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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHNHU pabouel MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduell, BHOCHUT BKJQJ] B E€CTCCTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHWUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®Deaepanuu, pean3yrOUIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTATBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO IpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OoJibllie, YeM OoJbllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] HOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIHI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[lpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbryara. [IpuMeHeHWe mpaBWjia paBHOBECHs pblUara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJUHBI, [UIOWAAU ONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBUKEHUU TeNa Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkana sneKkTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHHe
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yTJjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAONIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHoCcTh. AJbda, 6eTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W dHEpruu. Peakuuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTHU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOILIEH PUPOJE U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:
1) naTpUOTHYECKOTr0 BOCIIMTAHMSA:
- TNPOSIBIICHUE UHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
bu3nuecKoil HayKu;
- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX NPOOJEM, CBS3aHHBIX C MPAKTUYECKHUM NPUMEHEHUEM JTOCTHKEHUN
busuKy;
- OCO3HAaHHME BaXXHOCTH MOPAJbHO-3TUYECKUX MPUHIHUIIOB B AEATEIbHOCTU
YYEHOTO;
3) 3cTeTH4eCKOTro BOCIIUTAHMS
- BOCIIPHUSTHE 3CTETUYECKUX KauyecTB (PU3NYECKOW HayKu: €€ TrapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HAHMUE LIEHHOCTU (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWUILIEW COCTABIAIOMIEN KYyIbTYPHI;
- pa3BUTHE HAy4yHOM JI0003HATEIBHOCTH, HWHTEpeca K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
- OCO3HaHUE IIEHHOCTH Oe3omacHoro o0Opa3a J>KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TpaBuJi 0€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C JJIEKTPUYECKHMM M TEIUIOBBIM OOOPYAOBAHHEM B
JIOMAITHUX YCIIOBHSIX;
- c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTHBHOE Yy4YacTHE€ B pEIICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMBbH,
00pa3oBaTeNbHON OpraHu3aly, ropojia, Kpas) TEXHOJOTHYECKOW M COLUAIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;
- HHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBSI3aHHbIX ¢ (PU3UKOM;
7) 3KOJIOTHYECKOT0 BOCTIMTAHUS



- OpUEHTAIUS HA TpUMEeHEHNE GU3NUEeCKUX 3HAHUH JJI pEieHus 3a/1a4d B 00J1acTH
OKpYXarUel Cpeabl, IUIAHUPOBAHUA TNOCTYIIKOB M OLIEHKM HX BO3MOXHBIX
MOCJICICTBUN [T OKPY’KAIOIIEN CPEbI;

- OCO3HaHHWE TJIOOATBHOTO XapaKTepa SKOJOTUYECKHX MpodiieM M MyTed HX
pelieHus;

8) amanTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJILHOM U NPHPOIHOM
cpeabl:

- MOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BBIIOJIHEHUH UCCIEIOBAHUN U MPOEKTOB
(Gu3HUecKoi HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JPYTHX;

- IIOBBILICHWE YPOBHSA CBOCH KOMIIETEHTHOCTHM 4Yepe3  IPAKTUUYECKYIO
NEATEIbHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HaHUM, B TOM 4HCIE (POPMYJIUPOBATH
UJIeH, MIOHSATHUS, TUTIOTE3bI O GU3HMUECKIX 00BEKTaX U SABJICHUSX;

- O0CO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH
du3uKy;

- INIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUM;

- CTpEMJICHUE aHaJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

- OLICHKa CBOMX JIEWCTBUM C Y4YE€TOM BIHMSHHUS HA OKPYXAKUIYIO CpeLdy,
BO3MOJKHBIX TJIO0ATIBHBIX MOCIIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

e BBIBISITH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);

e YCTaHABJIWBATH CYIICCTBCHHBIA MPU3HAK KJIACCH(PUKAIIMKA, OCHOBAHMS JIJIS
0000IIIEeHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

e BBISBIATH INPUYMHHO-CJIEJCTBEHHBIC CBSI3M TMPU H3YYEHUH (PU3HMUECKUX
SIBJICHUW W TIPOIIECCOB, J€JaTh BBIBOJIbI C MUCIIOJIb30BAaHUEM JIE€TyKTUBHBIX



U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (uznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BAapHAHTOB pEIICHHUs, BHIOOp Hambojee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEN0BATENBCKUY HHCTPYMEHT IIO3HAHMS;
IIPOBOAMTH 10 CAMOCTOSITEIIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJIbIIOE UCCIENOBaHUE (DU3HUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
IIOJIyYCHHYIO B XOJI€ UCCIICJOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEIEHHOIO HAOJIOIEHUS, OIBITA, UCCIICOBAHNUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUAX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHSATH Pa3IU4YHbIE METO/bI, NHCTPYMEHTHI U 3alpOCHl PU MOUCKE H
orOope MHPOPMALMKM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMaMu W WUIIOCTPUPOBATh peUIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMH, lrarpaMmmamu, HTHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh HUJEH, HAIICJICHHbIE Ha PEIICHUE 3a/ayd W TOJJIEp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Janora, oOHapyKMBaTh pa3IMYUe U CXOACTBO MO3UIIHIL;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIEprMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyINECTBA  KOMaHIHOM  H
UHAMBUAYAIbHON paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3NYecKon
poOJIeMBI;



IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JI€UCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAINpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBUS C JPYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYAIHSIX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMICSCKON 3a7a9d WA
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonIy 00yuenus B 7 Kjacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIONB30BaTh  MOHATHS:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOPHsl, pPaBHOJEHCTBYOIAs
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTUIl BEILIECTBA,
PaBHOMEpPHOE  JIBJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIUs,
B3aMMOJICHCTBHE TEJ, paBHOBECHUE TBEPIBIX TEN C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepeada AaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MYECKUX  SBICHUH B
OKpY)XKaloIlleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B TPUPOIE:
IpPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIBI TPEHHs B NPUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JIaBJICHUs Ha >KMUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(PQUIMEHT T™OJE3HOr0 JAEWCTBUS MEXaHU3MOB,
KUHETHYECKass UM TMOTEHIMalIbHAs JHEPTus), MpHU OMHUCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEJIMYMUHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIIO paBHOBeCUs pbiyara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU
SHEPruH, TPU OSTOM [aBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA U
3allMChIBaTh €70 MaTEMaTHYECKOE BBIPAKECHHUE;



OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE u3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 3a/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BENTUYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]1ad, OLEHUBATh PEATTUCTUUHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIYYeHHBIA pe3yJbTaT, HaXOJWUTh OMMOKM B XOJE ONbITA, J€JaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
duznyeckux CBOICTB TeN: (dopMynupoBaTh IpOBEpsEMbIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLLUEroCs TeJla OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAM COMPUKOCHOBEHUS TEJ, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHUI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIenys NpPeIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEIHYMH B BHJE
NpEJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO pPe3yjbTaTaMm
UCCJIEI0BAHNUS;



IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILECTBA JKUIAKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbKECHHS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOU[As  CHJA, JIEWCTBYIOIIAas  Ha
HOrpyKEHHOE B JKHUJIKOCTh Te€JO0, KOI(D(PUIMEHT MONE3HOro AEHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEeAys NPEUIOKEHHOW WHCTPYKLUUU: TIpU
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATHh 3HAUEHHE HCKOMOW BEJIMYMHBI,

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30IIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JAWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phlyuar, NOJABUKHBII M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAaHHUA (B TOM YHUCIHE:
NOJIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOpPMALMIO O  MpUMeEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUUW B IIOBCEIHEBHOMU
KU3HM 711 oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CpPaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCITIOJIb30BATh MPHU BBIMOJIHEHUH y4E€OHBIX 33JaHUil HAy4YHO-TIONYJSPHYIO
JUTEPATYpPYy  (PU3NUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (U3UUYECKOTO COAEpPKaHUs, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax HpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIMN amnmapaT Kypca (U3HMKH, COIMpPOBOXKAAThH
BBICTYIUUICHUE NTPE3EHTALINEN;



IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM pachpeneniTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IPYyNNbl,  BBICTPAauWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpJIeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPsATIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHAYKIIWS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM UHcCIe (HU3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KAMWUIAPHBIC SIBJICHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOIOCOB, pOJbh MAarHUTHOTO TOJISI JJis JKW3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
¢dbu3nyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACJNbHAs TeEIUIoTa
TUIABJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeiabHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MalllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/lyXa, JJIEKTPUUECKUU 3apsij,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,



yIeIbHOE  COMpPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3MYECKU CMBICIT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €OMHHIIBI
bu3MYeCKUX BEJIMYMH, HAXOAUTHh (OPMYIbI, CBSI3BIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka LEenu, 3aKOH
JIxoyns—JleHna, 3akoOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTH4YECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopol Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7audd, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ys OMHCAHUE HCCIIEOBAHUS, BBIACISThH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydaromlel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oWaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJIECUCTBHE
ANEKTPUUECKUX 3apsioB, B3aUMOJICUCTBUE TOCTOSIHHBIX MAarHUTOB,
BU3YyaJiM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCUTEIBHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUMKOB (DM3MUECKUX BEJIUYUH, CPABHUBATH
pe3yAbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHIM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS HM3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBLHBIE
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), DIEKTPHUUECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM (SKUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB AJIEKTPUUECKUX ETEH;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU I oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIONIHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COAEpKaHusi, B TOM 4YHucCi€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHOM WJIM WCCIIENOBATENbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (U3ukw,
COIIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEI;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJHEHUEM IIJIaHa JEHCTBUI H
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHUsI M TOTJIONIEeHUS, ab(a, OeTa- U raMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOHOE
najicHUe TEJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHHE OeJoro CBeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHIATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPrus CKaTON
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacTOTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MYECKUH CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsII0BOIO M MacCCOBOTO YHCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIONINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TIOJYYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYMHBI,

pacno3HaBaThb MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((DOKYCHOE pacCTOsIHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM O€3 HadallbHOW CKOPOCTH, TEeproja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCUpOBaTh pE3yJbTaTbl IOJYYEHHOW 3aBUCHUMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIEIys MPEIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKKA M3YyUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKUX SBIEHUW MW  HEOOXOIWMbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Ipy perieHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOUpAroIeH JTUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U IOTIOJIHUTEILHBIX NCTOYHHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Te) 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 ®dusuka — Hayka o npupoje. SBieHus 1
npuposl. DU3NYECKUE SIBICHUS
5 Mexanuueckue, TeIIoBbIe, EKTPHUUECKUE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 ®du3nyecKue BeIMYMHBI U UX U3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U JAaTUHKA TEMIIEpaTyphl"
Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU
5 U3y4aroT npupoay. EcTecTBeHHOHAay4YHBIN 1 bubnmnoreka HOK
MmetoA no3Hanus. Onucanue GU3NIECKUx https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMONIBIO MOZEIIEN
VYpok-uccnenosanue "[IpoBepka runoTessr:
5 JATbHOCTh MOJETA IIapUKa, YIIEHHOTO 1 1
TOPU30HTAIILHO, TeM O0JIbIle, YeM OOJIbIIe
BBICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
bubanoreka [JOK
8 JIBuKeHue yacTUIl BellecTBa 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OIbITHI 110

9 HaOJFIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBs3b Mexy CBOMCTBAMU BEIIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUAX U UX bubnmnoreka HOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIbI
12 Mexanunueckoe aBuxeHue. PaBHoMepHoe u bubmmoreka [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 CKopocTh. EAMHHLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Wunepuus. 3akon unepuuu. Bzanmopeiicraue
15 Ten II<)aI< NpUYUHA I/I3MpeHeHI/I$[ CKOpOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBUKEHHUS Tell
16 IInoTHoCTH BemiecTBa. PacueT Macchl u bubmmoteka IIOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenue 3agau no teme "IL10THOCTH bubmmoteka IIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cwita KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsoKeHHs (edopmariym)

MPYKUHBI OT MPUJIOKEHHON CUIIBD»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenune Tarorenusa. Cuia TSHKECTH

CBA3b MEXY CUJION TSXKECTH U MacCOn

bub6nmmoreka [IOK

22 Iena. Bec Tena. "PGH.IGHI/IG 3aj1a4 1Mo TeMe https://m.edsoo.ru/ff0al778
Cuta TsxecTu

93 Cuiia TKeCTH Ha ApYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnunorexa LIOK

24 Wsmepertite cu. Jluamomerp https://m.edsoo.ru/ff0al8cc

bubnuoreka [{OK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HallPaBJIECHHBIX 110 bubmmoreka [JOK
OJIHOM IpsiIMOI1. PaBHOZEICTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pewmenne 3anau o reme
"PaBHonelicTByromas cui"

28 Tpenue CKONbKEHU U TPEHUE OKOS. bubnnorexa [JOK
Tpenue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemienue 3a1au Ha onpeneneHne
PaBHOACHCTBYIOLIECH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I"padmueckoe n300pakeHUE CHIIY, Bubmmorexa [IOK

. https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOZIEMCTBYIOIIAS CUIT»
KonTponpHas paboTta o Temam:
32 «Mexanudeckoe IBWKEeHUEe», «Macca,

MJIOTHOCTBY, «Bec tenay, «['paduaeckoe



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n300paxenue cuimy, «CHITbD)

Hasnenue. CriocoObl yMEHBIIIEHUS U bubmuorexa [JOK
33
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTD JIaBJICHUS rasza bubnuorexa [{OK
34 i
OT 00BEMa, TeMIIEPATYPBI https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIIAMH, bubnunoreka LIOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubmuoreka [IOK
JICICTBHEM CHUJIbI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemrenne 3anay o teme «JlapneHue B bubnuorexa [IOK
JKUIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coobmarompecs cocykt https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmmorexa [IOK
o P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBII
Hacoc
AtMmocdepa 3emnu. [Ipuunnsl
41 CYIIIECTBOBaHUS BO3IYIIIHOW 000JIOUKH bubmuoreka [IOK
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUs OT BBICOTHI HaJl YPOBHEM MOPS
bubmmoteka IIOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdeproro napnenus. OmbIT bubnmnoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. ATmochepHoe bubmuoteka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "ATmochepHoe

46 |
JIaBJICHUC
JleicTBUE )KUAKOCTH U ra3a Ha
47 MOTPY)KEHHOE B HUX TEI0. ApXHUMea0Ba bubmorexa LIOK
Py - AP s https://m.edso0o.ru/ff0a3276
cuia
JlaGopaTopHnas padora «OmnpeneieHue
48 BLITaJII)KI/IBEIo epﬁ CHJIBI effCTB FOIEH Ha bubmorexa LIOK
B &a y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tea B bubnunoreka LIOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TeJIay
bubnunoreka LIOK
50 ITinaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHast pabota "KoHcTpynpoBanue
o1 apeoMeTpa WM KOHCTPYUPOBAaHUE JOJKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. BozayxomnaBanue», «JlapineHue bubmorexa [JOK
YHOB. ayx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bu6nmorexa LIOK
53 Mexanunueckas padota
p https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
54 MomHOCTh. EquHAIIEI MOIITHOCTH
m S - https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "Pacu€tr MOIIHOCTH,
pa3BUBaeMoi Ipu MoabEME 1o JecTHULe"
56 IIpoctsie MexaHu3mel. Peryar. PaBHoBecue



