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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHS
bu3MKN Ha AEATeTBPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ ENBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OHOJIOTHEN, aCTPOHOMHUEH U (pu3nUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubosee sICHbIC
o0OpasIpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0co0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHM €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIaJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPIPETHPOBATh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIC
JI0Ka3aTeNbCTBA JUIS TOJTYYECHHS BHIBOIOB.

[lenn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamusix Poccuiickoit ®expepanuu, peau3yrONIUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHUS MaTepUH U (PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pacUYETHBIX 3adad  C
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManuel (GU3NUECKOTo COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B §
Kiacce — 68 yacoB (2 daca B Hegmeno), B 9 kimacce — 102 yaca (3 yaca B HeZeN0).

[Ipennaraemepiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEIaraéMbplXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJ MO3HAHMA: HAONIOIEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

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

JBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YACTHI[ C
Temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSHDKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3anMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaOGmonenue — sBieHuid,  OOBACHAIOIIMXCA  MPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuja TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHre B IpUpPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBeHUs: HHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyImrHOW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue armocdepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus poryara. [ [pumeHeHue nmpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE sBJICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi 3Heprus. CrocoObl H3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeauya U CoBeplieHne padoThl. Buabl Temionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro npBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

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

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO NIPUTSKECHHUS.
OnBITHI 10 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoOTEe3bl JUHEHHON 3aBUCUMOCTH JUITMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAUTMYECKUM LIHJTMHAPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKUMN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL BJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U apaiieibHOE COEAUHEHHE TPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosne. MarautHoe mone 3eMJIM W €ro 3HaueHue Ui *KU3HU Ha 3emuie. OnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH W TUSJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUYeCKOTO HANPSKEHUS! BOJTbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpPAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOre€HEePaTOpP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU Tl HWHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

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

N3mepenue u peryJupoBaHue HANIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, MAYILIETO 4Y€pe3 pPe3UCTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIro
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJii CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUHU
Y pa3/ieICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenue neicTBUs MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOoe npsiMmonrHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHLIMN CyTIEpIIO3UIUU CUJL.

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

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBU>KECHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIUH MPH JABHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAaHEHUS SHEPTHM.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koieOaHus.  BbpHyXkzaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJ MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHUM NPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoiicTBa
AJEKTpOMarHuTHeIX BOH. Illkama sjeKTpomMarHUTHBIX BOJH. Mcmosb3oBaHHE
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBeETa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B tnH3e. OnTudeckas cucrema poToarmapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTtuyeckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCerBarOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyya OT YIJia
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanme 3aBUCHUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHnue n300paKeHHI C MTOMOIIBIO COOMPAIOIIICH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Peszepdopaa u mumanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eMCTBUS paJUOAKTUBHBIX H3JIyYCHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MTPEAHA3HAYEH JJI1 CUCTEMATU3aUU
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEJOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3iesa peaanus3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHUs, B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)XKHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILIECHUS U COXPAHEHHUs BCEX MU3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UUYECKON HAyKW KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro o0pa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOrO TOBEACHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKcHuu, MPU3HAHNE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpYy’Kalolllel Cpejbl, IUIAaHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH HCCICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ POPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbraTe ocBOeHUs MpOrpaMMEI 10 (Pr3HKe Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC 1CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHHMSI JJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PaKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M TTPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIABUIaTh THIIOTE3bI O B3aUMOCBS3SX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3TUYHbIC METOIbl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JIaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(POPMAITHTO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMMamMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7e OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHUS C CYXKACHUSIMH JPYTMX YYaCTHUKOB
auanora, OOHapYXKUBATh PA3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCA B  PA3IMYHBIX  IMOAXOJAX TMPHUHATHS  pEHICHUMN
(MHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbIe BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
$u3NYecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OO0CTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO HA OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaO0/IeHNE, SKCIIEPUMEHT, MOJEINb, TUIOTe3a, CIUHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpLU,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHus TBEPABIMU TEIAMU, KUIKOCTIMH U Ta3aMH,
aTMOC(PEpHOE J1aBJICHUE, IUIABAHHE TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJE:
NpPUMEPBI JBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe 4YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33/lauy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tena,
cujia TpeHus, AaBjeHue (TBEPAOro Tesa, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
MOTEHUUAJIbHAST JHEpPrusl), MpU ONUCAHUM MPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONBb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(Gbu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



SHEPruM, NpPU HSTOM [aBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpEIIUTh MpPU MOMOUIH
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ ONbITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUA WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIpPYrol € HCIOJb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CHJIbI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOUpATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHJE



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYJIbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ysl 3HAHUS
0 CBOMCTBaxX (PU3MYECKUX SIBJICHUI 1 HEOOXOIMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOro Coep KaHusl, CIpaBOUYHbIE MaTEPUAJIbl, PECYPCHI
cetu MHTepHeT, BiageTb MNpuéMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HPU3HUECKOTO COAEPKAHUS, B TOM
qHClie MMyOJIMYHO JIeJaTh KpaTKUue COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIIEIOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IIPY BBIMOJHEHUU YUYEOHBIX TPOCKTOB WM HCCICIOBAHUN pPACTIPEIEisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasnuyaTh SABJICHHS (TEIUIOBOE pPAaCIIMPEHHE U CKATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
¢uznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJeJdbHAas TEIJIOEMKOCTh BELIECTBA, yJAEJbHAs TEIIoTa
IUTaBJICHUS, yJeNbHAs TEIJIOTa MapooOpa3oBaHUsl, YJENbHAs TEIJIOTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEJIbHOE COMPOTUBIICHHUE BEIIECTBA, PA00TAa U MOITHOCTH 3JIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUECKUX BEITUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (HU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYUHAMH, CTPOUTH TpadUKyd W3YyUYCHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH OMa JyIsl yyacTKa LeMH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAXKECHHUE,
OOBSICHATH (PU3MUECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCIOJIB3YSd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIICHUs 3aJa4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BEJTUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HWCIIOJB3Ys OIMKMCAHWE HCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJICHUS UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TIPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IIYYEHHH OT I[BETa U3JIydaromleil (MOTJIoNaroIeii)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iomaan €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOTO MOJIE HAa MNPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHOM BIIa)KHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U YJEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOAHMK, OT HANOpsDKEHUS Ha  IMPOBOJHHKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThI OJYYEHHON 3aBUCUMOCTH B BHJI€ TAOJIUILL U TPa(UKOB, J1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX OMUCAHUs (B TOM YHUCJE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, NapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATEIb BHYTPEHHErO CrOpaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
MOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOI0 HCIMOJIb30BaHUS (U3MUYECKUX 3HAHUNW B TIOBCEIHEBHOMU



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAUH (PU3UYECKOTO COJECpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOT0 COAEepKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGOPMALMIO M3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJEpKaHus, B TOM YMCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesisiTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B
JeSITEIbHOCTD TPYIIIbI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

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

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTCUéra, MarepuajibHas TOYKa,
TPaeKTOpHS, OTHOCHUTEIHBHOCTh MEXaHHYECKOTO JBIKCHHS, Jaedopmarius
(ympyrasi, mjacThuyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPJOTO TEia, paBHOBECHE, MEXaHUYCCKHUE KOJIeOaHUs U
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHHE, CBOOOHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 1O OKPY)KHOCTH, B3aMMO/ICHCTBUE
T€JI, PEAKTUBHOE JIBIKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue u
BBIHYKJICHHbIE KOJieOaHUsI), pe30HAHC, BOJHOBOE JBUXKEHUE, OTPAXKEHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3ZHMKHOBEHUE JIMHEHYATOr0 CIIEKTpa
U3JIy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpYy’XalIlleM Mupe (B TOM 4Hcie (PU3NYECKUE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPaUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPAJOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJAa YNPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOTHAS MEXaHUYECKask SHEPT U, IEPUO]T
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS CpeAbl), NPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUU, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIMSIX, NMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3alaui 3allMChIBaTh KPATKOE yCIOBHUE, BBIABIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIEeHUs, MPOBOAUTh pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEINOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHWHA WU
¢usznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyI0BaHUSs, OMUCHIBATH XO/I OTBITAa U €r0 Pe3ybTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MEpUTEILHOTO TTPUOOpPA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, TNEpHOAa
KoJie0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHNS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHWI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJIM3UPOBAThH MOJTYyUYEHHBIE PE3yJbTaThI C YIETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UIECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, TUTaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONIB3Yys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3epKajie M cOOMparoIei JIMH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECCKUX 3HAHWKA B TIOBCEIHCBHOM
KU3HH 711 obecriedeHusi 0€30MacHOCTH TpU oOpaIreHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaIoIIeH cpele;

OCYUIECTBJISATh MOUCK HHPOpMaluu (U3HUUECKOTrO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOMCKOBBINA 3apPOC, HAXOAHUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYICHHONW WH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTrO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalueil ¢ yd4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoabnsie IIpakTuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®dusuka u eé poJib B NO3HAHMH OKPY:KAOIIEr0 MUpa
bubnuoreka [{OK
1.1 ®dusnKa - HayKa 0 MIPUPOAC 2
YK PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 dusznyeckue Be 2 1
HMSHHCCRUC BETIIHMHRT https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTIO3HAHUS 2 1 bubmmorexa [JOK
' ya & https://m.edsoo.ru/7f416194
Wroro no pazaeny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 CtpoeHue BemecTa 1
TPOCHIE Belects https://m.edsoo.ru/7f416194
5 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) | bubnmnorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
TPCTATHRIC COCTONHA BetecTsa https:/m.edsoo.ru/7416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJ
bubnunorexa LIOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https:/m.edsoo.ru/7f416194
b K
3.2 HNuepuus, macca, IOTHOCTh 4 1 nomorexa LO

