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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (HOpMUpPOBAHKE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MpejiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke paszpaboTaHa ¢ 1EIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI IO Y4€OHOMY MTPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIQJ B €CTECTBCHHOHAyYHYI0 KapTUHY MHUDA,
IpPEeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4HOrO0 METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJB30BaThb  HAy4HBIC
JI0Ka3aTeNbCTBA JUIS TOTY4E€HHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKM HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTeNbHBIX OpraHuzamnusx Poccuiickoit ®Denepanuu, peaqu3yOIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalomUXCs K Hay4dHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUJIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gaca B HeJeli0).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BeluyuH. DPuUzNyUecKue
npuoopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOJY.
EctecTBeHHOHayuYHBId METOJl TO3HAHMSA: HaONIOJIEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHl U MPoLEeIypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MaJIbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKNX) Tesl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHH. Pacuér myTtu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelcTBytomas cuii. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. U3mepenune cKOpOoCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HabGnroneHne U3MEHEHUsI CKOPOCTH TPU B3aUMOICHCTBUU TeEJ.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue cuJj, HampaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpegeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
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. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.

A A T o

N



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

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIJIONEepEeaauH:
TEIUIONPOBOAHOCTb, KOHBEKIIS, U3IyYCHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHHUSI.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

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

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJieHue Ipyu COBEPIIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
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 JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW U
ropsiuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUIMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. BiaumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnousd. [lpunHimn
CYIEPIO3ULIMU AEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I'a30BbIi1 pa3ps.
. I3Mepenne CHIlbl TOKa aMIIEpPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne u peryinpoBaHie HANPSIKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3HUCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIICISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs [OCTOSHHBIX ~MAarHUTOB IPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS HHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0H HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbca. UMmynbe ciibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHast SJHeprusl CKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ ow

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTHH ITPU CBOOOTHOM MaJICHUH.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3BykK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnpocTpanenne npoAoiabHbIX U MOTEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTHUYeCKOTO
MasTHHUKA.

2. Ompenenenuie 4acTOThl M IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIe M 3JIEKTPOMATHUTHBIE BOJIHbI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXXEHUsI CBETOBOIO Jiydya OT yIJia
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS W ONTHYCCKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmneiTel Pe3epdopna v miuanerapHas Mojenb atoma. Mojens atoma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO U MAacCOBOrO YHUCEIL.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHu3MBbl.

Jemoncmpauuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI 10 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3ydyeHUN AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOABI U TEXHUKH, OBJIAJECHUE YMEHHUSIMH OOBSICHATH (PU3MUEcKHe
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccu€r TOro, 4To OOyYarolUecs BBIIOJHAIOT 3a7aHus, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES U ITOJIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI 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 nzyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

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

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

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTb HaBbIKa pedIeKCcHuu, MpPHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o € MpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKU UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHAM CONHMAJIbHOM M NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICAOBAaHUM U
POEKTOB (DM3MYECKON HAMPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEeATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
o01mero oopa3oBanus y o0ydarorierocs: OyayT copMUpoOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE I03HABATEIbHbIC YHUBEPCATbHBIC YUCOHbIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pacCMaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII HHCTPYMEHT MIO3HAHMUS,
IPOBOUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOIrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEOBAHUS WJIM IKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bU3UYISCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIIIIO
Pa3IMYHBIX BUJIOB U GOPM MpEACTaBICHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO€ OO0CYXIeHHus y4yeOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3aJ]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPEUICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3ysbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYHOUIUX
JUIS pelieHns (U3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, MPUHSATHE pEIIEHUs B TpyNIe, NPUHATHE pEeIIeHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3a7a4ul WIIN
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  Ppe3yslbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JECATEIBHOCTH (B TOM YHCII€ B XOJ BBIITOJHEHHUS
(Gu3MYEeCKOro HMCCIEAOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4ejaoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYIroro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOJAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBaeHus (auddysus, TEMIOBOE JBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMU, XUIAKOCTAMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIaBaHWE TeJl, MpeBpalieHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM UHcIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIABaHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHY) (U3HUUECKUX SBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTO Teia, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YEMBIX  BEJIMYWH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHUS M IPOILIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IIPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIyYEHHBI pe3ynbTaT, HAaXOOUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmyHpoBaTh MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATyphl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErOoCs Telda OT BPEMEHU JABWKEHHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTaBaHMSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBIMIOJHATh M3MEPEHHs, CJenysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CHia TPEHHUS CKOJBXCHUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
NOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PaA3IMYHBIX HCTOYHUKOB BBIACIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHAalbI,
pecypcbl ceti VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yjbTaTax MPOEKTOB
WK Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadaMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBHYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIIEHHBI Tap, BIAXHOCTb
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUYECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacIIMpEHUE W CKaTue, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3aPSAI0B, ACUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMNX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NYECKUX SIBJICHUU B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUYECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUMHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIABJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHUs, yHAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTPOEHHS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma JiJIsl yyacTKa UENu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUsl DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopo Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTIOJIB3Yyd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX [IJI1  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHUE HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

OPOBOJUTH OMbBITHI 1O HAONIOAECHUIO (PUBMYECKUX SIBICHUNA WM
(buznyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
NEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHJbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTH
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJd HOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE TIOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COCAUHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKHMX SIBJICHUH M HEOOXOJMMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
Lemnen ¢ MociaeA0BaTeIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHWW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
NuTepHeTe, Ha OCHOBE HUMEIONIUXCS 3HAHUM U MNYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJHEHUH yUE€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3UYECKOrOo  COACp)KAHUS, CIPABOYHBIC MaTepHUalbl,
pecypcbl cety MIHTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIepKaHMsl, B TOM 4YHCIE MYyOJIMYHO MPEACTABIATH PE3yJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKOW NIEATEIIbHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (HU3UUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aHMOJICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO IBHXKEHUsA, Achopmanus
(ympyrasi, mjgacThueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPA3BYK, DJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W TOTJIOIIEHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacCIpOoCTpaHEHHE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBEeKa), MPH ATOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHUI;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3UUYCCKHUE SIBICHHS, HCIIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEICHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHWs, BEC Tejla, HUMITYJbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKash JSHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMKA CHJI, TPUHIMI OTHOCUTENIbHOCTH [ anmmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemary pacy€THble 3adaud (OHHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMS], TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3ys OMHCAHWE HWCCIIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
bu3nuecKkux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HerloToHa, 3axkoHa
COXPAaHEHHUsl HHEPruH, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpPOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIyUEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOJIHI,

MPOBOANUTH TPU HEOOXOJAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (U3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yIria MpeloMIIEHHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolled JIMH3bI, paJAHOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, OINTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TMPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
IpU PEUICHUH Yy4eOHO-MIPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300pAKEHU B INIOCKOM 3epKajie M cCOOMparolIel JIMH3E;
OPUBOJUTH  MpUMeEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBINA 3allpoc, HAXOAUTh



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

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy  (U3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
MHPOpMAallMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOIO COJAEp KAHUS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoimuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAKOIIEro MUpa

1.1 dusuka - Hayka o IpuUpoie 2 bubmmorexa LHOK
) YK PHpoa https://m.edsoo.ru/7f416194
1.2 dusnueckue BETUYNHEI 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E 5| 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS hitps/m.cdsoo.ru/7i416194
Hroro no paszneny 6

Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BellleCTBA

2.1 CTpoeHUe BelIeCTBA 1 bubmorexa LHOK
' p B https://m.edsoo.ru/7f416194
29 JIBr>kKeHWEe U B3aMMOJICCTBHUE YaCTHI] ) | bu6mmoreka [JOK
) BellleCcTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO eIecTBa 2
TperatHet TOMHITT BEMECTE https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6 OK
3.1 Mexanunueckoe OBUIKEHHE 3 nonmotexa 11

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

3.2 Nuepuust, Macca, INIOTHOCTh 4 1 bubnmuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. Bt cin 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 bubmuorexa [JOK
’ TEJIaMH, )KUOKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JaBIeHRe KAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe napecHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHACCKad SHEprid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue 1 CBOMCTBA BEI[ECTBA 7 bubmorexa LIOK
) P m https://m.edsoo.ru/7f4181ce
b K
1.2 TenmoBbie POIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTPUYECKUE 3apsi/ibl. 3apsiKEHHbIC Tela 7 | bu6mmoreka [JOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7 20 2 7
OCTOAHHBIM SJICKTPHHICCKHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHRIC ABJICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 S 4
JICKTPOMATHUTHAA HHTYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 Mexannueckoe IBUKEHHUE U CITOCOOBI €0 10 | bu6mmoreka [IOK
) OITUCaHU https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzanmoneiicTBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHbI COXpPaHEHUS 10 3 nommorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexanndeckne KoJ1e0aHNSI H BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue Kojieba 7 3
XQHITHCCKHC KOehar https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHU4YEeCKHE BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE IMOJe U 6 ’ bubnmoreka [JOK
’ DJIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f4 1ada6
bubmuorexa [JOK
4. P 2
3 a3no)keHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanTOBLIE IBJICHUSA
5.1 Hcnyckanue v MOronieHue cBeTa aToMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpocHHE aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAcpHEIe peaKiuiy ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IAK0IM I MOYJIb
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
undgponbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa O PUPOJIE.
SIBnenns npuponsl. Gusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

