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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM (penepanbHON padoyeil mporpaMmMbl BOCHIUTaHUS U
KOHIEMNIINU MTpenojaBaHus yueOHoro npeamera « Ou3nukay.

ConmepxaHue mporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3yYCHUS
¢bu3uKN Ha AEATeTPHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3HKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[Tporpamma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y9eOHOMY TMPEIMETY.

dusuka SBISETCAS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEW U (HU3NYECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOro OO0pa3oBaHUsA B CTPYKType OOIIETro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC JOKA3aTCIILCTBA
I IIOJIYYCHUA BBIBOIOB).

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
ONpeeNeHbl B KOHLEMUWUA MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yroMUX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

npuoOpeTeHrue HMHTEpeca U CTPEeMJICHUS OOydarouuxcsi K HaydHOMY
W3YYCHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TT03HAHUA U (HOPMHUPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KakK pe3yJibTara HU3Y4YEHUS
OCHOB CTPOCHHSI MaTepUU U PyHTaAMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TMPEACTABICHUN O POM (PUBMKU ISl Pa3BUTHSL APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
po¢eCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJTOTOBKA K
JanbHEeUIleMy 00OyUYEeHHUIO B 3TOM HAMpaBJICHUMU.

JlocTrkeHre 3TUX TIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICYNBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEUIINX pPaCUYeTHBIX 3amad ¢
WCITOJIb30BAaHUEM (bu3HIeCcKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAIbHBIC HUCCICAOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi UHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3HKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON JESITEIbHOCTH, CBI3aHHBIMHU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UYECKOI HAYKH.



O011iee yuCIoO YacoB, peKOMEHAOBAHHBIX ISl U3yUeHHs (PU3UKH HA 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
gacoB (2 uaca B Henemo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIaTEeIbHBIM, YUHUTEIb JeJlaeT BbIOOP MpHU MPOBEICHUU
7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUE OBYUEHUA

7 KUIIACC
du3uka 1 €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpPa.

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

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyecKue
npudopsl. [lorpenHocts u3mepeHnii MexyHapogHasi cCucTeMa euHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTecTBeHHOHAyUYHBIN METOJI TO3HAaHUA: HAOJIOJEHHE, TOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUecKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHn4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. Dusuyeckue MpuOOPHI U MPoleypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimel.

1. OmpeneneHue NEHbI IeIEHUs MIKAIbl U3MEPUTEIBHOTO Tprbdopa.

2. HM3mepeHnue pacCTOSHUMU.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoOB MaJbIX TEN.

5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U

JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.



1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMeTrpa aromMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 0 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

JIBM2KeHUE ¥ B3anMO/IelicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenve wHepruu. 3aKOH WHEpUUH. B3auMonencTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU Tera.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BEILECTBA.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3Mepenune cuwibl ¢ MOMOIIbIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHJIa
TskecTd. CHUila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOnroneHue MexaHU4eCKOTO ABMXKECHHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MIPUIIOKEHHOM CHUITBI.



5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJI, "KUIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIIyOWHBL. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEpPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIIEPaTypBhl.

[lepenaya naBiIeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€Ja Y MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUJAKOCTH.

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHs.
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Mexanuueckast padota. MOIIHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBmwioy MexaHuku. KosdduumeHnt momnesHoro nedctBus (mganee —
KIIJI) mpocThix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprus. KuHernueckas M INOTCHIUAIbHAS JHEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenoBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEpPruu:
Teuionepesaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JTaBJICHHS.

BrnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.



[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ temmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L 0 N D

HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenne nuddysun.

HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogenue TemioBoro pacuupeHus Teml.

M3MmeHeHne AaBieHUs ra3a mpu WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel Terionepenayu.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienue kunenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuwie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIK caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OalsIOHE MINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJIEHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOmronenne wW3MEHEHHST BHYTPEHHEH OHEpPruuM Tejla B pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI TIaBJIEHUS JIb/IA.
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DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. B3aummopeicTehe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH a3nekTpuueckoro mofs. [lpuHiun
CYIEPIIO3ULINU IJEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUA AIEKTPUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BElIECTBA. 3aKOH Oma
o ydactka nend. llocnemoBarenbHoe W MApajuIieIbHOE  COCIMHEHHE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DOneKTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoE 1osje 3eMJId U €ro 3Ha4eHUE [JIs1 KU3HU Ha 3eMlle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHME BIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTAaTUYECKAS UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[TpOoBOIHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.

JlencTBUsI SIEKTPUUECKOTO TOKA.

L 0 N ok wNRE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

11

DNEeKTPUYECKUN TOK B AKUIKOCTH.

["a30BblIii pa3psia.

W3mepeHne CHIlbl TOKa aMIEPMETPOM.

N3mepeHne 2IeKTpUIeCKOTO HANIPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIIECHUN.

B3anmoielicTBUE MMOCTOSTHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJIHOCOB MAarHUTA.
MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBME MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb OCTOSHHOIO TOKA.

HccenenoBanne SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanest.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHU.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HWHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JABJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WIYIIETO YE€pe3 pe3UcCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh ANEKTPUYECKOTO
COTNPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TOMEPEUHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MapaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.
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12. MccnegoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. UccnegoBaHre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. U3yuyeHne MarHUTHOrO TMOJISI TOCTOSIHHBIX ~MAarHUTOB MpU X
OOBEMHEHUH U pa3/IeTICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KAaTyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlIEHUsS TOKa B
KaTyIIKE.

18. I3yueHue AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI IO MCCJIEIOBAHUIO SIBIIEHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHUE W3MEHEHMI 3HAYEHUS W HANPABICHUA HHIYKIHOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJIeHHU.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOoagHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. Jlwxkenue ruraner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mMnynbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.
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Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOIO HaA

IIOBEPXHOCTBIO 3eMiM. [IoTeHInanbHas 3Heprus c:katoi npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS MEXaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o v kW

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

HabGnrogenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCUETA.

CpaBHeHUEe TyTell W TPaeKTOPUU ABMIKEHUSI OJHOTO W TOrO K€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanue Mpu3HakoOB PABHOYCKOPEHHOT'O JBUKEHUS.

HaOmnronenue ABUKEHUsI TeJia MO OKPYKHOCTH.

HaOnronenne MexaHUn4ecKuX sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CHJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEJL.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hab6nronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKON PHEPTUHU TIPU CBOOOHOM IaJICHUU.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
LIapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.
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5. IlpoBepka THUMOTE3bl: €CAM MPU PABHOYCKOPEHHOM JIBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCUMOCTU CHJIbI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JBMKCHHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
WCIIOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepuo,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU MIPU KOJIeOATEIHHOM JIBHKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaenneole — kojebanus.  Pe3onanc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKkoCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TMEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJa KoeOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TIepHOJia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUN MPYyKUHHOTO MasSTHUKA

o Uk~ w N

OT Macchl Tpy3a.
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5. [IpoBepka HE3aBHUCHUMOCTH TepHojia KoieOaHW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.
DJIEKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana siekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OJleKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. W3yuenue CBOMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
CaeToBbI€ SIBJIEHHSI.

JlyueBass  mogmenr  cBera.  Hcrounumkm  cBera.  [IpsmosmmHenHOe
pactpoctpanenue cBera. 3atmenust Connua u JIynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lcmonbp3oBaHWE TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gydueir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHEeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiieil JInH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

© N o Uk wWwN e



16

9. IlpuHumn nelictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Monenb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jy4ya OT yria

MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yIJia
IIaJICHAS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

4. TlomyuyeHue M300paKeHUI C TOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne GOKYCHOTO pACCTOSIHUS M ONTUYECKOW CHIIBI COOMparoIei
JINH3BI.

6. OIBITHI 11O PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

KBaHTOBBIC SIBICHUS.

OmneiTel Pe3epdopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noriomeHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespauieHus. llepuon nonypacnaga aTOMHBIX SAED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsAA0BOTO M MAacCOBOrO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl W SHEpruM. Peakuuu CUHTE3a H
nenenusd siaep. Ucrounuku 3aeprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyUYCHUNW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4YE€HUS U TIOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoOaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJTHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CrutONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE DHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).
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3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
u  0000IIEHWS TPEIMETHOTO  COACp)KaHWsI ¥ OMbITa  JCATEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKEe JUIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke M 00y4aroluxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipu M3y4eHU JAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUUBACTCS AOCTIKEHUE MPEAMETHBIX U
METAINpeAMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  oOydeHus, (GOpMHUpPYETCS
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHSTH (PU3NYECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIICPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YaloIIMecs BBIMOIHIIOT 3aJaHus, B KOTOPHIX UM
npeajiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH pacrmo3HaBaTh W HAYYHO OOBSCHATH
bu3nYecKue ABICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHCJIe JUTIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanMOOJEe BaXXHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTHA, HAIpUMEp, MPAKTUICCKOTO HCITOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
DHEPTUHU.

Kaxnmas w3 TeM JaHHOrO MOJYJs BKIIOYAET OKCIEPUMEHTAIBHOE
uccleoBaHne 0000IIaIero xapakrepa. Moayiab 3aBepiiaeTcsi MpOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO O0IIIEro 00pa3oBaHusl.
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IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

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

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHMUYECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILIEH COCTABISAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K MCCIEeI0BaTEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTH TIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKa pPEQIICKCUU, TMPU3HAHHUE CBOETO IMpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS
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- AaKTMBHOE Yy4YacTH€ B pEUICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3MUECKHUX
3HAHUM;

- HHTEPEC K MPAKTUIECKOMY M3yUYEHUIO Ipodeccuil, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUSA:

- OpUEHTAlMs Ha NMpPUMEHEHHE (PU3MUECKUX 3HAHUM JUIs pelleHHs 3a1ad B
o0JacTh OKpy’Karolled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

- OCO3HaHHWE IJI00aJbHOr0 XapakTepa SKOJOTMYECKHX MHpoOJeM M MyTel ux
peuieHus;

8) amanTanum K M3MEHSIIOIUMMCH YCJOBHAM COLMAJIBHOW WM NPHPOIHOM
cpeabl:

- TOTPeOHOCTh BO B3aWMOJEHCTBUM MPU BBHINOJHEHUU HCCIECIOBAaHUN H
MPOEKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

- TOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
JEeSATENbHOCTD;

- IOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

- 0CO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

- IUTAHUPOBAHUE CBOErO pPa3BUTHS B NPUOOPETEHUH HOBBIX (U3UUECKUX
3HAHUI;

- CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPOIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

- OLIEHKa CBOMX JCHCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC

YHUBEpCalbHbIC YUeOHbIE IEUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
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Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBEHHBIC CBS3U MPU HM3YYCHHH (DU3NUECKHUX
SIBJICHUI U TPOIIECCOB, JENaTh BBIBOJIBI C UCIOIB30BAHUEM JICTyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3a7aun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIeHUs, BHIOOp Hamboee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIJICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMKM WIA JaHHBIX C y4E€TOM MPEMIOKECHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABIICHHS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpopMaMu W WLIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
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B XO0JI¢ OOCYXJCeHHs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI MO CYHIECTBY 00CYX AAEMON TEMBI U
BBICKA3bIBaTh WJIE€H, HAllEJICHHbIE HA pPELICHUE 33Jaud U MOAJAEpKaHUE
O1arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4le U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3UYECKOIO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
UHAMBUAYAJIbHON paOOThl MpU pPEIIEHUH KOHKPETHOW (Qu3ndyeckon
poOJIEMBI;

NPUHUMATh LIeJId COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ JOCTI)KEHMIO: paclpelensTh pOiau, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFOCH;
BBITNIOJIHATH CBOIO 4acTh paOOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa I10
CBOEMY HANpaBICHUI0 M KOOPAUHUPYS CBOU JACHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NICCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUSCKON 3a7a4H WIIH
TUTaHa HMCCIEJOBAHUA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U Mpejiarath jiaH €€ u3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
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BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCA CUTYyallUi, YCTAHOBJIEHHBIX OILIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIMIMOKY IPU pEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHYECKHUE  SIBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOILAs
cuJa, nedopmanus (ympyras, MJacTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBjeHus (audy3us, TENIOBOE JBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCBIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >KHUIKOCTAMH H
razamM, arMoc(epHOoe JaBlieHHWE, IUIABaHUE TeJl, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBICHHUE;
pacrno3HaBaTh MPOSBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3NYECKUE SIBICHUS B MPUPOJIE:
NpUMEPBI JIBUKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
NpUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJIeHUs Ha >KUBOM OpraHH3M, IUIaBaHHUE PbIO, pblUyard B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeTMYMHBI (Macca, 00OBEM, IUIOTHOCTh BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
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Tena, CWIa TPEHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KO3(GOUIMEHT TOJE3HOr0 JCHCTBUA MEXaHHU3MOB,
KMHETHYECKas M NOTEHLMAJbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPaKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MUYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBecHs pbluara (0s10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
DHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiateh pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLEHUBATh PEATUCTHUYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
MOJIYYeHHBIM pe3yJbTaT, HAXOAWTh OIIMOKHM B XOAE OINbITa, JeJaTh
BBIBOJIBI 1O €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIC
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aIKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;
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MPOBOJNUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
JIPYrol C HCIMOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILErOCs Tela OT BPEMEHHU [IBHXKCHMSI Teja, CHJIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
¥ HE3aBUCHUMOCTH CHJIBI TPEHUS OT TIJIOMIAIN COTIPUKOCHOBEHHSI TEJI, CUITBI
YOPYrOoCTU OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIONICH CUJIBI OT 00BbEMaA
NOTPY>KEHHON YacTH Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJl, YCIOBUW paBHOBECHS pblyara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHUM ~ Y4€OHOTO WCCIEAOBaHUA, COOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeNysl NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
MPEIOKCHABIX TaOMUIT W TpauKOB, JenaTh BBIBOJBI IO pe3yibTaTam
UCCIICTIOBAHMS,

