaruuTHON HHAYKIUU. [TpaBuno Jlenua
3.16 Ilpakxmuueckue pabomul




W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTopHI, JIAMITOYKa), OT HAMPSHKEHHUS HA KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIMPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUS U
YJIEIBHOTO COTPOTUBIICHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUW TMPOBOJHHUKOB; MpaBWJIA ISl CHJIBI DBJICKTPHUYECKOTO TOKa IPHU

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA6leHUs 6 Npupooe: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Iperd MoIoCcoB,
POJIb MArHUTHOTO TIOJISI JIIsI )KU3HU Ha 3eMJlie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAaHUTEIH, DIEKTPOMArHUT, OSJIEKTPOABUTATENb IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKTpoMarHuTHeie BOJHBIL. [1kana 35eKTpoMarHuTHEIX BOJIH

3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucniepcus cera

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' muH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckre npuodopsl
IIpakxmuueckue pabomoi

W3mepeHue onTHUECKOW CHIIbI coOuparomieil JUH3bI;, (POKYCHOIO PACCTOSHUS
cobuparomeid JUH3BI (IO CBOMCTBY paBEHCTBA pPa3MEpPOB TIpeIMeTa u
nU300pakeHusl, KOrjla MpeaMeT pPacHojoXeH B JBOWHOM (oKyce), Mmoka3aTess

3.26 MIPEJIOMJICHUS CTEKJIA.

HccnenoBanue cBoiicTBa M300paXKeHUs, MOTYYSHHOTO C TIOMOIIBIO COOMparoieit
JUH3BI, W3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEIOMIIEHHs] CBETOBOTO Jiyda OT YIJIa MaJeHUs Ha TPaHUILIe

«BO3AYyX — CTCKIIO»




Qusuueckue saenenusi 6 npupode. 3arMmenus Conuua u JlyHbl, 1BeTa Te,

327 ONTHYECKUE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [nanerapuas Moenb aToma
4.3 CocrtaB aroMHOro sijpa. M3orornsl
4.4 [lepuon monypacmnaaga aTOMHBIX sIAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOrO U MacCOBOTO UHCEN
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIMOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JeCTBUE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YelIOBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTuKa




9.

10.
11.
12.

13.

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.Paboune nporpammel. @usuka. 7-9 kiaccel: yaeOHO-METOAMUECKOE Tocodue. -3-€ U3 .,
crepeorur. — M.: JIpoda, 2010.- 104-115 c.

2. Jlykamuk B.M. COopHuk 3a1a4 no ¢pusuke 1 7-9 kiiaccoB 001eodpa3oBaTeIbHBIX
yupexaenuit / B.W. Jlykammk, E.B. IBanoBa. — M.: IIpocBenienue.

3. E.A. Mapon OnopHbIe KOHCIIEKTHI U pa3HOypoBHEBbIC 3a1anusi / E.A. Mapon — CaHKT-
[TerepOypr.

4. Kabapauua O.®. KoHTpOJIbHBIE ¥ POBEPOUYHBIE pabOTHI 10 pusmke.7-11 kacc.:
Meton.nocodue / O.®. Kabapauu, C.1. Kabapauna, B.A. Opnos. — M.: lIpoda
5.Paboune nporpammel. @usnka. 7-9 knaccel: yaeOHO-METOAMUECKOE Tocodue. -3-€ U3 .,
crepeorunt. — M.: [Ipoda, 2010.- 104-115 c.

6. Jlykamuk B.U. CoopHuK 3a1a4 1o ¢pusuke st 7-9 kimaccoB 00meo0pa3zoBaTebHBIX
yupexaenuit / B.W. Jlykamuk, E.B. IBanoBa. — M.: IIpocBemenue.

7. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHeBbIe 3a1anus / E.A. Mapoun — CaHkT-
[TetepOypr.