Puznyeckue BEINYMHbBI U UX
U3MepeHne

Vpok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TTOMOILHN
KUAKOCTHOTO TEPMOMETpA U JaT4YnKa
TeMIEepaTyphl”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKU U3Yy4aroT IIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3HaHus. Onucanue GU3nYecKux
SIBJIEHUH C IIOMOIILIO MOAEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAbHOCTD MOJIETA MIApHKa,
MYLEHHOTO0 TOPU30HTAJIbHO, TEM
Oosble, yeM OoJble BHICOTA ITycKa"




Crpoenue BemectBa. OMBITHI,

7 JOKa3bIBAIOIHUE JUCKPETHOE bubmorexa LOK
p https://m.edsoo.ru/ff09fe0Oa
CTPOCHHUE BEIIECTBA
8 JIBMKeHHE 4acTHIl BEIIESCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OnbITHI 1O
9 HAOJII0JIEHUIO TEIIOBOIO PacIIPEHMS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocBs3b MeX1y CBOMCTBaMHU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuorexa [JOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorera [TOK
p p P https://m.edsoo.ru/ff0a05c6
IBHKEHUE
bu6mmoreka [JOK
13 Ckopocts. EquHAIEI CKOpOCTH
P e 1 P https://m.edsoo.ru/ff0a079c¢
14 PacueT myTH U BpeMeHU OBUKEHUS bubmorexa HOK
yr P https://m.edsoo.ru/ff0a0ae4
HMuepnus. 3aKkoH HHEPLUU.
15 BsaIfMo elicTBHe TeJ'IpKaK OpuYrHa bubmorexa LIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIKCHHUSI TEIl
16 IImorHOCTE BeliecTBa. Pacuer Maccel bubmuorexa [JOK
1 00BEMa Tea IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabota «OnpeneneHue




IJIOTHOCTH TBEPAOTO TEIIA»

Pemmenue 3aga4q mo reme "IlmoTHOCTE

bu6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoiecTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3ydeHue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHOHN CHITB»
21 SBaenne Tarorenus. Cuia TSKECTH
CBs13b MEX1y CHIION TSAXKECTH U
22 Maccoii tena. Bec Tena. Pemenue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuna Tsokecta"
3 Cuna TspKecTH Ha IpYTuX IUIaHeTax. bubnuoreka [IOK
Pu3nuecKue XapakKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepenue cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0al778
CIo’keHue ABYX CHJI, HalpaBICHHBIX
26 O OJTHOM Hf)ﬂif/l)i)l‘/i. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAA CHIT"
73 TpeHue CKONbXEHNS U TPEHUE MTOKOS. bubnnorexka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabora «3yueHue bubnmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CWJIBI JABJICHUS U
XapakTepa COIPHUKACAIOINXCA
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICMCTBYIOIICH CUIIBI
Penrenue 3amau mo remam: «Bec

31 Tenay, «I'paduyeckoe n3odOpaxeHue bubnuorexa [JOK
cuy, «Cunsly, «PaBHOAEHCTBYIOLIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHTposibHas paboTa 1mo Temam:
«Mexanuueckoe JIBHKECHHEY, «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cubi»

13 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD

34 JIaBJICHHS Ta3a OT 00bEMA, bubmorexa LHOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenava naBiaeHUs TBEPABIMU
35 TCHI;.MI/I, JKUIKOCTSIMU U f“)a3aMI/I. bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBneHue B )XUIAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «J/laBnenue B bubnmoreka [JOK
JKHAKOCTH U raze. 3akoH ITackams» https://m.edsoo.ru/ff0a2826

38 CooOmraromnuecs cocybl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Piapapirieckiit mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBon
JKUJIKOCTHBIN HacoC
Atmocdepa 3emnn. [puannel
CYLLECTBOBAHHUS BO3 HOU
41 ?H KM 3eMin 331YI;JCJDI/IMOCTI> bubmorexa LIOK
000JI0% - https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bubmuorexa [JOK
42 Bec sosnyxa. Atmocepuoe nasienue https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atMochepHOTO JaBICHHS. bubnnoreka [JOK
Omnert Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOTIE)HIZI OBHEM bubnworexa LIOK
B
AABT AP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoun. AtmocgepHoe bubnnorexka [JOK
45
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3agau o reme
"ATtMocdepHoe naBneHue"
elcTBHE KUJKOCTHU U ra3a Ha
4 A A e Bu6miorexa [OK
TOTPY’KCHHOC B HIX TEJIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [JOK

JIEUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE
B )KUJIKOCTEY

https://m.edsoo.ru/ff0a33fc




JlaboparopHast paboTa 1o Teme

49 «/ccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
TeNa B BOJIE OT 00bhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJa»
bubmuorexa [JOK
>0 [nasase Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
50 cyn0B. Bo3nyxomniaBanuey, bubnuorexa [JOK
«/laBneHue TBEpABIX TN, KUIKOCTECH https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [JOK
33 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MormHoCTE. EAHHHIE MOTHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOU ITpU
noAbEME I10 JIECTHUIIE"
6 IIpocTeie MexaHu3Mbl. Peryar.
> PaBHOBecue cui Ha peryare
KoHnTtponbhas pabota o teme
57 «/laByieHME TBEPBIX TN, JKUIKOCTEH
1 Ta3oBy» / Beepoccuiickas
poBepoyHas pabota
58 PesepBHblit ypok. PaboTta ¢ Tekctamu bubmmoreia LIOK

https://m.edsoo.ru/ff0adffe




1o TeMe «JlaBiieHre TBEPIBIX TEII,
KUAKOCTEH U Ta3oBy / Beepoccuiickas
poBepoyHas pabora

59

Prruaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas pabota
«MccnemoBanue yCiIoOBUi PaBHOBECHSI
pbIyara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3aau o Teme «Y CIOBUA
pPaBHOBECHSI pblyara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent nosne3Horo nercTBus
MexaHu3ma. JJaboparopnas pabora
«3mepenue KII/[ HakioHHOM
TJTOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SJHEeprusl.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

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

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEeHTAJIbHOE OIpEIeIeHNE
W3MEHEHHUS] KUHETUYECKON 1
NOTEHLNUAIbHON PHEPTUH ITPH
CKAaTBbIBAHUHM TeJIa IO HAKJIOHHOU
MJI0CKOCTH"

66

KonTtponbHas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPIUS»




67 PesepBHblit ypok. Paborta ¢ Tekctamu 1 bubnuorexa [IOK
o teme "MexaHudeckoe ABUxKeHue" https://m.edsoo.ru/ff0adee6
PesepBHeIil ypok. Pabora ¢ TekcTamu
68 o Teme "Pabora. MoIHOCTb. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHble Tena 1 bubnmorexa LOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUTSIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe pacmupeHue u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzel reruionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubmuoreka [JOK

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

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOro OanaHca. bubnnoreka [JOK

13 p Al
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "UccnenoBanue siBJICHUS bubmuoreka [JOK
TEII000MEHA TP CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"

Pacuer koanudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tena
Y BBIJEISIEMOT0 UM MPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnuotexa [JOK
CcropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIEeBaHNE

18 KPHUCTAIINYECKUX 1;eﬂ YnenpHas bubmmorera [TOK

p ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
yIEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubmuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumieane. Y nenpHas termiora bu6mmorexa [IOK




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS
0T aTMoc(epHOTO aBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEJIBbHOM BIIAXKHOCTH BO3TyXa"

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

23

Pemenue 3amau Ha onpeencHue
BIIQXKHOCTH BO3/1yXa

24

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurares.
TermioBele ABUTATENN U 3aIUTA

OKpY>Karolle cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUSA U IPCBPALLICHUSA
OHCPIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUN
BemecTsa"

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

28

KonTponbHas padota no teme
"TemoBele ABieHud. Msmenenne
arperaTHbIX COCTOSIHMI BeriecTa"

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

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"




B3aumMozeicTBue 3apsyKEHHBIX TEll.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
1 HanpsikeHHOCTD 3J1€KTPUUYECKOT0 bubmumorexa [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocurenu snekrpuyeckux 3apsios.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma
34 [IpoBOHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs JIEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUS €r0
36 cyuiecTBoBaHus. McTouHukmn bubnmnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmoreka [JOK
JKUKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabota
bu6mmoreka [JOK
41 "N3mepeHue u peryiupoBaHie CUIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSIKEHUE.