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

CHUJI Ha pblyare

KonTponbhas pabota no teme «JlaBnenue

S7 TBEPABIX T, KUAKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas pabota
PesepBHbIil ypok. PaboTa ¢ TekcTamu mo
58 TeMme «/laBieHue TBEPIBIX TE, )KUAKOCTEN U bubnuorexa [JOK
razoBy» / Becepoccuiickasi mpoBepodHast https://m.edsoo.ru/ffOa4ffe
pabora
Poruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGopaTopHnas pabota «};Iccnpez[lz)BaHHe 0.5 bubmmorexa [IOK
= https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
60 Pemenne 3ama4 1o Teme «Y cIIOBUS bubnunoreka LIOK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
61 Mexanu3ma. Jlaboparopras pabota 0.5
«M3mepenne KIIJl HaKITOHHON IIIIOCKOCTHY
62 Pemenue 3agau no reme "Pabora, bubnmnorexa LIOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnmnoreka HOK
MOTEHIUAIbHAsA DHEPTUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH brbmmorexa LTOK
https://m.edsoo0.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
65 M3MEHEHUsI KHHETUYECKOU U 1
MOTEHIIMATHHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOM MIOCKOCTH"
66 KonTponbras pabota mo Teme «Pabota u



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOIIHOCTb. DHEPT U

67 PesepBHbIii ypok. PaboTa ¢ Tekctamu mo 1 bubnmnoreka HOK
TeMe "MexaHn4eckoe JIBIKeHHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo
68 1
teme "Pabora. MomHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue op
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBA Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO 1
CKOPOCTBIO TETINIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHus 1 bubnnoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Bune! teronepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpox-konpepenuus "[IpakTuyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LIEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas padora "VccienoBanue
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUU bubamorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer koau4decTBa TEILIOTHI,
15 HE00XO0MMOTO ISl HarpeBaHUs Tea U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencane bubnnoreka [JOK
yACIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBA. Y IeJbHas TEIJI0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTALIIMUECKUX Tell. Y aenbHas TeINIoTa bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnnoreka [JOK
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Tennora
21 napooOpazoBaHMsI U KOHICHCALIUH. bubnnoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTo AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpeneneHne OTHOCUTEIbHOU BIaXKHOCTH
Bo3ayXxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/ibl

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

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU
B TEILIOBBIX Ipoleccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
"TerutoBble gBieHUA. 3MeHeHnE
arperaTHbBIX COCTOSIHMH BeriecTa"

KonTtponsHast pabora o Teme "TemnoBsle
ABJIeHUs. lI3MeHenune arperaTHbIx
COCTOSIHU BemecTsa"

Onektpuzarus Ten. [[Ba pona
NEKTPUYECKUX 3aps0B

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

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

30

31

32

VYpok-uccnenoBanue "IneKTpU3aIUs TENT
MHIYKIMEW U IPU COMPUKOCHOBEHUH"
B3aumoaeincTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

DnexTpuueckoe nojie. HanpsskeHHOCTD
anekTpuyeckoro nosst. [IpuHnun
CYIEPIO3ULMH AIEKTPUUECKUX MTOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnnoreka [HOK
COXPAHEHUS IIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €T0
36 cymectBoBanus. Mcrounuku bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2IEKTPUUECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTpUYECKU TOK B METAJLJIax, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopartopHas pabota 05 bubnmnoreka [JOK
"U3mepeHue u peryJIupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 Bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HAMPsHKCHUS
43 ConpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnuotexa [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAPSDKCHHS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3axon Oma JJ1 yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlabGopaTopHas padora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmoreka [IOK

46
pEe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE
COEIMHEHUS POBOIHUKOB
JlabopaTtopHas pabora "[IpoBepka npaBuiia
48 CJIOKEHUS HAIPSKEHUN MTPU bubnuorexa [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 ISt CiJ'ILI pTOKaf[ U 11a aHJP;eHBI;IOM ’ bubmorexa LHOK
a prap | https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3amau Ha npumeHenue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnnoreka [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
paboThI U MOLTHOCTH JMEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE 1EeTH U MOTpeduTenu
53 AEKTPUUECKO dHEpruu B ObITY. KopoTkoe bubmmorexa [JOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MATHHUTHI, UX B3aUMOJICHCTBHE
Ypoxk-uccienopanue "M3ydenue nonei bubmuotexa [JOK
55 "
IMOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE T0ojIe. MarHuTHOE T10JIe 3eMITH U bubmuorexa [JOK

€0 3HAUYCHUC TJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
U uX B3auMoaencTus. I10CcTOSHHBIN
AIEKTPUIECKUI TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

58

KonrponsHas pabora o teme
"DrekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea
U uX B3aumoaencTus. I10CcTOSHHBIN
anekTpudeckuid Tok" / Beepocceniickas
MpoBepoyHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
teme "I1oCTOSHHBIN dNEeKTPUIECKUN TOK" /
Bcepoccuiickas npoBepouHas paboTta

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

60

61

62

63

64

OmnsiT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHuTtHoe noie
KaTyliKu ¢ TOKOM

[IpuMeHeHue 3EeKTPOMarHuTOB B TEXHUKE.
Jlaboparopnas pabota "M3ydeHue aeiicTBus
MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM"

DNeKTpOoBUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBanue 3nekTpoBurareneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
AJIEKTPOBUTATENS "

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
naaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MOTydeHUs

3J'ICI(TpI/ILICCKOI7f OHCPIUH. 3HCKTpOCTaHHI/II/I
Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHEpPIrun

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c
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[TonroToBka K KOHTPOJIBHON pabOTE MO TEME

65 n n 1
DNeKTPUUECKHUE U MarHUTHBIE SBJICHUS
KonrponsHas pabora o reme bubnuoreka [IOK
66 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubmmoreka [JOK
67 1
teme "TernnoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MaruuTHele sBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Mexanudeckoe aBr>XeHue. MarepuainbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEIIFHOCTD bubnunoreka LIOK
2 1
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIMHENHOE NBIKEHHE 1 buGnuorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBHKECHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHENHOTO
6 paBHOYCKOpEHHOro JBMxeHus. [ papuk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeaeneHue
7 CKO peHmI[) Tenap npu aBHopCKO €HHOM 1 1 bubmorexa [JOK
YEKOP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH
8 CobOonuoe nanenue tein. OneiTel [annes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 Ilepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaH u 1 bubmmorexa TIOK
P P ' https://m.edsoo.ru/ff0ael176
yIi0Basi CKOPOCTH
10 [lenTpocTpeMHUTENEHOE YCKOPEHHE
11 Ilepssiii 3akoH HproToHA. BexkTop cuiibt bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae612

12 Bropoit 3“aKOH HerotoHna. Bu6muotexa [JOK
PaBHoOelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.e dSO(I)_.[ru /£1026982
14 Pemrenue 3a1au Ha mpyUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon I'yka ]t?::rij?lpllr(r)f:;;)g rOu;:anecaZ
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlaboparopunas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6moteka [JOK
18 Cina Tpettis https://m.edsoi_.[ ru/ff0af738
Bbu6moreka [JOK
19 Pemenue 3anay no teme «Cuma TpeHUS» https://m.e dSO(])_.Iru /#0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHHUA. Y CKOpEeHHEe CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "JBikeHne Tel BOKPYT
23 rpaBuTaiimoHHOro neHrpa (ComHeuHas
cucrema). ['anaktuku"
24 Pemenne 3amay mo reme "Cuiia TSHDKECTH U but6mmorekxa [IOK
3aKOH BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueCKasi CKOPOCTb. bubmuoteka [IOK
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AobcomotHOo TBEpAOE Teno. PaBHOBecue

bub6nmmoreka [IOK

26
TBEPAOIO TeNA C 3aKPEMIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
PaBHOBeCcHE MaTepruabHOM TOUKH.
97 AGcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPIOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
28 Pemenue 3amau mo teme "MOMEHT CHIIBL bubnunoreka LIOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
29 "MexaHn4YecKoe IBUKEHNE buGnuorexa [IOK
N " ' https://m.edso0.ru/ff0b0408
BzaumopeiictBue ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [IOK
Ny " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe u brbmmorexa [TOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE
32 Pemrenue 3ampau no reme "3akoH coxpaHeHUs bubmuoreka [IOK
ummynsca" https://m.edso0.ru/ff0b096c
33 VYpok-koHpepeHuus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmorekxa [IOK
34 Mexanunyeckas paboTa U MOIITHOCTD
p m https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [JOK