8. Kabapaun O.®. KoHtposnbsHble U poBepouHbie padoThl no (usuke.7-11 kmacc.:
Meton.nocobue / O.®. Kabapaun, C.1. Kabapauna, B.A. Opnos. — M.: lpoda

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

I'opsukun E.H. Metoauka oOyuenus gpusuke
Towm 1. O6mue Bonpocsl MeTonuku. M. 1948
Tom 2. MeTouka U TeXHUKA 3KcriepuMenTa. M. 1948
Towm 3. OcHoBHBIE A€TaIN YIPOIIEHHBIX U CaMOJIENbHBIX MpUOOopoB. M. 1953
Towm 4. Pucynku u ueprexu. M. 1955
Bbpasepman 5.M. Beuepa no ¢usuke B cpeaneit mkosae. M. Ilpocsemenue, 1969
Koran B.1O. PazmepHocTh dusndecko Benuuuubl. M. 1968
Jlaamna 1.5, 100 urp mo ¢usuke. M. 1995
Jlanunna W1.51. Bueknaccuas pabora o ¢pusuke. M. 1977
JlepmanToB B.B. Meroauka ¢pusuku. M. 1935
Mynranosckuii B.B. @usnueckre B3aMMOAECHCTBUSA U KapTUHA MUPA B LIKOJIbHOM Kypce
duzuku. M. 1977
MeTtoauuecKuii CipaBOYHUK yuutens duzuku. M. 2003
Hecrannaprasie ypoku dusuku. Coct. C.B. bop6posa. Bonrorpasn, 2000
OpexoB B.I1., YcoBa A.B. Meroauka npenosnaBanus guszuxu. M. 1980
Opexos B.II. - Kone6anus 1 BoaHbl B Kypce GU3MKHU cpeHel mkonsl - 1977
Ceprees A.B. Habmroienus yyammxcs Ipyu U3y4eHnd (pU3MKU Ha EPBOM CTYIEHH
obOyuenwus. K. 1987
Illatamos B.®. dusuka Ha Bcro xku3ub. M.-C0, 2003

Metoauka 00y4eHHsl peLlICHUIO 32124



Kawmenxkuii C.E., Opexos B.Il. Meroauka perienus 3a1a4 1o Gu3mnke B CpeTHEH HIKOIE.

M. 1971

2. Cemxe A.U. - Hecrannaptaele 3a1auu o ¢usuke (B momornrs yuutento) - 2007

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

HNHTepHET-pecypchbl

Ha3Banue caiita
Conepxanue Anpec
WJTU CTaThbU
Karanor cceuiok Ha | DOHuuknonenuu, Oubnuoreku, CMMU, By3bl, | http:www.ivanovo.ac.ru/ph
pecypcel 0 pu3uke | HaydHbIC OpraHU3alud, KOHPEPEHITUU U JIp. ys
becninatubie 15 oOywarommx mporpaMM 1o pa3iauuHbiM | http:www.history.ru/freeph.
oOyyaromue paznenam (GU3UKH htm
POrPaMMBI o
duzuke
JlaGopaTopHbie Bupryanbasie nabopaTopHbIe pabotsl. | http:phdep.ifmo.ru
paboTsl o pusuke | BupryanbHble JeMOHCTpAlUMK SKCIIEPUMEHTOB.
AHunmanus TpexmepHble aHuUMalMM W BuU3yanu3auus 1o | http:physics.nad.ru
buznueckux ¢bu3MKe, COMPOBOXKIAIOTCS TEOPETUUECKUMU
MIPOIIECCOB OO0BSICHEHUSIMH.
dusnueckas CrnpaBouHoe u3gaHue, coxaepxkaiee cBeneHus | http://www.elmagn.chalmer
SHITUKJIOTICTUS 110 BCEM 00JIaCTSIM COBPEMEHHOM (DU3UKHU. s.se/%7eigor
IIporpammHoe o0ecnieyeHue COBPEeMEHHbIX HH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOT Uil
1. 1C. Illxona. ®wusmka, 7-11 kn. bubamoreka HarmsgHbIX mnocobOuii. — Ilox

penakuueit H.K. Xannanoa. — CD ROM. — Per. Homep 82848239.
2. 1 CD for Windows. ®u3snka, 7-11 k1. bubaroreka 31eKTpOHHBIX HATJISTHBIX

nocoouii.- CD ROM.
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