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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (u3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUA
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYalOIMXCSl U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBAaET pacnpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COACPKAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3paboTaHa € LEIbI0 OKa3aHWs METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHUEH U (pHU3UUECKOM
reorpagueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYyYHYI KapTUHY MU,
IpeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJIsl OJIyYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu npenoaaBaHusi yuyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaeparnuu, peau3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).



ey uzyyeHust pU3uKU:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaloumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHNH O HAYIHOM METOJIe TIO3HAHUS U (POpMHpOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHNE TPEICTABICHUA O POJIM (DU3WKHU NI Pa3BUTHS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHUH.

JlocTkeHHe 3THX Ieliel MmporpaMMbl 10 (DM3UKE Ha YpOBHE OCHOBHOTO
oO1iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1ay:

NpUOOpETeHUE 3HAHWA O JUCKPETHOM CTPOSHWH  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBACHSITH (PU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TNPOCTEUIIUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHus,
BKJIFOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JTOCTHRKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH,

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemI0).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEb JeIaeT BEIOOP MPOBEICHHMS
71a00paTOpHBIX PabOT W OMBITOB C YYETOM HMHIUBUIAYaJbHBIX OCOOEHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 dK3aMeHa 1o (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue LEHbI AEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBMKEHHSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3aMMOCBA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue WHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBHe Tea Kak NPUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XEeHUe CUJI, HAaIlPaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOILME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl JKUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tena B BOAE OT 00bEMa NOrpyKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs MJOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKECHUHW MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHuE U KaOWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHUM:
Teruronepesaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEPEAAYM:
TEIUIONTPOBOJHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npy COBEpIICHUN PA0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUMN TOK B )KHJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoymns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MaruuTHoe T1oJie  JJIEKTpUYecKoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SBiaeHne 3neKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTAaTUYECKAs UHAYKIIUS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KHUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHue 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJis CHJIbI TOKa MPU TapalJIeIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB TPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE pabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3axkon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKAaToU Npy)uHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMueCcKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

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

3aryxaomue — koineOaHus.  BbpiHyxkzaeHHble — KojeOaHusa.  Pe3onaHnc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

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

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

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

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

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBeta. 3atMeHua Connua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEWHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO M MAacCOBOI'O YHCE.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHS U MOIJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COJEPKaHWsI W OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipn M3y4eHUN JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBIIAJICHHE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) maTpMOTHYECKOr0 BOCTIMTAHUSA:
- TNPOSIBIICHUE UHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
bu3nuecKoil HayKu;
- ICHHOCTHOE OTHOIIEHHUE K JTIOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX NPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHKECHUI
busuKy;
- OCO3HAaHHME BaXXHOCTHM MOPAJbHO-ITUYECKUX MPUHILHUIIOB B JEATEIbHOCTU
YYEHOTO;
3) 3cTeTH4eCKOTro BOCIIUTAHMS
- BOCHPUSTHE ICTETHUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HaHMUE LIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;
- pa3BUTHE HAy4YHOW JIFOOO3HATEIILHOCTH, HHTEpeca K UCCIEI0BATEIhCKON
NEeATEIIbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
- OCO3HaHUE IIEHHOCTH 0Oe30macHOro obOpa3a JKM3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTHM TIpaBWil O€30MACHOTO TMOBEJICHUA Ha
TpaHCTIOPTE, HA JOpOTax, C JJICKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;
- c(hOpMHUPOBAHHOCTh HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3aly, ropojia, Kpas) TEXHOJOTHYECKOW M COLUAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U PU3NYECKUX 3HAHU;
- HHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBSI3aHHbIX ¢ (PU3UKOM;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



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

- OCO3HaHHME TJIOOATLHOTO XapaKTepa SKOJOTMYECKHX MpodiieM M MyTed Hux
pelieHus;

8) amanTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJILHOM U NPHPOIHOM
cpeabl:

- MOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BBIIOJIHEHUH UCCIEIOBAHUN U MPOEKTOB
(du3HUecKoi HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX;

- TIOBBIIICHWE YPOBHSA CBOEM  KOMIIETEHTHOCTHM 4Y€pe3 MNPAKTUYECKYIO
NEATEIbHOCTD;

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

- O0CO3HaHHWE AePUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JacTH
du3uKy;

- INIAaHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEMJICHUE aHaJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (U3UUYECKUX 3HAHUN;

- OLICHKa CBOMX JIEWCTBUM C Y4YE€TOM BIHMSHHUS HA OKPYXAKUIYIO CpeLdy,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

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

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

e BBIBIATH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHHUSIM;

e BBISBIATH INPUYMHHO-CJIEJCTBEHHBIC CBSI3M TMPU H3YYEHUH (PU3HMUECKUX
SABJIEHUN U TIPOLIECCOB, AEIaTh BBIBOJBI C MCMOJIb30BaHUEM AEAYKTUBHBIX



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

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus ydeOHOW Qu3mdeckon
3amaun (CpaBHEHHE HECKOJBbKMX BApHMAHTOB DELICHMs, BHIOOp Hambosee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEN0BATENBCKUY HHCTPYMEHT IIO3HAHMS;
IIPOBOAMTH 10 CAMOCTOSITEIIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3MUECKOTO
SBJICHUA;

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

CaMOCTOSITENILHO (POPMYJIMPOBaTh 0000ILEHUS U BBIBOJIBI 10 PE3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

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

Pabora c nndopmanmueii:

IPUMEHSATH Pa3JIMYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPEJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMy MpeAcTaBiIeHUs
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIOXKHBIMH
CXeMaMH, lrarpaMmmamu, HTHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0 OOCYXEHUSI Yy4eOHOro MaTepuayia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PELICHUE 3a/ladyd U TOJJEp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTABJISITh CBOM CYXIEHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
Juanora, OOHapYXKUBATh PA3INYUE U CXOJCTBO MO3UITHI;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyINECTBA  KOMaHIHOM  H
UHAMBUAYAJIbHON paOOThl MPH PEIIEHWH KOHKPETHOW (PHU3NYecKon
poOJIeMBI;



IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
YIEHAMH KOMaHbL;

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

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

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

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

CﬂMOKOHTpOJIb, 3MOIMOHAJIbHbIA HHTEJLJIEKT:

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

BHOCHUTbh KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHUH (HU3NYECKUX 3a]1a4 UK
B YTBEPIKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

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



UCIONB30BaTh  MOHATHS:  (u3MUeckne ¥ XUMHUYECKHUE  SIBICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECHUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBleHus (Auddy3us, TEMI0BOE JBH)KEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE  JBWKEHHUE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpallleHus, Tepeada AaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBPAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacmo3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MYECKUX  SBICHUH B
OKpY)XKaloIlleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B TPUPOIE:
IPUMEPHI ABMKCHUS C PA3UYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIBI TPEHHs B NPUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro JaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYECKass UM TMOTEHIMalIbHAs JHEPTus), MpHU OMHUCAHWUU IPABUIBHO
TPaKTOBAaTh  (PU3WYECKUH  CMBICT  HMCTOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUs CU (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpaHEHUS MEXaHU4eCKOU
SHEPruH, TPU OSTOM [aBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA U
3allMChIBaTh €70 MAaTEMATHUYECKOE BhIPAKECHHUE;



OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPAaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3NUECKUE
BENTUYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTUUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAaHUS BBIICIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

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

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILErocs Telna OT BPEMEHW JIBHJKCHHS Teja, CHUJIbI
TPEHUSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEaso)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEI0BAHNUS;



IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILECTBA JKUIAKOCTH M TBEPAOIO Te€Ja, CHJIA TPEHHUS CKOJIBKECHUS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOU[As  CHJA, JIEWCTBYIOIIAas  Ha
HNOTpYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONEe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEeAys NPEUIOKEHHOW WHCTPYKLUUU: TIpU
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHUE HCKOMOW BEJIMYMHBI;

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

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECHl, TEPMOMETp, JAWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phluar, NOJABUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
NOJIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUUW B IIOBCEIHEBHOMU
XKU3HU 1711 oOecrniedeHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CpPaBHEHHSI pA3JIMYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCITI0JIb30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 33JaHUl HAYYHO-TIONYJSPHYIO
JUTEPATYpPYy  (PU3NUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UUYECKOTO COAEpPKaHUs, B TOM
yucie NMyOJIMYHO JieJaTh KpaTKUue COOOLIEHHS O pe3yJbTaTax IMPOEKTOB
WIM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUUICHUE NTPE3EHTALINEN;



IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM pachpeneniTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHINICHHBIM M HEHACBIEHHBIM Map, BIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKAaTHE, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPANIOB, ACHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO MOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3HYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM UHcCIe (HU3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUIIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUIECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACJNbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHUs, yaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MalllMHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/1yXa, JJICKTPUUYECKHUUN 3aps,
cuia TOKa, JJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,



yIeIbHOE  CONMpPOTHUBIIEHHWE  BEIIeCTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3MYECKU CMBICIT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €OMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsa, 3akoH OMma i1 yyacTKa IeNu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dbopmyIibl, CBsA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaliv3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

MPOBOJUTH OMBITHI 1O HAOJNIONEHUIO (PU3NYECKHX SIBJICHUNH WM
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydaromlel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIAKOCTH U
oWaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJIECUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh  NPSAMBIE  W3MEPEHHUS  TEMIEpPaTypbl, OTHOCUTEIbHOMN
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUMKOB (DM3MUECKUX BEJIUYUH, CPABHUBATH
pEe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEJOBATENbHOTO MW  MApaUIEIbHOTO  COEAMHEHUUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

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

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPIUH, DJIEKTPOOCBETUTEIIBHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUU U HEOOXOIHUMBbIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpel O CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
Lernen ¢ MocaeAoBaTeIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOIO HCIMOJIb30BaHUS (U3MUYECKUX 3HAHUNA B TOBCEIHEBHOM



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

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIONIHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTepaTypy  (pU3MUECKOro coAepikKaHMs, CIPAaBOYHBIE MaTEpHUAabI,
pecypcsl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COAEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATH pPE3YIbTaThl
MPOEKTHOM WJIM WCCIIENOBATENbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOXAATH BHICTYIUICHHE MTPE3CHTAIINEI;