CHJIBI TPCHUA

https://m.edsoo.ru/ffOb0db8
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Jlaboparopuas pabota «Onpenenenue
paboThI CHJIBI TPEHUS MIPU PABHOMEPHOM

36
JBWKEHUHU TeJa MO TOPU30HTAIBLHON
MTOBEPXHOCTH»
37 Casi3b dHEprun U padoThl. [loTeHIMaIbHAS
JHEpPTruUs
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MECXaHHUKE
40 Jlaboparopuas pabota «/3y4eHne 3aKkoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [{OK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOanus. BeIHYXIeHHBIC bubmmoreka [JOK
koJieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuii U py>KUHHBIA MAsITHUKA
VYpoxk-uccienoBanue «3aBUCUMOCTD ITEPHOIA
44 K(FJ'IG6&HI/II71 OT KECTKOCTH IIPY>KUHBI K I\I/)IaCCLI bubmorexa [OK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN IPU MEXAHHIECKUX
KoJIeOaHMIX
JlabopaTopras pabora «OnpeneneHne
46 qaCTopTLI Hpne IfO a Kone6aim71 n WHHOTO bubmorexa [JOK
PHOA Py https://m.edsoo.ru/ff0blaec
MasITHAKAY
JlabopaTopHnas pabora «IIpoBepka
47 He3aBFI)/ICI/Il\I:OCTI/IpHe nojaa Ifoneé)aHHﬁ rpysa bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HATH, OT MacChl Tpy3a»
48 Mexanndeckue BotHbI. CBOICTBa bubnunorexa LIOK



https://m.edsoo.ru/ff0b0c32
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MEXaHHMYCCKHUX BOJIH. HpOI[OJIbHBIG u
IIOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI

49 R .
B TBEpOM Tene. CelicMuueckue BOIHbBI"
50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YabpTpa3ByK u bubmmoreka [JOK
nH(}pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
" bubmmorexa [JOK
o4 3aKoHbI cOXpaHeHus1. Mexannyeckue
\ https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontposnbnas pabota mo teme "3akOHbI
55 coxpaHeHus. MexaHudeckue KojiebaHus u
BOJIHBI"
56 DNIeKTpOMarHuTHOE MoJIe. bubnnorexa [JOK
ONEeKTPOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
58 9JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue bubnmnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3n"
VYpok-uccnenosanue "M3ydeHne cBoicTB
bubnunorexa LIOK
59 ANEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemenne 3a1a4y Ha onpeeieHne 9acTOThl U
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JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHas MpUpo/ia CBETA.

bub6nmoreka [IOK

61
CxopocTts cBeTa. BonHoBbIe cBOMCTBA cBeTa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [Ipsmonuneitnoe
62 acrpocrpanenue csera. 3arMenus CoJHIa buGnuorexa [IOK
pactpoctp ’ H https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKoH OTpaXkeHUs cBeTa. 3epkaia. Pemenue
63 3a/7a4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHUA buGnuorexa [JOK
P p https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubnuoreka [IOK
64
CcBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnosnp3oBaHue IIOJIHOTO BHYTPEHHETO Bubmiorexa OK
yp https://m.edsoo.ru/ffOb3c5c
OTPaKCHUS B ONTHYECKHUX CBETOBOAX
JlaboparopHnast pabora "HccienoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexiao"
VYpok-koupepenius "Mcnonbp3zoBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3b"
bubmmoteka IIOK
68 JInusel. OnTuyeckas CUjIa JIUH3BI
https://m.edsoo.ru/ffOb3f2c
but6mmorexa [IOK
69 ITocTpoenne n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ffOb444a
JIaGoparopnas padora "Onpenenenne
paTopHat p P N but6mmoreka [IOK
70 (hOKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHITBI

coOuparomien THH3bI"

https://m.edsoo.ru/ff0b4206
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7 Ypok-koHpepeHmus "OnTudeckre TMH30BbIC bubmmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "edexrs 3penust. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B ciekTp. OMNbITHI
74 Herotona. Crnoxenue cieKTpajbHbIX I[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopnas padota "OnbIThI 1O
75 Pa3IOKEHHUIO OEJIOT0 CBETA B CIIEKTP H bubnuoreka [IOK
BOCHIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ffOc0e2a
HaOJII0OICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: TUCIIepCHsi, MHTEPPEPCHITUS U
nudpaxus”
77 OmneiTel Pe3epdopaa u uranerapHas MOJIENb bubmuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynarsl bopa. Moznens atoma bopa
79 Hcnyckanue u MOIIOMEHUE CBETa aTOMOM. bubmmnoreka HOK
KBantsl. JInHe4aTebie crieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnnorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PagmoakTHBHOCTH 1 €€ BHIIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas bubnmnoreka [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe NpeBpanieHus. M3oromnsl bubmuoteka [IOK
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Pertennie 3agaud o reme: "PagmnoakTUBHBIE

https://m.edsoo.ru/ffOclal4
bubnunoreka LIOK

84 npespaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnanga

86 Ypok-koHpepennus "PagnoakTuBHbIC bubmmoreka [JOK
W3JIy4CHHS B IPUPOJAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiu. 3aKOHbI COXPAHEHUS Bu6muotexa [JOK
3apsiJ0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl bubnnoreka [JOK
Y DHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agaud no reme "AnepHoie
peakuu"

90 Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JlercTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
KUBBIE OpraHU3MbI"

ITonroToBka K KOHTPOJBHON paboOTe MO TeMe

92 "DIeKTpOMarHUTHOE TOJIE. bubmuoteka [IOK
ONEeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonrtponbHas pabota no reme

03 "DIeKTpOMarHuTHOE TOJIE.
DJeKTpOMarHuTHbIEe BOJHBI. KBaHTOBBIE
SIBJICHUS "

04 [ToBTOpenue, o600menue. JlaboparopHsie bubnuotexa [JOK
pabotsl o kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600menue. Pemenue bubnuotexa [JOK
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pacyeTHBIX U KaUYeCTBEHHBIX 3a7a4 110 TEME
"TemnoBbie npornecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0menue. Pemenue

bub6nmoreka [IOK
96 pacUeTHBIX U KaYECTBEHHBIX 33]1a4 10 TeMe 1
. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx gBUrarenen”
[ToBTOpenue, o6o0menue. Pemenue
97 ACUETHBIX U KaYECTBEHHBIX 33]1a4 [10 TEMeE 1 bubmmorexa [JOK
P A https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHoOBOK"
[ToBTOpenue, o6o6menue. Jlaboparopusie bubmmoreka [JOK
98 1 1
paboTsl o kKypcy "CBeToBblie sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 1o TeMe "3aKOHBI COXpaHEHUS B 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTropenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
Tekctamu 1o Teme "Konebanus 1 BOJIHbBI" https://m.edsoo.ru/ff0c2e82
101 IToBTropenue, o6o0menue. Pabora ¢ 1 bu6mmoteka [JOK
TekcTamu 1o Teme "CBEeTOBbIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢
102 TekctaMu 1o TeMe "KBaHTOBas u siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA I10 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHClIE (PU3NUYECKUE SIBICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PUZNUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Ten U (U3MYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTCpPU30BaATh CBOICTBa TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHUSA W ITPOLCCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa: BBIABIATH NPHYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, QU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacy€THbie 3a1aud B 1| — 2 nelCTBUSI, UCIIONB3YS 3aKOHBI U




dbopMyibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHMSL 3aJaud  3alMChIBaTh KpPaTKOE YyCIOBUE, IOJICTABIIATH
buznyeckue BeUMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMBIE ISl PEIICHUS 3a7a4, OIICHUBATH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIA
(¢u3MUeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pE3yjbTaT, HaXOAUTb OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

MPOBOAUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WU
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpsEMbIC
MPENINOoNIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3HUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeaTh BHIBO/IbI

0 pe3yJibTaTaM MCCIeI0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TP BBINIOJIHCHUHA I/I3MepCHPlﬁ CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHUCIATHE 3HAUCHUC HCKOMOM

BCJIMYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JIEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbI0 HMX ONHCAHUS,
UCIIONB3YSl 3HAHUSL O CBOMCTBAX  (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU I oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHHH C
npruOoOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHCHHSI 3I0POBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECACHHUS B OKPY)KaIOIHeﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM I[IOMCKOBBIM 3allpoOCcoOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBICTISITE  MH(POPMAIMIO, KOTOPAsi SBIISCTCS MNPOTHBOPEYMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHpopManuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHUKOB WHPOpMAHH (U3HIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, MpPU ITOM
IPaMOTHO UCIOJIb30BaTh HW3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTauel

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEI0BAaHUN pacIpeesTh
00513aHHOCTH B TpYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a]lauaMH,
CIENTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJI€KBAaTHO OLICHUBAThH
COOCTBEHHBIM BKJIaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHICTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIIHUX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh IOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

13

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTb  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBAaTh €ro MaTEeMaTU4YeCKOoe

BBIPAXXCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4 3alIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJJOCTATOK
JMAHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTh PAacu€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO pCHIUTH IIpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOO0B, UCITOJIB3YS ONMMCAHUEC UCCICAOBAaHN, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IIPOBEPSEMbIC

OpPEANoNoKEeHUs, coOupaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000py/I0BaHUs, ONUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOAMTH  MCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpPEHUs, CIeAys MPEeAoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaONIUIl U TpaduKoB,

ACJIaTh BBIBOALI 11O pE3yJIbTaTaM UCCIICAOBAHUA

1.12

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e301IacHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

XapaKTepUu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LIEIIell C II0CIEeNOBaTEbHBIM U MNnapauieJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCIIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HM 1711 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0OICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUs B OKpYKatollel cpeie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMEIOLIUXCS 3HAHUU M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

UCTOJNb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-




MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHer; BiaaeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIB30BaTh H3y4YEHHBIM NOHATUMHBIMN amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

11

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’XarolleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATDH

CYIIIECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUECKUX SIBJICHUN

14

ONKCHIBATh W3YYEHHBIC CBOWCTBA TeNl W (DU3HUYECKUE SIBICHUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJNB3YyEeMBIX  BEIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBaTh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyalluid IPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYEHHBIX CBOMCTBa

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

1.7

pemiate pacuéTHbele 3adayu (omuparouiecss Ha cuctemMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAacUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys ONMMCAHUEC HCCICIOBAHHNA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

MPOBOANWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CaMOCTOSTENIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHBI ((POKyCHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOHpaTh YCTaHOBKY, (DUKCHUPOBATH peE3yNbTaThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIICOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATE H3MEPEHUs, CJIenys MPEIIOKEHHOW HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJyYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIE TNMPH3HAKK M3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHabHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKTepu30BaTh HPUHLMIMbBI JEHCTBUA W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUMH U HEOOXOauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS 300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM JJIs1  oOecrieueHHs O€30MacHOCTH MpU  OOpalleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOUCTBAMH, COXPAHEHHSI 3/I0POBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE WMEIOIIMXCS 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHM YUYEOHBIX 3aJaHUA  HAy4YHO-
HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpuUEMaMHU

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUIHHBIN anmapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM ILIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISISL  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pa3jaena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnueckue BenWuuHBL.  V3MepeHune — PuU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexayHapoHasi CUCTEMA €IMHUIL

1.3

EcrtecTBeHHOHay4yHBII METOJ| IMO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJBHUIYKEHUE TUIIOTE3,
HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSCHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4

Omnucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
#HHHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.
#H##Par###I3mepenue  TemmepaTypbl NpPU  TTIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

#Hi#Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pazMepbl.  OnObITBI,  JIOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par### ]| pmkenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, uddysus

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUEC

###Par### ArperaTtHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXAy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckre padbOTHI:
#H#Par###0nenka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYXCHUIO JCHCTBUS CHIT

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH##Par###CropocTsb. Cpenusis CKOPOCTH npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtu M BpeMeHHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par## lnotHocTh BemecTBa. CBSA3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS Tel
36 Cwia ynpyroctu u 3akoH ['yka. M3mepeHue cumbl ¢
' MIOMOUIBIO AUHAMOMETPA
3.7 ###HPar#t#IBnenne TsaroteHus u cuina Tsokectu. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusi. TpeHHe CKOJNBXKEHUS U TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ###Par###CrnoxeHne Ccuj, HAMNpaBICHHBIX [0 OJIHOM

npsMoid. PaBHoIeCTBYIOIIAS CHIT




3.10

[TpakTrueckue pabOTHI:

OmnpezneneHre CKOPOCTH PAaBHOMEPHOTO  JBMKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUUYECKOIrO
aBTroMoOmwiIss u Tak gainee). OmnpenerneHue CcpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
HAKJIOHHOM  miockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTB pacTshKeHUs (AedopMariu) MmpyKHHBI OT
OPWIOKEHHON  cuibl.  OMNbBITBL,  JAEMOHCTPUPYIOIIKE
3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHs OT Beca Teyla U

XapaKTepa COIMPpHUKaACarOIMUXCA HOBCpXHOCTGfI

3.11

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, IHOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUYCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TeMIIepaTyphbl

4.3

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHUS KHUIKOCTH oT FJ'Iy6I/IHI>I.
['mapocratnueckuit napagokc. CooOIaronmecs cocyabl.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXAaHU3MBbI

4.5

AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armocdepnoro naenenus. [Ipubopsr mis

HU3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BeiTamkuBaromas (apXxumenoBa) cuila. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa MOTrpYXKEHHOH B KHUAKOCTH YacTH TeJa.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CUJIbL, JAEHCTBYIOLIEH
Ha TeEJI0O B JKHUAKOCTH, OT Macchl Tejia. OIBITHL,
JIEMOHCTPHUPYIOIIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKHJIKOCTH. KoncrpynpoBanue apeomeTpa HIIH
KOHCTPYUPOBAHUE  JIOAKA W  ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBICHUS HA KUBOW OpPraHU3M, TUTABAHHC

pBIO

411

TexHUYEeCKHE YCTPONCTBA: COOOIIAIOUIUECS COCYIBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAacoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTD

- [IpocTeie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS

' IUIOCKOCTE. [IpaBriio paBHOBECHS phlyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument

55 MIOJIC3HOT'O JEHCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HAJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas MexaHnuveckass SHEprusi. 3aKOH HM3MEHEHUS U

COXpPaHCHUMA MEXaHU4YeCKOMH OHCPIrun




5.9

[TpakTrueckue pabOTHI:

###Par##O0npenenenue pabOTBl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBI)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

5.10

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

YECJIOBCKA

5.11

Texauueckue YCTpOﬁCTBaZ pbryar, HOI[BPI)KHHIZ u
HGHOI[BPI)KHBIﬁ 6JIOKI/I, HAaKJIOHHAs ILIOCKOCTb, IMPOCTHIC

MCXaHU3MBbI B 6BITy

8 KVIACC

Kox
pasaena

Kon
J1eMeHTa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

TEIUIOBBIE ABJIEHU A

6.1

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOEHUs BelecTsa. Macca U pasMepsl
MoJIeKyl.  OmIbITBI, NOATBEPKIAIOUIME  OCHOBHBIE

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

6.2

Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
cocrosiHuil BemecTtBa. Kpucrtamnnmueckue u amopdHbie

TCIa

6.3

OObsicHeHHEe CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TN
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETHYECKON

TEOpUU

6.4

CwmaunBaHUe U KanmUJIJIAPHBIC ABJICHUA

6.5

TennoBoe paciipC€HuC U CKaTUuC

6.6

Temneparypa. CBsi3b Temrmeparypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUA YaCTHI]

6.7

Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH

OHCPIUM: TCIUIONCpEaAadya 1 COBCPIUICHUC paGOTLI




Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8
U3Iy4YeHue
KommyectBo  TemnoTel.  YaenbHas — TEITIOEMKOCTh
6.9
BEIIIECTBA
TemsiooOMEH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAINIMYECKUX BEILIECTB.
. VY nenpHas TEm10Ta IIIABIECHUS
[lapooOpa3zoBanue 1  KoHJeHcanus. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTh TeMIIepaTypbl KMIIEHUS] OT aTMOC(EpPHOIro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOMBa. Y IeibHask TEII0Ta CropaHus
[lpunmunsl  pabotel  TemnoBbix  Asurarene  KIIJ]
6.15 TEIUIOBOTO ABUTrarens. TensaoBble ABUraTeNnd U 3alluTa
OKPY>KaIOIEN Cpe/ibl
3aKOH COXpaHEHUs U MPEBpAILEHUs] YHEPTUH B TETIIOBBIX
6.16
nporeccax
[IpakTuueckue padbOTHI:
H#HHPar#H#OnbITEL 0 OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO IIPUTSIKEHHUSL.
#HHPar##H#OnbITl 10 BBIPAIIMBAHUIO — KPUCTAJUIOB
MOBApEHHOM COJIM WIIA caxapa.
#HHPar###0neITEl IO HaOJIFO JEHUTO TEIUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEI.

##HPar##H#Onpenenenue aBieHUs] BO3AyXa B OajuloHe
HIIpuULa.

H#HHHPar###0nBITE, NEMOHCTPUPYIOIINE 3aBUCHMOCTH
JaBIICHUs] BO37yXa OT ero o0bEMa M HarpeBaHUS WM
OXJIKJCHMUSL.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH




JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKOMN
TPYOKE OT TEMIIEPATYPHI.

#i##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIoNepenayd M padoThI
BHEIIHUX CHUJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#HH#Par###Onpenenenue KOJIMYEeCTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METANTHYECKUM LIHJIHHAPOM.

#H##Par###OnpenencHue yAeJIbHOU TEIUIOEMKOCTH
BEIIIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHOW — BIAXKHOCTH
BO3/yXa.

#HH##Par###OnpeneneHue yAaelbHOW TEIUIOTHI TIABJICHUS

Jbaa.

6.18

@dusnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJAE,
KpUCTaJIJIBl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHnueckue  ycTpoicTBa:  KallMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTATCIIb BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUHECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTBH CHJTBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeTIaMH)

7.3 Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO




noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIER

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHNMKY 1

TUDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUYECKOTO 3apsiia

ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6

ANEKTPUYECKOT0 TOKA. ICTOYHMKH OCTOSTHHOTO TOKA

[evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX M razax

Onexktpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
7.8

HarnpsHKeHHe

9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE

7.

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t y9acTKa [enu

[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PabGota M MOIIHOCTb 3JIEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DJNeKTpUYecKrue Lenu U HOTPEOUTETH 3JIEKTPHYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuTHl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOoe TmoNe 3eMiid U €ro
7.15

3HaYeHHe IS )KU3HU Ha 3eMIie

OmneIT Opcrena. MaruutTHoe 1oJie 3IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTellb MOCTOSSHHOTO TOKa. VMcmonap3oBaHue
7.17

BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX M Ha

TpaHCTIOpTe




Oneitel  @apages.  SIBieHuMe  3IEKTPOMAarHUTHOMN

7.18
unaykiuu. [Ipasuio Jlenna
DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 AIEKTPUICCKOM SHEPTHH. DIEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTrueckue pabOTHI:
OMnBITH 110 HAOJIOJACHHIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU COTMPUKOCHOBECHHUH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MMPOBOIHUKH U JIUDJICKTPUKH.
COopka ® mpoBepKa pabOTHl JJICKTPUUYCCKON IIEMH
[MOCTOSIHHOTO TOKA.
W3mepenue u peryimpoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT CONMPOTHUBJICHHUS PE3UCTOPA W HAIPSIKCHUS
Ha PE3UCTOpE.
OmBITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHMOCTD
290 ANEKTPUYECKOTO COTMPOTHUBIICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiIa A CUIIBI TOKA MPH MapauieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO TOKAa, WAYILEro 4epe3 Pe3nucTop.
OmpeneneHre  MOIIHOCTH — DJIEKTPHYECKOTO  TOKA,
BbIJIeNIIeMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYILEro 4yepe3 JIAMIOYKY, OT HampsyKeHUs
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.
I/I3Y‘IGHI/I€ MAarauTHOIO IOJIS MMOCTOAHHBIX MArHuTOB IIPpU
Hux OG’bGI[I/IHGHI/II/I u PasacCICHUM. HCCJIG,Z[OB&HI/IC

JEHCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.




OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJCHCTBUSA KaTyIIKH C TOKOM M MAarHuTa OT CHUJIBI
TOKAa W HallpaBJICHHA TOKAa B Karyluke. [3ydenue

I[GI\/JICTBI/IH MAaroiuMTHOIrO II0Jid1 Ha IMPOBOAHUK C TOKOM.

KounctpynpoBanue u H3y4yeHUe paboTsl
3JIEKTPOJIBUTATES. N3mepenne KII
ANEKTPOABUTATEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA 3JI€KTpOMaI‘HI/ITHOI\/JI HHAYKIHUU:
HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS U HaIlTpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MarHUTHOTO TIOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUYETUUK DIIEKTPHUUECKON DHEPTHUH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, DSJIEKTPOJBUTATENb

IMOCTOSAHHOI'O TOKA, reHEPATOP MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kox anemenrta [IpoBepsiembie 2EMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
8.1 Cucrema orcuéra
8 8.2 OTHOCHUTEIEHOCTE MEXaHNUECKOTO ABIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE
8.4 ###Par###HepaBHOMEpHOE NPAMOJIMHENHOE JBUKEHHUE.