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (HU3UICCKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUJKOCTH M TBEPAOrO Tela, CHUJIAa TPEHHUS CKOJIBXKECHHUS,
JAaBJICHWE  BO3/yXa, BbITAJIKUBAIONIAs  CWUJa, JIWCTBYIOIIAas  Ha
MOTPY’KEHHOE B JKHUIKOCTH TeNl0, KOA(DPHUIIMEHT MOJE3HOTO IEHUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIIOKCHHOH WHCTPYKIIUH: TIPH
BBITIOJIHEHUU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYUHBI,

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON HAa HMX ONMUCAaHUA (B TOM YHCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET], BEICOTOMED, TOPIITHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  TMpUMEpPhl  (HAXOOUTh  HWHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH cpeie;
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OCYIIECTBISATh OTOOp HCTOYHUKOB uHGpopmanuu B HHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOUIEHUS HA
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIECHHsS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MPU 3TOM TPaMOTHO MCIOJIb30BATh
U3YYEHHBIM MOHATUUHBIN ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpeneniarh
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMH 33JadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHbIH  BKJIQJ] B  JIEATEIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSSI DJHEPIUs, TEIUIOBOM JBUIATEINb,
DIIEMEHTAPHBIN ANEKTPUUYECKUMN 3apsJl, HIEKTPUUYECKOE TMOJIE, TPOBOJIHUKU
Y IUDJICKTPUKH, TTIOCTOSSHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTaJUIM3alusi (OTBEpJ/IeBaHUE), KUIICHHUE,
TeIvIonepeaaya (TEeTIonpPOBOAHOCTb, KOHBEKIIHNS, W3JIYYEHUE),
AIEKTpU3aLUs T, B3aUMOJCUCTBUE 3aPSA0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBUE MArHUTOB, JECHCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAST UHIAYKIIHS)
[0 ONHUCAaHMID UX XAapPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;
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pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHEC
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MArHUTHOTO TOJIS JUISl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIUloTa
IUIaBJICHUS, yJelbHas TeIuIoTa NapooOpa3oBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3AyXa, JJIEKTPUUECKUU 3apsf,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(¢u3nYeCKUil CMBICI UCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AMHUIIbI
Gu3NYeCKuX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
GU3MYECKyI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUHU
CTPOEHHMsI BEIEeCTBA, MPUHLMUII CYNEPHO3UIMH TMOoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allMChIBATh €r0 MaTeMaTHYEeCKOe
BBIPKCHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTMYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHUI,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJayd B 2—3 JEHCTBUS, HCHOJIb3Ys 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJTWYMHBI: Ha OCHOBE aHalv3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
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JaHHBIX [ peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
$u3MYECKUX METO/MOB, HCIONb3ys OMUCAHHE HCCIEeIOBAaHUS, BBIACIATH
MIPOBEPSEMOE  MPEAINOJIIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJCHUSI UCCIIEI0OBaHUs, J€1aTh BBIBO/IBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
$u3nyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydaroliel (MOoriouaromiei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
DIEKTPUYECKUX  3apsI0B, B3aWMMOJEWUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IOJI1 HAa NIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIpOBEpsAEMbIE MPEANOJIOKEHUS], COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyAOBaHUs, ONMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;
BBIIIOJIHATG ~ NPSMBbIE  U3MEPEHUs  TEMIIEpaTypbl,  OTHOCUTEIBHOU
BII&XKHOCTH BO3/yXa, CHJIbBI TOKA, HAIPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IIONEPEYHOTO
CEYEHUS U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA POBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPSHKEHHsT HAa NPOBOJIHHKE,
UCCIIEAOBAHUE IMOCHEAOBATEIBHOIO MW MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCJIEOBaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WU3MEPEHUs, Cienysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TIpauUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTh H3MEPEHHs, COOMpPATh
DKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKUUH, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;
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coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyOBaHUEM;

XapaKTepU30BaTh TNPUHIMIBI  JEHCTBUS U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMETp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
npUOOPHI, HArpPEeBATENIbHBIE ANEKTPOIPUOOPHI (MIPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
WCITIOJIB3YsI 3HAHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
busznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOWCTBA U HU3MEPHUTEIbHBIE
npuboOpsl MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM  (3KHUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPCHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTABIATh CXEMBI JIIEKTPUUIECKUX
Ieneil ¢ TMoCIeI0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB DJICKTPUUYECKUX IIeTICH;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYCCKUX 3HAHWKA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370POBbS M COOJIOJICHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COJEpKaHUS B
WHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK HW TYyTEM CpPaBHCHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MITM MOKET OBITh HEJTOCTOBEPHOM;
MCIIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu MIHTEpHET, BiageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0006mass wmHOOPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
ColepKaHWs, B TOM YHCJIC MYOJIMYHO TIPEACTABIATH PE3YIbTaThl
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATCILHOCTH, TP 3TOM TPaMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TOHATHHHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE TPE3CHTAIINECH;

IpU  BBHITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3UUECKUX
MPOIIECCOB pacTlpeAeisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTh 32 BBHIMOJHEHUEM ILJIaHA ACHCTBUN U
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KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
JEATEIBbHOCTD TPYIIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJb30BaTh TIOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIMXKEHUS, Aehopmarius
(ympyrasi, mjaacTU4ecKas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3ku, HEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIo,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTalbHO30PKOCTb,
CHEKTPhl UCIYCKAHUS M MOTJIOLIECHUS, alb(a, OeTa- U raMMa-u3IydeHus,
U30TOIIbL, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110 OKPY’KHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHUE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh TPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTHBHOE
JIBI)KCHUE OJKUBBIX OPraHW3MOB, BOCHPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJIOTHMUEcKOe AEWCTBHUE BUIMMOTIO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO H3JYyYCHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYCHUN Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;
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ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, HUCIOIb3YS
¢u3znyeckue BENUYMHBI (CpeIHSS W MIHOBEHHAsl CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM [JIBUKEHUH, YCKOPEHHE, MEepeMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUa YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC TeJla, HMIYJIbC CHIIbI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIUsl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS SHEPIUs CKATOU
OpYXUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHM4YecKas >SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
IPAaBWJIBHO TPAaKTOBATh (PU3UUYECKUN CMBICH HUCIHOJB3YEMBIX BEJINYMH,
0003HAUYEHUS M EIUHUILBI (PU3NYECKUX BEIMYUH, HAXOOUTh (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papyKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBIEHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPIO3UIUA CWJI, IPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIiIOBOIO M MAaCCOBOTO UHCEN
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[1aroB C OMopod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbpIe 3adadd (OMUpaoIIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (DHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHMS], TPOBOAUTH PACUEThl U
OLICHMBATh PEATMCTHUYHOCTh [OJYYEHHOTO 3HA4YeHHUs] (U3UUECKOU
BEJIUYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3ys OMHCAHUE HCCIIECJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
NPOBENCHUS]  UCCIENOBAaHUS, JIeNaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;
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OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHHUs! HHEPTUH, 3aBUCUMOCTH Mepuoia KoyeOaHUW MNpY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasiiokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajie U CBOMCTB H300pakKeHHs MpeaMeTa B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CHEKTPOB H3Iy4YCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
o0Opy/nOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE U3MepsIeMOl BeIMYMHBI ((POKYCHOE paccTOsIHHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [BHKEHHHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeloMJIeHHs] OT yria
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja NpU pPaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKHUHBI, KOIPPULIHEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIeH JIMH3BI, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAYys TMPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3yIbTaThI C YIYETOM
3aJaHHOU MOTPEIIHOCTH U3MEPEHHUM;

COOJTIOIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC MPH3HAKM M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYEUYHBIM HCTOUYHUK
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CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHUA (B TOM YHUCIE:
CHHIOMETP, TATYUKH TOJOKEHUS, PACCTOSHHUS M YCKOPEHHMsS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SABJICHHMA W HEOOXomuMble (HHU3MUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHU B INTIOCKOM 3€pKaJie U COOUpAIOLIEH JTHH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAuWTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370pOBbS U COOJIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTh
MyTH OTNPEACIICHUS IOCTOBEPHOCTH MOJIYYeHHONW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUHM U IOTIOJHUTEIbHBIX UCTOYHUKOB;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUE€OHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro - coiepaHHs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetu IHTepHET, BiaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHON WIIM UCCIIEI0BATEIbCKON
NEATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJB30BAaTh  HM3YyYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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7 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (pPOBbLIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIEr0 MUpa
1.1 dusnKa - HayKa O IPUpPoIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyecKue BETMIUHBI 2 https://m.edsoo0.ru/UDCTC8RJID
1.3 EcrecTBeHHOHay4HBIH METO MO3HAHUS 2 1 https://m.eds00.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [lepBoHaya/ibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BemiecTra 1 https://m.edsoo.ru/2SJ151M41
€HHUE U B3aUMOJICHCTBHE Yac
2.2 JIBIDKEHNE 1 B3AHMOJCHCTRIE aCTAL 2 1 https://m.edso0.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 2 https://m.eds00.ru/ONOV1IXY1K
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
3.1 MexaHunyeckoe IBHKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNueprus, macca, TIIOTHOCTH https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Buael cun 14 1 https://m.edsoo.ru/9RNDRUONW
Wroro no pazneny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
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B ,
4.1 flaeriue. llepefiaia AaBICHHs TBEPALIMH 3 https://m.edsoo.ru/X0DW367P2
TEJaMH, KUJIKOCTSIMHU U Ta3aMH
4.2 JlaBIIeHHE )KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMocdepHOe aBIeHHE https://m.eds00.ru/T7134SXNO
4.4 HeHCTBIfe PRHAROCTH 1 rasd Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPYXEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
5.1 Pabora u MomtHOCTH https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocThie MeXaHU3MBI https://m.eds00.ru/504NQXKX9
5.3 MexaHudeckas YHEPTHs 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
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8 KJIACC
KoanuyecTBo 4acoB
HaumeHoBaHue pa3iesioB H TeM DJieKTpoHHbIE (IIU(pPOBbIE)
Ne /it Konrtpoabnbie Ilpakruueckue
NMPOrpamMMblI Beero o0pa3oBaTejbHbIE PeCYypChl
padoThI padoThI
Pa3pgen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TennoBbie Iporecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
6] .3
2.1 JICKTPHHACCIHE SAPABL. JAPDRCHHHIC 7 1 https://m.eds00.ru/RAQORCTQ4
Teja U UX B3aUMOJIEHCTBHUE
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHEbIE SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHasi MHAYKLIHS 4 https://m.edsoo.ru/7QODS8EL15
Hroro mo pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
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9 KJIACC
Koan4yecTBo 4acoB
HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBbBIE)
Ne /it Kontpoabnsie IlpakTuueckue
NMPOrpaMMblI Bceero odpa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHngeckoe €HHE U CIIOCOOBI €T0
1.1 RAMIHCCROC ABHACHIC 1 CIT pren 10 1 https://m.edso0o.ru/CEOGHRGTL
OIIMCaHU
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHCHUS 10 https://m.edsoo.ru/SHEC3Y25B
Htoro no pazneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHusI H BOJHBI
2.1 Mexannueckue KoueOaHus https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHnyeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
D
3.1 JICKTPOMATHITHOC NOJC 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATrHUTHBIC BOJTHBI
Hroro mo pazneny 6
Pa3znen 4. CBeToBbIe SIBJEHUS
4.1 ‘ 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 https://m.eds00.ru/2Z0WNYKRX1

4.2
4.3

Paznoxxenue 6e10ro cBeTa B CIEKTP

https://m.edsoo.ru/2Z5AHODTO



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
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Wroro no pazueny 15
Paszgea S. KBaHnToBbI€ siBJIeHUS
141
5.1 CILyCHatHe H HOLTOMem e coeta 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 Ctpoenune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
I1 600
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAHIL 9 2 https://m.edsoo.ru/JKQXVJI8BE
Kypca ¢pu3uku 3a 7-9 kinace
Hroro mo pazueny 9
OBILEE KOJIMYECTBO YACOB IT
- CTBO HACOBIO 102 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
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Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenns npupoibl. Guzndeckue
SIBJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

https://m.edsoo.ru/35YPBIW5K

https://m.edsoo.ru/I16U53L6H

®uznyeckue BEIMYMHBI U UX
u3MepeHue

https://m.edso0.ru/6ZYFTFPA7

Ypok-uccienoBanue
"N3mepenue TeMreparypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTYUKA
Temneparypol"

https://m.edsoo.ru/\VQGCNS8IMP

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3y4alOT
npupoay. EcTecTBeHHOHay4HBIN
MeTo[ no3HaHus. OnucaHue
buU3HYECKUX SIBICHUU C
MOMOIIBIO MOJIETIEN

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenoanue "[IpoBepka

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
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TUIIOTE3BI: JAIBHOCTH ITOIETA
IapHKa, MyHCHHOTO
TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM OoJIblIe BrIcOTa Imycka'

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIIECTBA

I[BI/I)KGHI/Ie HaCTull BCIICCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edso0.ru/HQO31SN1F3

VYpoxk-uccnenoanue «OIMbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacCIIUpEHUs Ta30BY

https://m.edso0.ru/FT87UNTLS

10

11

12

13

AI‘peFaTHBIe COCTOAHUA
BC€IICCTBA

B3aumocss3p Mex1y
CBOICTBaMH BEII[ECTB B Pa3HBIX
arperaTHbhIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUU BOJbI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
JIBUKCHHE

Cxkopocts. Equnnne ckopoctu

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

15

Pacuer nmytu u BpeMeHn
JIBUKECHHUS

Wuepuus. 3akoH HHEPLMH.