OpU BBIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMH, CJICUThH 32 BBHIMOJIHEHUEM IUTaHA JACHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JeSITEJIbHOCTD TPYIIIbL, BEICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aMMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIIKCHUS, Jeopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHUsI M TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOIMHCHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOJHOE
NajicHUE TeJI, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aMMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKECHUE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPUJIMBBI U OTJIVBBI, IBHKEHUE MIaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUM, €CTECTBEHHBIM
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (U3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IMOJHAs MEXaHW4YecKas »>SHeprus,
NEepUOJ U YacToTa KojeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, MNPUHUUI OTHOCUTENBHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHNUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemiate pacy€THbE 3aJayd  (OMHUparoluecs Ha cuctemy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BBIOUPAThH
3aKOHBI U (POPMyJIbI, HEOOXOAUMBIE JIJISl PELIEHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpoOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl ONMUCAHHME HCCIEIOBaHUS, BbLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI IMpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUS, ONKUCBHIBAaTh XOJ ONbITA W €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe Uu3MepseMOold BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpeIoMJIeHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCUMOCTH



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

MPOBOJUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOpPOCTh M YCKOPCHHE Tella TIpU PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKUHHOTO MAasiTHHKOB,
ONTHYECKass CHJia COOMparomell JWH3bI, PaJAHOAKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHUS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTaThl C YIETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

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

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETAapHAas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIIECCOB
Ipy perieHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTHYECKOTO HCIOJIB30BaHUs (DU3MUECKUX 3HAHWNA B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMocTOsATENHHO (HOPMYIHPYs MOUCKOBBIN 3apOC, HAXOAUTH
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MUECKOro CcoAepKaHHs, CIPAaBOYHbIE MaTE€pHAIIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO COACpHKAHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3znen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa

bu6mmoreka [IOK
1.1 ()] - 2
M3HEa - Hayka 0 fpupose 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 DH3HICCKHC BETHTHHEI 2 0 1 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pa3nean 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUH BelleCTBA

bu6mmoreka [IOK
2.1 1 0 0
CTpocHue BetlecTsa https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 2 0 1 bu6mmoreka [IOK
' BEILIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmorexa [IOK
31 Mexamirieckoe ABIDKCHHC 3 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
32 Hneprut, Macea, I10THOCTS 4 0 ! https://m.edso00.ru/7f416194



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

bubmuoreka [JOK

33 Cuna. Bupt cunt 14 2 https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnnoreka [HOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIICHHE KHKOCTH > 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATMoC(epHoe faaeHne 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE MUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIHOCTD. JHEprus
bu6nmoreka [JOK
>1 Pabora 1 mompgocTs 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MeXaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exafureckat Sueprit https://m.edso0.ru/7f416194
Wroro no pazueny 12
Pa3nen 6. [IpomexyTouHast aTrecTanus
6.1 Hrorosas npomexyTouHasi aTTecTanus 1 0
Hroro no pasneny 1
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenJioBble siBJIEHUsI
bubmuorexa [JOK
1.1 i 7
CTpocHHe 1 CBOHCTEA BelIeCTB 0 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
IICKTPOMATHHTHAS HHAYKLUHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
Pa3pnen 3. [IpomexyTouHast aTTecTanus
3.1 HToroBast mpoMexyToUHas aTTecTalus 1 1 0
Hroro no pasneny 1
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
bu6mmorekxa [IOK
4.1 3 6 0 2
AKOHBI pacHPOCTPAHCHIA CBETa https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBaHnToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 Wrorosas npomexxyTouHasi aTTecTalus 1 0
6.2 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 3 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

n/n

Tema ypoka

BBoaHBII HHCTPYKTAXK 1O
TexHuKe 6e3onacHocTu. Ouszuka
— Hayka o mpupoje. SIBneHus
npupoabl. Duznueckue SBICHUS

Mexanndeckue, TIUIOBEIC,

QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC AABJICHUSA

KoaunuecTBO

yacoB

0130g
1Loged
JI9HAIr0dLHOY]

1Loged

MK MLIed]]

BHHOhAEH BLR]]

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznyeckue BEINYMHBI U UX
u3MepeHue

Ypok-uccienoBaHue
"U3mepenue Temneparypsl npu
MTOMOIIIN >KUJKOCTHOTO
TEPMOMETpPA U TaTYHKA
TeMmneparypbl"”

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YatOT
MIPUPOAY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue
(bu3MYECKUX SIBICHUN C
IMIOMOIIBIO MOJACIEH

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

VYpoxk-uccienoanue "l[IpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
IapuKa, mymeHHOro
TOPU30HTAIIBHO, TEM OOJIbLIE,
4yeM OoJIblIIe BHICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEIIEeCTBA

bubnmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHUE YaCTHUII BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

Vpoxk-uccnenoBanue «OMnbIThI
10 HAOJIFOAEHUIO TEIUIOBOTIO
paCIIUPEHHS Ta30BY



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

10

ArperaTHbl€ COCTOSIHUS
BEIIECTBA

11

B3anmMocBsi3p MeXIy
CBOHCTBaAMU BCIICCTB B PAa3HBIX
arpe€raTHbIX COCTOSAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoeHueMm. OcoOeHHOCTH
arperaTHbBIX COCTOSIHUN BOJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

13

MexaHnuecKkoe ABMKCHIEC.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBHKCHHC

Ckopoctb. Enunuiiel ckopoctu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c

14

15

16

Pacuer IIYyTHU U BpCMCHU
JABUOKCHU S

Wueprus. 3akoH HHEPITUH.
BzaumoneiicTBue TN Kak
MPUYMHA U3MEHEHHS CKOPOCTH
JIBUOKEHUS TEN

IInotHocTh BemectBa. Pacuer
Macchl ¥ 00beMa Tejia 1o ero
IJIOTHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTopHas pabota
«OmnpenenenHue MIOTHOCTH
TBEPIOTO TENIA»

18

19

20

21

Perenue 3agay mo teme
"TInotHOCTH BemecTna"

Cuiia Kak XapakTepucTuKa
B3auMozeiicTBus ten. Cumna
ynpyroctu. 3akoH ['yka

JlabopaTopHas pabota
«M3yuenue 3aBuCUMOCTH
pactsbxeHus (nepopmanyn)
NPY>KUHBI OT IPUIIOKEHHOM
CHJIBD»

SIBnenune Tarorenus. Cuma
TAXKCCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

22

CBs3b MEXKY CUIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemrenne 3agad mo treme "Cuia
TsDKEeCcTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha Ipyrux
mianerax. Guznyueckue
XapaKTePUCTHUKH TJIAHET

bubmuoreka [JOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Wsmepenne crun. JJTuHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiioxeHue IByX CHJI,
26 HaIlpaBJIEHHBIX 110 OJTHON bubmmoreka [JOK
npsmoil. PaBHoecTByommas https://m.edsoo.ru/ff0ala70
CHIT
7 Pemenue 3amau mo teme
"PaBHoelcTBYIOIIAs CHIT"
TpeHue CKOJIbKEHUS U TPEHUE
28 nokos. Tpeune B mpupoae u bubmmorexa [IOK
1P pHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHas paboTta
«3yueHne 3aBUCUMOCTHU CHUJIbI
29 TPEHUSI CKOJIBKEHUSI OT CUJIBI bubnuorexa [IOK
JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS
IMOBEPXHOCTEI»
Pemenue 3amay Ha
30 orpesiesieHue
PaBHOJCHCTBYIOIIEH CUIIBI
Pemenue 3agaud mo remam: «Bec
31 tenay, «I'papuyeckoe bubnuoreka [IOK
n3o0pakeHue cuny, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOZIEVMCTBYIOIIAS CUIT»
KonTpomnbnas pabora Nel mo
TeMaM: «MexaHuIecKoe
39 IBIDKEHHEY, «Macca,
MIOTHOCTEY», «Bec Tenay,
«I"paduyeckoe n3obpaxkeHune
cry, «Cuib»
JNasnenue. CriocoObl
33 MEHBIIIEHUS U YBEINUECHUS bubmnorexa [IOK
y y https://m.edsoo.ru/ff0a20a6
JaBJIICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD
34 JIABIIEHUS ra3a oT 00béMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TenpaMH JKUIKOCTSIMU U faSaMI/I bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0a25b0
3axkoH ITackais
JlaBlIeHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHIbI bubmorexa HOK
a https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemrenue 3agau o reme bubnmoreka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

«JlaBJieHWE B ®UJIKOCTH U Ta3e.
3akoH [lackamsi»

https://m.edsoo.ru/ff0a2826

38 CooOlmarommecst Cocyapl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
KHUJIKOCTHBIN HAcOC
Atmocdepa 3emn. [TpuanHb
CYLIECTBOBAHMSI BO3YIIHOM
41 O}GII(I)-IJIO‘-IKI/I 3emuiu. 3£3ylf(-3II/IMOCTB bubmmorexa [TOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro JaBJICHUS OT
BBICOTHI HaJT YPOBHEM MODPSI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
aBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubnuorexa [JOK
nasnenus. OneiT Toppuuenn https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 JIAaBJIEHUS OT BEICOTHI HAl bubnmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsI
bapomerp-anepounn.
45 ATi/IOC(l)GlbijoepjlaBﬂeHI/Ie Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenwue 3ana4 nmo teme
"ATtmocdepHoe naBieHue”
JlelicTBue ®UIKOCTH U Ta3a HA
47 MIOTPYKEHHOE B HUX TEJO. bubnuorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas paboTta
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CHIIBI, bubmiorexa HOK
. . https://m.edsoo.ru/ff0a33fc
JeMCTBYIOIIEH Ha TeNo,
MOTPYKEHHOE B KHUIKOCTh)
JlabopaTopHas paboTa 1mo Teme
«MccnenoBanne 3aBUCUMOCTH
49 Beca Tejia B BOAE OT 00bEMa bubmmorexa LOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOMW B KUAKOCTh
4acTH Tenay
bu6mmorexa [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas pabota
"KonctpyupoBanue apeomeTpa
o1 UJIM KOHCTPYUPOBAHUE JIOJKU U

OnpecIIeHuE €€
Ipy30n0bEMHOCTH"



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3ama4d mo Temam:
«IInaBanue cynos.
Bo3snyxorutaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIKOCTEU U
ra3oB»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrtponsHas padora Ne2 o
TeMe «/laBieHue TBEpbIX TE,
KUJKOCTEH U ra30B»

54

Mexannueckast pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

MortHocTb. Equnuiist
MOIITHOCTH
Ypoxk-uccienoanue "Pacuér

MOIIHOCTH, Pa3BUBAaEeMO Mpu
oIBEME IO JiecTHUILE"

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cui Ha priuare

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

58

Poruaru B TexHuke, OBITY U
npupoje. Jlaboparopuas pabota
«HccnenoBanue yciaoBui
paBHOBECHSI pplUara

0.5

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

59

60

61

62

Pemenue 3agau no reme
«Y ClOBUS PABHOBECHS pblyara

Kosdduuuent noneznoro
JEeWCTBUS MEXaHU3MA.
JlabopaTopHas pabota
«M3mepenune KII/ HaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo reme
"Pabora, momuocTh, KIT/T"
Mexannyeckas SHEpIHusl.