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




KoanyecTBo 4acoB

DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IlpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmmoreka [IOK
. .B 14 1 2
33 Cuna. Bzt cn https://m.edsoo.ru/7£416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubnuoreka [{OK
' TelaMHu, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmiorexa OK
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 A 6
TMoChepHoe AapieHHe https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE g ’ 3 bubnmnorexa [JOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pa3nea S. PaGora m MOIIHOCTB. JHEPIrus
bubmmoteka IIOK
31 Pabora i MomEoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTBIC MEXAHUIMET > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
>3 Mexariieckast oHepri 6 : : https:/m.edsoo.ru/7416194
Hroro o pazneny 14
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i i 21
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2. M 6 2 2
3 AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6 1
IMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 40
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 15




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N Kosn4yecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
. Tema ypoka Beero Konrpoabnbie IIpakTuueckue S — oOpaszoBaTe/bHbIE
padoThI padoThI pecypcbl
®du3zuka - HayKa o PUPOJE.
1. SIBienus npupoabl. Pusnyeckue 1 bubnnorexa [JOK
SABJICHUS https://m.edsoo.ru/07346f78
Mexanuueckue, TeIIOBbIE,
2. SJIEKTPUYECKUE, MAaTHUTHBIE, 1 bu6nmorexa LIOK
CBETOBBIE, 3BYKOBBIE SIBJICHUS https://m.edsoo.ru/96158128
3 dusndeckre BEIMYUHBI U UX | bubnunoreka LIOK
' U3MepeHue https://m.edsoo.ru/a804c247
Vpok-uccnenosanue "M3mepenue
n TEeMITepaTypbl IPHU TTOMOIIH | |
KUJKOCTHOTO TEPMOMETpaA U bubmmnoreka HOK
JaT4yrKa TeMneparypol” https://m.edsoo.ru/20baf33c
Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3Yy4aloT
5 npupony. EctecTBeHHOHayUHBI | bubmuoreka [IOK
' MeToz no3Hanus. Onucanue https://m.edsoo.ru/ff09f72a
(bu3NYECKUX SIBICHUHN C TIOMOIIBIO
Mojenen
VYpok-uccnenosanue "[Iposepka
6. THOOTE3bI:. TaJbHOCTD IOJIETa 1 1 bubnnorexa [JOK
https://m.edsoo.ru/65f316c7
IapyKa, MymeHHOTro




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka Kourpoabnbie IIpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
TOPU30HTAIILHO, TEM OOJIbIIe, YeM
OoJibIIe BhICOTA MmycKa"
Crpoenue BemiectBa. OMbITHI,
bu6nmoreka [IOK
7. JIOKa3bIBAOLIUE JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0Oa
CTPOCHHUE BEIIECTBA
bubnuoreka [{OK
8. JIBY>KeHHE YacTHII BEIIECTBA 1
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OIMbITHI 110
0. HaO0JII0ICHUIO TETIJIOBOTO 1 1 bubnuorexa [IOK
pacuIupeHus Ta30B» https://m.edsoo.ru/0Ocd24b64
10 Arperar 1 bubnuoreka [IOK
. HbIE COCTOSIHUSA BEILIECTBA
P https://m.edsoo.ru/62187flc
B3anmMocBs3b MeXy CBOMCTBaMHU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX 1 bubmuoreka [JOK
' aTOMHOMOJIEKYIISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI
MexaHnueckoe JBUKEHUE.
but6mmoreka [IOK
12. PaBHOMEpHOE M HEPABHOMEPHOE 1
https://m.edsoo.ru/ff0a05c6
JBUKEHUE
but6mmorekxa [IOK
13. Cxopoctb. EquHuIe: ckopocTu 1
P AHHAT P https://m.edsoo.ru/ff0a079c




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypchl
14 Pacuer nytu u BpemeHu | Bu6muotexa [JOK
) JBHKCHHUS https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akoH HHEPLMH.
15 B3anMonelicTBue Tel Kak | bu6nmorexa LIOK
' [IPUYMHA U3MEHEHUA CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBIKCHUSI TEJT
InotHOCTH BemecTBa. Pacuer
16 Macchl 1 00beMa Tela 1Mo ero 1 bubmmorexa LIOK
' https://m.edsoo.ru/ff0a0fee
MJIOTHOCTHU
JlaGopaTtopHnast pabota
17. "OnpeneneHue mIOTHOCTH 1 1 bubmorexa LIOK
. | https://m.edsoo.ru/c90597a8
TBEPJOTO TeNa
13 Pemienue 3agau o teme 1 bubnnorexa [JOK
' "IlnoTrHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna kak XxapakTepuCTHKa bubmuoreka [IOK
19. B3auMoaercTBuA Teil. Cuita 1 https://m.edsoo.ru/558446¢7
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabota "H3y4ueHue bubmuorexa [IOK
20 3aBHCUMOCTH PaCTSHKEHUS 1 1 https://m.edsoo.ru/1e7713af
' (medopmanun) NpyKUHbI OT
IPWJIOKEHHOU CHJIBI"
SIBnenue tarorenus. Cuna
21. OKECTI 1 bub6nnorexa IJOK
https://m.edsoo.ru/cbd02{05




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

No ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
CBsI3b MEX]1y CHIION TSKECTH U
. bubnuorexa [{OK
22. Maccoi Tena. Bec tena. Pemenne 1
. https://m.edsoo.ru/ff0al778
3aga4 no reMme "Cuna tsoxectu”
Cuna TSOKeCTH Ha IPYTHX
23 IUIaHETaX d)mnqecrl)c}l;re 1 bubnnorexa [IOK
’ ’ https://m.edsoo.ru/ff0al502
XapaKTEePUCTUKHU TIJIAHET
bubmuoreka [{OK
24. Wsmepenne cui. amMoMe 1
MEpEHHE Cuil. JuHaMoMeTp https://m.edsoo.ru/ffO0al8cc
bubnuoreka [{OK
25. Bec tema. HeBecomocTn 1
https://m.edsoo.ru/ff0al778
CrnoxxeHue ABYX CHII,
26 HaIl aBJ'IeHHBIz](XHO OJTHOI IpSIMOU 1 bubnuorexa [IOK
’ P - A p ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemienne 3amad mo Teme 1 bu6nmorexa LIOK
' "PaBHonelicTByromas cui" https://m.edsoo.ru/b622e9¢7
TpeHue CKOJIbKEHNS U TPEHUE
28 nokosl. TpeHue B IpuUpojie U 1 bubmmorera HOK
' 1P pHpoZL https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHas pabota "H3y4ueHue
3aBUCUMOCTH CHJIBI TPCHHS
29 CKOJIBKEHUS OT CHUJIBI IaBJICHUS U 1 1 bubnmorexa LOK
' A https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOIINXCS
noBepxHocTen"




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

No ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
Pemenue 3agau Ha onpeneneHue Bubnuorexa LIOK
30. y y 1
PaBHOJICMCTBYIOIIECH CUIIbI https://m.edsoo.ru/821aeb98
Pemenue 3agay mo remam: "Bec
31 tena", "I'paduueckoe 1 bubmmoreka [JOK
) nzoopaxenue cri", "Cubl", https://m.edsoo.ru/ff0alde0
"PaBHonelicTByrOmas cui”
KonTtponpsHast pabora mo Temam:
"MexaHn4ecKoe IBIDKEHHE ', 5
32. "Macca, minotHocTh", "Bec Tema", 1 1 brbmiorexa TIOK
\ https://m.edsoo.ru/720f3fc5
I'padpuaeckoe n3obpaxenue
cun", "Cunbr"
13 Hasnenue. CiocoObl yMEHBIICHUS | bubmuorexa [IOK
' 1 YBEJIMYEHUS JaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3za. 3aBHCUMOCTD
34 aBJIeHH Ta3a oT 00bEMa 1 bubmorexa LHOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBiaeHus TBEPILIMU
35 TeJ'IF{):lMI/I JKUIKOCTSIMH U EaSaMI/I 1 bubnnorexa [IOK
' > KA ' https://m.edsoo.ru/ff0a25b0
3akon ITackams
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CUIIBI 1 bubmmorexa TOK
' https://m.edsoo.ru/ff0a2718
TSDKECTH




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne aTa
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
Pemenne 3amau nmo teme
37 "JlaBJeHHUE B )KUAKOCTH U ras3e 1 bubmorexa HOK
' . ' https://m.edsoo.ru/ff0a2826
3akon ITackans
bubnunoreka LIOK
38. Co00 1
OODHIATOIHECA COCY I https://m.edsoo.ru/ff0a2970
bubnunoreka LIOK
39. r I 1
HAPABIMHCCIAN Hipece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiineBoit | Bu6mmoteka [JOK
' SKHIKOCTHBIN HAcoC https://m.edsoo.ru/a92b36fe
Atmocdepa 3emnn. [Tpuunnel
CYILIECTBOBAHMS BO3 HOM
41 0}6/I(J)IJIOHKI/I Semian 3;1[3};:1/IMO0TL 1 bubnuorexa [IOK
' ' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBJICHHS OT
BBICOTHI HaJ[ yPOBHEM MODsI
4 Bec Boznmyxa. AtmocdepHoe 1 bubmuorexa [IOK
' JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Hsmepenune armocdepHoro | bubmuorexa [IOK
' napienus. OnsiT Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTBH aTMOC(HEPHOTO
44 aBJICHHUSI OT BBICOTHI HQ, 1 bubnnorexa [IOK
’ a a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpS




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
bapomerp-anepoun.
45 ATII)VIOC(b: Hoep aBJICHUE Ha 1 bubmorexa [IOK
' P 8 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
46 Pemnrenue 3a1ad 1o Teme . Bubmuorexa IIOK
: "ArMocdepHoe napenie" https://m.edsoo.ru/adaa6892
JleiicTBHE KUAKOCTU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO 1 bubmorexa [IOK
' by ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
48 "OnpeneneHye BbITAIKUBAIOIIEH | 1 Bbu6mmoteka [JOK
) CHUJIbI, ICMCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJIKOCTh"
JlaGopaTopHas paboTa 1o Teme
"UccnenoBanue 3aBUCUMOCTH Beca
49 TeJa B BOJIE OT 00BEMA 1 1 bubmmorera [OK
' e https://m.edsoo.ru/ff0a3514
MOTPYXEHHON B )KHUJIKOCTh YaCTU
Tena'
bubmmoteka IIOK
50. IImaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomerpa
51 UJIU KOHCTPYUPOBAHUE JIOJKU U 1 1 Bubmuorexa HOK
' . https://m.edsoo.ru/fb6b0609
omnpeneneHue e
rpy30M0abEMHOCTH"




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

e Tema ypoka Kontposbubie IIpakTnueckue Aata o0pasoBaTejbHbIe
n/n Bceero U3yYEeHUS
padoThI padoThI pecypchl
Pemenue 3agau no remam:

5. "[InaBanue cynosB. 1 bubmmoreka [JOK
BosnyxonnaBanue", "JlaBinenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTEH U ra3oB”

53. E?{I;TPOHBHM pabora B opmate 1 1 bubnnoreka [JOK

) https://m.edsoo.ru/ff0adffe
bubnunoreka LIOK

54, KonTponbHas padora B hopmare | | https://m.edsoo.ru/d497d602
BIIP

bubnuoreka [IOK

3. Mexanmeckas padora I https://m.edsoo.ru/ff0a3f82

bubmmoteka IIOK

56. | MomHoCTS. EAMEHIE MOIHOCTH ! https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér

57. MOIIHOCTH, Pa3BUBAEMOM MTPU 1 1 bubmuorexa [IOK
noaneMe 1o JectHuie" https://m.edsoo.ru/9ceb0d0d

53, IIpoctele MexaHU3MBI. Phruar. 1 bubmuoreka [IOK
PaBHOBecue cuit Ha ppluare https://m.edsoo.ru/423ff57e
Prryaru B TexHuKe, OBITY U

50. npupoze. JlaboparopHas pabora ] 0.5 bu6muoreka [JOK

"UccnenoBanue ycnoBuit
paBHOBecHsI ppluara”

https://m.edsoo.ru/ff0a478e




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
60 Pemenne 3agau mo treme Y clioBus | bubnunorexa LIOK
' paBHOBecCHs pbryara” https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro
JIEUCTBUS MEXaHU3Ma. 5
61. JlaGopaTtopHnast pabota 1 0.5 bubmaorexa LHOK
\ . https://m.edsoo.ru/442952ac
H3zmepenne KIIJ1 HakiioHHOM
MJIOCKOCT"
2 Pemenue 3agau no reme "Pabora, 1 bu6nmoreka LIOK
' MorHocTh, KITT" https://m.edsoo.ru/ff0a4c48
Mexanunueckas YHEprusl.
bubnuoreka [{OK
63. Kunernueckast 1 noTeHIIMaIbHasg 1
https://m.edsoo.ru/ff0a4252
SHEPTUS
64 3aKOH COXpaHEHUsI MEXaHUYECKON 1 bubmuorexa [IOK
" DHeprum https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
65 OIIPEACIICHNEC N3MCHCHUA 1 1 Bubnuoteka ]_[OK
' KMHETUYECKON U MOTEHIUATbHON https://m.edsoo.ru/1ca8d12e
SHEPTUU MPYU CKATHIBAaHUH TeJa 10
HaKJIOHHOM miockocTh"
KoHnTtponbHas paborta mo teme
66. P P I 1

"Pabora u MourHocTh. DHeprus"




KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

No ara
Tema ypoka Kourpoabnbie IIpakTuyeckue A o0pa3oBaTte/ibHbIE
n/n Bceero U3yYEeHUS
padoThI padoThI pecypcnl
O06001eHne MaTepuana 1o TeMe
67 "MexaHndeckoe IBHKeHHE" 1 Bubmuorexa OK
) A ' https://m.edsoo.ru/ff0adee6
Pabora ¢ Tekctamu
O06o001eHrne MaTepuaa 1mo TeMe ButG LOK
) "p M . " 1 HNOJIMOTCKA
08 abora. Montriocs. Steprit https://m.eds00.ru/9a6209fb
Pabora ¢ Tekcramu
OBILIEE KOJIMYECTBO YACOB I10 68 3 12

[TPOT'PAMME




8 KUIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

ara
Ne i/ Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuquKHe l[ OﬁpaSOBaTe.}Ibele
Bcero U3YYeHUS
padoThI padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KHUHETUYECKOU 1 bubnmoreka [JOK
' TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
) Macca u pa3mep aTOMOB U | bubnuorexa [JOK
' MOJIEKYJI https://m.edsoo.ru/e3715fa3
Moaenu TBEPIOTO, KUIKOTO U
P . bubnuorexa [JOK
3. ra3000pa3HOro COCTOSTHUI 1
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BellecTBa Ha OCHOBE 1 bubanorexa LIOK
' . https://m.edso0o.ru/940972f8
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUu
5 Kpucrannnaeckue u amopdusie | bubnuoteka [JOK
' Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHue M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
' [ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
1. TeruoBoe paciIupeHue u cxxaTue 1

https://m.edsoo.ru/ff0a5a26




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe l[ OﬁpaSOBaTe.}Ibele
Bcero U3YYEeHUS
padoThI padoThI pecypcbl
Temnepatypa. CBsi3b
8 TEMIIEPATYpPbl CO CKOPOCTHIO 1 Eubmorexa IIOK
' https://m.edsoo.ru/357067af
TEIJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sueprusi. CriocoObl 1 bubnuorexa [JOK
' M3MEHEHUs BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10. B 1
HARL TElTonepetati https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHuecKoe UCIOIb30BaHNE
11 TEIUIOBBIX CBOMCTB BEILIECTB U 1 1 bubmorexa HOK
) - https://m.edsoo.ru/ff0a65c0
MaTepuaioB B IEJSIX
sHeprocoepexxeHus"
2 KonunuectBo TeIoThl. Y AeibHas | bu6mmoreka [IOK
' TEMII0EMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHUE TEIJIOBOTO OaaHca.
13 TemooOMeH u TeIOBOE 1 bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopatopHnas pabora
14 "HccnenoBaHue IBIEHUS 1 | bubmuorexa [JOK
' TEMI000MEHA MIPH CMEIIUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOpsiYeit BOABI"
Pacuer koandecTBa TEIIOTHI,
15. 1 bu6mmoreka [JOK

HE00XO0IMMOTrO JJIsl HATPEBAHUS

https://m.edsoo.ru/5¢20c5d0




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe l[ OﬁpaSOBaTe.}Ibele
Bcero U3YYEeHUS
padoThI padoThI pecypcbl
TeJa ¥ BBIIEISIEMOr0 UM MpHU
OXJIQKICHUHN
Jlaboparopuas pabota
16 "On 2 eJIiHI/Ie ' eIbHOMN 1 1 bubmmorexa [OK
' pedt e y https://m.edsoo.ru/ff0a6bb0
TETJTIOEMKOCTH BEIECTBA
17 DHeprus ToIUIMBa. Y enbHas 1 bubnnoreka [JOK
' TEIJI0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHME
18 KPUCTALUIMYECKUX TeIl. Y IeNIbHAs 1 bubmorexa HOK
' p ghda https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBJICHUS
Jlaboparopuas pabora
19 "Onpenenenue yaenbHOU 1 1 bubmorexa HOK
’ p y N https://m.edsoo.ru/ff0a72fe
TEIUIOTHI MJIaBJICHUS JIba
20 [TapooOpazoBanue u | bubnuoreka [IOK
' KOHJIeH carms. Vicnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
napooOpazoBaHus U
21 KOH/JIEHCAllUH. 3aBUCUMOCTh 1 bubmmorexa [TOK
' A THH. https://m.edsoo.ru/ff0a786¢c
TeMIIepaTypbl KUTICHUS OT
aTMOC(EepHOTO TaBJICHHS
Bnaxnocts Bo3ayxa.
” JlaGopatopHnas pabora | | bubnuoreka [IOK