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510I1BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
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16

17

B3auMopeiicTBue TN Kak
MpUYMHA U3MEHEHUSI CKOPOCTH
IBIKEHUS Tel

IImoTHOCTE BemecTBa. Pacuer
Macchl ¥ 00beEMA TejIa O €ro
ILIOTHOCTH

JlaGopaTopHnas pabota
«Omnpenenenue MIOTHOCTU
TBEPIOTO TEIIA

https://m.eds00.ru/0S71X3DPS

https://m.edso0.ru/OH22PX7CX

18

Pemenue 3agay mo reme
"ITnorHOCTSH BemecTa"

https://m.eds00.ru/50DYVYG49

19

20

21

Cuna Kak xapakTepucTHKa
B3aumozeiicteus Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaGoparopHas paboTa
«M3y4yeHue 3aBUCUMOCTH
pactspkenus (nedopmariyun)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

SIBaenmne Tarorenus. Cuma
TAXKCCTH

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

22

CBs13b MEXTY CHIION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amau no teme "Cuna
TSKECTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TspKecTH Ha Ipyrux
maHerax. Gusnueckue

https://m.edsoo.ru/IM2DOKY LI



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
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24

XapaKTECPUCTHUKHU IITIAHET

N3mepenue cui. unamomerp

https://m.edsoo.ru/IT1IZGKCKH

25

26

27

Bec Tena. HeBecoMmocTh

CIokeHue AByX CHII,
HaIlpaBJIECHHBIX IO OJTHOMN
npsMoii. PaBHonielicTByroMmast
CHII

Pemenue 3agad mo reme
"PaBHonelicTByromas cui'"

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

28

29

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHnas pabota
«/3y4deHne 3aBUCUMOCTH CUJIBI
TPEHUSI CKOJIBKEHUS OT CHJIbI
JABJICHUS U XapaKTepa
CONPUKACAOIINXCS
ITIOBEPXHOCTEWN

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3agau Ha onpeneneHne
PaBHOAECHCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
Tena», «['paduueckoe
nu3o0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIONIAS CUID»

KonTtponbHas pabota no Temam:
«MexaHN4ecKoe IBH)KEHUEY,

https://m.edso0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

43

«Macca, IIIoTHOCTBY, «Bec
tenay, «['papuueckoe
n300paxenue cuimy, «CHITbD)

JaBnerune. CriocoOb1

33 YMEHBIICHUS U YBEITHYCHHS https://m.edsoo.ru/25TVM1FDL
JIaBIICHUS
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JlaBJIEHM ra3a oT 00bEMa, https://m.edsoo.ru/544Y MX9WR
TEeMIEPaTyphl
[Iepenaua naBieHus TBEPABIMU

35 TeJIaMH, KUJIKOCTIMH U Ta3aMH. https://m.edsoo.ru/CG5P08NWO
3akoHn Ilackans
JlaBieHue B )KUIKOCTH U Tase,

36 BBI3BAHHOE IEHCTBUEM CHIIBI https://m.edsoo0.ru/K7T1219UC
TSDKECTH
Pemrenne 3agad mo Teme

37 «JlaBlIeHUE B YKUJIKOCTH U Ta3e. https://m.edsoo.ru/UHHC5RB6W
3akon [lackaisy

38 CooOmaromnuecs cocybl https://m.edsoo.ru/THDBMDHR2

39 [MunpaBianueckuii mpecc https://m.eds00.ru/67X2LF396

40 Marometper. Hopmienoit https://m.eds00.ru/5G846G718
JKUJIKOCTHBIM HacOC
AtMmocdepa 3emiu. [Ipuunnsl

41 CYIIECTRBOBAHIA BOSAYIIHON https://m.edso0.ru/DRQ6ZPW1M

0005104KH 3eMiId. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHUS OT



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

44

42

BBICOTEI HaZl YPOBHEM MOPA

Bec Bo3ayxa. ATmocdepHoe
JTaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

44

45

N3mepenue atmochepHOTro
nasienust. Oneit Toppuuein

3aBUCUMOCTbH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl
YpPOBHEM MOps
bapometp-anepous.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTaX

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZIJ

https://m.edsoo.ru/WBNXTP7GR

46

Pemenne 3amag mo Teme
"ATtmocdepHoe naBneHue"

https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

JlelicTBrE KUJIKOCTH U Ta3a HA
MOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGoparopHas paboTa
«OrnpeaeneHne BHITAIKUBAIOIIEH
CHUJIbI, ICCTBYIOIIECH Ha TETO,
MOTPYKEHHOE B JKUIAKOCTH)

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BoJIE OT 00bEMa
MOTPY>KEHHOH B KUAKOCTH YaCTH
Tenay

IInaBanue Ten

https://m.edsoo0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edso0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y

45

o1

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
onpeaeneHue eé
rpy30M0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pewenue 3amay no remam:
«IInaBanue cyaoB.
BosznyxomiaBanuey, «/laBinenne
TBEPABIX TEN, )KUAKOCTEU U
ra3oB»

https://m.edsoo.ru/R7VHLAGOQ

53

54

Mexanunueckasi pabota

MomnocTts. Eaqunnuiet
MOIIHOCTH

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO NpH
noanEMe 110 JiecTHuUIe"

https://m.edsoo.ru/GDB065558

56

57

58

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peryare

Konrponbnas pabora no reme
«/laBneHue TBEpABIX TEN,
AKHUJIKOCTEH U ra3oB /
Bcepoccuiickas npoBepoyHas
paborta

PesepBHblit ypok. Pabora c
TEeKCTaMu 1o TeMe «JlaBieHue
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8



https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8

46

59

poBepoyHas paborta

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBuit
paBHOBECHSI phIUara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3a1ay o reme
«Y CIIOBUS pAaBHOBECHS phlyara»

https://m.edsoo.ru/6AXDHFS8N

61

Koaddumment moneznoro
JIEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KIIJI HaknoHHON
MJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

63

64

Pemenue 3agad mo reme
"Pabora, momuocts, KITJ["

Mexannueckas YHEPrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

3aKOH COXpaHEHHUS
MEXaHUYECKOH SHeprun

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo0.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

65

66

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeesieHue N3MEHEHUS
KUHETUYECKON 1
MOTEHIIMATBHON SHEPTUU MPU
CKaTBIBaHHWH TeJla 10 HAaKIIOHHOH
II0CKOCTH"

KonTponbhas pabota no teme

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

47

«PaboTa 1 MOIIIHOCTh. DHEPTHUS

PesepBHbIii ypok. Pabota ¢

67 TEKCTaMH I10 TEME 1 https://m.edso0.ru/MJIPGGSA3
"MexaHndeckoe aBrKeHue"
PesepHblit ypok. Pabora ¢
68 TeKCTamu 1o Teme "Padora. 1 https://m.eds00.ru/XT2SMNZYM
MoriHocTb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

48

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX ONBITHHIE
MTOATBEPKICHUS

Macca u pa3Mep aToMOB U
MOJIEKYI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH
BEIIEeCTBA

https://m.edsoo.ru/HVW3WMRAS5

OOBbsicHEeHHEe CBOWCTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHS3

Kpucrannuyeckue u amopdHsbie
Tena

CMaynBaHue U KalmnuJIISIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHUC

https://m.edso00.ru/8G73PVM40

https://m.edso0.ru/7XZHOXTSK

TennoBoe pacmmpenue u
CoKaTHe

https://m.edsoo.ru/I3SN3OKS8L

Temmneparypa. CBs3b

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

49

TEMIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO ABUKEHUS YaCTHI]

Bryrpennsis sneprus. CriocoObl
M3MEHEHUs BHYTPEHHEH sHepruu

https://m.edsoo.ru/BBVCI9MH6

10

11

12

13

Bunae! rerionepenaun
VYpok-koHpepeHus
"[IpakTHyeCcKOE UCIIOIB30BaHUE
TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaJioB B IEJIAX
sHeprocoepexeHus"
KonuuecTBo TerminoTel. Y aenpHas
TEIIOEMKOCTh

YpaBHeHHE TEIUIOBOTO OallaHca.

Teruioo0MeH U TEIIOBOE
paBHOBecHE

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso00.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"HccnenoBaHue IBIEHUS
Ter1o00MeHa IpU CMEIIMBAHUH
XOJIOOHOU U ropsue BoAbl"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xonndecTBa TEIIOTHI,
HEO0OXOIMMOTO JIJIsi HarpeBaHUs
TeNa U BBIICISIEMOT0 UM TTPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnast pabota
"OmnpeneneHue yaenbHOU
TEIUIOEMKOCTH BelecTBa"

https://m.edso0.ru/40IT1ZJAH



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH

50

17

18

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHUS

[InaBnenne n OTBCpPJACBAHUC

KPpUCTAINIMYECKUX TECII.
yI[CJ'IBHafI TCILJIOTA ITJIaBJICHUA

https://m.edsoo.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

19

JlaboparopHas paboTa
"Onpenenenue yueiabHOU
TEIJIOTHI IIJIaBJICHU Jibjaa"

https://m.edso0.ru/LCOXVHGHD

20

21

22

23

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y aenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIIMU. 3aBHCUMOCTh
TeMnepaTypm KUIICHUS OT
aTMOC(hEepHOTO JTaBJICHHS

Bnaxnocts Bo3ayXa.
JlaGoparopHas paboTa
"OnpezeneHne OTHOCUTEIBHON
BJIQYKHOCTH BO3yxa"

Pemienue 3ama4d Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3AyXa

https://m.edso0.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIIUTIBI paOOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTpEHHETO
CrOpaHUs

https://m.edsoo.ru/6BKWSWYG6

25

KII] TenmoBoro aBuraresns.
TertoBble IBUTATENIN U 3aIIATA

https://m.edsoo.ru/UJA3SDRDOH



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
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26

OKpYXKaroliei cpebl
3aKOH COXpaHEeHUs U

MpEeBpalICHHs SHEPTUHU B
TEIUIOBBIX Ipolieccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
aBieHus. MI3MeHenue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.eds00.ru/9AQ53CC7C

28

KonTtponpsHas pabora o Teme
"TeruoBbIE SIBICHUS.
N3meHenune arperaTHbIX
COCTOSIHM BelrecTna"

https://m.edso00.ru/0X03133KU

29

30

31

Dnektpusanus Ten. [[Ba pona
IEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBasue
"OnekTpu3anus Tl MHAYKIHEH
U TIPY COTIPUKOCHOBEHUH"

BzaunmopencTeue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edso0.ru/9ES5KDOMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOCTB
aneKkTpudeckoro noss. [Ipuanun
CYIEPIIO3ULUH HIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZ2GZ1]

33

Hocurenn snekTpuyeckux
3apsA0B. DIIeMEHTapHBIN 3aps.

https://m.edsoo.ru/AFOIKADMYV



https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
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34

Ctpoenue aToma

HpOBOILHI/IKI/I " JUOJICKTPUKH.
3aKoH COXpPaHCHUA
OJICKTPHUYICCKOI'0 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3agau Ha npuMeHEHUE
CBOMCTB 3JIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/SXWWOSWJ5

36

37

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro cyuecTBoBaHus. MIcTouHuKn
ANEKTPUUYECKOTO TOKA

I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa

https://m.edsoo.ru/ISIMP3J3M

https://m.edso0.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO TOJI Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIeKTPUUYECKHUI TOK B METAIIIaX,
JKUJIKOCTSIX U ra3ax

DnexTpuyeckas LEelb U e€
COCTaBHBIE YaCTH

https://m.edsoo0.ru/E4ACOOQYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
PEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUECcKOoe HaMpsKEHHE.
Boastmerp. JTaboparopuas
pabora "M3mepenue u
peryIMpoBaHue HANPsHKEHUS "