Kunetnueckas u
MOTEHIMAIbHAs SHEPTUS

0.5

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHWYECKON YHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIepUMEHTaIbHOE
ompeeIeHue N3MEHEHHS
KUHETUYECKON U
MMOTEHIMATIbHON SHEPTUU IPH
CKaTBIBAaHUHU TEJIa 110
HAaKJIOHHOM TI0CcKOCTH"

65

Kontponbras padota Ne3 mo
Teme «Pabora 1 MOIIHOCTb.
DHeprus»



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Hrorosas npoMexyTroyHas
arrectauus B popme

66 KOHTPOJIbHON paboThI / 1 1 0 bubmiorexa LIOK

https://m.edsoo.ru/ff0a4ffe

Bcepoccuiickas npoBepoyHas
paborta

PesepeHslii ypok. Pabora ¢

TekcTaMu 1o Teme "JlaBieHue
bubmuoreka [JOK

67 TBCPABIX TCJL, KHUAKOCTCH 1 1 0 0 https://m.edsoo.ru/ff0a4ee6

rasos', "MexaHn4ueckoe

nBmxeHue"

PesepeHslii ypok. Pabora ¢
68 TekcTaMu 1o TeMe "Pabora. 1 0 0

MomuHocTtb. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10

68 4 12
[TPOT'PAMME



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTtBO

=
&
4yacos =
: JJIeKTPOHHbIE
Ne * B ZFETEH ¢ npposbIe
Tema ypoka S §\ g §\ 1 z wnpp
n/n a S3 Sz e o0pa3oBaTe/bHbIE
5 v
8 %= 8 pecypebl
2
L §
® o
BBoaHBIN HHCTPYKTaX 110
TEeXHHUKE 0€30MaCHOCTH.
1 OCHOBHBIE TTOJIOKEHUS 1 0 0 bu6mmoreka [IOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ff0a5256
TEOPUU U UX OTIBITHBIC
MIOITBEPIKICHUS
Macca u pa3Mep aToMOB U
2 PASNED 1 0 0
MOJIEKYI
Mopaenu TBEpAOro, JKUAKOTO U Eu6 OK
. nonIMoTeKa
3 ra3000pa3HOro COCTOSHUIA 1 0 0 httos://m.e dsoc?ru /05406
BEILECTBA T '
OOBsicHEHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHWH BEIECTBAa HA OCHOBE 1 0 0
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuyeckue u amopdHsbie 1 0 0 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 0 0 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacumpenue u 1 0 0 bubnnorexka [JOK
cKaThe https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1 0 0
TEIIOBOTO JIBM)KCHUS YaCTHI
Buytpennss sueprus. CriocoOsbl Eub 1OK
nOIMOTEeKA
9 W3MEHEHUSI BHYTPEHHEHN 1 0 0
yIp https://m.edsoo.ru/ff0a5c60
SHEPTUU
bubmuoreka [JOK
10 Buasl Tennonepenaun 1 0 0
A pel https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"ITpakTHYECKOE UCTIOIB30BAHUE BuG OK
. oTeKa
11 TEIUIOBBIX CBOWCTB BEILIECTB U 1 0 1 htI;ij/I;ImTe dsogru /£10a65¢0
MaTEpHAIIOB B LEIAX T '
sHeprocoepekeHus"
12 KonuaecTBo TEMIOTHI. 1 0 0 bubmuoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

VY nenbHas TEINIOEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEIUIOBOTO OalaHca.

bu6mmoreka [IOK
13 Temnmoo0MeH U TEMI0BOE 0
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnas pabota
"UccmenoBanue IBICHUS bubmuorexa [JOK

14 1
TEIJI000MEHa MTPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsideit BObI"

Pacuer xonudecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs 0
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKIECHUN
JlaGopaTtopHnast pabora

16 "Onpeneinenne yaeaIbHoH 1 bubmorexa [TOK

P Y y https://m.edso0.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
OHeprus TommBa. Y ieiabHast bubnuorexa [IOK

17 0
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[InaBneHue U OTBEpICBaHKE

18 KPUCTAJUIMYECKUX TEI 0 bubnnorexa [IOK

p ’ https://m.edsoo.ru/ff0a71d2
VY enpHas TEIUIOTA IIIABIICHUS
Jlaboparopnas padborta
19 "On Ie) eJ'Il;HI/Ie . eJIbHOU 1 bubmmorexa [TOK
pe A " https://m.edsoo.ru/ff0a72fe
TENIOTHI IIJIaBJIEHHS IbIa

20 [TapoobpazoBanue u 0 bubnnoreka [JOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Temiora
napooOpa3oBaHus U

21 KOHIEHCAIINHU. 3aBUCUMOCTE 0 bubmorexa LOK

8 T https://m.edsoo.ru/ff0a786¢
TEMIEPATYPhI KUTICHUS OT
aTMoc(epHOT0 TaBJICHUS
BrnaxnocTs Bo3ayxa.

29 JlaGopaTtopHnast pabota 05 bubnmnoreka [JOK
"OmnpeneneHne OTHOCHTETBHON ' https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO311yxa"

93 Pemenue 3a1au Ha onpeeneHme 0
BJIQXKHOCTH BO3JIyXa
[IpuHIUIBI PaOOTHI TETLIOBBIX

24 nsurareneif. [laposas TypOuHa. 0
JIBurarens BHYTPEHHETO
CrOpaHus
KIIJI TenoBoro aBuraTeris.

25 TermnoBble ABUraTEIN U 3aIIHUTa 0 bubmorexa HOK

A N t https://m.edsoo.ru/ff0a7c7c
OKpyKaromei cpepl
3aKoH cCOXpaHEeHHU U
26 P 0

MpEeBpaLICHHs SHEPTUHU B



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIJIOBBIX IIpoLeccax

27

28

29

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TernaoBsie
sBiIeHUs. M3MeHeHue
arperaTHbIX COCTOSIHUI
BemiecTna"”

Kontponbnas pabora Nel mo
TeMe ""TemnoBble SIBICHUS.
W3meHeHune arperaTHbIxX
COCTOSHHUM BemecTna"

Onexktpusanus Tei. [[Ba pona
AJICKTPUYCCKUX 3aPsI0B

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

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

30

Ypok-uccnenoBanue
"DnekTpu3anus Tea HHAYKIHEH
Y MIPY CONTPUKOCHOBEHUM"

31

32

33

34

B3anmopenicTre 3apsyKeHHBIX
ten. 3akon Kynona

DIEKTPUYECKOE IOJIE.
HanpsbxkenHocts
ANEKTPUYECKOTO TOJIA.
[IpuHnMn cyneprno3unun
ANEKTPUYECKUX TOJEH
Hocurenn anexTpuueckux
3aps0B. DJIEMEHTApHBIN 3apsl.
Crtpoenue aToma
[TpOoBOAHMKH U TUDIIEKTPUKH.
3aKOH COXpaHEHHUS
JNEKTPUYECKOTO 3apsa

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npUMEHEHUE
CBOMCTB JJIEKTPUYECKUX
3aps0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.

N cTOYHUKH 3TIEKTPUYECKOTO
TOKa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS 2EKTPUYECKOTO TOKA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a96b2

38

Vpoxk-uccnenoanue "Jlenicteue
AJIEKTPUYECKOTO TTOJIS Ha
MPOBOJHUKY U JUAIEKTPUKHU"

39

DNEeKTpUYECKUN TOK B
MeTaJulax, AKHUJIKOCTIX U ra3ax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuyeckas Lemb U e€
COCTaBHBIE YaCTH

41

Cwuta Toka. JlabopatopHas

0.5

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

pabota "U3mepenue u
peryinupoBaHHUe CUJIbI TOKa"

https://m.edsoo.ru/ff0a8bd6

DJIEKTPHUUYECKOE HANPSHKCHHUE.
Bonbr™merp. JIabopaTopHast

bu6mmoreka [IOK

42 pabora "U3mepenue u 05 https://m.edsoo.ru/ff0a9e14
peryiaupoBaHue HanpspKeHus"
ConpoTuBieHHe MPOBOJHHKA.
43 Y nenpbHOE COMPOTUBIICHUE 0 Bubmaorexa ITOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
44 COTIPOTHUBIICHUS IMPOBOJHHUKA OT 1 bubnnoreka [HOK
€ro JJIMHBI, IJIOIIAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CCUCHUS U
Marepuana"
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akodH OMma st 0 bubnnorexa [IOK
https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHnast pabora
"NccneqoBaHue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYILIETO Yepes 1 bubnuotexa [JOK
PE3UCTOP, OT COITPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HAIPSHKEHUS Ha
pesuctope"
[TocnenoBarenbHOE U
47 napajieIbHOE COEIUHEHUS 0
MIPOBOJHHUKOB
JlaGopaTtopHnast pabota
"[IpoBepka mpaBuiIa CIOKEHUS
48 Halli)pﬂncI;HHﬁI;pH 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0aaas8
MOCIIE0BATEIHHOM COCTMHEHUU
JIBYX p€3UCTOpOB"
JlaGopaTtopHnast pabota
49 "IIpoBepka nmpaBuiIa AJIs1 CHIIbI 1 bubnnorexka [JOK
TOKA IIpU NapaJlJIeIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3aga4y Ha npUMEHEHUE
50 3akoHa OMa JIJIs pa3InIHOTO 0 bubmmorexa LOK
https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOTHUKOB
Pabora 1 MoIIHOCTE
51 AJIEKTPUUYECKOTO TOKA. 3aKOH 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0ab124
Ixoyns-Jlenna
'J'Ia6opaTopHa;1 pabora BuGmorexa LIOK
52 Onpenenenue paboOThl U 1