42 Bonbsr™merp. JIaboparopras pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubmmoreka [JOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JJIUHBI, IUIOWIAaN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aa44a
Lenu
Jlaboparopnas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHMS IPOBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka

43 [IpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU | bubnnorexka [JOK
IIOCIEIOBATEILHOM COCIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”

JlaGopatopnas pabora "IIpoBepka
49 IpaBWJIa I CUJIBI TOKA MIPU 1 bubmuorexa [IOK

napajuieIbHOM COeTMHEHUHU
pe3uctopon"

https://m.edsoo.ru/ffO0aadle




Pemenue 3aga4 Ha npuMEHEHUE

50 3akoHa Oma g pa3aInyHoro bubnmnorera LIOK
p https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHHS IPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II:/IOH_II}I)OCTI/I SHGKTpI/I‘ICCKOFO buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUYECKOU SHEPTUHU B OBIT bubmmorexa LHOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTostHHEIE MATHUTEI, UX
B3aUMOJECHCTBUE
55 Ypok-uccnenosanue "M3zyuenue bubnnoreka [JOK
MOJ€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmmnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmaorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBuA. [10CTOSTHHBIHI
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHEeKTPUUECKUE 3aPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepouHas paboTa

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tox" / Beepocceuiickas
npoBepouHas paboTa

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

60

OmnsIT OpcTena. MarauTHoe nose
JIEKTPUUYECKOro Toka MarHuTrHoe
10J1€ KaTyIIKU C TOKOM

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

61

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUsI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNeKTpOBUTATENb TOCTOSHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlabopartopnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paloThI neKkTpoaBurarens"”

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

63

OnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenua

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTpUUYECKHe U




MATrHUTHBIE SIBJICHUS"

KonrponsHas pabora o reme

" bubnunoreka [HOK
66 DNEeKTpUYECKUE U MarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubmumoreka [IOK
o Teme "TeroBsie gBiIeHUS" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o Teme "MarHuTHbIC sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
[
Jl:;_n Tema ypoka Beero Kontpoasnbie | IIpakTHyeckue fI[:;'—?EHI/IH LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI

| MexaHnnyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuorexa [IOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE

4 nekenue. CpeHsst © MTHOBEHHAS 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka [HOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOpEHHS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM ABHKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpPHOE IBUKEHUE 11O 1 bubmuoteka [IOK
oKkpyxHOCTH. [lepnos u yacrora https://m.edsoo.ru/ff0ael76




oOparnienus. JIuneiinas u yriosas

CKOPOCTH
10 [leHTpOCTpEMUTEIIBLHOE YCKOPEHHE
1 IIepBeb1it 3ak0oH HproTona. Bektop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
Bbu6moteka LIOK
15 Cuira ynpyrocti. 3akon I'yka https://m.edSO(]fru/faneca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
YKECTKOCTH NPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Ciuna Tpers https://m.edsoclfru/fanf738
19 Pemenue 3agau nmo reme «Cuna bu6mmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [JOK
Kod(dulleHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amgau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa [IOK
Tpems” https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naacHus

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemenue 3aga4d no teme "Cuia
24 TSHKECTH M 3aKOH BCEMHPHOTO bubmorexa LOK
; P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
25 [lepBas kocMHuueckas CKOPOCTb. Bbu6moteka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaIbHOW TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
N bubnuorexa [{OK
26 PaBHOBecue TBEpOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue maTepraibHOW TOUKHU.
AOGCONIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsokecTn
)3 Pemenue 3agaa mo reme "MomeHT bu6mmoteka IIOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe
29 o TeMe "MexaHnuecKoe IBUKEHUE bubmmorexa TIOK
. " ' https://m.edsoo.ru/ff0b0408
BzanmoneiicTtBue Ten
KonTponbHas pabota mo Teme
30 "MexaHH4YeCcKO€e IBKEHHE bubmmorexa TTOK
N | ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
31 Nmnynec Tena. Umnynsc cuiiel. 3aKoH bubmuoteka [JOK




COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIIPYTO€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agaua mo reme "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
Bu6mmoteka [JOK
34 Mexanunyeckas padoTa U MOIITHOCTD https://m.edsofru/ff0b0a84
35 PabGoTa CHIIBI TSDKECTH, CHITBI bubnuoreka [IOK
YHOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas padora «OnpezneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €T0 but6mmorekxa [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnuotexa [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasiTHHUKH




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepro/ia KojaebaHuii 0T KECTKOCTH
IIPY>XKUHBL X MACCHI ITPy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKA»

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

47

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpU0JIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

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

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BOJH. [IpomosbHbIe 1
MOTIEPEUHBIE BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb2 1fe

49

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

50

3Byk. Pacnipoctpanenue u otpaxenue
3ByKa

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
UH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe

bubnunorexa LIOK




110 TeMe "3aKOHBI COXPaHEHMUS.
Mexannueckue KojieOaHnus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3J1€KTPOMAarHUTHBIX BOJIH
VYpoxk-koupepennus "Llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIILHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHue
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas NpHupo/ia CBeTa.
. bubnuoreka [{OK
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
but6mmorekxa [IOK
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETa
64 [Ipenomnenue cera. 3aKoH bubnmnorexa [JOK




IMPCIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTpaXKeHUE
cBerta. Mcroiabp30BaHue MOJIHOTO

bu6nmoreka [IOK

65
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJIaX
Jlaboparopnas padota "HccrnenoBanmne
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia maJIieHus Ha
rpanuiie "Bo3nyx-crekno""
Ypok-koHpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 JIunzel. OnTryeckas cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka IIOK
69 [TocTpoenue n300paxeHuit B TMH3aX
p p https://m.edsoo.ru/ff0b444a
Jlaboparopnast paborta "Onpenenenue
. bubnmnorexa [JOK
70 (hOKYCHOTO PACCTOSIHHS M OTITUYECKOMN 1
CHTE cobHparomeii THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnuoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurts 3penue"
Pasnoxxenue 6emoro ceera B CIIEKT. Bu6 OK
nonoTexa
74 Omnertel HetoToHa. Crioxxenue 1

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus

https://m.edsoo.ru/ff0cOf4c




CBCTa

Jlaboparopnas padota "OnbITHI 11O
pas3oKeHuIo 06eJI0ro CBeTa B CIEKTP U

75 BOCIIPUSTHIO LIBETA MPEIMETOB MPHU UX bubmmorexa [IOK
P 5 pedl P https://m.edsoo.ru/ffOcOe2a
HaOJII0ACHNH Yepe3 BETOBbIC
¢bunbTph"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBA CBETA: AUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
. bubmuoreka [{OK
79 atomoM. KBauThbl. JInneluaTeie
https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siipa. Hykinonnas bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau o teme: but6mmoreka [IOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ffOc1b4da
85 [lepuon nmonypacnana
36 Ypok-koHpepenus "PagunoakTiuBHbIC bubnuotexa [JOK

HU3JIy4CHUS B IIpUpOAC, MCIUITNHC,

https://m.edsoo.ru/ff0c2126




TexHuke"

87

SAnepHble peakuu. 3aKOHbBI
COXPaHEHHUs 3apsAJ0BOI0 U MacCCOBOTO
quce

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1d7a

&9

Pemrenue 3amau no reme "SnepHeie
peaxkuun"

90

Peakuuu cunTes3a u nenenusd saep.
Uctounuku sHeprun CosiHIa U 3BE31T

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koupepenmus " nepras
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHBHIE BOJHBI.
KBanToBbie sBaeHus"

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

93

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMarHUTHBIE BOJTHBI.
KBanToBsic siBieHHS"

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumoneiicteue ten"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572




[ToBTrOopenue, o6o0menue. Pemenue

bu6nmmoreka [IOK
96 pacyeTHBIX U KaYeCTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTrOopenue, o6o0menue. Pemenue
97 aCUETHBIX U Ka4eCTBEHHBIX 3aJa4 I10 1 buGnuorexa [IOK
P A hitps://m.eds00.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBoOK"
[ToBTOpEeHME, 0600IIEHNE.
98 JlabopaTtopHbie pabOTHI IO KypC 1 1 buGnuorexa [IOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnuorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABJICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEISATH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SIBICHUN

1.4

ONKCHIBaTh H3Y4YEHHbIE CBOMCTBA Tel M (U3MYECKHE SIBJICHMS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

L.5

XapaKTCpPU30BaTh CBOMCTBaA TCI, (I)I/ISI/I‘ICCKI/IC SABJICHHUA U MPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTreéMaTU4d4CCKOC

BBIPAKECHHE

1.6

O00BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIIATL MNPUYUHHO-CICACTBCHHBIC CBSA3U, CTPOUTH
o0bsicHeHME W3 | — 2 JOTMYeCKMX ImaroB c¢ omopol Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMECPHOCTH

1.7

pemarth pacuéTHble 3a7aud B 1 — 2 NEWCTBUA, UCMOJb3Ys 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KPaTKO€ YCIOBUE, IIOJACTABIIATH
¢u3nueckre BeTUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPAaBOYHBIE JIaHHbIE, HEOOXOMMBbIE JUIs PELICHMs 3a]a4, OLEHUBATh

PEAUTUCTUYHOCTH TOTYICHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIIH
bu3NYECKUX METOAOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasivyare M
MHTEPIPETUPOBATh MOJNYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYEeCKUX ~ CBOWCTB  Tei:  (opMylIupoBaTh  MpOBEpsiEMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

1.10

BBINOJIHATH NPSAMbIE U3MEPEHHs] C HCIOJIb30BAHUEM AaHAJIOIOBBIX U
U(PPOBBIX MPUOOPOB, 3aMHCHIBATH TOKA3aHUS NMPUOOPOB C YIETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C MCHOJIB30BAHUEM MPSIMBIX H3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMS, CIEAYS NPEITI0KEHHOMY IIJIaHY,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€TIaTh BHIBOJIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA (1)I/ISI/ILI€CKI/IX BCJIIMYHH, CIICays
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA PI3MCpCHPII>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJIMYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIBI JIEUCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OINHMCaHUS,
UCIIONIB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUH H

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(QOPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILIECTBIISATH OTOOP MCTOYHHKOB MH(OpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBJISETCS NPOTUBOPEYMBOM WK

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3a/laHui
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  coaepiKaHMs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHTepHeT, Blanersb
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHus HH(POpMAIIH

nu3 OI[HOfI 3HAKOBOM CHCTEMBI B APYTryro

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (GU3NIECKOro
COJIep’KaHus, B TOM 4YHcJe MyOJUMYHO JeNaTh KpaTkue COOOLIEHHS O
pesyibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, TPU 3ITOM
rpaMOTHO HCIOJIb30BaTh HM3Y4YEHHBIM MOHATUIHBIN ammapaT Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

IIPpU BBIITOJIHECHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciaTb
0053aHHOCTH B rpymnmnec B COOTBETCTBUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIIIBI, BBICTpAaWBATb
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUThIBaA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HUCII0JIb30BaTh IIOHATHUA

1.2

pa3jindaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha




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

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (U3MYECKUX SBICHHHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHbIE CBOMCTBA (MpU3HAKU) PUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel U (DU3UYECKHE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMs ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PH3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBA TCII, q)HSH‘{eCKI/Ie SABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alucCblBaTb €ro MaTr€éMaTH4CCKOC

BBIPAKECHHE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BbsCHEHUE n3 |
— 2 JIOTMYECKHX IIaroB C TOMOIIBIO | — 2 W3yYEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3Ys 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 3a/1a4i 3alIUChIBATh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7auyd, BbIOMpaTh 3aKOHbI U (OPMYIIbI,
HEOoOXOoMuMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh PacUy€Thl M CPABHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MUYECKOM BEJIMYWHBI C H3BECTHBIMU

JaHHBIMHA

1.8

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU HITOMOIIU
(1)I/I3I/I'-IGCKI/IX METOOO0B, UCITOJIB3YS OMMMCAHUEC UCCIICAOBaHMs, BBIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH MOPpAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

MNpOBOAWUTL OIBITEL II0 HaGHIO,Z[CHI/IIO (bl/ISI/I‘IGCKI/IX SIBJICHUN WU
(GU3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  MpOBEpseMbIC

OpPEANONOKEeHUs, coOuparh  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BBIBOBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJb30BAHUEM aHAJOTOBBIX
npuOOpPOB U AATUYUKOB (HPU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

NPOBOAMTH  HCCIEAOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UUECKOU
BEJIMYMHBI OT JPYrol C MCHOJb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpEHUs, CIeAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHjE TabmUIl U rpaduxos,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM MCCICAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys. NpPEeNIOKEHHOW MHCTPYKLMH, W BBIYMCIATH 3HA4YCHUE

BCJIMYHHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

71a00paTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUMCTB C ONOPOM HAa UX OIMUCAHUSA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBIE

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o CX€MaM U CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMBbI
QJICKTPHUICCKUX LEeleil C IoclIeqoBaTelIbHBIM U MNnapauiCJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUICCKUX nenei

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO MCIIONBb30BaHUS (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PUZNIECKOTO CONEPKAHHSI B CETH
HHTepHeT, Ha OCHOBE HMMEIOIIUXCS 3HAHMW M IIyTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpast

SBIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJIOCTOBEPHOM

1.18

UCIIONIb30BAaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




HOMYJSIPHYIO JIUTEPaTypy (U3NYECKOTO COACp)KaHUs, CIpPaBOYHBIC
MaTepuaisl, pecypchl ceth MHTepHer; BnageTth npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHUs MHPOPMALUU U3 OJHOM

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM HMCCIIECIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

1.20

9 KJIACC

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M MCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBIIOJIHEHUEM ILIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBbHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATUSA

1.2

pas3inyaTth SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

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

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3UYECKUX SBJIEHUN B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3NYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOHCTBA Ten U (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TIPABHIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U CAMHUIIBI PU3HYCCKUX BETUYNH, HAXOIUTh (hOPMYIIBI,

CBS3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0O BEIUYHMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IG ABJICHUS W IIPOLECCHI,
HCIOJIb3YSA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChlBaThb €0 MaTreéMaTU4dYC€CKOC

BBIpaXECHHE

1.6

O0BSICHATH (PU3HYECKHE ITPOLECChl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH O0bICHEHHE U3 2
— 3 JIOTMYEeCKHX IIaroB C MOMOIIbIO 2 — 3 U3Yy4EHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacu€THble 3aJauyu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), UCIOJNB3ys 3aKOHBI U (OPMYIBI, CBS3BIBAOLIHE
¢usnueckue BEIUYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a]adu
3alKChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJIyYEHHOT'0 3HAa4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PEUIMTh MIpU IOMOIIU
(bU3MYECKUX METOOB, MCIOJb3Ysl OIMCAHUE HCCIIE0BAHUS, BBIICIATH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHNWBATh INPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAaHUA, JEJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYHOBaHUS, OMHCHIBATH XOJ OMbBITA U €rO

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TPU HEOOXOIUMOCTH CEPUI0 TMpPSAMBIX H3MEpPEHH,
ompesieNisis CpelHee 3HaueHHWEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

1.11

MPOBOAMTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIUYHUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IIAaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DHUKCHpPOBATh pPE3yJIbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIMYMH B BHUJIC T216.HI/II_[I/I




rpauKoB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEJOBAHUS

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEeIIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

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

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHBIC INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelNei:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIONb3YS
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, N3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB NPU PEHIEHUH Y4YeOHO-IPAKTHUECKUX
3ajjayu, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS N300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHUSI 3[IOPOBBS U

cOOII0ZICHHSI HOPM 3KOJIOITMUECKOT0 TIOBE/IEHUS B OKpYKaloIIen cperie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
WNHTepHer, caMOCTOSTENbHO (OPMYIHPYST TOUCKOBBIA  3aIpoc,
HAaXOOUTh TYTHU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMd Ha OCHOBE WMEIOIIMXCS 3HAHUM M JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuanbsl, pecypcbl cetn VHTepHer; BiaaeTb IpUEMaMU

KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHUs MHPOPMALUU U3 OJHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC C006H_[eHI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3UYECKOro
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3YyJbTaThl MPOEKTHOW WIN
UCCIICOBATEIBCKON  AEATEIBHOCTH, 1P 3TOM  TI'PAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN ITOHATUINHBIN anmapaTr u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIUIGHHWE IIpE3eHTalued ¢ y4éToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kox
pasaea

Kox
3JIEeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEI'O MHPA

1.1

Odu3nka — Hayka O TMpupoae. SBICHHUS MPUPOJBL.
dusnueckue SABJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBbBIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  pusmueckux
BenuuuH.  Pusmdeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IPOBCPKE THUIIOTE3, 00BsICHEHHE

HAOJIIAaEMOTO SIBJICHUS

1.4

Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei

1.5

[IpakTuyeckue paboTHI:

#H##Par##113mepenne paccTosTHUM.
###HPar##H13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Parf##Onpenenenue pasMepoB MaIbIX TEIL.
###PartH#lI3mMepenne  TeMmriepaTypbl TpPHU  TTOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPLI

INEPBOHAYAIJIBHBIE CBEJJEHNA O CTPOEHNUN BEIIECTBA

2.1

###Par###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbBITB,  JIOKa3bIBAIOLIME  JTUCKPETHOE

CTPOCHUC BCIICCTBA

22

###Par### ] pikene  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHUS YacTHUIl C  TEMIIepaTypoHu.