"OnpeneneHrue OTHOCUTEIBHOMN
BJIAJKHOCTH BO31yxa'

https://m.edsoo.ru/ff0a7628




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe I[ OﬁpaSOBaTe.}ILHLIe
Bcero U3YYEeHUS
padoThI padoThI pecypchl
Pemenne 3anau Ha onpeneneHue bubmumorexa [IOK
23. 1
BJIAKHOCTH BO3]lyXa https://m.edsoo.ru/19bc5846
[TpuHIHIBI pabOTHI TETIOBBIX
24 neurareneii. [lapoBast TypOuHa. |
' JIBUTATEb BHYTPEHHETO bubmmoreka [IOK
CrOpaHUs https://m.edsoo.ru/cdOf3cfc
KII/I TermmoBoro nBurarensi.
25 TernoBble ABUrAaTENN U 3a1UTa 1 bubmmorexa [IOK
’ o . m https://m.edsoo.ru/ff0a7c7c
OKpY Karomenl cpeabl
3aKOH COXpaHEHUS U
26 MPEBPAILICHUS SHEPTUU B 1 bubmiorexa [JOK
' https://m.edsoo.ru/e889867d
TEIUIOBBIX Ipolieccax
O06o0uieHne MaTepuaia o Teme
7 "TemoBsie siBaeHUs. M3MeHeHue | bubmuorexa [JOK
' arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTsa"
KonTponbHas pabota mo Teme
)3 "TemnoBsie siBieHUs. M3mMeHeHue 1 | bubmuorexa [JOK
' arperaTHbIX COCTOSTHHUI https://m.edsoo.ru/ff0a86ae
BelrecTna"
79 Dnektpusanus Ten. [[Ba pona | bubnmoreka [JOK

QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/4386bd0a




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe I[ OﬁpaSOBaTe.}Ibele
Bcero U3YYEeHUS
padoThI padoThI pecypcbl
Ypoxk-uccienoBanue
30. "DnexTpu3zanuus Te’I UHIYKIUECH 1 1 1 bu6mmoreka [IOK
MPU CONTPUKOCHOBEHUM" https://m.edsoo.ru/65ec78ef
31 B3aumopeiicTBre 3apssKeHHBIX 1 bubnnoreka [JOK
' ten. 3akon Kymona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
0 HarnpsiskeHHOCTB DJIEKTPUYECKOro | bubnuoreka [IOK
' nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snmekrpuueckux
33 3aps/10B. DIIEMEHTAPHBIN 3apsij 1 bubmiorexa [JOK
' ' ' https://m.edsoo.ru/ca307c3e
Crpoenue atoma
[IpoBOIHMKYN U AUDIIEKTPUKHU.
P P bubmorexa [JOK
34. 3aKOH COXpaHEHUS 1
https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsa
35 Pewrenue 3ana4 Ha npuMeHeHUe 1 bubnnoreka [JOK
' CBOMCTB JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
bu6mmorexa [IOK
36. cymiecTBoBaHus. McTouHnkm 1
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. b K
37. JIefcTBUA 2IEKTPUIECKOTO TOKA 1 nomorexa O

https://m.edsoo.ru/ff0a96b2




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

JlaTa
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe OﬁpaSOBaTe.}Ibele
Bcero U3YYEeHUS
padoThI padoThI pecypcbl
VYpok-uccnenosanue "Jleiictue EuG [IOK
38. AJEKTPUYECKOTO I10JIsI Ha 1 1 ubimoTeka
P " https://m.edsoo.ru/f75d717f
MIPOBOJIHUKY U JIUDJICKTPUKHI
39 ONEeKTpUUYECKU TOK B METaJUIAX, 1 bubnnorexa [JOK
' JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U e€ 1
' COCTaBHBIE YaCTH
Cuna toka. JlaGopaTopHas Eub OK
41. pabora "M3mepenue u 1 0.5 nommotexa I
" https://m.edsoo.ru/ff0a8bd6
peryJupoBaHHe CUJIbI TOKA
DNEKTPUUECKOE HANIPSIKEHUE.
4 Bonbr™merp. JlabopaTopHas 1 0.5 bubnuoreka [IOK
' pabora "M3mepenue u ' https://m.edsoo.ru/ff0a9%e14
peryJmpoBaHue HanpspKeHus "
ConpoTHuBieHHE TPOBOJAHUKA.
43 VY aenpHOE CONPOTUBIIEHNE 1 bubmorexa HOK
' P https://m.edsoo.ru/ff0aa738
BELIECTBA
JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 CONIPOTUBJICHHS TPOBOJAHUKA OT | | bubnuorexa [JOK
' €r0 IJIWHBI, IIOIIAIU https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOI0 CEYEHHUS U
Matepuana"




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Nen/m  Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHHﬂ o0pa3oBaTe/IbHbIe
padoThI padoThI pecypcbl

3aBUCHUMOCTD CUJIBI TOKA OT

45. HanpspbkeHus. 3akoH Oma st 1 buGnnorexa LIOK
yuaCTK Hern https://m.edsoo.ru/ff0aad44a
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTH

46. CHWJIBI TOKA, UAYIIETO Yepe3 1 | bubnuorexa [JOK
pE3UCTOp, OT CONMPOTUBIIEHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMPSIKEHUS Ha
pesucrope"
[TocnenoBarensHOE U

47. rapajuieTIbHOE COCTUHEHUS 1 Brommozexa IOK
HPOBOZHIKOB https://m.edsoo.ru/30376¢e79
JlabopaTopHas pabota
"[IpoBepka mpaBuia CIOKEHUS

48. HarII)pﬂmleHﬁljipH 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aaasS8

MOCJIEI0BATEILHOM COETMHEHUHT
JBYX pE3UCTOPOB"
JlabopaTopHas pabota

49, "IIpoBepka mpaBuiia AJIsl CHUIIbI | | bubnnorexka [JOK
TOKa IPH IapaljIeIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemrenne 3a1au Ha npuMeHeHne Bu6orexa [IOK

50. 3akoHa OMa JJ1s1 pa3InyHOTO 1

COCAUHCHU ITPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

JlaTa
Ne i/ Tema YpoKka KOHTpOJ]bHBIe HpaKanecKHe 06pa30BaTe.}'ILHLIe
Bcero U3YYEeHUS
padoThI padoThI pecypcbl
PaboTa 1 MOITHOCTB
bubmuorexa [JOK
51. 3JIEKTPUYECKOT0 TOKA. 3aKOH 1
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
Jlaboparopuas pabora
50 "Onpenenenue padoThl U 1 | bubnnorexa [HOK
' MOLIHOCTH 3JIEKTPUYECKOTr0 https://m.edsoo.ru/ff0ab3e0
TOoKa"
DNEeKTPUYECKHE LIETIH U
53 NOTPEOUTENH IIEKTPUICCKOM 1 bubnuoreka [IOK
' sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
O06001eHre MaTepuaa 1mo TeMe 1 bubnuotexa [JOK
"DJIeKTpUUECKHUE 3apsbl. https://m.edsoo.ru/ff0abd2c
54. 3apspKeHHBIC TeJa U UX
B3aumoiercTBUs. [locTOSTHHBIN
AIEKTPUIECKUN TOK"
Kontponbnas padota B hopmare 1 1 bubnuotexa [JOK
55. BIIP https://m.edsoo.ru/ff0abea8
KonTponbHas pabota B popmate 1 1 bubnmoreka [JOK
56. BIIP https://m.edsoo.ru/ffO0acdc6
[TocTostHHBIE MAaTHUTBHI, UX
37 B3aMMO/IEHCTBHE ! bubmmorexa LJOK
https://m.edsoo.ru/4{352532




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka B KOHTpOJ’IbHLIe HpaKanecKHe fll3y‘lel-ll/lﬂ OﬁpaSOBaTe.}Ibele
cero
padoTbl padoTbI pecypchl
53 VYpok-uccnenosanue "M3yuenue 1 | bubnunoreka [HOK
' TOJIeH TMTOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MaroutHoe BuG 10K
nonroTeKa
59. noJje 3eMIIU U ero 3HaUeHUE IS 1
3 https://m.edsoo.ru/ffO0acOba
KU3HH Ha 3emMJie
OnbIT OpcTena. MarHuTHoe mose
bu6mmoreka [IOK
60. 3JIEKTPUYECKOI0 TOKa MarautHoe 1
https://m.edsoo.ru/ff0ac1d2
I10JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
61 "N3yueHune neiCTBUA 1 0.5 bubmmorera [TOK
' ya ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MTPOBOJIHUK
¢ TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Mcnons3oBanue
3JEKTpOoIBUTaTesneil B
2 TEXHUYECKHUX YCTPOMCTBAX U Ha 1 0.5 bubnuoreka [IOK
' Tpancnopte. JlaboparopHas ' https://m.edsoo.ru/ff0ac86¢
pabota "KoncTpynpoBanue u
n3ydyeHue paboThl
AJIEKTPOBUTATEINS "
OmnsiTel @apanes. 3akoH
63. 3JIEKTPOMATHUTHON UHIYKLIMH. 1 bubnmorexa [JOK

[IpaBuio Jlenna

https://m.edsoo.ru/5ba02369




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

ara
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe I[ OﬁpaSOBaTe.}Ibele
Bcero U3YYEeHUS
padoThI padoThI pecypchl

Onexrporerepatop. CriocoObl
MIOJIYyYEHUS IIEKTPUUYECKON

64. SHEPruu. DIIEKTPOCTAHIIUH Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX bu6mmoreka [IOK
SHEpPruu https://m.edsoo.ru/943617b6
IToaroroBka Kk KOHTPOJIBHON

65. pabote mo Teme "DIeKTpUUECKUE 1 bubnnoreka [JOK
Y MarHUTHBIE SIBJIEHUSA" https://m.edsoo.ru/f90343e0
KonTponbhas padota no teme