MOIITHOCTHU 3JICKTPUUCCKOTI' O

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

TOoKA"

53

54

55

56

57

DJIEKTPUYECKHUE LETH U
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUEC

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpUUECKue 3apsiabl.
3apspKeHHbIE Tela U UX
B3aumoiericTBus. [locTostHHBIN
IIEKTPUYECKUH TOK"

KonTponbnas paborta Ne2 no
TeMe "DIEeKTPUUYECKUE 3apsi/ibl.
3apspKeHHBIE Tea U UX
B3aumoiercTBus. [locTosTHHBIN
AIIEKTPUYECKUI TOK"

ITocTostHHBIE MATHUTEI, UX
B3aMMOJIEHCTBHE
VYpok-uccnenosanue "U3yuenue
OJIEH MOCTOSTHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarautHoe mone. MarautHoe
rmoJie 3eMJIM U €ro 3HaYeHue s
JKU3HU Ha 3eMiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

60

61

OmneiT Opcrena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKa
MarauTHoO€E 1oJie KaTyIIKH C
TOKOM

[TprMeHeHne AIeKTPOMarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJJHUK
C TOKOM"

ONeKTpoABUTATED
IIOCTOSIHHOTO TOKA.
Hcnons3zoBanue
3JIEKTPOJIBUTATENEH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabora "KoHcTpynpoBanue u
u3ydeHue padoThl
aneKTpoaBUraTesns”

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel Papajnes. 3aKoH
3JIEKTPOMArHUTHON MHYKIIMH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

IIOJIY4YEHHUS DIIEKTPUUIECKOU
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEepruu

64

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTpUUECKUE U MATHUTHbIC
ABJICHUS"

65

66

67

68

KonTtponpsHas padora Ne3 mo
TeMe "DIeKTpUIecKHe 1
MarHuTHBIC SIBJICHUS"

HTorosas npoMexyToyHast
aTrectanus B opme
KOHTPOJILHON paboTHI /
Bcepoccuiickas npoBepoyHas
paborta

Pesepruslit ypok. Pabora ¢
TekcTaMu 110 TeMe "Temnosnie
saBieHus"

Pesepruslit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
ToK", "MaruutHsle sBiICHHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

145

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e

9 KVIACC

KosmmuectBo =~
4yacos =
: DJIeKTPOHHBIE
Ne ¥ B ZFEH > npposbie
Tema ypoka g 3 = ) S = unp
n/n s S = S 2 < o0pa3oBaTe/IbHBIE
z = z c = pecypcsl
T 3
& =
e 3
BBoaHBII HHCTPYKTAXK MO
TEeXHHKE 0€30M1aCHOCTH.
1 1 0 0
MexaHuueckoe IBUKEHHE.
MarepuanbHas TOUYKa
Cucrema orcuera. Eub 10K
UOJINOTEeKA
2 OTHOCHUTENBHOCTD 1 0 0
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE npsAMOIIMHETHOE 1 0 0 bubnnoreka [HOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasnomepHoe
PSIMOJIMHEHHOE IBHKEHUE.
4 P ! 1 0 0
CpenHsst 1 MTHOBEHHAS
CKOPOCTH
IIpssMonuHeiiHOE
5 ABHOYCKOPEHHOE JIBUKEHUE 1 0 0 bubmorexa HOK
P yexop A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTh MPSMOIUHEIHOTO
6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1 0 0
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"OmpeneseHre YCKOpeHus Teja
7 1} Hp aBHO CKOyeHHl:)M 1 0 1 bubmorexa HOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"
CBoOogHOE MmaieHue Ted.
8 Apoe T 1 0 0
OmnpiTel [N'anunes
PaBHOMEpHOE IBHKEHUE TIO
9 okpyxHocTu. [lepuon u 1 0 0 bubnuoreka [IOK
yacToTa oOpamenus. JInneiinas https://m.edsoo.ru/ff0ael76
1 yTJI0Basi CKOPOCTH
EHTPOCTPEMUTEITHHOE
10 Herrtpoetp 1 0 0
yCKOpEeHue
1 IIepsbiii 3ax0H HproTOHA. 1 0 0 bubnuoreka [IOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. 1 0 0 bubnmoreka [JOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cynepno3unust CUit https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha npyUMEHEHUE bubmuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 C .3 I
Y1 YIPYTOCTH. JaROm 1 yKa https://m.edsoo.ru/ff0aeca2
16 Penrtenue 3amau mo teme «Cuiia
YIOPYTOCTH
JlaboparopHas pabota
17 «Om I; enzﬂneicecmocm bubmmorexa [JOK
pea https://m.edsoo.ru/ff0aee28
PY>KUHBD»
bu6mmoreka [IOK
1
8 Cuura Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpenencane kodpdunmeHTa bubmmorexa [JOK
ped \ B https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
Pemenne 3agad mo reme Eub 10K
noMMoTeKa
21 " H .
Saoret Hpiotora CHHa" https://m.edsoo.ru/ff0afb8e
yrnpyroctu. Cuina TpeHus
Cuna TSKeCTH U 3aKOH
29 BCEMHUPHOTI'O TATOTECHHUS. bubnnoreka [JOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
MaeHUs
VYpok-koHpepeHIus
"JIBM>KEHUE TEII BOKPYT
23 TPaBUTALMOHHOTO LIEHTPa
(ConmueuHas cuctema).
lNamaktukn"
Pemenne 3amau mo Teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[TepBasi kocMHU4eCcKasi CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepraibHOM
TOYKH. AOGCOTIOTHO TBEPAOE
26 Teno. PaBHOBecHe TBEPAOTO bubmmorexa [JOK
) - B PA https://m.edsoo.ru/ffO0afe36
TeJa C 3aKPeTIEHHON OChIO
BpaIcHUsI.
27 MowmeHT cuisl. LleHTp TsKeCTH
Penrenue 3amad mo reme
28 "MowmeHT cunbl. Llent bubmmorexa [OK
| ' P https://m.edsoo.ru/ffOb02b4
TSDKECTH
29 [ToaroToBKa K KOHTPOJIBHOM bu6mmoreka [IOK



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

paboTte mo Teme
"MexaHN4YeCKOe ABKEHHE.
B3aumoneiictBue Ten"

https://m.edsoo.ru/ff0b0408

KontponsHas padora Nel mo
Teme "MexaHndecKoe

bu6mmoreka [IOK

30 nBIkeHue. Bzaumonencraue https://m.edsoo.ru/ff0b06ec
ten"

Nmnynbce Tena. UMnynbe cUibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [HOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHUE

39 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepeHuus

33 "PeakTUBHOE IBUXEHUE B
MPUPOJIC U TEXHUKE"

34 Mexanuueckas pabota u bubnuorexa [JOK
MOIIHOCTb https://m.edsoo.ru/ffOb0Oa84

35 PabGota cuIBI TSDKECTH, CHIIBI bubmuoreka [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenue pabOThI CUITBI

36 TPEHMsI IPH PABHOMEPHOM
JIBIDKCHHUH TeJIa 110
TOPU30HTAIILHOM ITOBEPXHOCTH)

37 CBs13b DHEpPrUM U paboTHI.

[ToTeHuuanbHas SHEPTUS
Kunernueckas sneprusi.
38 Teopema 0 KHHETHYIECKOH bubmorexa [JOK
https://m.edsoo0.ru/ff0b0c32
SHEPTUU

39 3aKOH COXpaHEHHsI SHEPTUU B
MEeXaHUKe
JlaGopaTtopHas pabota

40 «I/I3yEeHI/IIZ: 3aK§Ha COXpaHEHUs bubmorexa LHOK

https://m.edsoo.ru/ffOb12fe
DHEPTHI

41 KosnebarensHo€E OBIKEHNUE U bu6mmorexa [IOK
€r0 XapaKTEePUCTUKH https://m.edso0.ru/ff0b1858
3aryxaromye KojaeOaHusl.

42 BLII}-II)}(/)K)IIGILHBIe KOJIeOaHU. bubmmorexa LIOK

https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTuueckuii u
NPYKUHHBIA MasTHUKU
Ypok-uccienoBanue

bu6mmoreka [IOK
44 «3aBUCUMOCTH MIEpUOJA

KOJIEOAHUI OT KECTKOCTHU

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

IIPY’KUHBI U MacChl Ipy3a»

45

46

[IpeBpaiienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUIX

JlaboparopHas paboTa
«OrmpeenieHue YacToThl U
nepuoia KojeoaHui
MPYKHHHOTO MasTHUKA»

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

47

JlaboparopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
neproia KojaebaHui rpysa,
HOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexanuueckue BOJIHBL.

CBo¥icTBa MEXaHUYECKHUX BOJIH.