0.5

https://m.edso0.ru/X7P0JOFGH

43

ConpoTuBieHHe MPOBOJHHKA.
VY enpHO€E CONMPOTUBIICHUE

https://m.edsoo.ru/ESBUO05PC4G



https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G

53

44

45

46

47

BEIICCTBa

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO

COIIPpOTUBJICHUS ITPOBOJHUKA OT

€ro JUTHHBI, TUTOIIA M
MIOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCHUMOCTDH CUJIBI TOKA OT
HanpspkeHus. 3akodH Oma jyuist
y4acTKa [enu

JlaGopaTtopHnast pabora
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaIPsHKEHUS Ha
pesucrope"
ITocnenoBarensHOE U
napasuieTbHOE COeIMHEHUS
MIPOBOHHUKOB

https://m.edso0.ru/4JDA8GZNX

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5THIN3RM

https://m.edso0.ru/HJ990Q3493

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia CI0KEHUS
HaIPsHKEHUN TIPU

noCiacaA0BaTCaIbHOM COCANHCHUHN

JIBYX p€3UCTOpOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnast pabota
"[IpoBepka mpaBuia AJsi CHIIbI
TOKa IPH MapajieIbHOM

https://m.edsoo.ru/DPAXG8PZJ



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ

54

50

COCJIMHEHUH PE3UCTOPOB"

Pemrenne 3a1a4 Ha IPUMCHCHHUEC
3akoHa Oma JJIA pa3JInd4HOro
COCINMHCHUA ITPOBOIHHNKOB

https://m.edsoo.ru/19ZEFKZZ4

o1

Pabora 1 mormHoCTh
ANEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

https://m.edso0.ru/40AIXYN3H

52

JlaGopaTtopHnast pabora
"Omnpenenenne padOThI U
MOITHOCTH JJIEKTPHYECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

54

55

OJeKTpUYecKre Lenu 1
OTPEOUTENH IEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHEC

ITocTosTHHBIE MAarHUTEI, KX
B3aMMO/ICHCTBHE
Ypok-uccnenosanue "M3ydenne
TOJIEH MOCTOSTHHBIX MarHUTOB"

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

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

https://m.edso0.ru/R3IXXJCRVK

57

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DneKTpruuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoencTBUs. I10CTOSHHDBIN

https://m.edsoo.ru/RTA1IB1C5



https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5

55

58

59

60

61

62

3NIEKTPUYECKUM TOK"

KonTponbhas pabota no teme
"DeKTpruUeCcKue 3apsabl.
3apsiKeHHbIE Tella U UX
B3auMonencTBus. I10CTOSIHHBIHN
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas npoBepoyHas
paborta

Peseprurlit ypok. Pabora ¢
TekcTamu 1o TeMe "I1oCTosIHHBIM
AIIEKTPUUYECKUI TOK" /
Bcepoccuiickas npoBepoyHas
pabora

OmnbiT OpcTeaa. MarautHoe
10JIE IEKTPUUYECKOTO TOKA
MarauTHoO€E 1oJie KaTyIIKH C
TOKOM

[IpuMeHeHne 31eKTPOMAarHuTOB
B TexHuke. JlaboparopHas
pabota "H3ydeHue neiicTBus
MarHUTHOTO TIOJIS Ha MPOBOIHUK
C TOKOM"

ONEeKTpOoABUTATE IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
AIIEKTPO/IBUraTeNEl B
TEXHUUYECKHUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN

56

63

64

65

66

pabota "KoHcTpyupoBaHue u
u3ydeHue padoThl
aneKTpoBuraress"

OmnbiTel Papajesi. 3aKoH
3JICKTPOMArHUTHOW MHTYKIIUH.
[IpaBuio Jlenna

Onekrporenepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKON
SHEPIruu. DIEKTPOCTAHLMHU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTpUUECKNE U MATHUTHbIE
ABJICHUS"

KonTposnbHas pabora no teme

"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TeroBslie
aBieHus"

https://m.edso0.ru/4AB8GKYQ1X

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHiIe
sBiieHUA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
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57

Ne
n/n

Tema ypoka

MexaHndeckoe JBHXKCHUC.
MaTepI/IaJ'ILHaH TOYKa

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara

U3y4eHus

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCHUTEITBHOCTD
MEXAHUUYECKOTO ABUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITPSAMOJIMHENHOE
JIBUKECHHE

HepaBHomepHOe npsiMonuHEitHOE

JABHKCHUC. Cpe,I[HSISI )51
MI'HOBCHHasi CKOPOCTb

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JBUKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZK0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSMOJIMHEHNHOTO
PaBHOYCKOPEHHOTO JIBUYKECHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"OnpenesneHne yCKOPEHUs Tesa
MIPH PAaBHOYCKOPEHHOM
JIBUKCHHH 110 HAKJIOHHOW
MJI0CKOCTH"

https://m.edsoo.ru/1KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

58

CBo0Ooguoe nagenue teir. ObITh

8 https://m.edsoo.ru/NMQA4GGEOQ
T"annnes
PaBHOMEpHOE JIBHOKEHUE TI0

LI

9 ORPYHHOCTH eplfoﬂ 1 Hactota https://m.edsoo.ru/PVRBIDTTH
oOparinenus. JInHelHas U yrioBas
CKOPOCTH

10 Hentpoctpemirenbrioe https://m.eds00.ru/OSLFGWFZY
YCKOpEHHUE
IT I H .B

11 CPBOIM SAKOH HPIOTOHA. BEKTOP https://m.edso0.ru/T4ADTURL3K
CHUJIbI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/5A28NGVEV
PaBHonelicTByIOIIIAs CHJTa
T I H .

13 PETHH SAKOH HIbIOTOHA https://m.edso0.ru/XPFY GB4RM
Cynepno3uuust cui
P

14 CHICHHE 33]a% Ha [PHMCHEHHE https://m.edsoo.ru/GEM2S4HK9
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CUICHHE SAIAT MO TeME «ua hittps://m.eds00.ru/HML IAMN12
YIIPYTOCTH
JlaGopaTtopHnast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/TAPAJAFV1
HPY)KI/IHBI»

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P C

19 CHICHHE 33]a% 1O TeMe «H1a https://m.edso0.ru/PJDH2DCIOT
TPECHHSI»

20 JlaGoparopHas paboTa https://m.edsoo.ru/C56RD8K X8



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
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21

"Onpenenenne ko3 huireHTa
TPEHUS CKOJIbXKEHUs"

Pentenue 3amad mo teMe "3aKOHEI

Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

CuJia TSDKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHHUS.
YckopeHre cBOOOIHOTO MaIeHUs

https://m.edsoo0.ru/MEETXGF6Q

23

VYpoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
nentpa (CosiHeUHasi cUCTEMA).
[NanakTukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemenne 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast KocMHUY€ECKask CKOPOCTb.
HesecomocTs u nieperpysku

PaBHOBecue maTepuaibHOW
TOYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp TsxecTn

PaBHOBeCHE MaTepuaibHON
TOYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHON OCBIO BpAILICHUS.
MowmeHnT cuisl. LeHTp TsKECTH

https://m.edsoo.ru/V02GV8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
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28

29

Penrenue 3amad mo reme
"MomeHT cuibl. LlenTp Tsxectn"

[ToaroroBka K KOHTPOJIBHOM

pabote 1o Teme "MexaHndecKoe
nBmxenue. Bzaumonencraue tea"

https://m.edsoo0.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVX5]

30

Kontponpnast pabora o Teme
"MexaHn4yecKoe IBUKEHUE.
Bsaunmonetictue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmnynec Tena. UMImynsc CUitbL.
3aKOH COXpaHEHMsI UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMO/ICCTBUE

https://m.edsoo.ru/7PI5SBWQD2

32

33

Pemenue 3ana4 no reme "3akoH
COXpaHEHHUs uMIyJbca'
VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJAE U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanunueckas pabota u
MOIIIHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGoTa cutbl TSOKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

JlaGoparopHas paboTa
«Ompenenenue padbOThI CUIIBI
TPEHUs P PAaBHOMEPHOM
JIBY)KEHUH TeJa 110
TOPH30HTAEHON TTIOBEPXHOCTH

CBsi3b 3HEPTUH U PaOOTHI.

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF

61

38

HOTCHHI/IaJ'ILHaH OHEpPIusa

Kunernueckas sueprus. Teopema
0 KUHETHYECKOI 3Heprun

https://m.edsoo.ru/\WKXL7NXVR

39

40

41

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

JlaGopaTtopHnas pabota
«M3y4eHune 3aKoHa COXpaHCHHUSI
SHEPTHI»

KonebarensHoe ABHMOKCHUC U €T'O
XApaKTCPUCTHKH

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVK8KJIXB

https://m.edso0.ru/3SEQ3BHBZ3

42

3aryxaroiye KojaeoaHusl.
BoinyxxneHHble Kosie0aHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

44

45

MaremMaTHuecKkuil ¥ NpyKUHHBIA
MasTHUKHU

Ypok-uccnenoBanue
«3aBUCUMOCTb MIEPUOJA
KoJie0aHUM OT )KECTKOCTHU
MIPY>KUHBI U MacChl Tpy3a»

HpeBpameHHe OHCPIuu 1pu
MEXaHMYECKHUX KOJIeOaHMIX

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACABR4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnast pabota
«OmnpeneneHne 4acTOThl U
nepuoja KojaebaHui mpyKMHHOTO
MasITHUKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHnast pabota

https://m.edsoo.ru/6YGEHWS8DT



https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
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48

49

50

«[TpoBepka HE3aBUCUMOCTH
nepuoja kojnebanuii rpysa,
IIOABCIHICHHOI'O K HUTHU, OT MacCChbl

rpys3a»
Mexaandeckue BoJHEI. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpoponbpHbIe U TOTIEpEYHBIC
BOJIHBI

VYpok-koH(pepeHus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa

https://m.edsoo.ru/QHBQ3U5XV

https://m.edsoo.ru/6PNOHXSJA

https://m.edso0.ru/NTZLRXDB5

51

Ypok-uccnenoBanue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/SRPRGGZVS8

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpok-koHpepeHuus "YnpTpa3Byk
U UHPa3BYK B PUPOJIE U
TexXHUKe"

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
KoJIeOaHMS U BOJHEI"

KonTponbhas pabota no teme

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZVD7Z44\VVH



https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH

63

56

"3aKOHBI COXpaHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepenmus "llkara
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanne
AJIEKTPOMATrHUTHBIX BOJH JIJIS
COTOBOM CBSI3U"

https://m.edsoo0.ru/7E1J2VY03

59

VYpok-uccnenosanue "U3yuenue
CBOICTB OJICKTPOMArdMTHBIX BOJIH
C IIOMOIIBLI0 MOOUIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

63

Pemenue 3anau Ha onpenenenue
YaCTOThI U JJTUHBI
AIEKTPOMATHUTHON BOJIHBI

DJNIeKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOJICTBA CBETA
Ucrounuku cBera.
[IpssmonunenHoe
pacrnpoCTpaHEHHUE CBETA.
3armenuns Connua u JIyHsl

3aK0OH OTpaXEHHUS CBETA.

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edso0.ru/QONUKCDOB



https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB

64

64

3epkana. Pemenue 3amad Ha
MPUMEHEHHUE 3aKOHA OTPAKCHUS
cBeTa

[Ipenomnenue cBera. 3aKOH
MPEIOMJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKECHHE
cBeTa. Mcrnosib30BaHue MOTHOTO
BHYTPECHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnast pabora
"UccnenoBaHue 3aBUCUMOCTH
yria npeJoMIICeHHs] CBETOBOTO
Jy4a OT yIJia naJieHus Ha
rpanuie "Bo3ayx-crekiao""

https://m.edsoo0.ru/R800IT10S

67

Ypok-koHpepeHus
"Ucrnonp30BaHue IOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

https://m.edsoo.ru/OL9F63ZRU
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JIma3el. OnTHYeCKast CHIIA JIMH3EI

[TocTpoenue nzo0pakeHuii B
JMH3aX

JlaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
pacCTOSHUS U ONTUYECKON CHUJIIBI
cobuparonient JTUH3bI1"

VYpok-koHpepeHIus

https://m.edso0.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.eds00.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D
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https://m.edsoo.ru/KKVRK0P3D
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72

"Onrudyeckue JIMH30BEIC
npubops”

I'ma3 xak onTuyeckas CUCTEMA.
3peHue

https://m.edsoo.ru/KP1ACI9PW
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Ypok-konpepenmus "JlepexTo
3peHusi. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI
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75
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77

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CieKTpaabHbIX
uBeToB. Jlucnepcust cBera

Jlaboparopnas pabota "OnbITbI
0 Pa3JI0KEHUIO OeJI0ro CBeTa B
CIEKTpP U BOCHPHUATHUIO LIBETA
IPEIMETOB MPU UX HAOIIOIEHUN
yepes3 1IBETOBbIe punbTps”
Ypok-npaktukym "BonaHoBbIE
CBOIICTBa CcBETa: AMCIEpPCHS,
uHTepdepeHus u quppaxaus'
OmnsiThl Pesepdopna u
IUTaHeTapHast MOJIeNb aTOMa

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E518L6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0.ru/P9220VFIV
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IToctrynater bopa. Moaens atoma
bopa

https://m.edsoo.ru/OBJPHEQG2
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80

I/ICHyCKaHI/IC " NOTJIONICHHUE CBECTA

aromoM. KBauTtel. JInnenyatrie
CIIEKTPBI

Ypoxk-npaktukym "HaGmonenue

https://m.edso0.ru/MILRTHPCO

https://m.edsoo.ru/7NCLNW?296
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CIIEKTPOB UCITyCKaHUA"

81 PamnoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCIIE ATOMHOTO 31pa https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens
P e mpe EHUSI.