BpoyHoBckoe nBmxenue, muddy3us

2.3

B3anmopeicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U




OTTAJIKNBAHHUC

###Par#H## ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEIN.

24 B3anMocBs3bp MeXAy CBONCTBAMH BEIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuyeckue pabOTHI:
###Par#H##O1neHka 1uaMeTpa aToMa METOJIOM PSI0B (C
HCIoJIb30BaHueM (otorpaduii).

2.6 #HHHPar###ONbI T o HaO0II0AEHUIO TEIJI0BOTO

pacIIMpEeHHs Ta30B.
###Par###OnbITEl 10 OOHAPY)KEHUIO JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMEpHOE U
' HEpPaBHOMEPHOE JIBH)KEHUE
#H#Par#H#CKOopoCTb. Cpennsis CKOpOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacdyér myTtu um BpeMeHu
JIBUKEHUSI
SIBnenune uHepuuu. 3akoH uHEpuMU. B3aumoneincrsue
33 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHS Tel.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H##Partt InotHocts BemiectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUSA Tell
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 ###Par#t#IBnenne TaroteHus u cwia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHerax. Bec rena. HeBecomocTts
38 Cuna tpenusa. TpeHue CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoJIe U TEXHUKE
19 #HH#Par###CrnoxeHre Ccujl, HanpaBICHHBIX [0 OJIHOMI

npsaMoil. PaBHoecTByIOMAs CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KMOKOCTH, MOJIENU  3JIEKTPUYECKOTO
aBToMoOmIIA M Tak ganee). OmperneneHue cpenHen
CKOPOCTH CKOJBXEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  IuiocKocTH. OmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmainuu) mpyKuHbBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHPYIOIIHE
3aBUCHMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tena U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

®u3ndeckue SBICHUSI B Ipupoac: NpuMEpPbl ABUKCHUA C
Pa3 IMYHbIMHU CKOPOCTSMHU B JKHMBOH M HEXKHBOU npupoae,

JICMCTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMETP, MIOAIIHUITHUKHA

JABJIEHUE T

BEP/IBIX TEJL, )XUKOCTEN 1 TA30B

4.1

Hasnenue TtBEporo tena. CrocoObl yMEHBUIEHUS U

YBCJIUMYCHUS NABJICHUSA

4.2

JlaBrieHue raza. 3aBUCMMOCTbD JIaBJICHUS Ta3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBépZ[BIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

4.4

3aBHUCHUMOCTh  JABIICHUS JKUAKOCTH OT TIYOHHBI.
IMaapocraTnueckuii mapagokc. CooOnarommecs CoCcyabl.

FI/I,Z[paBJ'II/IquKI/IC MEXaHU3MBbI

4.5

Atmocdepa 3emmu u atmochepHoe gaBiaeHue. [IpuauHbI
CYIIECTBOBaHMSA BO3IYIIHON 000104k 3emiu. OmpIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPS

4.6

N3mepenue armocdepnoro pasinenus. [Ipubopbr st

M3MepeHust aTMOc(hEepHOro JaBIeHUS

4.7

JleiicTBHE KUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX

Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bo3ayxonnasanue

4.9

[IpakTuyeckue pabOTHI:

UccnenoBanne 3aBHCUMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOM B JKUIKOCTh YACTH TeJa.
OnpeneneHre BHITAIKUBAIOLICH CUJIbI, JEHCTBYIOIIECH Ha
TEN0,  INOrpyxkEéHHoe B KuakocTb.  IIposepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JEMOHCTPUPYIOLUIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH
CWJIbI, JIEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMA
MOTrPY>KEHHOM B JKUJKOCTh YAaCTHU TeJIa U OT IJIOTHOCTU
JKHJIKOCTH. KoucrpyupoBanue apeoMerpa WIN
KOHCTPYMPOBAaHHE  JIOJAKM M  OmpeAeleHue  eé

rpy30N04bEMHOCTH

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 IaBJICHHS Ha )KMBOW OpraHu3M, IJIaBaHUE

pBIO

4.11

TexHnueckue yCTpoiicTBa: cOOOLIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKUNA Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanunueckas pabota

5.2 Mexannueckast MOIIHOCTD

s3 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS

' IJI0CKOCTE. [IpaBuiio paBHOBECHS phIyara

54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koaddunment

5.5 MOJIE3HOT'O NEUCTBUA MEXaHU3MOB. [TpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas SHEPTUH TeJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

sg [TonHass mexaHWdveckas SHEprusi. 3aKOH M3MEHEHUsS U

COXpaHEHUS MEXaHUUYECKOM 3HEepTun




59

[IpakTuyeckue pabOTHI:

###Par###Onpenencaue pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBW)KEHMM TeJla 110 TOPU30HTAJIbHOMN
nosepxHocTu. MccnenoBaHue ycioBHM  pPaBHOBECHUS
ppuara. HM3mepenne KIIJI HaxkJIOHHOM IIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEpIrun

5.10

dusnyeckue SABJICHUS B opupoac: pbHaru B TEIIC

YCJIO0BCKa

5.11

TexHuueckue YCTPOﬁCTBaI pblvyar, HO,I[BPI)KHHIZ u
HGHOI[BI/DKHHﬁ 6JIOKI/I, HaKJIOHHAad IINIOCKOCTb, INPOCTHIC

MCXaHHM3MEI B 6I>ITy

8 KVIACC

Kox
pasaena

Kox
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOeHUs BelecTsa. Macca U pasMepbl
MoJIeKyl.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUHN

6.2

Mogenmn  TBEpAOro, KUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucrtamnnmueckue n amopdHbie

TCIIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEOpUun

6.4

CwmaunBaHUe U KanmUJIIIPHBIC ABJICHHUA

6.5

TennoBoe pacmmpeHne u cxaTue

6.6

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUA YaCTHUI]

6.7

Buytpennss sueprust. Crioco0bl U3BMEHEHHS BHYTPEHHEH

SHEPIHH: TEIUIoNepeaua u CoOBepIIeHue padboThl




Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,

6.8
W3IIy4eHUe
KomnuectBo  TemnoTel.  YiaenpHas — TENJIIOEMKOCTh
6.9
BELIECTBa
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMYECKUX BEIIECTB.
' VnenbHas TemioTa miaBiIeHUs
[TapooOpa3zoBanue u  koHaeHcanms. VcnapeHue.
612 Kunenue. VYaenbnas  Ttemnmora mnapooOpa3oBaHUs.
' 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Mpuamuner  paboTel  TeruioBbix —apuratenend  KITJ
6.15 TEIUIOBOT'O JBUrareis. TemsioBble OBUTATEIN U 3aIl{ATa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUsS U MPEBPAICHUS SHEPTUH B TETUIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#H##Par##H#OnbITl 10 OOHAapY)KEHUIO JEHCTBUSA CHUII
MOJICKYJISIPHOTO TTPUTSKEHUS.
##H##Par#H##OnbITEL IO  BBIpAIMBaHUIO  KPHUCTAJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par###OnpITEl 10 HAONIOACHUIO  TEIJIOBOTO
6.17 pacUIMpEeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEI.

###PartH##Onpenenenue NaBlIeHUs] BO3ayXa B OaioHe
LInpuIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIAKICHHSL.

##H#Par##][poBepka runoTe3bl JUHEHHON 3aBUCUMOCTU




JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKOMN
TpyOKe OT TeMIlepaTyphl.

###Par##Habmonenne WU3MEHEHUS BHYTpEHHEH
SHEPTUU TeJNa B pe3ylbTaTe TEIuIonepeaadd u pabdoTh
BHEILIHHUX CHIJL.

###PartHt#lIccienoBanre SBIEHUSA TEIUIOOOMEHA TMpHU
CMEILIMBAHUH XOJOJAHOW U rOpsYEr BOJIBI.
###Par###Onpenenenue KOJIMYeCTBa TETIOTHI,
MOJIYyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METaJUTMYCCKUM ITUITHHIPOM.

#H#Par#H#Onpenenenue  yIelbHOH  TEIIOEMKOCTHU
BCIIECTBA.

###Par###lccnenoBanue npolecca UCapeHusl.
###Par###OnpeneneHue OTHOCUTEIBHON  BIQKHOCTH
BO3/IyXa.