HpO,I[OJ'ILHBIe U IIOIICPCYHBIC
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHuus
"MexaHHM4eCKHEe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue
"HaOmroaeHue 3aBUCUMOCTH

BBICOTHI 3ByKa OT YacCTOTHI"

FpOMKOCTB 3BYKa 1 BbBICOTA
TOHA. AKYCTI/I‘IGCKI/Iﬁ PE30HAHC

53

Ypok-koHpepeHus
"VnbTpa3Byk U HHQpPa3BYyK B
pUpPOJIe U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka K KOHTPOJIBHON
pabore o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
KoJICOaHHS U BOJIHEI"

KonTtponbsHnas padora Ne2 o
TeMe "3aKOHBI COXPaHCHHS.
Mexannueckue Kojie0aHus u
BOJIHBI"

DNEeKTPOMarHuTHOE IOJIE.
ONEeKTPOMAarHUTHHIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

VYpoxk-koupepennus "lkama
3JIEKTPOMArHUTHBIX BOJIH.
Ucnonb3oBanne

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BHGKTpOMaFHI/ITHBIX BOJIH OJIs1
COTOBOI¥ CBA31"

59

Ypok-uccinenoBanue
"N3yuenue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIHI0 MOOMJIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

61

62

Pentenue 3amaud Ha
ONpeJIeTICHUE YaCTOThI U JITTUHBI
AIEKTPOMATHUTHOUN BOJIHBI

DneKTpOMarHuTHas MpUpoia
cBeta. CKOpOCThH CBeTA.
BonnoBrle cBolicTBa cBeTa

HcTounukm cBera.
[Ipsamonuneitnoe
pacrpocTpaHeHHE CBETA.
3armenust Connua u JIyHbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aK0OH OTpaKEHUs CBETA.
3epkaina. Pemenue 3agau Ha
NpUMEHCHHE 3aKOHA
OTpaKeHHsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITonHOEe BHYTpEHHEE
OTpa)KEHUE CBETA.
Hcnonn3oBanue MOIHOTO
BHYTPEHHETO OTPAKEHUS B
OIITMYECKUX CBETOBOJIAX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopatopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH
yTJja MpeJIOMIICHHS CBETOBOTO
Jyd4a OT yIJIa IaJCHHs Ha
rpanuiie "Bo3gyx-crekiao""

67

VYpok-koHpepeHuus
"Ucnonn30BaHue ITOTHOTO
BHYTPEHHETO OTPAKEHUS:
CBE€TOBO/JIbI, OIITHKOBOJOKOHHAasA
CBS3b"

68

JInaselr. OnTrdeckas cuia
JIMH3BI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue nzobpaxeHuii B
JINH3aXx

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a

70

JlaGopaTtopHnas pabota
"Onpenenenne GOKyCHOTO
pacCTOSIHUSA U ONITUYECKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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CHJIBI COOMpAroNIel JTUH3bI"

VYpoxk-koH(pepeHus

71 "OnTudeckue TUH30BbIe bubmmorexa [TOK
| https://m.edsoo.ru/ff0cOa7e
puOOpbI
79 I'na3 xak ontuyeckas cucrema. bubnmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHpepenmus "JledexTs
73 3penus. Kak coxpanutb
3peHue"
Pasnosxenue 6enoro ceera B
74 cnektp. OnbiTel HetoToHA. bubnnoreka [HOK
CrnosxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcus ceera
Jlaboparopnas pabota "OnbITbI
10 PA3JIO’KEHHUIO OEJIOTO CBETA B
75 CIIEKTpP ¥ BOCIIPUATHIO LIBETA bubnnoreka [JOK
MPEIMETOB MPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUH Yepe3 [IBETOBbHIE
bmbTpe"
VYpok-npaktukym "BoaHoBble
76 CBOICTBaA CBeTa: AUCIIEPCHS,
uHTepdepeHus u qudppaxus'
77 Omnsitel Pesepdopaa u bubnnoreka [JOK
IJIAHETapHAask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens
aroma bopa
Hcenyckanue u nornomeHue
79 cBeta arToMoM. KBaHTHI bubmmorexa [JOK
. ] ' https://m.edsoo.ru/ff0c144c
JInHelyaTeie CIIEKTPBI
YPpOK-TIpaKTUK
80 "}II)afiJn;3 eHHe Zﬁem OB bubmmorexa [JOK
A " P https://m.edso0.ru/ff0c1550
UCITyCKaHHS
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [JOK
A s https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToOMHOTrO siipa. bubnmoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0cl18ac
83 PaanoaktrBHBIE TpEBpaIICHHUS. bubnuorexa [JOK
H3otomnsl https://m.edsoo.ru/ffOclal4
Penrenue 3amad mo treMe:
84 "PagnoakTuBHBIE bubmmorexa LIOK
8 " https://m.edsoo.ru/ff0c1b4a
MpEeBpaICHUS
85 [Tepuon monypacmana
Ypok-koH(pepeHusa
" P depeiu bubnmuorexa [JOK
86 PanroakTuBHBIC U3TyUYEHUS B

IpUpOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCcOBOI'0 YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

89

DHeprust CBSA3M aTOMHBIX SJIED.
CBs13b Macchl U SJHEPTUU

Penrenue 3amau mo reme
"Anepubie peakuun'

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peaknuu cuHTe3a u neiaeHus
anep. Uctounuku 3Hepruu
CouHiia 1 38631

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHnpepennus "Anepuas
sHepreTuka. JlercTBus
paZMOaKTHBHBIX U3Ty4YCeHUN Ha
JKUBbIE OpraHU3Mbl"

92

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanToBele siBieHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHas padora Ne3 mo
Teme "DIeKTPOMarHuTHOE
noJie. JNEeKTPOMarHuTHbIE
BOJIHBIL. KBaHTOBBIC sIBIICHUS"

94

95

96

HTorosas npomMexyTouHast
aTTecrauus B popme
KOHTPOJIbHON paboThI

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHbie pabOTHI 1O
Kypcy "B3aumoneiicteue Ten"

[ToBTOpeHnue, 06061IeHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a/a4 I10 TeME
"TemnoBsbie mporecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

97

[ToBTOpeHue, 0600IICHNE.
Pemenne pacueTHsIxX U
KayeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBUTraTeeit’

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

98

[ToBTOpeHue, 0600IICHNE.
Pemenne pacueTHsIxX U
Ka4eCTBEHHBIX 3a/]1a4 M0 TEME
"KII/I anextpoycTaHoBOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

99

[ToBTOpeHue, 0600IICHHE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBble siBIIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2c52

100

[ToBTOpenue, oboOIICHNE.

bubmuoreka [JOK
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Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUs B
Mmexanunke", "Konebanus u
BOJIHBI"

https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6oOIIeHNKE.
101 Pabora ¢ Texcramu 1o Teme
"CseroBble gBiaeHud"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

[ToBTOpEeHME, 000OIICHUE.
102 Pabora ¢ Texcramu 1o Teme

"KBanToBas U siepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) (PUINUECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PM3MUYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  MPOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COJIIOTHOW MOTPENIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCcKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEeIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU coObupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepuU30BaTh MPUHIUNBI JEUCTBUS HM3Y4YEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HMX OMNHCAaHUS,
UCTONB3ysl 3HaHUA O CBOHCTBaX (PU3MUECKMX  SIBICHUM U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOILICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOTUYHO JIeNaTh KpaTkKue COOOIICHHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTalUe

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX




8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh IIOHATHA

1.2

13

14

1.5

pa3iudaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBLACIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBIICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyeMBIX  BEIWYHH,
0003HaueHMsI M €AUHULIBI (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

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

1.7

pemarh pacuéTHbIe 3aaud B 2 — 3 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBAIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX JJI1 peHIeHHus 3aJadd, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHWEe (PU3UYECKOW BEIMYMHBI C HW3BECTHBIMU

JaHHBIMU




1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH OMOIIA
(U3HYECKUX METOOB, UCTIONB3YS OMKUCAHUE UCCIICOBAHUS, BBIICIIATh
MIPOBEPSIEMOE MPEIOJIOKEHUE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOABI

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMmynMpoBaTh — IpOBEpsieMble
OPEANONIOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMIKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIEOBaHHUE, COOMpaTh YCTAaHOBKY U BBIMOJIHATH
U3MEpPEHUs, CIeAysd  MPEAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaONIUIl U TpaduKoB,

ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM MCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpEeMIOKCHHOM MHCTPYKLUMH, W  BBIUHUCIATH 3HAYECHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHMKH Oe3omacHocTH npu  paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONHUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHUH U HEOOXOIUMbIe

¢buznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJIICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIeH

1.16

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM

KU3HM 1711 oOecriedyeHHs O€30MacHOCTH TMpU  OOpalieHuu ¢




1.17

npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHSI 3/I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIEH cpelie

OCYIIECTBIISATh MOUCK MHPOPMAINHN (DU3UIECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M IMYTEM CpaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATH WHPOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpC‘IHBOﬁ HJIH MOXKET OBITh HC,Z[OCTOBCpHOfI

1.18

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  nmpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHGOPMAIMKA U3 OJHON

3HaKOBOM CUCTEMBI B APYyryro

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJICpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHOM WM HCCIIEIOBATEILCKON JIEATEIBHOCTH, TPH ITOM
IpPaMOTHO HCIIOJIb30BAaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

(GU3HKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PaCHPENeNiaTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBINIOJIHEHHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIaJ B JCATENbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3iudaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel © (PU3MUECKUE SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyEMBIX  BEIWYHH,
0003HaueHMsI M €AUHULIBI (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (DU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CHTyallMld NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarh pacu€THBIE 3a7a4yM (OMHparommecs Ha cucrtemMy u3 2 — 3
YpaBHEHMI), HCHONB3Ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIIUE
¢u3nveckne BENWYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3aJaud
3allUCBIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTAIOIIUE  WIIH
M30BITOYHBIC JAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOANUMBIC
AJig pelICHUd, IMPOBOAWUTH paC‘-IéTLI U OLCHUBATHL PCATTUCTUYHOCTDH

MOJIyYEHHOT0 3HaUYeHUs (PU3UUECKOI BEIMYMHBI




1.8

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUINTh MNpPU MOMOILIU
(U3NIECKUX METOJIOB, MCIIONB3YS OIMMCAHUE HCCIICIOBAHUS, BBIICISTH
MpOBEpsEMOe TPEANOIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKA
MPOBEJCHHUS] UCCIICOBAHUSA, JIEJIaTh BBIBOJBI, HHTEPHPETUPOBATH

pe3ynbTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

1.10

MPOBOAMUTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
(U3MUECKUX CBOMCTB TeN: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, (POPMYITUPOBATH BBIBOIBI

IPOBOAMTHh TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHMI,
ompeneNss CpelHee 3HAuCHHE H3MepseMON BelW4YMHBI (POKyCHOE
paccTostHue coOuparoiield JUH3bI), 00O0CHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