66 "JJIeKTpUUECKUE U MAarHUTHBIC 1 1 bubmorexa [JOK

' P . https://m.edsoo.ru/ff0acb14

SIBJICHUS
O06001eHre MaTepuaa 1mo TeMe

67 "Temnnossie siBineHus". Pabora ¢ 1 bubmmorexa [TOK

' ’ https://m.edsoo.ru/ff0accSe

TEKCTaMU
O06001eHre MaTepuaa 1mo TeMe

68. "MaruutHsle siBinenus". Pabota ¢ 1 Eubmorexa IIOK

https://m.edsoo.ru/3dbe2d79
TEKCTaMu
OBHIEE KOJIMYECTBO YACOB I10 68 4 15

[TPOI'PAMME




9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe U pPOBbIE

Ne ara
Tema ypoka Kontpoabnbie IIpakTnyeckue A o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
| MexaHn4ecKoe ABUKEHHUE. | Bbu6moreka LIOK
MarepuanbHas TOuKa https://m.edsoo.ru/59d85d2a
Cucrema otcuera.
bu6mmoreka [IOK
2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1
https://m.edsoo.ru/ff0ad474
JIBUKCHHUS
3 PaBHOMEpHOE IPsIMOJIMHEWHOE 1 bubnnorexa [HOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsiMOTIUHEIHOE
4 neuxkenue. Cpenusisa u 1 bubanorexa LIOK
https://m.edsoo.ru/d76479ff
MTHOBEHHAsi CKOPOCTh
[IpssmonuHeHOE
5 ABHOYCKOPEHHOE JIBUYKEHUE 1 bubmorexa HOK
PABHOYCROPEHHOE A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocThb MPSMOIMHENHOTO
6 PAaBHOYCKOPEHHOTO JIBH>KEHHUS. 1 Bubmorexa IIOK
https://m.edsoo.ru/6647e¢68e
I'padux ckopocTH
JlabopaTopHas pabota
7 "OnpeneneHune yCKOpeHus Tea 1 1 bubnuoreka [IOK
IIPU PaBHOYCKOPEHHOM JIBHYKEHUU https://m.edsoo.ru/ff0adb18
110 HAaKJIOHHOM MJIOCKOCTH"




CBoOomHoe nagenue teil. OIbITH

bu6mmoreka [IOK

8
lammnes https://m.edsoo.ru/05be5849
PaBHOMEpHOE ABMKEHUE 110
9 oKpykHOCTH. Ilepron u yacrora bubnuoreka [IOK
oOpamenust. JInneitHas u yriuoBast https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LleHTpOoCcTpeMUTENbHOE YCKOPEHHE bubmnorexa LIOK
https://m.edsoo.ru/c50c37e0
1 [Tepssiii 3akoH HetoToHa. BexkTop bubmuorexa [JOK
CHJIbI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha npuMeHEHUE bu6nmoreka [JOK
3aKoHOB HeroTona https://m.edsoo.ru/ff0aebbc
bu6mmoreka [JOK
15 C .3 r
Wi ylpyroctH. SaKou & yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amay mo reme «Cuita bubmuorexa [JOK
YIIPYTOCTHY https://m.edsoo.ru/2¢c28cb0d
JlaGopaTopHas pabota
patopHai p bubmuorexa [JOK
17 «OrnpeneneHne KeCTKOCTH

MPYKAHBDY

https://m.edsoo.ru/ff0aee28




bu6mmoreka [IOK

18 Cuna tpe
f1a Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuna bubmuorexa [JOK
TPEHMSD https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTta
20 "Onpenenenue ko3 duimeHTa bubmorexa HOK
e " t https://m.edsoo.ru/ff0af8be
TPEHUs CKOJIbKEHUS
Pemenue 3anay no teme "3aKoHbI
21 Herorona. Cuna oct. Cuna bubmmorexa LOK
. ypyr ’ https://m.edsoo.ru/ff0afb8e
TpeHus
Cuia TSKECTH U 3aKOH
bu6mmoreka [IOK
22 BCEMHUPHOI'O TATOTECHMUS.
https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOAHOTO MaJACHUS
VYpoxk-koupepenuus "JBrxenue
7 TE€JI BOKPYT I'PaBUTALMOHHOTO bubnnorexa [HOK
uentpa (CosnHeyHast cucrema). https://m.edsoo0.ru/92359f19
lamaxtuku"
Pewmenue 3amau no reme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOTO bubmmorexa [TOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 IIepBas kocMHUUECKask CKOPOCTb. bubnnoreka [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
N bubnuotexa [JOK
26 PaBHOBecue TBEpAOrO TENA C

3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LleHnTp TsoxecTn

https://m.edsoo.ru/ff0afe36




PaBHOBecHe MaTepuanbHOM TOUKH.

AOGCoOTHO TBEPOE TEIIO.

27 PaBHOBecue TBEpIOTO TENA C Eubmorexa IIOK
. . https://m.edsoo.ru/27a50045
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuinsl. LleHnTp TsKECTH

)3 Pemenwne 3agau mo teme "MoMeHT bubmuorexa [JOK
cuibl. Llentp Tspxkectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU

" bubnuorexa [JOK
29 pabote no Teme "MexaHU4YeCKOe
. " https://m.edsoo.ru/ff0b0408
nBukeHue. Bzaumoneiicteue Ten
KonTponbhas padota no teme
30 "MexaHn4YeCKO€e IBKEHNE bubmmorexa LHOK
. | ) https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
Nmmnynsc Tenma. UMmysabsc Cuisl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnuorexa [JOK
Yupyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

1 Pemenue 3agau mo Teme "3akoH bu6mmoreka [JOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

3 VYpok-koupepenius "PeakTuBHOE Bbu6mamorexa LIOK
JBUKEHUE B PUPOJIE U TEXHUKE" https://m.edsoo.ru/69c3cb2c

34 Mexanunueckasi paboTa u bubnuorexa [IOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84

35 Pabora critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JlabopaTopHas pabota bubnuotexa [JOK

«Omnpenenenne pabOTHI CHITBI

https://m.edsoo.ru/67555749




TPEHHS P PABHOMEPHOM
JBKEHUHU TeJja 1Mo
TOPU30HTAIILHON TOBEPXHOCTH

37 CBs13b HEPTUH U paOOTHI. bubmuorexa [JOK
[ToTennuanpHas SHEPTH https://m.edsoo.ru/1b3f4085
18 Kunernueckas sueprus. Teopema bubnmoreka [JOK
0 KHHETUYECKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B Bu6nuorexa [{OK
MEXaHUKe https://m.edsoo.ru/9a1462e6
40 Jlaboparopuas padota «3yueHue bubnnoreka [JOK
3aKOHA COXPaHEHUS IHEPIrU») https://m.edsoo.ru/ffOb12fe
Al KonebarenbHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.
42 Ben €HHBIE KOJIeOaHUs bubmorexa HOK
YA . https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuyecKuil U NPYKUHHBINA bubnuoteka [JOK
MAasITHUKHU https://m.edso0.ru/94939e99
Ypoxk-uccienoBanue
44 «3aBHCUMOCTh TepUoa bubnuotexa [JOK
KOJIeOaHUH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
[IpeBpatienue sHepruu npu
45 PeBp p p bu6mmorexa [IOK

MEXaHHUYECKHX KOJICOaHMSIX

https://m.edsoo.ru/64f02280




JlaGopaTopHas pabota
«OmnpeneneHue 4acToThl |

bu6mmoreka [IOK

46 repuo/a KojiebaHui MPYKUHHOTO https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlaGopaTtopHas padora «IIpoBepka
47 HE3aBUCHUMOCTH IIEpHOJIa bubmmoreka [JOK
KoJieOaHUH Tpy3a, OABEIICHHOTO https://m.edsoo.ru/ff0b197a
K HUTH, OT Macchl Ipy3a»
Mexanunueckue BoiHbI. CBOICTBA
48 MeXxaHu4ecKux BoJH. [IpononbHbie bubmmorexa LOK
https://m.edsoo.ru/ffOb21fe
Y TIOTIEPEYHbIE BOJHBI
VYpoxk-koHpepeHuus
49 "MexaHU4YeCKHUE BOJHBI B TBEPIOM bubnuorexa [JOK
tene. CelicMuuecKre BOJIHbBI" https://m.edsoo.ru/674743fb
50 3ByK. Pacnipoctpanenue u bubnuoteka [JOK
OTpa)K€HHE 3BYyKa https://m.edsoo.ru/4b764545
Ypoxk-uccienoBanue
51 "HaGmroienre 3aBUCUMOCTH bubmorexa [JOK
BBICOTHI 3ByKa OT 4acTOTHI" https://m.edsoo.ru/38e8290d
50 I'pomMKoOCTb 3ByKa U BBICOTA TOHA. bubnnoreka [JOK
AKYCTHYECKHI1 pE30HaHC https://m.edsoo.ru/43510ecO
VYpok-koHpepeHuus "YipTpa3s
53 I/II;)IH(bpaSBq})IKpB pupojie I/ITp . bubmmorexa LIOK
" https://m.edsoo.ru/ff0b23ca
TEXHUKE
54 [ToaroroBka Kk KOHTPOJIBHOM bubmuorexa [JOK

pabote 1o Teme "3aKoHbI

https://m.edsoo.ru/ff0b25f0




coxpaHeHHs. MeXaHHYECKHe
KOJIEOAHUA U BOJIHBI"