CpenHsis W MrHOBEHHass CKOpPOCTh Tella  IpHU




HCPpaBHOMCPHOM ABHKCHUU

Yckopenue. PaBHOyCcKOpeHHOE NPSAMOJIMHEHHOE
8> JIBIKEHUE
8.6 ##HPar##H##CroOonnoe nagenue. OnbiTel ['anunes
H#HH##Par###PaBHoMepHOE JBUXKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [lepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HproToHa
8.11 HH##Par###] [puHuuI cynepro3uiuy Cu
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuia TPEHUS CKOJIbXKEHUS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHe BUIbI TPEHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
8.15 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE
5.10 TEJO
##HPar####PaBHoBecre TBEPAOro Tela ¢ 3aKperUIEHHOM
847 OChI0 BpanieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #H##HPar##PeakTHBHOE JIBIDKEHHE
8.21 Mexannyeckas paboTa U MOIITHOCTh
822 PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboThl
[MorennmaneHast dHEprus Tena, MOJHATOTO  HAA
8.23 MIOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON NPY>KUHBI
8.95 ###Par####Kunernueckass  sHeprua.  Teopema o

KUHETHUYECKON SHEPTUU




8.26

#H##Par###3akoH coXxpaHeHUsS MEXaHUYECKOW dHEPTUH

8.27

[IpakTuueckue paboOTHI:

Omnpenenennue cpeaHeil CKOPOCTH CKOJIBXKEHHUS Opycka
WIM JIBIJKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAg HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHUS
OT CWJIbl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHus CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl CUIIBI
TPeHHsSI TIpU PABHOMEPHOM JIBIDKEHHUH Teja IO
TOpU30HTaANBHON mNoBepXHOCTU. OmpeneneHue padOTHI
CUIBI  yOPYroCTH  IIpU  MOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO W MOJBUKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B nprupoac: MPUIWBBI U OTJIUMBEIL,
JABMOKCHHUC I1IJIAHET ConaeyHoi CHUCTCMBI, PCAKTHBHOC

JABWIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CIUJIOMETP,  JATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XAPaKTCPUCTHUKHU

- KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 Maremarnueckuit U NPYKWHHBIN MasITHUKH.
' [IpeBparenune sHepruu Npu KoiaedaTeIbHOM JABHKEHUN

0.3 3aryxatomue kosieOaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pe3onanc

9.4 Mexanndeckue BOJHBL. CBOHCTBAa MEXAHMYECKUX BOJIH.

HpO,Z[OJ'II)HBIe N IOICPCYHBIC BOJIHBI. ,Z[J'II/IHa BOJIHBI H




CKOpOCTh €€ pacnpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B

TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 NudpasByk u yapTpa3Byk
[IpakTuyeckue pabOTHI:
OnpeneneHne  4YacTOTBl M IepHoAa  KoJeOaHWit
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHne  4YacTOTBl M IepHoAa  KoJeOaHWit
MPYXUHHOTO MasiTHUKA
07 HccnemoBanne 3aBUCUMOCTH  IepHoa  KojeOaHUi
' MOJBEIICHHOT0O K HHTH Tpy3a OT JUIMHBI HHTH.
HccnemoBanne  3aBUCUMOCTH — IepHoia  KojeOaHUM
MPYXKUHHOTO MAasiTHUKAa OT Maccel rpy3a. lIpoBepka
HE3aBUCHMOCTHU nepruo/ia KoJieOaHui rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacCChl T'py3a U KECTKOCTH
npyXuHsl. M3Mepenue yckopeHust CBOOOTHOTO MaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHYECKHE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 93XONOT, HCHOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

10 CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

103 DnexTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.

' BonHoBBIE CBOlCTBA CBETA

[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoOAe: OHOIOrHYecKoe

10.5 JEeHCTBHE BUJIUMOTO, YIbTparOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 TexHnueckue yCTpOHCTBA: HCII0JIb30BaHUE




OJICKTPOMAardiuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmosienb cBeTa. MIcTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBETa
Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop my4el B IMH3E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONAa U
' TeJecKoIa
117 I'maz kak onTtudeckas cucrema. biM30pykocTs U
' JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue cCieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTudeckue pabOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
OTpaXKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
###Par#Ht#13yuenue  XapakTepUCTHK  M300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##HPar###lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparoIei TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO  pPacCTOSHUSL |
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HHPar##H#OnbpITEl 110 pa3ioXeHuIo Oeroro ceera B
CIEKTD.
#HHPar##H#OnpITEl 10 BOCTIPUATHIO I[BETa NPEIMETOB
MpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIIBTPHI
®usunyeckue sBiIeHUs B npupoje: 3arMeHusa CoJHia u
11.10 JIyHbl, 11BETa TeJ, ONTHUYECKHE SBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)




TexHnuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,

i ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas Mojedb aToMma.
' Mogens aroma bopa
199 Hcnyckanne W moriomeHue csera aroMoM. KBaHTBI
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
194 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO sizipa. M30Tons!
125 PaguoaxktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. cTouHuku sHepruu
12 ' ConHua u 38€311
12.9 Snepnas osHepretuka. [leficTBHE  paaMOaKTHBHBIX
' M3JIy4EeHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPTMM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIyYEHUH HAa OpPraHU3M
4eJIoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaIbHBIN JO3UMETp, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJHM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEpPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBAaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA H

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECCKHE 3aKOHBI

YMeHNe ONMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (bI/IBI/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘IGCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuo/IeHHsI TIpaBUil OE30MacHOro TpyJa: HaONoJeHHE (PU3NIECKUX

SIBJICHUU




YMEHHUE CaMOCTOSITEIbHO COOMPATh IKCHEPUMEHTANBbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OPYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOADI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpPaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY 110 HWHCTPYKIHMH, BBIYHCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUHM,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, J>KMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPHUMEHATh UX s

00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICITIN

VYMenne pemarh pacuéTHple 3amaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHEC 3aJayu,
BBISBJISITh HEAOCTAIONINE JAaHHBIE, BHIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC IJIsi €€ PeIIeHHUs, UCTIOIb30BaTh CIPABOYHbIE JaHHBIC,
MPOBOJIUTHh PAcy€Tbl M OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

(bu3nUecKoil BETMUMHBI, TOJIYYEHHON MPHU PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTh MPUHLUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX

TCXHOJIOTHUYCCKUX IMPOLCCCOB MO UX OIMUCAHUIO, UCIIOJIB3YSA 3HAHUA O




CBOMCTBAaX (DU3WMYECKUX SBICHUH W HEOOXoaWMble (DHU3NUECKUE

3aKOHOMEPHOCTH

10

YMeHHe UCHoJb30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKPYXaloIled cpene; MOHUMaHUE
HEOOXOIMMOCTH TPUMEHEHHS NOCTIKCHUH (U3UKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUA

11

OnelT 1moMCcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
HOJYy4eHHOM MH(OpMAalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM Y4EOHBIX 3aJaHUl HAy4HO-IIOMYJISPHYIO JUTEpaTypy
($U3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BiageHue O0a30BbIMM  HaBbIKAMU  NpeoOpa3oBaHUS
uHpopManui ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUWYECKUE SIBJIEHUA
11 Mexanudeckoe nBwxeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTEIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHsisi ckopocTh. Dopmyna aJis
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMepHOE NpsMOJIMHEHHOE JBH)KEHUE. 3aBUCUMOCTb KOOPJAMHATHI Tejla OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUYKECHUS:
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BpEMEHHU JMJI MPOCKIUU CKOPOCTH, MPOECKIIMH
NepeMENIeHHs, IyTH, KOOpPAMHATBI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B ClIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHUS:
5
Sy =y #i+ay = ;
2
@opMynbl I MPOCKUUU MEPEMELIEHUs, MPOEKIHH CKOPOCTH U IMPOEKLIHUH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
14 s. D=y, -t+a, R
U_\'(f) =Upx T, 1,
a,(f) =canst,
Ulrz - l"}1:1': zzaxsr
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIMH YCKOPEHHS, MPOEKIINH
CKOPOCTH, MPOEKIMU TEepEMELIEHUs], KOOPJAUWHATHI MpPU PABHOYCKOPEHHOM
MPSAMOJIMHETHOM JBUKCHUU
CBobomnoe manenune. DOpMysIbl, OMUCHIBAIONINE CBOOOJHOE IMAJICHUE Teja 10
1.5 BEPTUKAIN (ABUKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH M KOOPJIWHATHI TIPH CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