83 VIOAITHHBHRIC TpEBpatietit https://m.edsoo.ru/RA796TPSP
N3oTomnsl
Pemenue 3agau no reme:

84 " HICHHE ST O TE " https://m.edsoo.ru/WX2HQP2S6

PannoakTBHBIC TIPEBPAIICHHS

85 [Tepuon monypacmana https://m.edsoo.ru/WZDJCOES87
Ypok-koHpepeHIus

86 "PagnoakTuBHbBIC U3TYYCHHUS B https://m.eds00.ru/X1J4002C4
NpUpoOAE, MEAUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI

87 COXPaHCHHUS 3aPSTOBOTO U https://m.edsoo.ru/YOQ2XMKOO0
MacCOBOT'O YHUCEI
€] .

88 FICPIHA CBASH aTOMHBIX AACP https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U YHEPTUU
P

89 | CHICHIE ST O T'eMe https://m.edso0.ru/0D4AKHLQ4T

SnepHbie peakiuu

Peakiiuu cunTe3a u neneHus

90 anep. Mctounuku sHEpruu https://m.edsoo.ru/RMBFQBND7
Connua u 3B€37
Ypok-koHpepennus "Anepnas
sHepreTuka. Jleic

91 HeprerHica. JleHcTBis https://m.edsoo.ru/QTNWFW90Q

PaAMOAKTUBHBIX U3ITy4YE€HUH Ha
JKUBBIE OpraHU3MbI"
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[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DJIeKTPOMarHuTHOE TMOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KBanToBsie saBiaeHus"

https://m.edsoo.ru/TBOXB9TUQ
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KoHTponbHas pabora 1o teme
"DIeKTPOMarHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanToBnie aBiaenus"

[ToBTOpEHME, 000OIICHUE.
JlaboparopHbie pabOTHI 11O KypCy
"B3zaumonaencreue tea"

[ToBTOpEHME, 000OIICHUE.
Pemienue pacuyeTHbIX U
Ka4ueCTBEHHBIX 3a7a4 110 TeME
"TemnoBbie Mporecch”

[ToBTOpenue, o6o0IIEHHE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 IO TEME
"KIIJI TermoBsIX aBurarencii”

[ToBTOpEeHnue, 06061IEHNE.
Pemenue pacueTHbIX U
KAaueCTBEHHBIX 3a/1a4 110 TEME
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4
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[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeTOBEBIE ABIIEHUA"

https://m.edsoo.ru/FK30FNRHX
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[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, 0600meHue. PaGora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

IToBTOpenue, 0600meHne. Pabora
¢ TexctamMu o teme "CBETOBBIE
siBjIeHus"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edso0o.ru/LG3271SQ6

102

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 1o Teme "KBanroBast
u siaepHas ¢pusnka'

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102 3
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHHUA 10 OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

13

1.4

1.5

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

CYyILECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUYECKUX SIBICHUN

ONKCHIBaTh H3Y4YCHHbIE CBOMCTBA Tel U (U3MUECKHe SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa MW 3alHCHhIBATh €r0 MaTeMaTHYeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IIaroB ¢ omopo Ha 1 — 2

M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SIBJIEHUH, (PU3MUECKUX 3aKOHA WU
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1.7

3aKOHOMEPHOCTH

pemiath pacy€THbie 3a1aud B 1 — 2 nelCTBUSI, MCIIONB3Ysl 3aKOHBI U
dbopMyiibl, cBsi3bIBatONINE (U3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABISATh
buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJIsl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYSHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU I[OMOIIA
(¢u3NYECKUX METOAOB, B ONHMCAHWU HCCIIEJOBAaHMS  BBIICIATH
mpoBepsieMoe  MPEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIH pe3yibTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl IO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpseMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

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

BBIMIOJHATh NPSMbIE M3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHHUS HPUOOPOB C y4ETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCKOH
BEJIMYUHBl OT JIPyrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIOJIHATH U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN coOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTh  [MPUHIIUIIBL JIeicTBUS HpI/I60pOB u TCXHHUYCCKUX
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YCTPOMCTB, XapaKTEpHU30BaTb IPUHLMIIBI JEUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOLIbIO MX OIMCaHUS,
UCTONB3ys 3HAaHMA O CBOMCTBax (PU3MYECKUX  SIBICHUA U

HCO6XO,I[I/IMBIC (bl/I3I/I‘ICCKI/Ie 3dKOHBI 1 3dKOHOMCPHOCTHU

1.15

MPUBOJIUTL TMPUMEPBl  (HaXOIUTh HWHPOPMAIMIO O MPUMEPax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: O€30MacHOCTH TpH  OOpallleHHH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

CO6J'IIO,I[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B oxpy;xammeﬁ cpeac

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUHU C 3aaHHBIM IIOMCKOBBIM 3aIllpoCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUN H HYTéM CpaBHCHHA PaA3JIMYHbIX HCTOYHUKOB
BBIACTIATDH I/IH(l)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘IHBOfI U

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BiIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLuu

13 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKUE NMUCbMEHHbBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIepKaHus, B TOM YHCJe MyOJINYHO JeNaTh KpaTKHe COOOIIEHUS O
pe3yibTaTax IpPOEKTOB WM YYEOHBIX MCCIEJOBAaHUH, TPU 3ITOM
rPAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM MOHATUWHBIM amnmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.19

IIPpU BBIITOJIHCHUU y‘-IeGHBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IMOCTABJIICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aJICKBATHO OICHHWBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC
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Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh IIOHATHA

1.2

13

14

1.5

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YUCiIe (PU3NUECKHE SIBIICHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a/1ady B Y4eOHYIO, BBLIEIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3HUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEIMYHH,
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allUChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

00BSACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 HM3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIM 3aKOHOMCECPHOCTHU

1.7

pemarh pacuéTHbIe 3aaud B 2 — 3 JEUCTBUS, UCMHOJIb3YSl 3aKOHBI U
(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHUE BETMYUHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4y 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPAaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJy4eHHOEe 3HaueHue (u3nyeckod BETUYMHBI C W3BECTHBIMHU

JaHHBIMHA
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1.8

pacrio3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTHh IMPHU MOMOIIA
(U3MYECKUX METOJI0B, UCIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
IIPOBEPSIEMOE IIPENII0JIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBECACHUA UCCIIEA0BaHM, ACJIaTh BBIBOAbI

1.9

1.10

1.11

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3HUYECKUX SIBICHHNA WM
bu3nyecKux ~ CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsEMbIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBbITA U (POPMYITHPOBATH BHIBOIBI

BBITIIOJHATE IMPAMBIC H3MCPCHUA C HMCIOJIb30BAHUCM aHAJIOTIOBBIX
HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThHI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrod C HCIOJIB30BAHUEM IMPSMBIX W3MEpPEHUM:
IUIAHUPOBAaTh HCCIIEOBAHNUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  IpeUIOKEHHOMY  IJIaHy, (DUKCHPOBaTh
pe3ybTaThl MOJYYCHHOW 3aBHCUMOCTH B BHJE TaOIHIl U TpaduKoB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

1.14

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEJIHYHUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpEeMIOKCHHOM MHCTPYKLUMH, W  BBIUHUCIATH 3HAYECHHE

BCJIMYNHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUUCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI IIo CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMBI
SJICKTPHUICCKUX Liellell ¢ IIoCIeIOoBaTeIbHBIM U apaljICJIbHbIM
COCAMHCHUEM OJICMCHTOB, pasinvas YCIIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPUYICCKUX nenei

1.16

OPUBOAUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)
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MPAKTUYECKOTO MCIIOJIb30BaHUS (PU3MUYECKUX 3HAHWUH B TIOBCETHEBHOM
KU3HU I oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHHH C
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

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

1.17

1.18

1.19

OCYILECTBIIATh MOUCK MHPOPMALMU (PU3NYECKOTO COJIEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBINOJHEHUHU Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUecKoro cojaepKaHusl, CIPaBOUYHBIC
Marepuaibl, pecypchl cetu uTepHeT; BiIajeTh NpuéMaMu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHust HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHSI,
00001mmas wHPOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3UUECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYyOJIMYHO TPEICTABISTH PE3yIbTaThI
MPOEKTHON WM HCCIENOBATENbCKON JIEATENbHOCTH, TPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHCI>'I

1.20

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB U UCCIEIOBaHUNA (PU3NYECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIEHHBIMUA  3aJjayaMH, CJEAWTHh 32 BBIIOJHEHUEM IIJIaHa
JEUCTBUM UM  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIQJ] B JEATENbHOCTb TIPYIIBL, BBICTPaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS
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1.2

pa3jindaTrb SABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H3H“I€CKO€ SIBJICHUEC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUN B
OKpY’KalOIIeM MHpE, B TOM 4YuCiIe (PU3NUECKUE SBICHUS B MPHUPOJE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU IMPABUIBHO
TpakToBaTb  (PU3MYECKUN  CMBICA  HUCIOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI M €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKHE SBICHHUS M TPOIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro  MaTEeMaTU4YeCKOe

BBIPpAXKCHUC

1.6

1.7

1.8

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH TPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOMCTBa

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiate pacu€THeIe 3afa4yd (OMUparoIiuecs Ha CHCTeMy HM3 2 — 3
YpaBHEHMI), HCHONB3Ysl 3aKOHBI W (QOPMYI]bI, CBS3bIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOIIME WU
M30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL pELIeHUus, MPOBOAUTH PACUETBl M OLICHMBATh PEATMCTUYHOCTH

MOJIyYEHHOT0 3HaU€HUs (PU3UUECKOI BEIIMYMHBI

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOMKHO PEUINTh MNpU MOMOILIU
(bu3HYECKUX METOJIOB, MCIIOJb3Ys OMMCAHUE HCCIIEAOBAHUS, BBLICIAThH
MIPOBEPSIEMOE TPEIIOIOKEHNE, OLIEHNWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHUST UCCIICOBAHUA, [EJIaTh BbIBOJABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUI 1 OMBITOB
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1.9

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(U3MYECKUX CBOWCTB TENI: CAMOCTOSATENILHO COOMpATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

1.11

1.12

1.13

NPOBOJUTh TPH HEOOXOJMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
ompenenss cpenHee 3HAUCHHE HM3MeEpseMON BelnW4yMHBI ((POKycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MPHOopa)

NPOBOJUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIHYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (HKCHPOBATH pE3yJIbTAThI
HOJy4YEeHHOM 3aBUCHUMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOJIUIH

Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJibTaTaM HCCICOAOBAHUA

IPOBOAUTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MUYECKUX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH HW3MEPEHHUs, Cleays MPeUIOKEHHON WHCTPYKILIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aAHAJIU3UPOBATH IIOJIyYECHHBIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH Impu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU W3YYEHHBIX (DU3MUECKUX MOJIENEH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IIAaHETApHAs MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONHUCAHUA, HCIOJbB3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHHUH U HEOOXOIUMbIE

¢bu3nyecKkrue 3aKOHOMEPHOCTH

UCIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PHCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, N3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3aj1a4u, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS N300paKEHUH B MIIOCKOM

3epKajie u coOMparoIiei JTruH3e
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1.17

1.18

1.19

1.20

1.21

NPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUH B TOBCEIHECBHOM
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHUSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIEH cpejie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HUIECKOTO COACPKAHKS B CETH
WutepHner, camocTosTeNbHO (GOpMYyIUpys IOUCKOBBIA  3ampoc,
HAaxXOJUTh MYTH  ONpPEACNICHUS  JIOCTOBEPHOCTH  TMOJYYEHHOU
uH(pOpMallMd Ha OCHOBE HMMEIOIIMXCSA 3HAHUM M JOMOTHUTEIbHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh TPU  BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATYpy (DHU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BiIajgeTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CcO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIC COO6HIGHI/I$I Ha
OCHOBe HH(pOpPMAllUM M3 HECKOJBKHUX HCTOYHUKOB (HU3UUECKOTO
coJlep)KaHusl, MyOJIMYHO HPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  ACATENBHOCTH, NPH  3TOM  TPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro pasjaeina
(GU3MKKH U CONMPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalued ¢ ydéToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

MIPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNITh 005I3aHHOCTH B IPYIMIE B COOTBETCTBUH C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JIEeMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

11

1.2

®usznka — Hayka O Ipupoje. SBieHus npUpPOABL.
@usnyeckue  SBICHUSA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusuueckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrtecTBeHHOHayuyHBI METOJ| IMO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIIBUKCHHE TUIIOTE3,
SKCIIEPUMEHT IO IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

1.4

Onucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

1.5

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenune temrnepaTypsl Py HOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHIMA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepbl. ONBITHI, JOKa3bIBalONIME AMCKPETHOE CTPOCHHE

BCIICCTBA

2.2

JIBrxkenue yactuil BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTUILl C  TeMmmepaTypoud. bpoyHoBckoe

nBIKeHue, Iuddy3us

2.3

BzauMmogeiicTBHe yacTHIl BEIIECTBA: MMPUTSKCHUC U
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2.4

2.5

2.6

OTTAJIKNBAHHUC

ArperatHble COCTOSIHHMSI BEIECTBA: CTPOCHHUE Ta30B,
KUAKOCcTeH W TBEPHBIX  (KPUCTAUIMYECKHX)  Tell.
B3anmoCBA3p MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuyeckue pabOTHI:
Onenka [guameTpa aromMa METOAOM PsSIoB  (C
HCIoJib30BaHueM (Gotorpaduii).
OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHAapYXKEHHIO  JIEUCTBUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpeansisi CKOpOCTb NPU HEPABHOMEPHOM
' JABIKEHUU. Pacuér myTu U BpeMEeHU IBUKECHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tena
34 IInotHocts  BemiectBa.  CBsS3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHUIIE 00BbEMA BEIIeCTBA
3.5 Cuita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TEI
36 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETpPA
37 SIBnenue TAroTeHU U cuia TsKecTH. Cuia TIKeCcTH
' Ha Jpyrux IaHerax. Bec Temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue cui, HalpaBlIEHHBIX IO OJHOM IPSMOM.