###Part##OnpeneneHue yaeIbHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBICHHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HaTSOKEeHHE W KamWUSIpHbIE SIBJICHUS B TPUPOJIE,
KpUCTaJUTBI B TIpupoze, u3nydenne CoHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWcTBa:  KalMJUIAPBL,  NPUMEPHI
HCIIOJIb30BaHUSl KPUCTAIUIOB, >KMJKOCTHBIH TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posa 31eKTpUUYECKUX 3apsiaoB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHUJTBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEIl OT
BEJIMYHMHBI 3aPSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 DnekTpuyeckoe nosie. Hanpssk€HHOCTD 3JIEKTPUYECKOTO




nojs. [IpuHIUI Cyneprno3uiuu JIEKTPUUYECKUX TOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH U

JUDJICKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUS
7.6

ANEKTPUYECKOTO TOKA. VICTOYHMKH TOCTOSTHHOTO TOKA

JeiicTBus ANEKTPUUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX U razax

Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HarnpsHKeHHe

ConpoTuBieHue MIPOBOJIHUKA. VY nenbHoe
7.9

COTIPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

[TocnenoBarenpHOE W MapajuIeIbHOE  COEAMHEHHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

DNeKTpUUecKue Ienu U MOTPEOUTENH DIEKTPHUUECKON
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[Tocrosnnbie MarHuThl. B3anMmoaeicTBUE MNOCTOSTHHBIX
7.14

MarHuTOB

MaruuTtHOe m0Ne. MarHuTtHoe Tone 3eMJIM M €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JleficTBHe MarHUTHOrO MOJsI HAa IPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSHHOIO TOKa. VMcmonb3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMAarHUTHOU

718 unaykiuu. [Ipasumno Jlenna
DIIEKTPOTreHEPATOP. Crioco05b1 MOJTy4YECHUS
7.19 3IEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHITII Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnbITH 110 HAOJIIOJACHHUIO JICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONPUKOCHOBEHHH.
HccnenoBanue nedCTBHS DIIEKTPUYECKOrO IIOJIS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanmne 3aBUCHMOCTH CHIIBI TOKA, HIIYILETO Yepe3
pPEe3UCTOp, OT CONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pPEe3UCTOpe.
OMBITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
720 AJEKTPUYECKOTO COMPOTUBJICHUS NPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM  COEIMHEHUU JIBYX PE3HCTOpPOB.
[IpoBepka mpaBuiIa A CUIBI TOKa MPU MapajliedIbHOM
coeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYILEro Yepe3 pe3UucTop.
OmpeneneHre  MONIHOCTH  3JEKTPHYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCMOCTH
CHJIBI TOKa, WIYIIErO 4Yepe3 JIAMIOYKY, OT HamnpsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBHS IOCTOSTHHBIX MAarHUTOB.
I/I3Y‘IGHI/I€ MAaravMTHOIO IIOJId IMOCTOAHHBIX MAarHuTOB IIPpU
Hux OG’bGI[I/IHeHI/II/I u PasaCICHUN. I/ICCJ'IG,Z[OBEIHI/IC

JEHCTBUS 3JIEKTPUYECKOTO TOKa Ha MAarHUTHYIO CTPEIIKY.




OneITel,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TOoKa B Karymke. l3ydeHue

I[GflCTBPIH MAarouMTHOIrO II0Ji1 Ha IMPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboTsI
3JICKTPOJIBUTATEIISL. N3mepenne KITI
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO ABJICHUA I-)HGKTpOMaFHPITHOﬁ HWHAYKIHH:
HCCICOOBAHUC W3MEHEHMH 3HAYeHUS | HaIlpaBJICHUA

HHAYKIUOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUS B  arMocdepe, IJIEKTPHUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, JApei] MOITFOCOoB,
POJIb MAarHUTHOTO TOJIS JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

7.22

TexHuyeckue ycTpoOWCTBA: 3IEKTPOCKOM, aMIEpMETp,
BOJIBTMETp, PEOCTAT, CUETUHUK DICKTPHUSCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPUOOPBI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumeps), AIEKTPUUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEIH

IMOCTOSAHHOI'O TOKA, reHEPATOPp MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
81 Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKECHUSA
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
2.4 ###Par###HepaBHOMepHOE NPAMOJIMHENHOE JBHKCHUE.

Cpennsis 1 MIHOBEHHass CKOpPOCTb Tela  IpH




HCPaBHOMCPHOM ABUXXCHUHN

YckopeHue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
83 JBUOKEHUE
8.6 ###Par###CBoOoHoe nanenue. OnbITol [anumes
###Par###PaBHOMEpHOE JIBUKEHHUE 10 OKPY>KHOCTH.
8.7 [lepuon m yacrora oOpameHus. JluHeiiHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEeHUe
8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 HH#Par##H#] [puHuun cyneprno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par###Cuna TpeHUs: CUJIa TPEHUSA CKOJIBXECHHUS,
813 CUJIa TPEHMUSI ITOKOS, IPYT'He BUJIbI TPEHUS
###Par###Cuna TsSDKECTH W 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
%15 JBuxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMoCTh 1 eperpysku
PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPI0E
8.16 oo
###Par#+#PaBHoBecre TBEPIOTO Tena C 3aKPEIIEHHON
817 OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. MU3menenue umiyibsca. IMIyabsce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HPar###PeakTHBHOE IBIKEHHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
PaGota cun TsOKecTH, ymnpyroctH, TpeHus. CBsi3b
8.22 SHEPruu U paboThI
[loreHnnanpHass d2Heprus Tena, MOJHATOTO  Haf
823 MOBEPXHOCThIO 3EMJITU
8.24 [ToTeHnnanbHas SHEPTUs CXKATON NPYKUHBI
825 ##H#Par###Kunetnueckas  sHeprusa.  Teopema o

KUHETUYECKON SHEPIUU




8.26

###Par###3aKoH COXpaHEHUS MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpenHeill CKOPOCTU CKOJIBXKEHHsI Opycka
WIA JBIDKEHHS IIapuKa 10 HAKIOHHOM IUTOCKOCTH.
OmnpezneneHye yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU HpHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka TUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JBIDKEHUW 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
Kak psAa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWibl HOpMaIbHOro JaBieHus. OmnpexneneHue
kodpduuuenTa TpeHus ckoibxeHud. OnpezneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTHl CUIIbI
TPEHUsT TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAILHOM ToBepXHOCTH. OmnpezeneHue pabdoThl
CHWJIBI  YOpPYrocTd  Mmpu  mnoabéMe  rpysa ¢
UCTIOIb30BAHUEM  HETIO/IBIDKHOTO M TIOABHMIKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B npupoac: MpujiIrBbl U OTJIIMBBI,
JABMKCHUC IIJIAHCT ConaeynoMn CUCTCMBbI, PCAKTHUBHOC

JABMIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHBIC XapaKTCPUCTHUKU

21 KOJIeOaHM: IEPHUO/T, YaCTOTa, aMILUTHTY/a

9 Maremarnueckuit 51 MpY’KWHHBIN MasITHUKHU.
' [IpeBparienue sHepruu Npu KoneOaTeIbHOM ABHKCHUN

93 3aryxatomuye KkoyieOaHus. BbIHYXJeHHBIE KOIeOaHMS.
' Pe3onanc

9.4 Mexanundeckue BoHbI. CBOMCTBa MEXAHUYECKUX BOJIH.

HpOIIOHLHBIC U MOHNCPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI H




CKOpPOCTh €€ pacnpoCTpaHeHUsl. MeXaHUYECKUE BOJIHBI

B TBépI[OM TECIIC, CeliCMUYECKHE BOJIHEI

9.5 3ByK. ' poMKOCTB 1 BbICOTaA 3ByKa. OTpa)keHuE 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuueckue paboThI:
Onpenenenue 4acTOThl W Iepuojna  KoseOaHui
MaTeMaTHYECKOTO MasiTHHUKA.
Onpenenenue 4acToThl W Iepuona  KoseOaHui
MPYKUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH —Tlepuojia  KoseOaHui
' MOJBEIIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tlepuoja  KoyeOaHuil
NPYKUHHOTO MasTHHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SBICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
9.9 TexHuueckne yCTpOMCTBA: HXOJIOT, MCIOJIb30BaHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

aﬂeKTpOMaFHI/ITHOC IToJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH

10.2 IIIxana >1eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja cera. CKOpOCTh CBETa.
' BonHoBEIE cBOMICTBaA cBETA
[TpakTyeckue paboTHI:
10.4 N3yuenne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOMIJIBHOTO TeNe(oHa
dusnueckue SBIEHUS B INpUpoAe: OHOIOrMYecKoe
10.5 JeificTBue BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTT€HOBCKOIO U3Ty4eHUH
10.6 TexHuueckue YCTPOMCTBA: HCTIOJIb30BAaHHUE




SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H

11

CBETOBBIE ABJIEHU A
11.1 JlydeBas monenb cBera. IcTounnku cBeTa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
13 Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienue cBeta. 3akOH IIPEJOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop nydeit B inH3e
116 Ontrueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TenecKormna
117 I'ma3 kak onrudeckas cucTeMa. biauM3opykocTs H
' JAITbHO30PKOCTh
118 Paznoxenne Genoro ceera B criektp. OnbiTel HetoTOHA.
' CrnoxeHue CeKTpallbHBIX 1IBETOB. Jlucnepcus cBera
[TpakTHyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpaXEHMsI CBETOBOTO JIy4ya OT yIJia MajeHUs.
###Par#HH#113yuenne  xapakTepUCTHUK  HM300pakeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOIO JIyda OT yIJIa MAJeHUs Ha
119 TPaHHULIE «BO3/IYX — CTEKIIO.
. ###Par###lonyuenne  M300pakeHUl C  MOMOILBIO
coOMparoIe TUH3HI.
#H##Par###Onpenenenue  (OKYCHOTO pPacCTOSHUS H
ONTUYECKOI CUITBI COOMpAOIIEeH JTUH3BI.
#H##Par###OnbITEl 10 pa3lioKeHUIO OeNoro cBeTa B
CIEKTD.
###Par###ONbITBl IO BOCIPUATUIO I[BETa IPEAMETOB
MIPU UX HAOJIOJICHUU Yepe3 IIBETOBBIC (PUITBTPHI
dusuyeckue sBIEHUS B npupoje: 3atMeHuss ConHua u
11.10 JlyHBI, IBETA TEJN, ONTHUYECKUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)




Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

H-H doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u miaHerapHas MOJENb aTOMA.
' Moaens aroma bopa
122 HcnyckaHnve M IOTJIOLIEHUE cBeTa aToMOM. KBaHTHI.
' JIuHeityaTpie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro szapa. HyknonHas wmojnenb
' aTOMHOTrO siapa. 3o0Tormsl
125 PannoaktuBHble npeBpamieHus. [lepuon mnomypacnana
' ATOMHBIX sJEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX sep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus siuep. Mcrounuku sHeprum
12 ' Connua u 38€31
129 SlnepHas oHepretuka. JleMcTBHE  PagUMOAKTHUBHBIX
' U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTudeckue paboTHI:
Habmtoenne CrjomHelX M JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpPeKOB: M3MEPEHHUE SHEPTrUU YacCTUILIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTUBHOTo GpoHa
dusznueckue SBIEHUS B INPHUPOJAE: €CTECTBEHHBIN
PaaNOAKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE U3JIyYCHUE NIPUPOJHBIX MHUHEPAJOB,
JIEMCTBUE PAJMOAKTHUBHBIX M3JIy4YEHUU Ha OpraHu3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUIYAIbHBIN 103UMETpP, Kamepa Buibcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAyyHOM  KapTHMHE  MHUDA,
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucreMooOpasyomeil porun GU3MKA B Pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(U3HMYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKIAJE€ POCCHICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUEC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKEHHH Kak
crioco0e CyIIeCTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BELIECTBa, O (PU3MYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3nyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOe
SBJICHUE; YMEHHE PaclO3HaBaTh MPOSBIEHUE N3YYEHHBIX (PU3NYECKUX
SBJICHUHN B OKPYXXAIOLIEM MHPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKH)

Binanenne ocHOBaMHM MOHSATUHWHOIO amnmapata W CUMBOJHMYECKOTO
s3bIKa (PU3UKHA W UCTIONB30BaHUE UX JUISI PEIICHHs] Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)PI31/I‘I€CKI/IG

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCINYHHBI

Bnagenue ocHOBaMM METOAOB HAy4YHOTO T[IO3HAHUS C Y4ETOM
cOOIOICHHs TIPaBIJI OE30MacHOTO TpyAa: HaOmoAeHHe (PU3NUECKUX
SIBJICHUM

YMEHHE CAMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKILUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, ((OPMYIUPOBATH BHIBO/IbI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHN (PU3MYECKUX BEITHYHH:
YMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIIBHO CcOOUpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YEeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3YJbTATHI C
y4E€TOM 3aJaHHOU ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHHU;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOJIUTH  HCCIEAOBAHUE IO  MHCTPYKLUHM,  IPEICTABIATH
MOJTyYeHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yUUTHIBATh IOTPELIHOCTH, JA€IaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (u3MYeCKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHAasi MOJieJb aTOMHOIO sijipa) U yMEHHE NPUMEHSATb UX s

00BbsSICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATH (pU3MUecKHe MPOLECCHl U CBOMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUyEHHBIE CBOICTBA (PU3UUECKUX

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

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpAaTKOE YCIOBHE 3a/ayM,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBL,
HEoO0XouMBbIe Il €€ pelIeHus], UCII0JIb30BaTh CIIPABOYHbIE JaHHbIE,
MPOBOANUTH pPAacu€Thl U OLEHUBATh PEATMCTUYHOCTh MOJIYYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIUYMHBI; YMEHHE ONpPEIeNsATh Pa3MEepHOCTh

¢bu3nYeCcKoil BETMYNHBI, TOTYYEHHON NPU PEIIEHUH 3aauu

YMeHne XapakTepu3OoBaTh MPUHLHUIBI JCHUCTBUS  TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOILECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBJICHUH W HeoOXoaumble (HU3NUECKHE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecrieueHUst O€30MacHOCTH  IpHU
oOpamieHnd ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHHYECKUMH
yCTPOMCTBAMH, COXpPAHEHHsS 370pOBbS M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKpYXamolled cpene; MOHMMaHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKEHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moMcka, Npeodpa3oBaHMs M NpPEACTaBICHUS HH(OpMaLUK
(U3NUECKOTO COAEPIKAaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUUA U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJlaHUil HAyYHO-TOMYJIAPHYIO JIUTEPAaTypy
(bU3MYECKOro Cojep:KaHus, CIPaBOUYHBbIE MaTepUalbl, PECYpChl CETH
WuTepHer; BnaageHue 0a30BBIMM  HaBbIKAMU  IPeOOpa3OBaHUA
uHpOpMallMM M3 OJHOM 3HAKOBOH CHUCTEMbI B JpPYryl0; yYMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIbBKMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe JBWKeHHEe. MarepuanpHas Touka. (Cucrema  OTCuéTta.
' OTHOCHUTENBHOCTD JBHIKEHHUS
PaBHOMepHOE U HepaBHOMepHOe JBHXKeHue. CpenHss ckopocTs. Dopmyna aiis
1.2 BBIUHCIICHUS CpEAHEN CKOpOoCTH: vV = S/t
PaBHOMepHOE npsMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tesla OT
BPEMEHHU B CIIy4yae paBHOMEPHOT'O IPSIMOJIMHENHOTO IBUKEHUS:
13 x(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BpPEMEHHU Ui IPOEKUUU CKOPOCTH, MPOEKIUU
NepeMeleHsl, MyTH, KOOPJAMHAThl TpPU PABHOMEPHOM MPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTb KOOPJIMHATBl Tejla OT BPEMEHHM B CIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
3
Se(f) =V, ¥ 1+ay * %
@opmynbl Ul NMPOEKUUU TEPEMELICHUs], NMPOEKIUU CKOPOCTH M IPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUISI TPOEKIMHU YCKOPEHMS, NPOEKLIUU
CKOPOCTH, TMPOEKIUU MepeMelIeH!sl, KOOPAUHATHI MNpPH PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKECHUU
CBobOonHoe naneHue. GopMysibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHE Tella 10
1.5 BEpTUKAIN (ABUKEHUE Tella BHMU3 WIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHH ISl MPOEKIUU YCKOPEHHS,




MPOEKIIUM CKOPOCTH M KOOPJMHATHI MpPU CBOOOJHOM TaJEHHM Tela I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBIKEHHUS Tejla IO OKpyxHocTtu. Hampasnenue
CKOpPOCTH.

dopmyrna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH M TEepUOJ

oOpareHus:
2R
L=
T

HeHTpOCTpeMI/ITeHLHOC YCKOPCHHUC. HanpaBneHHe OCHTPOCTPEMUTCIILHOI'O

1.6 yckopeHusi. QopMyiia 1l BBIYMCICHHS YCKOPEHUS:
2
a — L
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaICHUS:
v = 1
T
Macca. I1notHocTs Bemectsa. Popmyna A BBIYUCICHUS IIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloxeHue cuil
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPa CHJIbI, IEHCTBYIOIIEN Ha
TEJ0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. P _Fl—>2
L 12 Tpenue oKosl U TpEHUE CKOJIbKEHUsI. POpMyIIa Ui BEIYUCICHUS MOJYJIS CHIIbI

TPCHUA CKOJIBXXCHUA!