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

bu6mmoreka [IOK

55
Mexannyeckue KojiebaHus U https://m.edsoo.ru/1c0d68ba
BOJIHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
bu6mmoreka [IOK
57 CBolicTBa 5J1EKTPOMArHUTHBIX https://m.edsoo.ru/006a1014
BOJTH
Ypok-koupepennus "lkana
AJICKTPOMArHUTHBIX BOJIH.
58 Ucnons3zoBanue bubmmorexa [IOK
https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJH JIJISI
COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenne
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH bubnuoreka [IOK
C IIOMOIIBK MOOUJIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"
Pemenue 3aa4 Ha onpeseneHue Bu6muorexa [JOK
60 “1aCTOThI M JTHHBI https://m.edsoo.ru/e914a0cc
ANEKTPOMArHUTHOU BOJTHBI
OJeKTpOMarHuTHas IpHUpoIa
61 CBeTanCKO OCTh CBCTE ]I;OJIHOBBIC brbmorexa HOK
o P ) https://m.edsoo.ru/ff0b31d0
CBOICTBa CBeTa
& Hctounnku cBeTa. bu6mmorexa [IOK

[IpssMmonuHeitHOE

https://m.edsoo.ru/ffOb3658




pacnpocTpaHeHHE CBETaA.
3armenus Connua u JIyHsl

3aKOH OTpa)KEHHs CBETA. 3epKaia.

bubmuoreka [JOK

63 Petmeriie sana't fa MpHMEHere https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa

64 IIpenomiieHue cBeta. 3aKOH bubmumorexa [IOK
IIPEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE

65 cBeta. Mcroap30BaHue MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHHUS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKUX CBETOBOJIAX
JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia

66 IIPEJIOMJIEHHUSI CBETOBOIO JIy4a OT
yIiia naJicHus Ha TPaHuLle bubnuorexa [JOK
"Bo3myx-cTexno"" https://m.edsoo.ru/8c1b8506
VYpoxk-koHpepeHuus
"Ucnonap30BaHue MOTHOTO

67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS bubnuotexa [JOK
CBSI3B" https://m.edsoo.ru/d12beaef

bu6nmoreka [JOK

68 JIunzel. OnTryeckas cuiia JIMH3bI hitps:/m.edsoo ru/fOb3f2c

69 [TocTpoenue n3o0paxeHuil B bubnmnoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora

70 "Onpenenenne GOKYCHOTO bubnuorexa [IOK

PacCTOSHUS U ONITUYECKOM CHITBI
cobuparomien TUH3b1"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenius "OnTudyeckue bubnnoreka [HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 ['na3 xak onruueckas cucrema. bubnmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenrus "leexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HetoTOHA. bubnunoreka [JOK
Cno)xeHue CeKTpaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaboparopHas padota "OnbITHI 11O
pas3ioKeHuIo Oenoro cBera B
75 CIEKTP U BOCIPHUSTHUIO LIBETA bubmmorexa [IOK
P P 5 https://m.edsoo.ru/ffO0cOe2a
MIPEIMETOB NP UX HAOIIOJCHUN
gyepe3 [BETOBBIC (PHIIBTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOMCTBA CBETA: TUCIIEPCUs Eubmorexa IIOK
' . https://m.edsoo.ru/bd7504fe
uHTephepeHus U qUdpaKus
77 Omnsitel Pesepdopna u bubnunoreka [JOK
IUTaHETapHas MOJEJIb aToOMa https://m.edsoo.ru/ff0c12a8
73 [Toctrynatel bopa. Monens atoma Bu6morexa [IOK
bopa https://m.edsoo.ru/649¢1b75
Hcnyckanue 1 HOTJIONIEHHE CBETa
. bubnuotexa [JOK
79 atomoM. KBauTebl. JInneiuaTeie

CIEKTPBI

https://m.edsoo.ru/ff0c144c




Ypok-npaktukyMm "HabGmroneHue

bu6mmoreka [IOK

80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTHBHOCTE U €€ BUIBI bubmmorexa [IOK
a a https://m.edsoo.ru/ff0c1672
2 CrpoeHue aToOMHOTO sipa. bubnmoreka [JOK
Hyxknonnas Mmonens https://m.edsoo.ru/ffOc18ac
23 PanuoaktuBHBIC TpEBpaICHUSI. bubmuorexa [JOK
M3oTonsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau o teme: bubmuoreka [JOK
"PanuoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ffO0c1b4a
85 [lepuon nonypacnana
VYpok-koH(pepeHmms
86 "Ppa)moaKE)/IBFI){He A3JIy4EHUS B bubmmorexa LHOK
yi " https://m.edsoo.ru/ff0c2126
MpUPOJIe, MEAUIIMHE, TEXHUKE
SInepHble peakni. 3aKOHBI
87 cox paHeHIEH 3apsiI0BOTO U bubnmorexa [IOK
P P https://m.edsoo.ru/ffOc1c58
MacCOBOT'O YHCET
28 DHeprus CBA3U aTOMHBIX SIIEP. bubnmnoreka [JOK
CBs13p Macchl ¥ SJHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenne 3amau mo treme
"SAnepubie peakuun"
Peaknuu cuHTE3a U IEI€HUS SIOED.
90 Wcrounuku sHE FI/II/JII Comaia I/JII P bubmmnorexa [IOK
.. P t https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-koupepenmus "Anepras
91 sHepreTuka. JlencTeus bubnuorexa [JOK

PaZMOaKTUBHBIX U3ITyYEHUI Ha
KUBbIE OpraHU3MbI"

https://m.edsoo.ru/5¢2271b6




[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme

92 "DJIEKTPOMArHUTHOE 10JIE bubmorexa LOK
p ' https://m.edsoo.ru/ff0c223e
DNEeKTPOMArHUTHHIE BOJHBI.
KBanrtosnie gssnenus"
KontposnbHas paboTa mo teme

93 "DJIeKTPOMarHuTHOE MOJIE. Bu6nnoreka [IOK
ONEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/bc149e4d
KBanrtoseie ssinenus"

[ToBTOpEeHME, 0000IIEHNE.

94 JIaGoparopHble pabOTEI IO KypC bubnmnorexa LIOK

" p pv p " ypey https://m.edsoo.ru/ff0c245a
BsaumoneilicTBue Ten
[ToBTOpEeHME, 0000IIEHNE.

95 Pemenue pacueTHbIx 1 bubnuorexa [JOK
KadeCTBEHHBIX 3aJa4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnnoBsle nporecch”

[ToBTOpEeHue, 06061IEHNE.
Pewrenne pacyeTHbIX U bubnnoreka [JOK

96
KAYECTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX aBUTaTeiaci”

[ToBTOpEeHue, 06061IEHNE.

97 Pewrenne pacuyeTHbIX U bubnnoreka [JOK
KAQUYECTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0600IIEHNE.
bu6mmorexa [IOK
98 JlaGopaTopHbIie pabOTHI IO KypCy

"CBeToBbI€ ABiIcHUA"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, o6o0menue. Pabora
bu6mmoreka [IOK

https://m.edsoo.ru/ff0c2d6a

99 C TEKCTaMU 110 TeME "3aK0OHBI 1

COXPAaHEHHUs B MEXaHUKe"

[ToBTOpenue, o600menue. Pabora

100 ¢ Texkctamu 110 Teme "Konebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Pabora
101 ¢ Tekctamu 1o teMme "CBeTOBBIE 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICEHUST

[ToBTOpenue, o600menue. Pabora
bu6mmoreka [IOK

https://m.edsoo.ru/27ad81b4

102 ¢ Tekcramu 1o teme "KBanroBas u 1
sanepHas Gpusnka"

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 27




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

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

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
IIPH 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PUINUECKUX SIBICHUN

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GbopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTHUMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBIICHUS U TIPOIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE CHUTYalliii TpPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oObscHeHMEe W3 | — 2 JOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a YCIIOBUS  3aJjaud  3alKChiBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peicHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIEIOBAaHHUS BBIICIATH
MpoBepsieMoe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOJAUTh OIIMOKU B

XO0J¢e OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh MMOKa3aHHUs MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBaHMM Y4eOHOIO HCCIeIOBaHUs, cOOMpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IIaHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (U3NUYECKUX BEIUYHH, CIEIys
MPEIIOKEHHON MHCTPYKLIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

n1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MNPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

WCIIONIb3YSl 3HAHMSIT O CBOMCTBaX (U3MYECKUX SABICHUU U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOANTH TpUMEpPHl (HAXOIUTh HWH(POPMAIMIO O MPHUMEPAX)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKpYKAIOIIEH cpejie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(}OpMAaLIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIN IMOHATUWHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O00s3aHHOCTH B TPYINIle B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM uucie GU3NYECKue SABICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU ONHCAHUU IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

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

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4eckux maroB ¢ MOMOIIbK 1 — 2 M3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 EWCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(hopMyIbl, HEOOXOIUMBIE ISl €€ pelIeHus, IPOBOAUTh PACUETHl U
CpaBHMBATh IIOJIyUY€HHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOJOB, HCIIOJIb3YysA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIJCIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAOBAHUSA, ACTIATh BHIBO/IbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

BBIIIOJHATL IPSIMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHU ¢ ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUs  (DU3NYECKUX  BEITUYHUH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM MU CXEMaTUYHBIM PUCYHKaM, COCTABJISATh CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJNB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOACHUS HOPM 9SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3HUYECKOTO CONCPIKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOrO COAEp KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHOMN

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUs, B TOM YUCJE MYOJIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITEIbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BaTh M3YYECHHbIM MOHATUWHBIN amnmapar

Kypca (pU3MKH, COMTPOBOXK/IaTh BBICTYIUIEHHUE TPE3EHTALNEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemath KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

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




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMUYMHAMU, CTPOUTDH IpaUKN U3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

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

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIaroB ¢ MOMOIIBI0 2 — 3 U3y4eHHBIX CBOMCTBA

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

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUIME WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PeUIeHUs, TPOBOJAUTh PAcUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYY€HHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MpOOJEMBbI, KOTOPblE MOXKHO PELIUTh IMpPU TOMOIIH
(U3HUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI I10 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(U3MYECKUX CBOMCTB TEIl: CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO0 HabOpa 00OpPYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

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

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY H BBINOJHATH HU3MEPEHHUs, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YY4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MYECKHX MOJeneil:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX ONMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

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

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCTOJIB30BaHMSA  (pU3MYecCKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl oOecrieueHus Oe30MacHOCTH  IpH

oOpamieHuu ¢ mnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

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

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO CONIEp:KaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIIH
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJNb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapar H3y4aeMoro
pa3nena (U3MKA U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHPA

1.1

Odu3uka — Hayka O mpupoje. SBIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKHE, TEIIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUUuHBL. M3MmepeHue (U3MUECKUX
BenuuuH. ®Duszmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTaAaHOBKA HAYYHOT'O BOIIPOCA, BBIABWIKCHUC T'UIIOTES,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0JIIOaeMOTO SBJICHUS
Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenune temnepatypsl Opyu MOMOIIH KUAKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mephl.