PaBHOnelicTBYIOIIAsA CHIT
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3.10

3.11

3.12

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(wapuka B KUAKOCTH, MOJEIU  BJIEKTPUUYECKOIO
aBTomMoOmWIs u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  TuiockocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILIHE
3aBUCHUMOCTh pacTsDKeHus (aedopmaiiui) Npy>KUHBI OT
NPWIOKEHHON  cuiibl.  ONbITEI, JEMOHCTPUPYIOILIKE
3aBUCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapaKTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

du3ndeckue SBICHUS B Impupoac: NpuMEpPbl ABUKCHUA C
Pa3 IMIHbIMH CKOPOCTAMH B JKMBOWM M HEKUBOU IIprupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

Hasnenue TtBEporo tena. CrocoObl yYMEHBUICHHUS U

YBCJIUMYCHUS NABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,

TeMIIepaTyphl

4.3

4.4

4.5

Hepez[aqa JAaBJICHUA TBépI[LIMI/I TCJIaMHU, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEL

3aBUCUMOCTh  JIaBJIGHUSI KUJAKOCTH OT  TIJIyOWUHBL.
I'unpocratuueckuii napagokc. CooOIaromuecs: cocyasl.

FI/II[paBJ'H/ILIeCKI/Ie MEXaHU3MBbI

Atmocdepa 3emiu u atMmochepHoe aaieHue. [Ipuanab
CYIIECTBOBaHMSA BO3AYIIHOM 0060mouku 3emiau. OmnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaZl YPOBHEM MOPS

4.6

4.7

N3mepenue armocdepHoro npapneHus. [lpuGopsl mmns
U3MEPEHUS aTMOC(PEPHOTO JTaBIICHUS
JlelictBue KUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HUX

Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
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4.8

4.9

4.10

411

Apxumena
IInaBanue ten. Bo3nyxomnnaBanue

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tejla B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuAkocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPUPYIOUIME  3aBUCHMOCTh  BBITAJKHUBAIOLIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B XKUAKOCTHU, OT 00BEMA
MOrPY>KEHHOM B JKUJKOCTb YAaCTHU TeJIa U OT IJIOTHOCTH
JKHIKOCTH. KoncrpynpoBanue apeomMerpa WJIH
KOHCTPYMpPOBAaHHUE  JIOAKM W ompeaeneHue  eé

rpy30I0AbEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMOC(I)epHOl"O JaBJICHHA Ha JKMBOI OpTraHu3M, IJIaBaAHUC

pBIO

TexHuueckue ycTpoHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexanuyeckass MOIITHOCTb

53 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas

' I0CKOCTh. [IpaBuno paBHOBeCHS ppryara

54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuso»  MexaHuku.  Koadduument

5.5 MIOJIE3HOTO NeNCTBUS MEXaHH3MOB. [IpocTsie
MEXaHHU3MBI B OBITY W TEXHHKE

5.6 [ToTennmanpHas SHEPTUH TeJa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus




8 KJIACC

Kon
pa3jiena
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[Tonnass mexanuueckass SHeprusi. 3aKOH H3MEHEHUS U

> COXpaHEHHUsI MEXaHUYECKOW SHEPTUU
[IpakTuueckue paboOTHI:
Omnpenenenne  pa®OTBI  CHJIBI  TPEHHS  TIpU
5 g PaBHOMEPHOM  JIBIDKEHUM Tejla 10 TOPU30HTAIbHOU
' OBEpXHOCTHU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa
COXPaHEHUs MEXaHUUECKON YHEPIUU
@dusnyeckue SBICHUS B MPUPOAE: pbluarM B TeJe
5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblyar, IOABUXKHBIA U
511 HEMOJIBIDKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiembie 3JIEMEHTHI COICPKAHUS
JJIeMEeHTa
TETUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIbITBI, NOATBEPKIAIOLIME  OCHOBHBIE
II0JIO’KEHUS MOJIEKYIISIPHOKHHETHYECKON TEOPUU
Mogenu  TBEPAOro, JKUAKOIO U ra3oo0pa3zHOro
6.2 cocTosiHMM BemecTBa. Kpucrammuueckue u amopgHbIe
Tena
OOBsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CmauuBaHue U KalWUISIPHBIE SIBJICHUS
6.5 TeroBoe pacupeHne U cKaTHe
6.6 Temneparypa. CBsi3b TeMmmepaTtypsl €O CKOPOCTHIO
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TCIIJIOBOI'O ABMKECHUS YaCTUIL

Buyrtpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH

o SHEPrUu: TeIionepeaada U CoBepIIeHue paboThl
6.8 Buapl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIHS,
' W3IIy4eHue
KonnuectBo  TemnoTel.  YaenbHas — TEIUIOEMKOCTh
6.9
BEILIECTBA
TemsiooOMeH U TEmIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [LnaBneHue u OTBEpECBaAHUE KPUCTAIIMYECKUX BEILIECTB.
. VY enpHas TenaoTa niaBJICHUS
[TapooOpa3zoBanne w  KoHAeHcamws. McmapeHwe.
6.12 Kunenne. VYnenpHas  Temiora  HapooOpa3OBaHMS.
. 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus ToIIuBa. Y 1eibHast TEMI0Ta CrOPaHUs
[Mpunmuner  pabotel  TermoBbix  asurarenei  KITJ]
6.15 TEIUIOBOrO ABUTaTelid. TeruioBble ABUTATEIN WM 3aIHUTA
OKpY>Karolleu cpebl
3aKOoH COXpaHEHHUsI U MPEBPAIEHUS SHEPTHH B TEIIIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApYXEHUIO  JEHCTBUS  CHIJ
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB IMOBAPEHHOM
6.17 COJIM WJIN caxapa.

OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, KUAKOCTEN U TBEPIBIX TEI.
Omnpenenenue AaBIeHUs BO3AyXa B OaNIOHE MINPHIIA.

OHLITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL JABJICHUS
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BO3/yXa OT €ro 00b€Ma U HarpeBaHUs WIN OXJIAXKICHHSL.

[IpoBepka rumnoresbl TMHEMHOW 3aBUCUMOCTH JUIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATypPHI.

Habntonenne n3MeHeHust BHyTpPEHHEH SHEpruu Telna B
pe3yiabTare Teruionepeaayd U padoThl BHEIIHUX CHIL.

Hccnenosanue SIBJICHUS TEI000MeHa pu
CMEIIHMBAHUU XOJIOIHOU U rOpsiYel BOABI.

OnpeneneHne KOJIUYECTBA TEIUIOTHI, IOJTYYEHHOIO
BOJOM IIpU TEIUIOOOMEHE C HarpeTbiM MeETaNInYeCKUM
LUJIUHIPOM.

Omnpenenenue ynenbHON TEIUNIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCrapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

6.19

@dusnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJAE,
KpUCTaJIIBl B IIpUpoe, u3inydeHue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,

HWHes, CHera.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAHNSl KPUCTAJIOB, >XMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUHECKHUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

QHCKTpI/ISaL{I/IH TCII. I[Ba poaa 3JICKTPUICCKUX 3aps/10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEN OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

aﬂeKTpI/I‘{eCKOC ITOJIC. HaprDKéHHOCTB QJICKTPHUYCCKOTO
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nosig. [lpuHUMI cyneprno3uuuu ANEKTPUYECKUX IoJen

(Ha KaYECTBEHHOM YpPOBHE)

Hocurtenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n

JUDJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa

DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
7.6

ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA

JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KHUJKOCTSX M ra3ax

Onekrtpuyeckass nenb. Cuia Toka. OJIEKTPUYECKOE
7.8

HarnpsHKeHHe

ConpoTuBieHnue MPOBOHHKA. YaensHOE
7.9

COINPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu

[locnenoBarenbHOE W MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

3 DNeKTpUYecKue Lenu U MOTPEeOUTENTH SIEKTPUUECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuTHL. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOoe moNe 3eMiiM U €ro
7.15

3HaYeHHe IS )KU3HU Ha 3eMIie

OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE

JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
7.17

3J’IeKTp0I[BI/II‘ aTelb IOCTOSHHOrO Toka. Mcmons3oBaHue
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SHCKTPOﬂBHFaTeﬂeﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX Hn Ha

TpaHCIIOPTE
OnbiTel  ®@apajned.  SIBieHUE  BIEKTPOMATHUTHOMN
7.18
naaykuuu. [Ipasuno Jlenna
DIIEKTPOTreHEPaTOP. CniocoOmI MOJTYyYEHHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIIUN Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTuueckue paboOTHI:
OmnbITH IO HAOTIONEHUIO SJICKTPU3AIUH TEJ MHIYKIIHEH
U IIPU CONPUKOCHOBEHUH.
HccnenoBanme pAeicTBUS SIEKTPUUECKOTO TONs  Ha
MIPOBOJHUKY U TUAJICKTPUKU.
COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH
MIOCTOSIHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
W3mepenue u perylnupoBaHue HAIPSHKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYILIETO Yepe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.
7.20 OnpIThI, JEMOHCTPUPYIOILNE 3aBUCUMOCTD

JJIEKTPUYECKOTO COINPOTUBJIEHUS IPOBOJHUKA OT €ro
JUIVHBI, TJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepHaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM NpU
MIOCJIEIOBATEIILHOM ~ COCAUHEHUU [BYX PE3UCTOPOB.
[IpoBepka npaBuia s CHIIBI TOKA IPH MAPaALICIBHOM
coequHeHUH  pe3uctopoB.  OmpexneneHue  pabOThHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOIO  TOKA,
BBIJIETIIEMOM Ha pe3ucTope. McciaenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Ye€pe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue

MarguTHOI'O BSaHMOHeﬁCTBHﬂ INOCTOAHHBIX MArHuUTOB.
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7.21

N3ydyeHne MarHUTHOTO IOJIS OCTOSIHHBIX MAarHUTOB NPU
uX OoO0beAMHEHUH |  pasjencHud. VcciemoBaHue
JENUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU ¢ TOKOM M MarHUTa OT CHJIbI
TOKa ¥ HalpaBlieHUs TokKa B Karymke. V3ydeHnue

I[GflCTBPIH MAaroiuMTHOIO II0Jid1 Ha IPOBOAHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
3IIEKTPOJIBUTATEITS. H3mepenne KII
3JIEKTPOJIBUTATENILHOM  YCTAHOBKH. OnbITHI no

HUCCICIOBAaHHUIO ABJICHUA 3JICKTp0MaFHI/ITHOI\/JI HHAYKIUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA

HHAYKIMOHHOI'O TOKa

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBIIEHUS B  arMmocdepe, IIEKTPUYECTBO  SKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei] MOIIOCOB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU Ha 3emiie, TTOJISIPHOE

CHUAHHUC

1.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUYETUUK DIIEKTPUUECKON DHEPTHUH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONIPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEJOXPAaHUTENHN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOSAHHOI'O TOKA, reHEPATOP MOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 31€EMEHTHI COAEPKAHUS
pasnena
o MEXAHUWYECKUE ABJIEHU A
8.1 Mexanuyeckoe JABWKEHUE. MarepuanbHas TOYKa.
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Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
HepasHoMepHOE IIPSAMOJIMHENHOE JIBHUKCHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
HEPaBHOMEPHOM JIBUKECHUU
85 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBHOKEHUE
8.6 CBo6oaHoe nmagenne. OublThl [ anuaes
PaBHOMepHOE nBMkEHHE N0 OKpYyXHOCTH. [lepuon u
8.7 yactoTa oOpamienus. JluHeilHas M yrjoBas CKOpOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE
8.8 ITepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroroHa
8.10 Tperuii 3akoH HeroTona
8.11 [TpuHIIMIT CYyNIEPIIO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CcuJIa TPEHHUS CKOJBXKEHHUS, CHIIa
' TPEHUS TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHnne cBOOOTHOTO MaJeHUs
815 IBwxenne  raHer  Bokpyr  Comuua.  [lepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHONW OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TsbxecTn
8.18 Nmnynec Tena. MI3menenune ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8.22 PaGota cun TspKecTH, ympyroctd, TpeHus. CBs3b
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8.23