I_[eHTpOCTpeMI/ITeJIBHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

yckopeHus. @opmyiia 1l BBIYUCICHHS YCKOPEHUS:

1.6
2
a. = L
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= !
T
Macca. IInotHocTs BewmectBa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. ClIokeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon Herorona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
B3anmopeinicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F 21 T _Fl—>2
112 TpeHue okost U TpeHHUe CKONbKEeHUs. POopMyIta I BEIYUCICHUS MOLYJIS CUJTIBI

TPCHUS CKOJILXKCHUA:




Frpzp-;"-f

1.13

Hedopmaruss tema. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMHpHO@ TArOTEHHE. 3aKOH BCCMHUPHOTI'O TATIOTCHUA:

my -5
F=¢G.—1_2
R
Cuiia TskecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

Nmnynse Tena — BekTopHas pu3nyeckas BeIUUMHA.
b=md

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI 3aMKHyTOI\/JI CHUCTEMBI TCII:
p=my +m, U, =const

PeakTtuBHOE ABMKEHUE

1.17

Mexann4ueckas pa60Ta. qDopMyna JJIsI BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fscosa

Mexann4deckas MOIITHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyJIa JUIA BBIYMCIICHUA

KUHETUYECKON DHEPIUH:

HE_J‘E
Bem g

Teopema o kuHeTHuecKou sHeprun. Gopmyra 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E.+E p
1.19 o
3aKOH COXpaHEHUs1 MeXxaHn4ecKkoil sHepruu. dopmyia Uit 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKON SHEPTUU MIPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30J0TO€ MPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonBukHBIN 1 HenoABWKHBIN 0110ku. KII/I mpocThIX MexaHU3MOB,
n= A]IME:&H&H
A‘Sﬁl‘rﬁqﬁﬂ:ﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyna 1151 BBIYUCICHUS JaBICHUS TBEPAOIO Tea:
= F
5
191 JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®dopmyra 7151 BEIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_j‘m_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMIA.

dopmya, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

Maremarnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

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

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
HPYXKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHJIbI TPEHMS, CHJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHus Opycka Npu ABMKEHHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYrocTH IpU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
6s10ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMaJIbHOT'O AABJICHUS U OT
pOJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOWIEH B MPYKUHE, OT CTEIECHU
negopMaluu MpYXKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHNE HE3aBHCHUMOCTH IEpHojJa KoJIeOaHU HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKCHUC TIJIIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE BHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKA, BIUSIHUC
atMoc(hepHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSCCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PAaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIE MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BeEIIECTBA.
Kpucrannuueckue u amopgHble Tena

25 JBmwxkenne dvactur BemecTBa. CBs3b CKOPOCTHM JIBMIKCHUS YaCcTUI[ C

' Temneparypoil. bpoynosckoe aBmxenue, iuddysus

2.3 CMauuBaHue U KanWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHNe U CxKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabota u Temiomepenaya Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaayn: TEIIONPOBOJHOCTb, KOHBEKIIHS, 3Ty4eHUE
HarpeBanne wu oxnaxaenue Ten. KomudecTBO  TemoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=aml(t,—t)
3aKOH COXpaHEHHs SHEPTUU B TEIJIOBBIX Mpolleccax. YpPaBHEHUE TEIUIOBOIO
OanaHca:

2.9
O +0, +..=0
Ucnapenne u koHneHcamusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCapeHus W KoHAeHcanuu. KumneHwe KHUIKOCTH. YJenpHas TeIuioTa

napoo6OpazoBanus: L = Q/m




2.11

Brnaxxnocts Bo3yxa

2.12

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YHGJIBHaH TCIJIOTA I1JIaBJICHUA

e

m

2.13

BHYTpCHHHH OHEPIYs CropaHus TOILIKMBA. Y,Z[eJ'II)HaH TCIIOTA CTOpaHusA TOILIMBA:

q=Q/m

2.14

[Mpuanmmns! paboTs! TeroBbix apuratenei. KI1/1 reruioBoro apuraTens

2.15

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOr0 LMIMHAPA; KOJIWYECTBA
TEIUIOThI, IOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHON
MacCchl, B KOTOPYIO OIIyIEH HarpeTbli LWIMHAP; KOJWYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LMWJIMHIPOM, IOCJIE OIYCKAaHHsS €ro B BOJY KOMHATHOU
TEMIIEpaTyphbl; OTHOCUTEIBLHOM BIIAXKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBieHusl Jbaa. lccnenoBaHwe WM3MEHEHUs TeMIIEpaTypbl BOJBI  IPH
pa3IMYHBIX YCIIOBMSX; SBJICHHs TEMJooOMeHa MpU CMEIIMBAaHUM XOJIOJHOW U

ropsiuei BOJbI; MpoIecca UCTIapEeHHs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAIHUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHune

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

2.17

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B

3.2

B3aunMmogeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiisd. [lpuHimn

CYMEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[leficTBHE DJIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDIEKTPUKHU




[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3nekTprudeckoro Toka. Cuia Toka.

Hanpstxenue.
3.6 I=qg/t,U=A/q
DIEKTPUYECKOE COITPOTUBIICHUE. Y JEIIBHOE 2JIEKTPHUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamienpHOE COEIMHEHUE IPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U=Uy;I=I+I,; R:%.
CMeliaHHble COETUHEHMS IPOBOITHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 O= I*.R-t
3.1 OneiT Opcrena. MarHuTHOe IOJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MarauTtHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaumopeicTBhe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMariuTHor nHAyKuu. [Ipasuio Jlenna
IIpakxmuueckue pabomoi
H3mepeHne  JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOPA;  MOILIHOCTH
3.16 JIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHUKA, IJIOMIAAN €TI0 IMOIICPCYHOTO CCUCHUA U




YJI€IIBHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuna Juist NEKTPUYECKOTO HAIPSHDKEHUS IPU IOCIIEN0BATEIbHOM
COEJMHEHUU IPOBOJHMKOB; IpaBWia Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IUHEHUU MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMiid, Apeid MOIIOCOoB,
POJIb MAarHUTHOTO TIOJIS [T XKU3HHU HA 3eMle, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENBHBIE  MPHOOPHI,
3.18 HarpeBaTelIibHbIE AIEKTPONPUOOPHI (mpumepsI), BJIEKTPUYECKUE
PEIOXPAaHUTENH, OSJICKTPOMArHUT, OJIIEKTPOJIBUTATENb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbBIE BOJHBL. [1Ikara 311eKTpOMarHuTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpssMonHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus ceeta
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTraeckue mpruOOpbI
IIpakxmuueckue pabomoi
##HPar#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTostHAs COOMpAONIe JIMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB NPEAMETa U
M300paxeHusi, KOTJa MpeAMeT PacloyioKeH B JBOMHOM (oKyce), ToKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUS (OKYCHOTO PACCTOSIHMSI JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue saenenusi 6 npupode. 3arMmeHuss ComHua u JlyHel, 1Berta Teul,
' ONTHYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA




PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiuu anbda-u Oera-

4.1
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moens aToma

4.3 CocraB aTomHoro sipa. M30ToIs!

4.4 [Iepnon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOIO U MAacCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIH pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4M, PaJUOAKTUBHOE H3JIy4YE€HUE [PUPOJHBIX MHHEPAJIOB,
JefiCTBUE paJlMOAKTUBHBIX U3JIyYEHUN Ha OPraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUAYAIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA
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