F_=u-N

1.13

Hedopmarmus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

m, -m,
F=¢g L1 2
R
Cua TsoKecTH. Y CKOpeHHe CBOOOIHOTO TaICHHS.
dopmyia 1715 BBIYUCIIEHUS CUIIbI TSDKECTH BOJIM3H noBepxHocTH 3emin: F = mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkasi BeIMYUHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne uMiymnbsca. IMIynbC CUiIbl

1.16

3akoH COXPAHCHUA UMITYJIbCa JJIA 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

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

A=Fsoosct

Mexannueckass MOIITHOCTE:

n=4
I

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. CDopMyna JJIA BBIYUCIICHU S

KUHETUYECKON DHEPIUH:
HE)E
By

Teopema o kuHeTnyeckoi sHeprun. opmMyra aJisi BEIMUCIEHUS MOTEHIIMAIbHON




OHCPIUU TCJIa, IOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEprus:

E=E;.+E p

1.19 3aKoH COXpaHEHUsI MEXaHUYECKOH 3Heprun. Dopmyiia Jjisi 3aKOHA COXPAHEHUS
MEXaHWYECKON PHEPIrUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cuibl: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M +..=0

1.20

[ToasuxubIi 1 HeMOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
A—a&rpanema
JlaBiieHure TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= h
101 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.

dopMmya 7151 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:
P=Pgh+Py,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIECH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTb WIH Ias:

1.23

Fam =PV

YcaoBue miaBaHus Teia. Ilnapanue CYA0B 1 BO3AYXOILIaBAHUC




1.24

Mexannueckue KoseOaHusa. AMIUIMTYJa, TEPHOJ W YacToTa KOJIeOaHHI.

dopmyIa, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu Mpu

KOJIe0aTeILHOM IBHKEHUHN

1.26

3aryxatomue kojebanus. BeiHykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckre BOJHBI. [IpomonbHbIe M TONEpeyHble BOJHBI. JlIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

1.28

3By1(. FpOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpen. MH(dpa3Byk u yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3 dUIIMEeHTa TPEHUs CKOJIbKEHUS; pabOThl CHIIbI TPEHMsI, CHJIbI
YOPYTOCTH; CpeAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOW TJIOCKOCTH,
YCKOpeHusi Opycka MNpH JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBbI, JEHCTBYIOLETO Ha phlyar;
paboOThl CHJIBI YHOPYrOCTH NIpU HOIBEME Ipy3a C IMOMOIIBIO HEMOJABHKHOTO
6110Ka; pabOThI CUJIBI YIPYTOCTH MNP MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOM CHUJIBI OT 00bEMa MNOrPYKEHHOM
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJAa; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOIO JaBJIEHUS U OT
poJla TOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXKHUHE, OT CTENEHU
neopManuy MpyKUHBL, YCKOPEHUsI Opycka OT yIJyla HaKJIOHA HAaIlpaBIISIOLICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KosneOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIEIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHSI ppluara

1.30

Qusuueckue sA6neHUs 6 npupooe: TPHUMEPbl JABWKEHHMS C pa3lIUYHBIMU
CKOPOCTSIMH B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKE, IMPUIMBbBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHedyHom CHUCTEMBI,




PCAKTUBHOC JABUKCHUC KUBBIX OPraHU3MOB, pblYyarv B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OprausM, IIJIaBAaHUC pr6, BOCIIpHATHEC

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKU IIOJIOXKCHHUA, PpACCTOAHUA U
YCKOPC€HHA, OUHAMOMETpP, IMIOAIIMIIHUKH, PAKEThI, pbIYyar, HOHBH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAs IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

131 COOOIIAIOIIUECS] COCY/bI, YCTPOWCTBO BOJONPOBOJA, T'HMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU  CTPOEHUS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIIECTBA.
Kpucrannuueckue u amopHble Tena

59 JIBrxkenne wyactuy BeniecTBa. CBs3b CKOPOCTHM JABMKEHUS YacTHI[ C

' Temneparypoii. bBpoyHoBckoe nBuxenue, muddy3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

Y Buytpennsas sneprus. Pabora u Teruonepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN SHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue u oxnaxaenue Ten. KoaudecTBo  TEemsIOTH. Y AelbHAst
TEIUIOEMKOCTbD:

2.8
O=am(t,—1,)
3aKOH COXpPaHEHHUsI PHEPrUU B TEIUIOBBIX MPOLECCaX. YPABHEHUE TEIJIOBOTO
OanaHca:

2.9

O +0,+..=0
HUcnapenue u koHnaeHcanusd. V3MeHeHHE BHYTPEHHEW HSHEpPruu B IIPOLECCE
510 WCIapeHuss W KOHAeHcauuu. Kumenwe KUAKOCTH. YenpHas TeIoTa

napoobpazoBanus: L = Q/m




2.11

Brnaxxnocts Bo3yxa

2.12

IInaBnenue wu Kpucraiumsauus. II3MeHeHHEe BHYTPEHHEH OHEpPIUM IIpHU

IIABJICHUU U KpUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHSIS SHEpIUs CrOpaHus TOIUIMBA. Y Ie/ibHAs TEIUIOTa CrOpaHus TOILUINBA!
q=0/m

2.14

[Ipunuuns! pabots! Temnosbix aurateneit. KIT/[ reroBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJINYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOH TemmepaTypbl (UKCUPOBAHHON
Macchl, B KOTOPYIO OIyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeTbiM LUIMHAPOM, IOCJIE ONYCKAaHUSA €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIbHOW BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIMJIOTHI
IaBieHus Jpna.  MccnenoBaHue W3MEHEHHs TEMIIEpaTypsl BOJBI  IIPH
Pa3IMYHBIX YCJIOBHUSX; SIBICHUS TEMJI0OOMEHAa NpPU CMEIIMBAHUU XOJOIHOM U

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIAapCHUA

2.16

Dusuueckue A61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KaAIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHuC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWUIAPbI, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd DJICKTPUUYCCKUX 3apAa0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

34

Onexrpuueckoe mnone. Hanpsx€HHOCTh 3nekTpuueckoro mnoss. [lpuHnmn

CYIIEPIO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuyeckux 3apsaoB. JleHcTBUE HSJIEKTPUYECKOrO TOJSI Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




ITocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpruueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHE:
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenpbHOE COEIMHEHHE POBOAHUKOB:
I =I,.U=U+U,; R=R +R,
| | 1 2
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COITPOTUBIICHHUS:
U=U,:I=[+1; Rzi.
2 2 2
CwMmeriaHnHbIe COETMHEHUS TIPOBOTHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenma:
3.11 0= I’ R-t
312 OnbiT Opcrena. MarHuTHOe ToJie MPSMOTO TMPOBOJHHUKA C TOKOM. JIMHHM
MarHUTHON MHAYKIIMH
113 MarauTHOE TMOJIe TOCTOSHHOTO MarHuta. B3anmoaeicTBHe MNOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO ITOJII Ha MPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHne aneKTpoMaraiuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOPAa;  MOIIHOCTH
316 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIouka), OT HaMPsHKEHUS HA KOHIIAX MPOBOJIHMKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT MJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YACIBHOTO COITPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIIBHOM
COCAUHCHHWHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOI0 TOKa IIpH

napajyuieIbHOM COSAMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3zuueckue a6leHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJIH, JIpei( MOTIOCOB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETp, BOJBTMETp, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruH,  OSJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelbHbIe ANEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEAOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOJBUIaTelb IOCTOSIHHOTO TOKa,
TreHEPaTOp MOCTOSTHHOTO TOKA
3.19 DOnekTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBast mogens cBeta. lIpsimoninHeliHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xon mydeit B nuH3ze. DOKYyCHOE pacCcTOsHHME JUH3BI. OnThueckas cuiia
' muu3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par#i#lI3mepeHre ONTHYECKON CHIIBI coOuparomield JTUH3bI; (OKYCHOTO
paccTostHUSI COOMPAFOIIEH JIMH3BI (IO CBOWCTBY PaBEHCTBA pa3MEpPOB IpeaMeTa
U U300paxKeHusi, KOrJa MpeAMeT PacrlojokeH B JBOMHOM (hOKyce), ToKa3aTes
3.26 MIPeIOMJIEHHUS CTEeKJIA.
###Par##llccnenoBanue CBOWCTBA M300paKEHUS, TOTYYEHHOTO C TOMOIIBIO
coOuparomel JMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJICHUsS CBETOBOTO Jyya OT yria MaJeHus Ha
IpaHuUIE «BO3JIYX — CTEKIIO»
197 Qu3zuueckue senenuss 6 npupode: 3atmeHuss ConHma u JIyHbI, 1BeTa Ted,
‘ ONTHYECKHUE sABJIeHUS B aTMochepe (1BeT Heba, pedpakius, paxyra, MUpax)
308 Texunuueckue ycmpouicmea: OUYKH, TEPUCKOI, (QoToanmapaTr, ONTHUYECKUE
‘ CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA




PagnoaktuBHOCT. Anb(da-, Oeta-, ramma-uznydyenus. Peaknum anbda-u Oera-

4.1
pacmana

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vactuil. [InanerapHas Moaenb aroma

4.3 CocraB aromHoro sjpa. M3oromsl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO YUCET
Qusuueckue sA61eHUs 8 Npupode: E€CTECTBCHHBIM pPaaUOaKTUBHBIA (oH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX U3TyYECHUN HA OPraHU3M 4YeIOBEKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, MHAUBUYaIbHBIM TO3UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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