SHEPTruu 1 paboThl

HOTGHL{I/IaJIBHaH OHCPIruia TCIa, IOoAHATOIO Hazg

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUS CKATON MPY>KUHBI

8.25

8.26

8.27

8.28

8.29

Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU

SHEPruu
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

[TpakTuyeckue paboOTHI:

OmnpeneneHue cpelHEel CKOPOCTH CKOJbXEHHUs Opycka
WIM JIBUKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHyue yCKOpeHUsl Tenna MpU pPaBHOYCKOPEHHOM
JIBDKEHUU 110 HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka rumoTessl: €clid MpPU PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCATCS
KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOILKE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CHWJIBl HOPMalbHOrO JaBieHus. OmpenencHue
kod(duimenta TpeHUs CcKoibxeHusa. OmnpeneneHue
KECTKOCTH MpYXHHBL. OnpeneneHue padOThl CHIIbI
TpeHMs] TpU PABHOMEPHOM [JBIKEHHM Tejla IO
TOPU30HTAILHON TOBepxHOCTH. OnpezeneHue padoThI
CHJIBI  yOpyrocTH  Ipu  HOABEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEINOJABM)KHOTO U TOJBUKHOTO

0JIOKOB

@u3nYecKue SBJICHUS B MPUPOJIC: MPUINBBI U OTJIUBHI,
JnBxkeHue TuiaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBMKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COUAOMETP, JATYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEBAHIMA 11 BOJIHBI
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9.1

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH

KOJIEOaHMIA: nepuona, 4acrtora, aMIuIuTyaa

9.2

9.3

MaremaTuueckui u MPY>KUHHBIN MasITHUKH.

[TpeBparenue sHepruy Npu KoueOaTEIIbHOM JIBHKESHUN

3aryxatomue Kosebanus. BriHyXIeHHBIE KoJeOaHus.

Pe3onanc

9.4

9.5
9.6

Mexaandeckue BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHBIe W TONEpedHbIe BOJIHBL. JliMHA BOMHBI U
CKOPOCTh €€ pacmpocTpaHeHUs. MeXaHMYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

NHdpa3Byk U ynbTpa3Byk

9.7

9.8

9.9

[TpakTryeckue paboOTHI:

Onpenenenne 4acToThl M TepHoja  KoJjeOaHWiA
MaTEeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4acToThl M TepHoja  KoJeOaHWi
NPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH — IepHoja  KosieOaHWH
MOJBEIIEHHOI0 K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCHMOCTH  IepHoAa  KosieOaHWH
NOPY)KHHHOTO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuozaa KoneOaHmi rpysa,
MOJBEIIEHHOI0 K HHUTH, OT MAacchl Ipy3a M >KECTKOCTH
npyXuHbL. M3Mepenne yckopeHus CBOOOTHOTO TaIeHUs
duznyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB
KUBOTHBIMH, 3€MIICTPSACEHHE, CEWCMUYECKHE BOJHBI,
LIyHaMH, dXO

TexHu4eckne yCTpOWCTBA: 3XO0JOT, HCIHOJIb30BAHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbBIE BOJIHBI.

CpoiicTBa SJICKTPOMArHuTHBIX BOJIH

10.2

[ITkana 31EKTPOMArHUTHBIX BOJIH
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10.3

DnekrpomarHuTHas mnpuponaa cBera. CKOpPOCTb CBeTa.

BoiiHOBEIE cBOIiCTBa cBETA

10.4

[TpakTrueckue pabOTHI:
N3ydyeHne CBOWCTB  AJIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIILHOTO TeedoHa

10.5

dusnueckue sBIEHUS B IpHUpoOJE: OHUOIOTHYECKOe
JIEHCTBHE BUJIUMOTO, yIBTPaduOIETOBOTO U

PEHTI'CHOBCKOI'O I/I3J'Iy‘ICHI/II71

10.6

TexHuueckue yCTpOﬁCTBaZ HCIIOJIB30BaHUC

SJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111

ﬂyqua;I Mojenb cBeta. McTouHuku cBera

11.2

[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

114

Otpaxenue csera. [1mockoe 3epkaio. 3aKOH OTpaXKeHUS
CBETa
[Tpenomnenue cBera. 3akOH IIPEIOMIIEHHUS CBETa.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

115

JInnza. Xop tydeii B IMH3e

11.6

11.7

11.8

OnTudyeckas cucrema (bOToanr[apaTa, MHKpPOCKOIIa U

TEJIECKOIa
I'maz xak onTudeckass cucrema. biamzopykocTs u
JAJIbHO30PKOCTh

Pasnoxxenue Oenoro ceeta B ciekTp. OnbiTel HploTOHA.

CrnoxeHnne CIICKTPAJIbHBIX IIBETOB. I{I/ICHepCI/IH CBCTa

11.9

[TpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPa)KE€HHUs
CBETOBOTIO JIy4a OT yIJIa MaJeHUs.

W3ydyeHne xapakTepuUCTUK U300pakeHUs MperMeTa B
IJIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yIJla MPEIOMJICHUS
CBETOBOI'O Jiyya OT YIJla NaJCHUsS HAa IPAHULE «BO3AYX —
CTEKJION.

[Tony4yenue n300paXkeHUH ¢ MOMOLIBIO cOOMparoeit
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JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYCCKOMN
CHUJIBI COOMPAIOIICH JTNH3BI.
OnBITHI IO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpITHl 10 BOCHPUSATHIO LIBETA IMPEIMETOB IPU HX

HaOJIIOJICHUH Yepe3 [BETOBBIC (PHIIBTPHI

dusnyeckue ABJICHUS B npupoac: 3aTMCHUA COJ'IHHa n

11.10 JlyHbI, 1IBE€TA TEJ, ONTHYECKHE SBICHHUS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpOCTBA: OUKH, MIEPUCKOIIL,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 OmnbiTel Peszepdopna u minanerapHass MoOJeNnb aToMa.
' Mogaens aTtoma bopa
5 Hcmyckanue W TOTJIOUICHHWE CBETa aToMoM. KBaHTHI.
' JluneituaTeie CEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
124 Crpoenne aromHoro sjapa. HykioHHas Mojenb
' aTOMHOTrO sapa. M30Tomsl
195 PannoaktuBHble mpeBpameHus. llepuoa mnomypacmana
' ATOMHBIX S7EP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHMs 3apsI0BOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3M aTOMHBIX siziep. CBsI3b MacChl M SHEPTHU
128 Peakiuu cunre3a u aeneHus siep. VICTOYHUKM SHEPTUH
' CouHIta 1 38311
129 Anepnas osHepreruka. [lelicTBMEe  pagMOaKTUBHBIX
' U3ITy4YeHUN Ha )KUBBIE OPTaHU3MbI
[TpakTuyeckue paboOTHI:
HaOnronmeHne CIUIOIIHBIX W JIMHEHYATBIX CIHEKTPOB
12.10 U3ITy4EHUS.

HccnenoBanue TPEKOB: HM3MEpPEHUE DHEPIHMHM YaCTHIIbI

110 TOPMO3HOMY ITyTH (110 poTorpadusm).
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12.11

12.12

W3mepenue paanoakTuBHOTO (hoHa

@usznueckue SABJICHMS B IIPUPOJE: €CTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
PaAMOAKTUBHOE W3JIyYCHHE MPUPOJHBIX MHUHEPAIIOB,
JEUCTBUE PAJUOAKTHBHBIX M3IYyYCHMM Ha OpraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ JO3UMETP, KaMEpa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUU TPUPOIBI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeldl poaun (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBHMYECKUX 3HAHMK U WX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX M 3apyOEKHBIX YYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUSI BeUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenue ocHoOBamMM TOHSTUHWHOIO anmapara M CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX ISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpoHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchiBaTh U3y4eHHBIC CBOMCTBA Tel U (DU3UYECKHE SIBICHUS,
UCTIONB3Ys PU3UIECKUE BETUIHHBI
Brnagenue ocHoOBaMH METOJIOB HAyYHOTO TIO3HAHHUS C Y4ETOM

coOIIO/IeHHs TTpaBUIl O€30MacHOro Tpyaa: HaONoJeHHe (PU3NIECKUX
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SIBJICHUI

YMEHHE CaMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIIUU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMUNH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIMM, BBIYUCIATH
3HAUYEHHUE BEJIMYMHBl U AHAJIM3UPOBATH IOJYYEHHBIE PE3YJIBTATHI C
y4€TOM 3a/IaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
MPOBEACHUE  HECIIOKHBIX  SKCIHEPUMEHTAIbHBIX  HMCCIIEI0BAHUI;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY H
MPOBOJUTh  HUCCJIEJOBAHME IO  HMHCTPYKUHUH,  MPEICTaBISATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpadyKoOB, yYUTHIBATH MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI 110 pe3yjibTaTaM

HUCCICI0BaHUA

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

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
4Yuclie W B KOHTEKCTE CHUTYallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOIMCTBA (U3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€THble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl U (OpMyJbl, CBSI3bIBAaIOIIUE (U3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC€ YCJIOBHEC 3aJayu,
BBISIBIISITh HEJOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIINYHUHEI, HOJIy‘-IGHHOﬁ IIpU pCHICHUU 3a1a4n

YMmenune XapaKTCPU30BaTh  IMMPHUHIMUIIBI JleﬁCTBHH TEXHHUYCCKUX
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YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJOTUYECKUX IPOLECCOB 0 WX ONMUCAHUIO, UCTIONB3Ys 3HAHHS O
CBOWCTBaX (PU3MYECKUX SIBICHUA M HEoOXOoauMble (PHU3HMUECKUe

3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBHYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecreyeHHss ©O€30HMacHOCTH  NPH
oOpamieHud ¢ OBITOBBIMH  TNPUOOpaMHU U TEXHUYECKHUMH
YCTPOMCTBAMHM, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
HKOJIOTUYECKOTO TIOBEJCHHUS B OKPYXArIeH cpele; MOHUMaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHUH (PHU3MKH ¥ TEXHOJOTHIM

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs M HPEICTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUil HayYHO-NOMYJISIPHYIO JIUTEPaTypy
(U3M4ecKOoro cojepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WnTtepHer; BnajaeHue 0a30BBIMH  HaBBIKAMU  [IPEOOpa3OBaHUS
uHpOpMALlMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIYlO; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IHq)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHKOB
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 MEXAHWYECKHUE SIBJIEHMSI
11 Mexanudyeckoe ABWkeHHe. MatepuanibHas Touka. Cucrema  OTCUéra.
' OTHOCHUTEIBHOCTD JIBHKCHUS
PaBHOMepHOE U HepaBHOMepHOe naBMxkeHHe. Cpenusis ckopocTh. Dopmyna Juis
1.2 BBIYHCIICHUS CpeIHEel ckopocTu: V = S/t
PaBHOMepHOE TPAMOJIMHEHHOE JIBM)KEHHE. 3aBUCHUMOCTh KOOPJHMHATHI Telda OT
BPEMCHH B CTy4ae pPaBHOMEPHOTO TMPSMOJMHEWHOTO JIBHYKEHUSI:
13 x(t)=x,+vt
I'padmkm 3aBHCHMOCTH OT BPEMEHH ISl TMPOCKIIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSAMOIMHEWHOM
JIBHOKEHUN
3aBUCHMOCTh KOOpPJIWHATBHI Teja OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUKECHUS:
5
Sy =vy =i+ ay= %
@opmMynbsl ISl TPOEKIUU TEPEeMENIeHUs, MPOEKIIMU CKOPOCTH M TMPOEKIUU
YCKOpPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKCHUH:
2
14 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =Upy T4, -1,
a,(f)=canst,
le: - Ul.'r: zzax‘g:r
I'pa¢kr 3aBHCHMOCTH OT BPEMEHH IS IPOCKIIUU YCKOPEHUS, IMPOCKIHH
CKOPOCTH, TIPOEKIMH TMepeMelIeHUs], KOOPJAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
15 CBobGomnoe manenne. DopMysbl, OMUCHIBAIOIINE CBOOOJHOE MMAaJIEHUE Teja TI0

BCPTUKAIN (,Z[BI/I)KGHI/IG TCJIa BHU3 HWJIMW BBCPX OTHOCHUTCIBHO TOBCPXHOCTU
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3emnn). ['paduku 3aBUCUMOCTH OT BpEeMEHH MJsi TPOEKIUU YCKOPCHWS,
NPOCKIIMH CKOPOCTH W KOOPJHMHATHI TPU CBOOOJHOM TAJICHHH TeJa TI0
BEPTHKAIH
CKOpOCTh DPaBHOMEPHOTO JBIDKEHHUs Tella IO OKpYXHOCTU. HampaBienwue
CKOpOCTH.