NpoOBOANUTL HCCIICAOBAHUC 3aBUCHUMOCTEH (bHSI/I‘leCKI/IX BCINYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II\/JII IJIaHWPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YJIbTAaThl
HOJ'IquHHOI\/JI 3aBUCHUMOCTH q)HSI/I‘{eCKI/IX BCIIMYHMH B BUJC Ta6J'II/IHI/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUITAHUPOBATh M3MEpPEHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
W BBINOJHATE M3MEPEHHUs, CIeays MPEUI0KEHHON WHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE

pPE3yJbTAThI C YYETOM 3aIaHHOM MOTPEIIHOCTH H3MEPEHUI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

pa3nn4yaTh OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepuaibHas TOUKa, a0COMIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOJZCIIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS M3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

HUCIIOJIB30BAaTh CXEMBI H CXCMATUYHBIC PUCYHKH  H3YUCHHBIX

TEXHUYECKUX YCTPOUCTB, M3MEPUTENBbHBIX npuOopoB u




TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKUE CXEMBI I TOCTPOCHUS U300paKeHUN B TIOCKOM

3epKajie U coduparouieit mmH3e

1.17

NPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUU B MIOBCETHEBHOM
KM3HU i1 oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHuu C
npruOOpaMu U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.18

OCYIIECTBIISITh MOUCK MH(POPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOpMYIHpYs TOUCKOBBIA  3arpoc,
HaxoJWUTh MYTU  ONpPEAENEHUs  JIOCTOBEPHOCTH  IMOJYYEHHOU
nH(popMalMid Ha OCHOBE HMEIOIIMXCS 3HAHMM U JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHMH  Hay4HO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biaxere  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

1.21

cO31aBaThb cOOCTBEHHBIE ITHCHMEHHBIE H YCTHBIC COO6HIGHI/I${ Ha
OCHOBe HH(pOpPMAlUM M3 HECKOJBKUX HCTOYHUKOB (HPU3UUECKOrO
coJiepKaHusl, MyOJIMYHO HPEJCTaBISITh Pe3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  ACATENBHOCTH,  NPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeina
(GU3MKH U CONMPOBOXKJATh BBICTYIUIEHHWE NpE3eHTalued ¢ ydéToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IIPpU BBITTIOJIHCHUHA y‘-Ie6HI)IX IMPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (1)I/ISI/I‘-IGCKI/IX
mponeccoB pacupCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTHUPOBATH €ro, aJICKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPANBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA
®U3BHKA U EE POJIb B IIO3HAHNU OKPYKAIOIIET'O MUPA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

Odu3uka — Hayka O TMpupoje. SIBIEHUS NPUPOIBIL.
1.1 du3nyeckre  ABICHWSA. MEXaHWYECKHE, TEIUIOBBIC,

QJICKTPUYICCKUC, MAT'HUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeIMUUHBL.  M3MepeHue  (U3NUECKUX
1.2 BenuuuH.  ®Dusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHHA: Ha6J'IIOI[eHI/Ie,
IIOCTAaHOBKAa HAY4YHOT'O BOIIPOCA, BBIABUIKCHHUC T'HUIIOTC3,
OKCIICPUMCHT II0 IMPOBCPKE THUIIOTES, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
1.4 Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
e lI3mepeHune paccTOsHMI.
L5 e l3mepenue o0bEMa KUAKOCTH U TBEPIOTO TENA.
' e Omnpenenenre pa3MepoB MaJbIX TE.
e l3mepenue TeMIIepaTypbl npu IMOMOIITN

KUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

CrpoeHnue BemecTsa: aTOMbl U MOJIEKYJIBI, UX Pa3MeEphL.
2.1 OnbIThl,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE

BEIIECTBA
2 JlBwkenne dvactuir  BemiectBa. CBS3b  CKOPOCTH

2.2 JIBWKEHMSI YacTHLl € TemrepaTypoi. bpoyHoBckoe

nBwkeHue, 1uddy3us

23 B3anmoaeiicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC




ArpeFaTHBIC COCTOSAAHUA BCHIECTBA: CTPOCHHUE TIa30B,

KUAKOcTed U TBEPABIX  (KPUCTAUIMYECKUX)  TEIl.

2.4 B3anMoCBsI3p MKy CBOWMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTryeckue pabOTHI:
e Omenka jguamMeTpa aromMa METOJAOM pSAOB (C

WCIIOIb30BaHueM ¢oTorpaduii).
2.6 e OmnbITel N0 HAONIOJEHUIO TEIUIOBOIO PACUIMPEHUS

ra3os.
e OmnbiTel 10  OOHapyXeHHIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE IBUKECHUE
3.9 Ckopoctb. CpenHsisi CKOpOCTh IIPH HEPaBHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SIBnenne uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 T€J KaK NPUYMHA U3MEHEHUS CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 [TnoTHOCTH BemecTBa. CBsI3b IIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUSA TeEIl
38 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Cuia TSDKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHHe CKOJNBXEHUS W TPEHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxxeHue cuj, HaANpPaBJIEHHBIX [0 OAHOM MPSAMOIA.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTrueckue pabOTHI:

e OrmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBHIKEHUS




(mapuka B KHJAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
ABTOMOOWJIS U TaK Jajiee).

e OrmpeneneHue cpeaHell CKOPOCTH  CKOJIBbXKEHUS
OpycKa WM IIapHKa 10 HAaKJIOHHOW TIOCKOCTH.

e OrmnpeneneHue MIOTHOCTH TBEPAOTO TeEA.

e  OmbITH, JEMOHCTPHPYIOIINE 3aBHCUMOCTh
pacTshKeHUs (medopmariunm) MPY>KHUHBI oT
IIPUIIOKEHHOM CHUIIBL.

e OmbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI
TPEHUSI CKOJBKEHHS OT Beca Tela W Xapakrepa

COIIPHUKACAIOIIUXCA HOBerHOCTeﬁ

duznyeckue sIBICHUS B NPUPOJE: MPUMEPhI IBIKEHUS C
3.11 Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEXHUBOU IIPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

3.12 TexHuyeckue ycTpoHCcTBa: AMHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

41 HaBnenue TBEpHoro tena. CrnocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1ABIICHUS

42 JlaBneHue rasa. 3aBUCUMOCTh JaBJIeHUs Ta3a OT 00bEMa,
TEeMIIepaTyphl

43 [lepenaua naBneHust TBEPABIMU TEIaMU, KUAKOCTAMHU U
razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MaLTUHBI

3aBHCHUMOCTh  JaBJICHUS OJKUIAKOCTH OT  TIIyOWHBI.
4.4 IM'uapocraTudeckuii mapanokc. CooOmarmmecs: CoCy/bl.

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

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpudanHbl
45 CYIIIECTBOBAHUS BO3AYIIHOW 00o0moukm 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT

BBICOTEI HaJl YPOBHEM MOPs

46 N3mepenue armocdepnoro masnenus. [lpubopsr st
M3MEPEHUS aTMOC(PEPHOTO JTaBICHUS

JlelicTBue KUIKOCTHM U Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

4.10

411

[IpakTrueckue pabOThI:

e HccaemoBaHue 3aBHCHMOCTH Beca Tejla B BOAE OT
00béMa Morpy>XEHHOM B JKUJIKOCTh YaCTH TeJa.

e Omnpenenenue BBITAJIKUBAIOICH CHJIBL,
JICUCTBYIOLIEH HA TEJIO, MOTPYXKEHHOE B )KUIAKOCTb.

e IIpoBepka HE3aBUCHMOCTU BBITAJIKUBAIOLICH CHUIIBL,
JICUCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MACChl Tea.

e  OIEBITHL, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh
BBITAIKUBAIOIICH CHJIbI, JEHUCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMa MOTPYKEHHOH B KHIKOCTH
YacTH TeJIa M OT INIOTHOCTH JKUJKOCTH.

e Koncrpynposanue apeomMeTpa 1581051
KOHCTPYMPOBAaHHUE JIOAKM U  oOmpeneneHue e

Irpy30I104bEMHOCTH

dusnueckue SABJICHUA B nmpupoac: BJIMSIHHUC
aTMocq)epHoro JaBJICHHUA Ha JKUBOH OpraHu3M, IJIaBaHUuC

pBIO

TexHuueckue ycTpoHCTBAa: COOOLIAIOIIMECS COCYHBI,
YCTPOMCTBO  BOJONPOBOJA, TIMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIHOCTD

53 [IpocTeie MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAs

' I0CKOCTh. [IpaBuno paBHOBeCHS phryara

5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  KoapdunueHt

5.5 TMOJIE3HOTO AeHCTBHSI MEXaHU3MOB. [IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

5.6 [ToTennuanpHas SHEPTUH TEJIA, OTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sneprust

5.8 [TonHass mexaHwdeckass SHEpPrusl. 3aKOH W3MCHEHHUS H




COXPaHEHUS MEXaHHUYECKON SHEPrUU

[IpakTuueckue paboOTHI:
e Onmnpenenenne  pabOTBIl  CWJIBI  TPEHHS  TPH

PAaBHOMEPHOM JIBHXKCHHHU TEJIa II0 FOpHSOHTﬂJ’IBHOﬁ

IIOBEPXHOCTH.
5.9 .
e lccnenoBanue ycinoBHil paBHOBECHS pblyara.
o l3mepenue KIIJl HaKIIOHHOM IIIOCKOCTH.
e li3yyeHnue 3aKkOoHa COXpaHEHUsT MEXAaHUYECKOU
SHEPruu
®dusnyeckue SBICHUS B IMPUPOJE: pPblYaru B Tele
5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, NOABWXHBIA U
5.11 HETIOJBMKHBIN OJIOKH, HAKJIOHHAsI TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiembie 3JIEMEHTHI COICPKAHUS
pasznena JJIeMEeHTa
TETUJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3mepbl
1
MoJIeKyl.  ONbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue M amopgHbIe
6
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUSA
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO




TCIIJIOBOT'O ABMIXXCHUSA YaCTHI]

Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH

o SHEPIuu: Terionepeaada 1 CoBepiieHue padoTol
68 Bunsl Tennonepenauu: TEMIONPOBOJHOCTb, KOHBEKIUS,
' U3Iy4YeHUE
KonnyectBo  TemnoTel.  YjenbHas — TEMJIOEMKOCTb
6.9
BEIIIECTBA
TenmooOMeH u TemioBoe paBHOBECHE. YpaBHEHME
6.10
TEIIOBOro OanaHca
6.11 [InaBneHue u oTBepAEBaHNE KPUCTANINYECKUX BELIECTB.
. VY nenpHas TEm0Ta IUIABIECHUS
[TapooOpazoBanne ¥  KoHaeHcauus. Vcmapenue.
6.12 Kunenne. VYpaenpHas  Temnora  napooOpa3oBaHMUSL.
. 3aBHCHMOCTH TEMIEpaTypbl KHIIEHUS OT aTMOC(EpPHOTrO
JIaBIICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TOIIMBA. Y IebHasl TENJI0Ta CTOPAHUS
[lpunmunsl  pabotel  TernoBbix  asurarene  KIIJ]
6.15 TEIJIOBOTO JABHraTens. TerioBble ABUraTeld M 3alluTa
OKpY>KaroIen cpeabl
3aKoH COXpaHeHHS W PEBPAIICHNS YHEPTHU B TETUIOBBIX
6.16
nporeccax
[IpakTudeckue padbOTHI:
e OnbiTBl 1O  OOHAapyXEHUIO  JeMCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
e OnBITH 1O BBIPAIIUBAHUIO KPHCTAIJIOB ITOBApEHHON
COJIM MJIM caxapa.
6.17

e OmnpITel MO HAOIOACHHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, )KMJKOCTEU U TBEPIABIX TEJ.

e Omnpenenenue JaBICHUS BO3Ayxa B  OajyloHE
LITIpHUIIA.

L4 OHBITBI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTDb JaBJICHUSA




BO37yXa OT ero o0béMa W HarpeBaHus WIH
OXJIaXKICHUSI.

o IIpoBepka runoressl JUHEHHON 3aBUCUMOCTH JJIMHBI
CTOJIOMKA KUJKOCTH B TEPMOMETPHUUECKOU TPYOKe OT
TEMIIEpPaTyphI.

e HaOmtoneHne n3MeHeHUs BHYTPEHHEN SHEpPruu Tela
B pe3yibTaTe Temjonepesadyd U pabdoThl BHELIHHUX
CHIL.

e HccnenoBanue — sBIEHMS ~ TEIJIOOOMEHA P
CMEILIMBAHUU XOJIOAHOM U ropsyeil BOJbI.

e OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOI'O
BOJIOU pu TEII000MeHe c HarpeTbIM
METAJUTMYECKUM [IMITAHAPOM.

e OnpezneneHue yaelbHON TEMIOEMKOCTH BEIIECTBA.

o HccnenoBaHue mporecca UCIapeHusl.

e OmnpeneneHre OTHOCUTEIILHOMN BIAKHOCTH BO3LyXa.

e OmnpezneneHue yaelbHON TEIUIOTHI IJIABJICHUS JIbJA.

6.18

6.19

@usnyeckue SABICHHS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHbIE SBIEHUS B MPHUPOJAE,
KpHUCTaJUIbl B Iipupoae, usnydenue ConHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4UK TeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTATCIIb BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apSKEHHBIX TEN OT
BEJINYMHBI 3apsI/I0B U PACCTOSIHUS MEXY TEJIaMH)

7.3 Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO




noss. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I0JIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHuKY 1
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6
ANEKTPUYECKOT0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKa
[evictBus 3IIEKTPAYECKOTO TOKa (TertoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
g Onexktpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
7.
HaIpsHDKEHUE
9 CornpoTuBieHue MIPOBOJHHUKA. VYnenvHOE
7.
COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
IlocnenoBarenpHOE M MAapaJlIEIbBHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PabGota ¥ MOIIHOCTH 3JNEKTPUUECKOTO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
DNeKTpUYecKue Lenu U MOTPEeOUTENTH SIEKTPUUECKOMN
7.13
sHepruu B ObITy. KopoTkoe 3ambikaHne
[ToctosaHble MarHuThl. B3amMopencTBHUE TOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosie. MarHutHoe 1ONe 3eMIM MU €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
6 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.1
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO TMOJS HA TMPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKAa. Mcmonp3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE




Oneitel  @apanes.  SIBineHune  3IEKTPOMArHUTHOMN

7.18
unaykiuu. [Ipasuio Jlenna
DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 AIEKTPUICCKOM SHEPTHH. DNEeKTPOCTaHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
e OnpiTel 1O HAOMIOACHUIO  DJICKTPHU3ALUA  TEI
WHYKITUEH U TIPH CONTPUKOCHOBEHUHU.
o lccnenoBanue IEHWCTBUS IIEKTPUYECKOrO IOJIA HA
MIPOBOJIHHUKY M TUNJICKTPUKH.
e (COopka u mpoBepKa PadOTHI DJICKTPUUECKOU IIETH
IIOCTOSIHHOT'O TOKA.
e l3MmepeHue U perympoBaHUE CHITBI TOKA.
e l3MmepeHue U perympoBaHUE HAMIPSIKCHHSL.
e HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO
4yepe3 pe3ucTop, OT COMPOTUBIEHHS pE3UCTOpa U
HaIPsDKCHUS Ha PEe3UCTOPE.
e  OTmBITHL JIEMOHCTPHPYIOIIIHE 3aBHCHMOCTD
290 ANEKTPUYECKOTO COTMPOTUBIICHUS MPOBOJHUKA OT €r0

JUIMHBI,  TUIOIIAJAM  TONEPEYHOro  CEYeHHs U
MaTepuara.

o [IlpoBepka mpaBmia CIOXEHUS HAMPSDKEHUH TpU
HOCJIEIOBATEIbHOM COETUHEHNH JIBYX PE3HCTOPOB.

o IlpoBepka mpaBwia JuIi CHIBI TOKa HpHU
MapaieIbHOM COCTMHEHUHN PE3UCTOPOB.

e Onpenenerane  pabOTBI  JJIEKTPUYECKOTO  TOKa,
UAYILETro Yepe3 pe3ucTop.

e OmnpeneneHre MOIIHOCTU 3JEKTPHUECKOrO0 TOKa,
BBIJIETIIEMOM Ha pE3UCTOPE.

e UccnemoBaHue 3aBHCHMOCTH CHJIBI TOKa, WIYIIETO
gepes JIAMIIOYKY, OT HalpsHKEHUs Ha HEll.

e Omnpenenenue KIIJ[ HarpeBarens.

e HccnenoBanue MarguTHOTO B3aUMOJICUCTBUS




NOCTOSIHHBIX MarHUTOB.

e l3ydyeHne MarHUTHOTO MOJIA MOCTOSIHHBIX MarHUTOB
MIPU UX OOBCTMHEHUH U Pa3JICIICHUN.

e HccienoBanue NEUCTBHUS SJIEKTPUYECKOrO TOKA HA
MAarHUTHYIO CTPEJIKY.

e OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTH CHIIBI
B3aMMO/JICUCTBUS KATYIIKM C TOKOM M MarHuTta OT
CHUJIBI TOKA W HAIIPaBJICHUS TOKA B KAaTYIIIKE.

e U3ydyeHue  [EWCTBHS  MArHUTHOTO  MOJISI  HA
MPOBOJIHUK C TOKOM.

e KoHcTpynpoBanue H H3y4yeHue paboThI
3JIEKTPOJIBUTATETIS.

e l3mepenne KIIJI anexTpoaBUrarebHON yCTaHOBKHU.

e  OnwIThH 10 HCCIICIJOBAHUIO SABJICHUA
SHeKTpOMaFHHTHOﬁ HHAYKIHUH: HCCIICOOBAHUC
H3MCHCHUH 3HaA4YCHUA u HaITpaBJICHHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

Ouznyeckue SBIEHUS B TMPUPOJE: DIEKTPUUYECKUE
SBICHUST B  aTMocdepe, DJIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJd, Apen( MONFOCOB,
POIIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHUAHHUC

TexHnueckue ycTpoWcCTBa: AIIEKTPOCKOI, aMIIEpMETP,
BOJIbTMETpP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
AJEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA




9 KVIACC

Kon

paszaena

Kox snementa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE MPAMOTMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimosinHeitHoe amxeHue. CpenHsis
8.4 W MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHAH
8.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
' JBUKCHHE
8.6 CBob6oguoe nagenne. OnbITel [anunes
PaBHOMEpHOE nBMXKEHHME TO OKpyKHOCTH. [lepuon u
8.7 yacToTra oOpareHus. JIuHeiHas W yriioBas CKOPOCTH.
LleHTpOoCTpeEMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuia ynpyroctu. 3akoH ['yka
513 Cuna TpeHMs: cuia TPEHUS CKOJIbKEHUS, CUila TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
814 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 Isuwxenne  mmaHer  Bokpyr  Comunma.  Ilepsas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBeCcHe MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE
8.16
TENO
817 PaBHoBecue TBEPHOro Teaa € 3aKPEIUIEHHOW OCBIO

BpaieHusi. MoMeHT cuibl. LleHTp TshkecTu




8.18

Nmnynbce Tena. M3menenue nmmyinbca. UIMmynbe cuiibl

8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 PeaxkTtuBHOE nBMKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTb
822 PaGora cun TsxecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUH U PabOThI
593 [loTrenumanpHast dSHeprus Tejla, MOJHATOrO  HaA
' MMOBEPXHOCTHIO 3eMIIn
8.24 [loTenunanpHas 3HEpPIUs CKATON NPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHUYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPrun
[IpakTuueckue paboOTHI:
e OmnpeneneHne CcpegHe CKOPOCTH  CKOJIBKCHHS
Opycka WM JBUXKEHHS [IapuKa IO HAKJIOHHOM
TUTOCKOCTH.
e Onpexnenenue YCKOpEHUs Tena npu
PaBHOYCKOPCHHOM  JBMKCHHHM TI0  HAKJIOHHOU
TJIOCKOCTH.
e HccnenoBanue 3aBHCHMOCTH ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM  JIBIDKEHUM 03  HaudalbHOU
CKOpOCTH.
e [IlpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPECHHOM
8.27 JIBUKEHUM  0€3  HadaJbHOM  CKOPOCTH  IYTH