2.1 OnbIThl, /10Ka3bIBAIOIIME JUCKPETHOE  CTPOCHUE
BEIIECTBA
JlBwkenue dvactuiy BemiecTBa. CBs3b  CKOPOCTH

22 JIBWKECHUsI 4YacTUL[ C TeMmIeparypou. bpoyHoBckoe
nBwkeHue, 1uddy3us

53 B3anmopeiicTBrE YacTUI BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBaHUC




ArpeFaTHBIC COCTOSAAHUA BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTEH U  TBEPABIX (KPUCTAIIMYECKHUX) TEll.

2.4 B3anmocBs3b MEXy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
Ouenka JauameTpa aroMa METOJOM  psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 OnbITel O HAONIONEHUIO TEIUIOBOTO PACIIMPEHUS

ra3os.
OnbITBl 1O OOHApyXXEHHIO  JEHCTBHA  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsis CKOpOCTb IIPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH JBUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUUHU. B3aumoneiictBre
33 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBfA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHuUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TskecTd. Cuia TSKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue cuil, HAlpaBICHHBIX IO OJHOM NPSIMOM.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUYECKOTO
aBToMOOWIIA U Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUS OpycKa WM [IapuKa To
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OmnbITel,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmaiiun) nmpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tella U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndecKue SIBICHNS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMYHBIMH CKOPOCTAMU B JKMBOW U HEXKMBOU nmpupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AaBIICHUS
JlaBneHnue rasa. 3aBHUCHMOCTb JIaBJIEHUS rasa oOT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['mapaBiInueckre MeXaHU3MbI

AtMmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JI0UKH
3emuu. OnbIT Toppuuennu. 3aBUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJl YpPOBHEM
Mopst

N3mepenue atmochepHoro nasienus. [Ipubopsl mmst

M3MepeHust aTMOc(hEepHOro JaBIeHUS

4.7

JlelicTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxuMmenoBa) Cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3gyxormniaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyXEHHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyxeéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneieHue e

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOrO JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuyeckue yCTpOHCTBA: COOOINAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOLTHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHuku. KoadunumeHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHm3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [lonHas mexaHuueckas 3Heprus. 3aKkOH W3MEHEHHUS U

COXPaHEHUS MEXaHUYECKON SHEPrUU




59

5.10

[IpakTrueckue pabOTHI:

Onpenenenne paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JIBUKEHUHM TeJla MO0 TOPU30HTAIBHON IOBEPXHOCTH.
HccnenoBanue  ycnoBuUl — paBHOBECHs — pblyara.
Namepenne KIIJ] HakioHHOW TmiockocTu. M3yuenue

3daKOHa COXPAaHCHUA MEXaHHUYECKOM SHECPIrun

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JIeMeHTAa

TexHuueckue yCTpOfICTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC

MCXaHH3MEI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie
Tena

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHue U KalWUISPHBIE SIBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTtpenHss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [InmaBieHne W OTBEpIEBaHUE  KPHUCTAUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboThI:
OnbIThI o 00OHapyXEeHHIO JNEUCTBUSA cull
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM
COJIM UJTU caxapa.
6.17

OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, KUJIKOCTEH U TBEPIABIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHU s HIIH OXJIAKICHHUS.




[IpoBepka rUNOTE3BI JTUHEWHON 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUUECKOU TpyOKe OT
TEMIIepaTyphl.

Habmtoienue n3MeHeHus: BHYTPEHHEN 3HEPrUU Tena B
pe3yibTare Terionepeaayl U padoThl BHEIIHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMELIMBAHUH XOJIOJHOM U rOpsiueid BOJBI.
OnpeneneHue KOJIUMYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM IpU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
HUAJTUHAPOM.

Ornpenenenne yaelbHOU TEIMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3TyXa.

Onpez[eneHI/Ie yz[eanoﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

6.18

6.19

®dwusndeckue SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpu3zanus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 aneKkTpudeckoro mois. IlpuHunmn — cymepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[TocnenoBarenbHOE W NApaUIEIBbHOE COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGoTa ¥ MOIIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 OJeKTpuYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOoe mosie 3€eMIIM U €ro
' 3HAYEHME JUISl )KU3HU Ha 3eMile
716 OmnbiT Opcrena. MarHuTtHOe TOJIE AIEKTPUYECKOTO
' ToKa. [I[ppuMeHeHune 31eKTpPOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcronp30Banne
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
718 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTPOreHeparTop. CriocoOsr MOJTyYCHUS
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbIThI O HAOJTIOICHUTO JICKTPHU3AIIUN TEJT MHIYKIICH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIIIE 3aBHCHMOCTD
ANEKTPUUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONIAAN MTOTIEPEYHOr0 CEUeHUS U MaTepuana.
[IpoBepka mpaBUiia CJIOXKEHUSI HANPSHKCHUH TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapalljIeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  pabOThI
NMEKTPUYECKOTO TOKAa, HIYIIETO Yepe3 Pe3UCTop.
OmpeneneHne  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOMN Ha pe3ucrope. UccaenoBanune
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSTHHBIX MAarHUTOB. VI3yueHWe MarHUTHOTO OIS
MOCTOSTHHBIX MAarHUTOB TIpU WX OOBCIUHEHUH U
pazaenenuu. MccrnenoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




BSaHMOHeﬁCTBHH KaTylK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. M3ydeHue
JIEMCTBUSI MAarHUTHOIO TOJII Ha IMPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EeHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKa

7.21

7.22

dusnueckre SBJICHUS B TPHUPOAL: DICKTPUUECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MOJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OISpHOe

CHAHHC

TexHuyecKkue yCTpOICTBA: SJEKTPOCKON, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CUETUHUK INEKTPUUECKON SHEPTHUH,
AJIEKTPOOCBETUTENILHBIE TIPHOOPHI, HarpeBaTeIbHBIC
AIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kon anemenrta IIpoBepsiemble 371EMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanuyeckoe JABWKEHHE. MarepuaibHasi ToYKa.
' Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTDE MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
HepaBunomepHoe npsimonuHeiiHoe qpukeHue. CpeaHss
8.4 U MIHOBEHHAas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKEHUH




Yckopenue.  PaBHOYCKOpEeHHOE  MPSMOJIMHENHOE

8.5
JIBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHUE 110 OKpY:KHOCTH. llepuon u
8.7 yacToTa oOpamieHus. JInHelHas u yriioBas CKOpOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTtoHa
8.11 [IpuHUMI cynepno3uuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
213 Cuna TpeHus: cuja TPEHUs CKOJIBKEHHUs, CUIa TPEHUS
' TOKOs, APYTHE BUABI TPEHUS
214 Cuna TSDKECTHU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
" IBuwxenne mnnaHer Bokpyr Connma.  [lepBas
' KocMHUYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku
%16 PaBHOBecue MartepuanmbHOM TOYKH. AOCOTIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKpEIIEHHOM OCBIO
' BpauieHusi. MomeHT cuibl. LleHTp Tsbkectu
8.18 HNmnynsc tena. U3smMenenue nmmyinbsca. UMnynse cusl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
822 PaGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
' SHEPTUU U PaboThI
823 [loTenuuaneHass »HEprus Tena, MOJHATOIO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast >HEPTUs CHKATON MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOU
8.25
SHEPTrUU
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Tela MpU paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBM)KCHHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBYKCHUH 0€3 HadaIbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IIPOMCIKYTKHU BPEMCHH OJJMHAKOBLI.

UccnenoBanue 3aBHCUMOCTH CHUIBI TpeHUs
CKOJIB)KCHUA OT CHJIbI HOPMAJIBHOI'0  JAaBJICHHA.
Omnpenenenue kod(pPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHne
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKECHHUU
TeJla TI0 TOPU30HTANILHOW MToBepXHOCTH. Onpeienenne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
HUCITOJIB30BAHUEM HCIOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMOKCHHUEC IIJIAHCT Conaeynoi CHUCTEMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

MEXAHUNYEC

Texuudeckue YCTPOﬁCTBaI CIIMLAOMECTP, HATYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe JBUKECHHUE. OcHoBHbIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa

9.2

MareMatnueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
IIpeBpamenne  3Hepruu  Npu  KosuebaTeabHOM

IBIKCHUU

9.3

3aryxatomue konebanus. BeIHyXIeHHbIE KoIeOaHusl.