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

oOpareHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

1.6 yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:
2
a. — L
"R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHuUs:
V= 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuynHa. CIoKeHue CHIl
19 SBnenne unepuuu. [lepsriit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaBieHHOCTh BEKTOpa YCKOPEHHUS Tela U BEKTOpa CHIIbI, ICUCTBYIONIEH Ha
TEIO0
B3anmopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 . =_F
Fya=-F
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TpeHI/Ie IMOKOsA U TPCHUC CKOJIbXKCHUA. CDopMyna IJId BBIYUCIICHUA MOAYJISI CHUJIBL

TPEHUS CKOJILKCHUA:

1.12 F_=u-N
p- B
Hedopmaruss tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akoH ['yka):
113 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOT'O TSATOTEHHUS:
My - 14
F=G- -1 _2
R
1.14 Cuiia TskecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna Al BBIYUCICHUS CUJIbI TSKECTH BOJIM3HM MOBEPXHOCTH 3emuu: F = mg.
JIBmxenue maneT BOokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIMUnHa.
1.15 p=mo
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbca I 3aMKHYTOM CHUCTEMBI Te:
1.16 P=nyU +i, Uy =const
PeakTuBHOE ABUXKEHUE
Mexannueckas pabota. @opmyna ajsi BEIYUCICHUS paOOThI CUITBL:
A=Fsoosu
Mexanuyeckass MOITHOCTb:
1.17
A
N==
r
1.18 Kunernueckas u norenumanbHas sHeprus. @opmyiia a1 BBIYUCICHUS
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KUHETUYECKON DHEPIUU:

J'JE_)E
By

TeopeMa o kuHeTHUeCKOU d3Heprun. Popmyra i BHIYUCICHUS TOTCHIMAIBHON

SHEPruy Tella, OJHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanunueckas OHCPIUA:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHUUECKOH 3Heprun. Popmyra Uil 3aKOHa COXPaHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'vH IIPpU HAJIUYUU CUJIbI TPCHUA.

1.20

1.21

[IpocThiec MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisr; M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/] mpocThix MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBiienue TBEpIOTO TENIA.

dopmyiia 11 BRIYUCICHUS JABJICHUS TBEPIOTO TeJia:

_E
p_s"

JlaBnenue raza. ATMocgepHoe AaBlICHHE.
['unpocraTyeckoe 1aBieHUue BHYTPH KUAKOCTH.

(DOpMYJ'Ia JJIL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,
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1.22 3akoHn [lackans. ['mapaBnuyeckuii mpecc
3akon Apxumena. Dopmyna Ajig  ONPEETICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
Fap =PEV
VYcnosue miiaBanus tena. [InaBanue cyoB v BO3AyXOIUIaBaHUE
Mexanuueckue konebaHus. AMIUIMTYHA, MEPUOJ M 4YacToTa KoyeOaHUM.
14 ®dopmyiia, CBSI3bIBAIOIIAs YACTOTY M MIEPUO/I KOJICOaHU:
v = L
T
195 Marematnueckuii M NpPYKUHHBIM MasATHUKA. [IpeBpamieHue sHepruu Inpu
' K0J1e0aTEeIbHOM JABHXKEHUU
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexanuyeckue BOJHBI. [IpogonbHble M nonepeuHble BOJHBL J[MHA BONHBI U
CKOPOCTb paclpOCTPAHEHHUS BOJIHBI:
1.27
h=v-T
198 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI Ha TpaHUIIE
' IBYX cpell. MH(ppa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomul
H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KOd(pPUIIMEeHTa TpeHHsI CKOJNbKEHUsS; paObOThl CHUIIBI TPEHUS, CUJIBI
YIOPYTOCTH; CPEeIHEH CKOPOCTH IBUKEHHsI OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUsi Opycka Mpu JBMKEHUH IO HAKIOHHOW TIUIOCKOCTH; YacTOThI M
nepuofa KojeOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHui MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIEr0 Ha phlyar;
1.29 paboThl CHJIBI YHOPYTOCTH TpPU TOABEME Tpy3a C IMOMOIIBI0 HEMOABHKHOTO

0J10Kka; pabOTHI CUJIBI YIIPYTOCTH TPH MOABEME TPy3a C MTOMOIIBIO TIOIBIYKHOTO
0710Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH Tela W OT IIJIOTHOCTH JKUJIKOCTH;, HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT MacCcChI T€JIa, CUJIbI TpeHI/IH CKOJIBXKCHUA OT CHUJIBI HOpMaJILHOFO OaBJICHUA U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HMKAIOLIEH B MPYKUHE, OT CTEIECHU

nedopmaruu IpYyKUHBI, YCKOPEHUsI OpyCcKa OT yrila HakKJOHA HAMpaBIISIONICH;
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nepuojia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOJa
KoJie0aHU MPYXUHHOTO MAasTHHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIICIOBAaHNE HE3aBHUCHUMOCTU TEepHOAa KOJIeOaHWH HHUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHS pblyara

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, IPUIHWBBI W OTIHUBBI, JABHXCHHUC IIJIAHCT ConHeuHon CUCTEMBI,

130 PEaKTUBHOE JIBUYKEHUE KUBBIX OPTaHU3MOB, PhIYard B TEJE YEIOBEKa, BIUSHUE
atMoc(epHOro HaBiieHHs Ha KUBOM OpraHuU3M, IUIABaHHE PbHIO, BOCIPHUSTHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJTHBI, I[yHAMH, 3XO
Texnuueckue ycmpoucmea: CUUIOMETP, NATYUKU TOJOXKCHHS, PACCTOSHUS U
YCKOpEHUs, IWHAMOMETp, TMOIIIUIHUKHA, PAKEThl, pblYar, MOABMKHBIA U

131 HETIOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC MEXaHW3MbI B OBITY,

' COOOIIAOIIUECS] COCY/bI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJEKYISIPHO-KMHETHUYECKOH TEOpUH  CTPOCHUS

2.1 BelecTBa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucrannnaeckue u amopgHbie Tena

29 JlBmkenne dactuil BemectBa. CBS3b  CKOPOCTH JBWKCHHS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBukenue, nuddyzus

2.3 CMauuBaHue M KanWUISIPHBIE SIBICHUS

2.4 TemoBoe pacIlIUpeHNe U CXKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. Pabora u Teruonepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN SHEPTrUn

2.7 Buns! Temonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxkneHue Ten. KomuwdecTBo  TemnoTel.  YaenbHas
TEIUIOEMKOCTb:

2.8

O=am(t,—1)
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2.9

3aKkoH COXpPAaHCHUA SHCPIrurM B TCIUIOBLIX IIPOLICCCAX. YPaBHCHI/Ie TCIIJIOBOI'O

OasaHca:

O +0, +..=0

2.10

2.11

2.12

Ucnapenne u koHjeHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IIpoIecce
WCIIApEHUsI M KOHJAeHcauuu. KumneHue KUAKOCTH. YJAenbHas TEIoTa

napooOpazoBanus: L = Q/m

BiaxxHOoCTB BO311YXa

[InmaBnenne wn kpucrasmmsauus. l3MeHeHHMe BHYTpPEHHEW DSHEpPruu IIpU

IJIaBJICHUU U KPpUCTAJJIM3allN. YILCJII)HaH TCIJIOTA I1JIaBJICHUA:

,_0

m

2.13

2.14

2.15

2.16

2.17

BHYTpeHHHH OHCPIuA CropaHusd TOIIJIMBA. VY aenbHas TemjaoTa CropaHuA TOIIMBA:

q=Q/m

[Tpunnumne! pabote! TerwmoBbix aurateneit. KI1/ TeruioBoro nurarens

IIpakmuueckue pabomoi

W3mepeHne yaenbHOW TEMIOEMKOCTH METAIIMYECKOr0 LUIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCHPOBAHHOMN
MacChl, B KOTOPYIO OIIYIIEH HAarpeTblidi LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O0 HAarpeThbIM LHMJIMHIPOM, IIOCJIE€ OIYCKAaHMsS €ro B BOJY KOMHATHOW
TEMIIEpaTyphbl; OTHOCUTEIBLHOM BIIAXKHOCTU BO3[yXa; YACIBHOM TEIUIOTHI
IJIaBieHusl Jbaa. lccnenoBaHWe W3MEHEHUs TeMIlepaTypbl BOJBI  NPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMjJooOMeHa MpU CMEIIMBAHUM XOJIOJHOU U

ropsiueit BOJIBI; MpoIecca NCTIapeHUS

Quzuueckue sienenuss ¢ npupode. TIOBEPXHOCTHOE HATSDKCHUWE W KalMJUIAPHBIC
SBIICHUSI B TIPUPOJIC, KPUCTAILIBI B MpHupoae, uznydenue ColiHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

Texnuyeckue ycmpoticmea: KanuuIsApbl, TPUMEPbl UCTIONB30BaHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS

JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
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CTOpaHus
3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI JCKTPHUUECKOTO 3apsiia
3.4 Onekrpuueckoe mnone. Hanpsx€HHocTh anekTpudeckoro mnois. IlpuHuun
CYIEPITO3UIINH IEKTPHUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexrpuueckux 3apsaoB. JleficTBHE AIIEKTPUUYECKOTO TOJS HA
ANIEKTpUUECKUE 3apsbl. [[pOBOIHUKH U TUDIICKTPUKH
[TocTosiHHBII MeKTpUYecKuid TOK. JIeiicTBUs 3nekTprudeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 l=qg/t,U=A/q
DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE JIEKTPUIECKOE COMPOTHUBIICHHE:
3.7 R=pl/S
3.8 3akon Oma jist ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenpbHOE COENMHEHHE TPOBOTHIUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [TapannensHo€ coeAMHEHUE TPOBOIHUKOB PABHOTO COITPOTHBIICHUS:
U=U;I=1I+I; R:%.
CMmeliaHHbie COSTUHEHUS TIPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
3.11 O=I"R-t
3.12 OneiT Opcrega. MarHuTHOE TMOJIe MPSMOTO TPOBOJHMKA C TOKOM. JIuHUM
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MarHUTHOW UHAYKUWH

MaruutHoe 110JIE TOCTOSHHOIO MAarHurta. B3auMOIENCTBHE IIOCTOSHHBIX

3.13
MarHuToB

3.14 JleiicTBre MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue 35ekTpoMarauTHor uHaAykiuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.
HccrnenoBanme 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOMIETO B TPOBOJHHKE

e (pe3ucTopsl, JIaMIIO4Ka), OT HAMPSKEHHs HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

' COIIPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U

yI€TBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBmiIa sl AJIEKTPHYECKOTO HANPSDKEHUS MPH TOCIE0BATEIIEHOM
COCIMHEHUU MPOBOJAHHUKOB;, MpaBHJIA [UISI CHJIBI JJIEKTPUUYECKOTO TOKa MpH
napajuieJIbHOM COSIMHEHNUU MTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue sA6leHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJ€ 3eMJIU, Ipeiid MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIIbHbBIE AIIEKTPONIPUOOPHI (mpuMepsI), JNEKTPUYECKNE
NPEOXPAHUTEH, DJIEKTPOMArHUT, ODJIEKTPOABUTATENbh IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKkTpoMarHuTHbIE BOMHBIL. [1Ikana 3MekTpoMarHUTHBIX BOJH

3.20 JlyueBas monenb cBeta. [IpsMonnHeHOe pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHUS CBETa

3.23 Hucniepcust cBera

3.2 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOSIHHE JMH3bI. OnTHYecKas cuia

' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
3.26 Ilpakxmuueckue pabomul

N3mepenne onTHYeCKOW CHIIBI COOMPArOIIeH JIMH3BI; (DOKYCHOTO PACCTOSHUS
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coOuparorieii JIMH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpOB MpeIMeTa U U300paKCHHS,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeIoMIeHHs CTEKIIa.

HccnenoBanue cBOHCTBAa M300pa)KEeHUs, MOIYYEHHOTO C  IOMOIUIBIO
coOuparoiel JIMH3bI, U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrja MaJCHUS Ha TPAHUIE

«BO3AYX — CTCKIIO»

Duszuveckue s61eHUS 8 npupode: 3aTMCHU COJ'IHHa n .HYHBI, OoBeTa TCI,

321 ONTUYECKHe SABJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapaTr, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SIBJIEHU S
a1 PaguoaktuBHOCTh. Anbda-, 6era-, raMMma-usnyueHus. Peakinuu anbda-u Oera-
' pacnana
4.2 OmneiTel Pe3epdopna o paccesuuio anbda-dactuil. [L1anerapuas Moaenb atoma
4.3 CoctaB aroMHOr0 sifjpa. M3orornsl
4.4 [Tepuox momypacmajga aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOTO U MAacCOBOTO UHCEN
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTUBHOE W3IIyUCHHUE TPHPOJHBIX MHHEPAJIOB,
NeiCTBUE pPaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YelOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTuKa
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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