OTHOCATCS  KakK psAA  HEYETHBIX  YHMCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BpEMEHU
OJTMHAKOBEI.

o lUccnenoBaHue  3aBUCUMOCTH  CHJIBI  TpPEHHSA
CKOJIBYKEHUS OT CHJTBI HOPMAJIBHOTO JIaBJICHHUSI.

e Omnpenenenue k03P PUIHICHTA TPEHUS CKOITBKEHUS.

e Omnpenenenne KECTKOCTU NPYKUHBI.

e Onmnpenenenne  pa®OTBI  CHJIBI  TPEHUS  IIPH
PaBHOMEPHOM JIBH)KEHHH TeJa 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

e Ormnpenenenne pabOTbl CHUIIBI  YIPYrocTH MpHU




8.28

8.29

noabEMe rpy3a ¢ UCIIOJIb30BAHUEM HEIIOJABUKHOI'O U

MOJABUXKHOTO OJIOKOB
®dusnyuecKkue SBJICHUS B MPUPOJE: MPWIUBBI U OTIIUBBI,
JnBUKeHHEe IutaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
TexHuueckue  yCTpOMCTBA:  CHUMAOMETP,  JaTYUKHU

IIOJIOKCHMUS, PACCTOAHNA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarensHoe JABHXXCHUC. OCHOBHBIC XapaKTCPUCTHKH

KOJIeOaHUM: IepPHO/I, 4aCTOTa, aMIUTUTY/a

MareMaTH4eCcKUi n HPY)KHHHLIﬁ MassTHHKH.

[IpeBparnienue 3HEprun MpH K0JIeOATETLHOM JABHKCHUT

3aryxatomme KoseOaHus. BbIHYKICHHBIE KOJIEOaHMS.

Peszonanc

94

9.5
9.6

9.7

Mexannyeckue BoJHbL. CBOICTBA MEXaHUYECKUX BOJIH.
[IpononpHbie W monepeyHbie BOJIHBL. [[7TMHA BOJHBI U
CKOpOCTh €€ pachpocTpaHeHUsi. MexaHu4ecKrue BOJIHBI

B TBEP/IOM Telle, CECMUYECKUE BOJIHBI

3ByK. ['/poMKOCTh U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

Nudpas3Byk u ynbTpazByk

[IpakTudeckue pabOTHI:

e Omnpenenenue YacTOThl W TepuoAa KoJeOaHUi
MaTeMaTHYeCKOTO MasTHHKA.

e OmnpeneneHne 4YacTOTBl W TIepuoAa KoJeOaHWi
MPY>KUHHOTO MasiTHUKA

e lccnemoBanne 3aBHCHUMOCTH TIEpHOJa KOJeOaHWI
MOABEUIEHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.

e lccnemoBanne 3aBHCHUMOCTH TIEpHOJa KOJeOaHHI
MPY>KUHHOTO MAasiTHUKA OT Macchl Irpy3a.

e IlpoBepka HE3aBUCHUMOCTH TIepHOJaa KOJeOaHUI
rpy3a, MOJABEIIEHHOT0 K HUTH, OT MAacChl Ipy3a U
JKECTKOCTH MPYKUHBI.

e U3mepenue yckopeHHst CBOOOIHOTO MAJACHUS

9.8

duznueckue SIBICHUS B npupoac: BOCIIPUATHUC 3BYKOB




KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
LIYHaMH, X0
9.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIOJIB30BAaHUE
' yIbTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTh cBera.
' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 e l3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJH C
MTOMOIILI0 MOOUITBHOTO TenedoHa
duznyeckue SABICHUS B IpUpoje: OHOJOTMYEcKoe
10.5 JIEWCTBUE BUIHAMOTO, yIBTPaPHOIETOBOTO u
PEHTI€HOBCKOI'O N3JIy4eHUN
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast monens cBera. MicTouHHMKYM cBETa
11.2 [IpsimosnHENHOE pacpOCTpaHEHHUE CBETA
OTtpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKkOH MPEJIOMJICHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpa)KEHHE CBETa
1 11.5 JIunza. Xop tyyel B TMH3E
116 OnTuueckast cucreMa QoroanmnapaTa, MHKpPOCKOINA U
' TeJecKoma
117 I'maz kak onrudeckas cucrema. biauzopykocts H
' JAJIbBHO30PKOCTh
118 Paznoxenue Oenoro ceeta B criektp. OnbiTel HeloToHA.
' CiokeHne CneKTpallbHBIX LBETOB. [{ucnepcus cBeta
[IpakTrueckue pabOTHI:
11.9
e lUccnenoBaHue 3aBUCUMOCTH  yIJIa  OTPAXKCHHS
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CBETOBOI'O JIy4a OT yIJia MaJeHHUs.

e l3yueHHWe XapaKTEPUCTHK H300paKEHUsS IMpEaAMETa
B IUIOCKOM 3€pKaJie.

e HccnenoBanue 3aBUCHMOCTH YIJIa IIPEIOMIICHUS
CBETOBOIO Jiyuya OT yria NaJeHHUs Ha TpaHUIE
«BO3J1yX — CTEKJIO.

o [lonyuenue N300paKeHU I c MOMOUIBIO
coOuparoIIe JTMH3HI.

e OrmpeneneHue (boxycHOro paccTosiHus u
ONTUYECKOM CUJIBI COOMpArOIIEeH JTUH3BL.

e  OmbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

e OnpITHl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU UX

HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI

dusznyeckue SIBICHUS B mpupoAc: 3aTMCHUA COJ'IHI_Ia n

11.10 JIyHbI, 1IBETa TEJN, ONTUYCCKHE SBJICHHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

1111 Texnuueckue YCTpOMCTBA: OUKH, MIEPUCKOIL,

' (dboToanmapar, ONTHYECKUE CBETOBO/IbI
KBAHTOBLGIE ABJIEHUA

191 OmnbiTel Pezepdopna u miaHeTrapHas MoOJENb aTOMa.
' Mogaens aroma bopa

122 Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTBHI
' JInnenyaTele CIIEKTPBI

12.3 PaguoakTuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3ydeHHs

194 Crpoenne aromHoro szapa. HyxnoHHas wmozens
' aTOMHOTO siapa. M30Tomnsl

198 PanuoaxTtuBHble npeBpameHus. Ilepuon momypacmnana
' aTOMHBIX SI7IEP

126 SAnepHble peakiu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOTO U
' MaccOBOI'0 YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peaknuu cunresa u aenenus saep. Mctounuku sHepruu
' CouHIta 1 3831

12.9 SAnepnass oHepretuka. JleiicTBUe  paaMOaKTUBHBIX




M3JTy4YeHUN Ha KUBbIE OpraHU3MBbI

12.10

12.11

12.12

[IpakTryeckue pabOTHI:

e HalGmroneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB
U3JTY4CHUSI.

o UccnemoBaHue TpPEKOB: H3MEPEHHE  DHEPTHH
YaCTHIII IO TOPMO3HOMY ITyTH (110 oTOrpadusim).

e U3mepenue paanoakTUBHOTO (poHA

®usnyeckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
PaIUOAKTUBHOE H3JIy4€HUE IPUPOIAHBIX MHHEPAJIOB,
JEICTBUE PpAJUOAaKTUBHBIX M3IYyYEHMM HAa OpraHu3M

YCJIO0BCKa

Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JAO03UMETP, KaMEpa Bunbscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUNU NPUPOJIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapata ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOIEeHHsT MPaBMJI OE30MACHOTO TpyJa: HaOmrofeHUuEe (HU3HMIECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUH,  MPEICTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BsICHEHUS! (PU3NUECKUX MPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3aadyH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3OBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTIKCHUH (U3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WnTtepHer; BrnaaeHue 0a30BBIMM  HaBbIKAMU  I[IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHUWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTEIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna AJis
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE JIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, TMPOCKIIHH
MEPEMEILCHUSA, IyTH, KOOPAWUHATHI MPH PABHOMEPHOM MPSAMOIMHEUHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCUMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONINE CBOOOJHOE IMaJCHUE Teja 10
15 BEepPTHKAIH (JBI)KEHUE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

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




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia Il BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BBIYUCICHUS MOJYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 1715 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.TIBC CHUJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Ul TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Peraar. Moment cuist: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
_F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mppocTaTudeckoe 1aBIeHHE BHYTPH KUJIKOCTH.
@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Tena. [lmaBanue CYIO0B U BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JBHXKCHUU

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kosie0aHu NMPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JTaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAA
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
HCCIICTOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOAaHW HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBusi paBHOBecHs pplyara
Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW U HEKUBOU NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeunoi CUCTEMBI,




PEAaKTUBHOE IBUYKEHHE JKMBBIX OPraHU3MOB, PblUYaru B TEJIE€ YEJIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

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

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruomepenaya Kak CIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bunbl Temonepenayn: TemIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4YEeHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
210 UCapeHus W KoHAeHcanuu. KurneHwe KHUIKOCTH. YJenpHas TeIuioTa
' napoobpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunnmns! paboTs! TeroBbix apuratenei. KI1/1 TeruioBoro asuraTens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HArpeThiM MWIMHIAPOM, IOCJIE OIYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBUSAX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpOo1eCCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWCTBHE SIEKTPUYECKOrO TMOJsS Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memum: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOI0 CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
PEIOXPAHUTEIN, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
Ilpakmuueckue pabomol
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMIIEHUS CTEKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHMH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss Comnma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6era-, raMmma-u3nydenus. Peakiuu anbpa-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapuas Mozenb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHIANBUIAYAIBHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACPHAsA DOHCPICTHUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
Mertoauueckoe nocodue. @usuka. 7 kinacce (2022 r.)
Metoauueckoe nmocooue. dusnka. 8 kmace (2022 r.)

Metonunueckoe nocodue. @usunka. 9 kmacc (2022 r.)

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://myschool.edu.ru