Pe3onanc




94

Mexannueckne BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOojH. IIpomosibHble M monepedHsle BOIHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnuyeckue BOIHBI B TBEPAOM TeNE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenne 4YacToTbl M Tepuojga KojieObaHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHWi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOTO0 K HHUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojeOaHUl  rpysa,
MOJIBEIIEHHOT0 K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
npyXuHbel. V3MepeHune  yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
LIYHAMH, X0

TexHuuyeckue yCTpOICTBa: 3XO0JIOT, HCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHBIG BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10 10.3 OnexTpoMarsuTHas npupoga csera. CKOpOCTh CBeTa.
' BonHoBEIE cBONICTBa CBETA
[IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIIBHOTO TeledoHa
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Ouznyeckue SABICHHUS B NPUPOJE: OHOJIOrHUECKOe

10.5 JeicTBUE  BUAMMOTO,  YIbTpauoIETOBOTO U
PEHTIE€HOBCKOTO U3ITy4eHUH

106 TexHuueckue yCTpONCTBa: UCIIOJIb30BaHUE

' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA

11.2 [IpsimosnHENHOE PacIpOCTPAaHEHHUE CBETA

13 Otpaxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpaXKeHUsI CBETA

114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jiydeil B IMH3€

116 Ontuueckast cuctema (QoroanmnapaTa, MUKpOCKONa U
' TeJecKoIa

117 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
' JAJIbHO30PKOCTh

118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCUMOCTH  yIVIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa [aJICHHUs.

N3yuenne xapakTepuUCTHUK H300pakKeHUsI MpeaMeTa B
IIJIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH  yriia MPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla MaJeHUs Ha TPaHUIIE «BO3LYX
— CTEKJION.

[Tonmyyenue n300paxkeHUH ¢ MOMOIIBIO coOMparoIeit
JIMH3BI.

Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTHYECKOM
CHJIBI COOMPAIOIIIECH JTUH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.
OneITBI IO BOCHPHATHIO LBETa IPEIMETOB IPU HX

HaOJIIOCHNH Yepe3 LIBETOBBIE (PUIIBTPHI
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®dusunyeckue sABIeHUs B mpupoe: 3arMenus CoaHua u

11.10 JIyHbl, IBETA TN, ONTHYECKHUE SBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11 Texunyeckue YCTPOMCTBA: OYKU, MIePUCKOTI,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE SIBJIEHW S
121 Omneitel Pesepdopna u miianeTapHas MOJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsouieHue csera aroMmom. KBaHTBHL.
' JInnenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue aromHoro sapa. HykinoHHas Mozeinb
' aTOMHOTO sapa. M3oTonsl
15 PanuoaktuBHbie nipeBparmienus. [lepuosa momaypacnana
' aTOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsII0BOTO U
' MAacCOBOT'O YHCE
DHeprusi CBs3U aToMHbBIX siiep. CBsi3b MacChl H
12.7
SHEPIUU
18 Peaknuu cuHTe3a u genenus spep. McTrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnasa osHepretuka. JlelcTBHE paguOaKTHUBHBIX
' M3JIY9CHHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmroieHne CHOMIHBIX M JIMHEHYATHIX CIEKTPOB
1210 W3ITY9CHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTHUILIBI
10 TOPMO3HOMY TyTH (110 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIHN
paarOaKTUBHBIN ¢om, KOCMUUYECKHE JIy4H,
12.11 PaaUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,

JICUCTBUE PATUOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M

YCJIO0BCKa
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TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

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

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MUPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3nYecKUX 3HAHUN U UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TEXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pelIeHUs y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMHU MCTOJAOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA ¥ 3aIMCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOIBI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPCHUIN (HU3UUCCKUX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCICPUMEHTAIbHYIO YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYECHUE BEIUYMHBI W AHAJIM3UPOBATH IOJIyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yJIbTaTOB
HU3MEPEHHUI;

MPOBEICHUE HECIOXKHBIX AKCICPUMEHTAIBHBIX — HCCIICIOBAHMIA;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYI) YCTaHOBKY U
MPOBOJUTH  HCCIICAOBAHHUE IO  HHCTPYKIMH, MPEICTABISAThH
MOJTyYCHHBIC 3aBHCUMOCTH (U3NYECKUX BEIMYMH B BUJC TAOIUI[ U
rpadMKOB, YUYUTBHIBATh IOTPEIIHOCTH, [JIaTh BBIBOJBI 10

pe3yjibTaTaM HCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3Y4YEHHbIE CBOIICTBa
¢u3nvecKkux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIUCBIBATh KPAaTKOE YCJIOBME 3ajayd,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIISATh PA3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJIYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNutepuer; BnageHue O0a30BBIMH HaBBIKAMU TMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
5
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIIMH
CKOPOCTH, MPOEKIMH TepeMENIeHUsl, KOOPAUHATHl MPH PaBHOYCKOPEHHOM
NPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. (DopMyna JJIST BBIYUCIICHUS YCKOPCHU:

1.6
2
a. = L
R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3M moBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mu
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myly +m, U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Frcosa
MexaHnuecKasi MOIIHOCTb:
1.17
n=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
s KUHETUYECKON YHEPIUH:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cumel: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[MoasmxHbIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOcepHOe TaBleHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMKEHUsI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
61o0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl Tella; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBbHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAIpaBIISIONICH;
nepro/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMreparypoit. bpoynosckoe aBmxenue, iupdy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxzaenue ten. KoiuuecTBO TemIOTHL. Y jelbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIH

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

34

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IOJS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, IaMIouYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHUS OT JAJIUHEBI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJId SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI 3JICKTPUYCCKOIO TOKa IIpU

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUETUMK  DJCKTPUYECKOH DSHEPruu, JJICKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

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

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
Ilpakmuueckue pabomol
N3mepenune onTuueckoil Cuiibl coOuparoiiei JTMH3bL, (OKYCHOTO PacCTOSHUS
coOuparomield JUH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTra U
M300pakeHMsl, KOTJa MpeaMeT pachoio’keH B JBOMHOM (okyce), mokazaremns

3.26 MIPEeIOMIIEHHUS CTEeKJIa.
HccnenoBanne CBOMCTBA M300paKEHUsS, TMOJYYCHHOTO C  TOMOIIBIO
coOuparomel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CJIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTja MPEIOMJICHHsI CBETOBOTO Jy4a OT yria MajJeHus Ha
TPAaHMIIE «BO3IYX — CTEKIIO»

327 Qu3zuyeckue senenuss 6 npupooe: 3atmenust ConHua u JlyHbl, 1BeTa Te,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmeéa: OYKH, TEpHUCKOM, ¢(OoToanmapar, ONTHYCCKHE

CBETOBOJIbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peakiuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCEI
Quzuueckue s6neHUss 8 Npupode. ECTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHasA QHCPICTHKA




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA:

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiimonepHoe odmectBo «M3aarensctBo «IIpocBemienne»

» ®uzuka: 8- kmacc: 6a30BbIN ypoBEHb: yueOHUK, § kinacce/ [lepoimkun 1. M.,
NBanoB A. U., AkimonepHoe o6miectBo «M3naatensctBo «IIpocBerienrer»

» ®usuka: 9-i1 kacc: 0a30BbI ypoBeHb: YyueOHUK, 9 knacc/ Ileppimkun Y. M.,
['ytauk E. M., FIBanoB A. 1., [lerpoBa M. A., AKiinoHEpHOE OOIIECTBO
«M3parensctBO «IIpocBenieHne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

» Gusuka: 7-i knacc: Metonuueckoe nocodue k yueoOnuky A.B. Ilepoikuna/
®unonosud H. B., kopriopauus "Poccuiickuil yueonuk" «M3aatenbcTBo
«dpodarn»

» Gusuka: 8-i1 knace: Metonuueckoe nocodue k yueOnuky A.B. Ilepoimkuna/
®unonosud H. B., kopniopanus "Poccutickuii yueonuk" «M3aatenbcTBo
«dpodan»

» Gusuka: 9-i1 knace: Metonuueckoe nocodue k yueOHuky A.B. Ilepoimkuna/
®unonosud H. B., kopriopanus "Poccutickuii yueonuk" «M3aatenbeTBo
«podan»

» ®usuka: 7 knacc. Juaakrudeckue Mmatepuaisl: Jluaus YMK A.B. Ilepsimkuna.
®dwusuka (7-9)/ Mapon A.E., Mapon E.A., kopniopamust "Poccutickuii yaeOHUK"
«M3narenbctBO «/Ipodany

» ®usuka: 8 knacc. Juaakrudeckue Mmatepuansl: Jluaus YMK A.B. Ilepsimkuna.
®duzuka (7-9)/ Mapon A.E., Mapon E.A., kopniopauus "Poccuiickuii yueOHuK"
«M3narenbctBO «/Ipodan

» ®usuka: 9 knacc. Junakruueckue matepuansl: Jlnuaus YMK A.B. Ilepsimkuna.
®duzuka (7-9)/ Mapoun A.E., Mapon E.A., kopniopauus "Poccuiickuii yueOHuK"

«3narenscTBO «Ipodar»



» Ouspka: 7-1 kiacc: Pa3HOYpOBHEBBIE CAMOCTOSATENIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3marensctBO «Miekcany
» Ousuka: 8-i1 knacc: Pa3HOYypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIbHBIE
pabotel/Kupuk JI. A., «M3marensctBO «Miekcany
» Ouzuka: 9-i1 knacc: Pa3HOYypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIbHbBIE

pabotel/Kupuk JI. A., «M3patenscTBo «nexcan»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET:

1. https://lesson.edu.ru/catalog
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