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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yu€tom deaepaibHOi paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha NEATeTbHOCTHOW OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00I11eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0Aa MOIyYEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUS U (POpMHpOBaAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBEHON JIeATEILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTH JBMIKEHHMS YacTHL C
TemnepaTtypoil. bpoyHoBckoe nBrkeHue, auddysus. B3aumoneiicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe IBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapUKa B KHUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmariim)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnnyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO J1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

CooOmaromuecs cocybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJiIbHAs TEMI0Ta CrOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH MIPU ABUIKEHUU TEJA MO IECTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenne npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJECOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxens  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOILBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOIO Jiyda OT yrIJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PaCCTOSHHSI M ONTUYECKON CHIIBI COOMparomen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCcCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jlemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 0000IIeHHS  TPEIMETHOTO  COACp)KAaHWA U OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH AAHHOIO MOIYJIA PEaTU3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICTOBAHMS



SBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSICHATH (pU3MuecKue
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a Ccué€r TOro, 4yTo OOy4aroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX WM
IIPENJIaracTCs:

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

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

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUH OOILIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHHE IIEHHOCTH (PU3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  J3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKA peQIIEKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNIKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUM TIPW BBITIOJIHCHUH WCCIICIOBAHUNA H
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NICCKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIB30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisaTh poyH, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3JIMYHBIX [OAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NeSATEIbHOCTH, 1aBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa IEJIM U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ynopyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBICHUS TBEPABIMU TEJIaMH, >KUIKOCTSIMHU U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaTb NPOSBJICHUE HM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOJAUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKas M TOTEHIMaJIbHAs JHEPrus), MpH OMHMCAHUU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUA MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBL: HAa OCHOBE aHaIU3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb NPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh NpPU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WIH
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIb30BAHMEM IMPSIMBIX HM3MEPEHUN (3aBUCUMOCTU MYyTHU
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM y4eOHOrOo HCCIEAOBaHUA, CcOOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJANTH KOCBEHHBbIE H3MEpPEeHMs] (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXAHU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKUUU: IIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

MCTIONTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUil HAydYHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIuu (HU3HUECKOTO COJIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAas MHECHHE OKPYKAFOLIHX.

K konIy o0yuenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOAHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, u3iaydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAas TeIUIOEMKOCTh BEIECTBA, YyiAelbHAs TeIUloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTHBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTPOEHMSI BEIIECTBA, NPUHLMUII CYNEpPHO3UIUHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOICTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHUIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble i €€ pelleHHs, NPOBOAUTH pPAcU€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JEWUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OMbITa U (HOPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOrPELIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOAHMK, OT HaNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOmul U rpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh U3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

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

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3JEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHHBATh COOCTBEHHBIH BKJIAaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelnbHOE IBHKEHHUE (3aTyXarouiue H
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XalleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHHUH, YCKOPEHHE, MEepEeMEIleHUE, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
IOpU SIIEPHBIX peaklusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBSICHEHHME U3 2—3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE paclpOCTPAaHEHHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CrHOcO0a HW3MEpPEHUS
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYEeCKUX BEIUYMH B BHUAC TAOJWIl M TPAPUKOB, NEJIaTh BBIBOILI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOIIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOaWTh  WHGMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHusi 0€30MacHOCTH TpU oOpaIieHn ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJCHUS B OKPYIKAOIICH Cperie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBHIMIOJHEHUN YUEOHBIX 3aJaHU Hay4HO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UMKA U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl Bceero

Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa

1.1 ®dusuka - HayKa o MPUPOe 2
1.2 Ou3nyecKue BeITUINHbBI 2
1.3 EcTtecTBeHHOHay4YHBIH METO]T TO3HAHUS 2

Htoro no pazneny 6

Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa

2.1 CrpoeHue BemiecTBa 1

59 JBr>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 2
' BEILIECTBA

2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
Htoro no pazneny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl

3.1 MexaHH4ecKOoe OBIKEHIE 3

3.2 WNuepuus, Macca, IIIOTHOCTh 4

KoHTpoJibHbIe

padoTshI

IIpakTH4eckue

padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Bbubnmnoreka [JOK
https://m.edsoo0.ru/7f416194

Bbubmmnoreka [JOK



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

3.3 Cwnna. Buner cun

Uroro no pazgeny

Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B

JaBnenue. Ilepenava naBieHust TBEPABIMU

41
TeJaMH, KUAKOCTSAMHU U Ta3aMH
4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMochepHOe 1aBJICHHE
44 JleicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE

B HUX TEJIO
Uroro no pazgeny

Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus

5.1 Pa6ora u moutHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnueckasi JHEpIrHst

Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194



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

8 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3zgen 1.TenioBbie ABJIeHUSA

1.1

1.2

CTpoeHue U CBOMCTBA BEILIECTBA

Temnosbie IMpoueCChl

Hroro no pasaceiny

Pa3nen 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI

2.1

2.2

2.3

2.4

SJIGKTpI/ILICCKI/Ie 3apAabl. 3ap5{)KeHHLIe TCIIa
1 X B3aUMOOCHCTBHUE

IToCTOSIHHBIN DIIEKTPUYECKUN TOK

MarsuTHbIC SIBICHUS

SJ'ICKTpOMal" HUTHAaA UHAYKIUA

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoTshI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM

Ne n/m KonTpoabHbie
MPOrpamMMmbl Bcero
padoTshI
Pa3zgen 1.Mexannueckue siBJeHUSA
11 MexaHnuecKoe IBHKEHUE H CITOCOOBI €ro 10
' OIMCaHUsA
1.2 BzaumopetictBue Ten 20 1
1.3 3aKOHBI COXpaHEHUs 10
Hroro o pasneny 40
Pa3znen 2.Mexanuveckne Ko0Jie0aHUS U BOJHBI
2.1 MexaHndeckue KojeOaHus 7
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1
Wroro no pazueny 15

Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1 6

9JIEKTPOMArHUTHBIC BOJIHBI
Hroro 1o pasneny 6

Pa3zgen 4.CBeTOBbIE IBJICHUSA

4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6

IpakTuyeckue

padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK


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

4.2 JIuH3bl U onTHYecKUE TPUOOPHI

4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP

Uroro no pazgeny

Pa3znea 5. KBanroBble siBJIeHUSA

5.1 Henyckanue v nornomeHrue cBera aroMoM
5.2 CtpoeHue aTOMHOTO siipa
5.3 SnepHble peakyun

Uroro no pazgeny

Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID

[ToBTOpEeHue u 06001IeHNE COAEepKAHUS

6.1
Kypca ¢pu3nku 3a 7-9 kiacc

Hroro no paszneny

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

15

17

102

27

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka

du3uka — Hayka 0 IPUPOJIE.
SBnenus npupobl
Du3nvecKue sIBICHUA

du3nyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaT4rKa
TeMmeparypbl"”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanne GpU3NIECKUX SBICHUM C
MIOMOIIBIO MOJACIEH
VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJbIIIe BRICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILECTBA

JIBI>KCHUE YaCTHUII BEIICCTBA

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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15
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20

Ypok-uccnenoanue «OnbITHI 11O
HAOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy

«HepBOHa‘laﬂbHHe CBCACHHUA O
CTPOCHUHU BCIICCTBA»

MexaHuueckoe TBUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

CkopocTb. EquHMIIBI CKOPOCTH

Pacuer IIyTHU U BpECMCHU NBUXKCHUA

Nuepuusa. Macca — Mepa
MHEPTHOCTH TEIl

IInotHOCTH BemecTBa. Pacuer macchl
1 00beMa Tena Mo ero MIOTHOCTU

Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENa»

Pemenne 3amad no teme "IInoTHOCTE
BenecTna"

Cuita kak XapakTepHUCTHKA
B3auMoJiercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlabopaTtopHas paborta «3ydeHue
3aBHCUMOCTH PACTSIKEHHSI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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22
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24
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26

27

28

29
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31

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

[[“IBnenue Tsrorenus. Cuiia TSXKECTH

CBs3b MEXKY CUJION TSKECTH U
Mmaccol Tena. Bec tena. Pemenue
3aza4 o reme "Cuia tsokect"”

Cuna TsKeCTH Ha JPYTUX IUIaHeTax.

dusznueckue XApaKTCPHUCTUKU IIJIAHCT

N3mepenue cuit. JlunamomeTp

Bec Ttena. HeBecomocTh

CrnoxeHue IByX CHJI, HalpaBJIE€HHBIX
10 OJTHOM IPSIMOM.
PaBHOzelcTBYyIOIIAsA CHIT
Pewmrenne 3amau o reme
"PaBHonelicTByroMmIast crt"

Cuna tpenus u e€ Buasl. TpeHnue B
IIPUPOJIE U TEXHUKE
JlabopaTtopHas pabota «3ydeHue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIBI IaBIICHUS U
XapakTepa COIPUKacaroIINXCs
ITOBEPXHOCTEW»

Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI
Pemrenue 3agad mo remam: «Bec
Tenay, «I'paduueckoe n3oOpaxeHne

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0



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

32

33

34

35
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37

38

39
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42

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHnuueckoe JBUKeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe n3odpakeHUe CUID»,
«Cuib»

Hasnenne. CriocoObl yMEHBIICHHUS U
YBCIIMYCHUA JaBJICHUS

JlaBiieHue ra3a. 3aBUCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPhI

Ilepenaua naBneHust TBEPALIMU
TeJaMU, JKHUJIKOCTSIMHU M Ta3aMH.
3akon [Tackans

I[aBJ'ICHI/Ie B XKXUJKOCTH U T'a3c,
BBI3BAHHOC HeﬁCTBHCM CHJIBI TAXKECTHU

Pemenue 3amad mo treme «J/laBineHue B
JKAIKOCTH U Tase. 3akoH [lackams

Coobmarormumecs: cocy/sl

I'mppasnnueckwmii mpece

Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC

ATmochepa 3eMiIM U IPUYKHBL €
CYLIECTBOBaHMS

Bec Bo3ayxa. ATmocdepHoe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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52

JaBJICHHUC

W3mepeHue atMochepHOro aBiIeHuUs.
OmnsiT Toppuuennu

3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHHs OT BBICOTHI HAJl YPOBHEM
Mopst

Bapomerp-anepoua. AtmocdepHoe
JaBJICHHUE HA PAa3JIMYHbIX BBICOTAX

Pemenue 3anau mo teme "
ATtmocdepHoe naBieHue"”

HeﬁCTBHe KHUAKOCTH M ra3a Ha
MOrpy>KECHHOC B HUX TECJIO.
ApXI/IMeI[OBa cHhlia

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOIICH CHITHI,
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE
B KHUJIKOCTH)»

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B JKUJKOCTb YacTH TeJlay

IInaBanue Ten

JlabopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOAKH U
onpeereHue e€ rpy30no bEMHOCTH"

Pemrenue 3agaud mo temam: «IImaBanue

https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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S7

58

59

60

61

62

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

KonrtponsHas pabora o teme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

Mexannueckasi pabora

MorHocTh. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabséMe 1o jectHuue"

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JIaGoparopHas paboTa
«MccrnenoBanue ycloBHil paBHOBECHS
pBIryaray

Pemenue 3amau mo temMe «Y CI0BUS
paBHOBECHS pblUara

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ naknonHOM
MJIOCKOCTH

Pemenue 3agau mo teme "Pabora,
mortaHocTh, KITI"

Mexanuyeckasi JHEPTUsl.

0.5

0.5

https://m.edsoo.ru/ff0a3654

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

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

bubmuoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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64

65

66

67

68

Kunernueckast u noTeHImaibHas
SHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT T10 TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
H3MEHEHHUS KHUHETUYECKON U
MOTCHIIMATHLHON YHEPTHH ITPU
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM
IUIOCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»
PaboTta ¢ TekcTaMH 110 TEME
"MexaHndeckoe ABMKeHHe"

Pabota ¢ TekcTaMu o TeMe
"JlaBneHre TBEPABIX TEIN, KUIKOCTEH
M ra3on"

Pab6oTa ¢ Texctamu o TeMme "Pabora.
MomHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

https://m.edsoo.ru/ff0a4252

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU U UX ONBITHBIE
MIO/ITBEPKICHUS

Macca u pazmep aTOMOB U MOJIEKYJI
Mogenu TBEpIOTO, )KUAKOTO U
ra3000pa3HOro COCTOSTHUM BEUIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHJIKOTO U ra3000pa3HOro COCTOSTHUIM
BEIIECTBA HA OCHOBE NOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH

KpI/ICTaHHI/I‘leCKI/Ie 151 aMOp(I)HBIe TCJ1a

CMaunBaHue 1 KanmnJUISIPHOCTD.
HOBCpXHOCTHOC HaTsXKCHHUC

TennoBoe pacCIipCHUC U CIKATUC

Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS
YaCTHUII

Buytpennss sueprusi. Crioco6st
M3MECHEHUS BHYTPEHHEH SHEpTUn

Bupael rerionepenaun

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5256

bubmuorexa [JOK
https://m.edsoo.ru/ff0a540e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5800

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5530

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5a26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUAJIOB B LIEJSIX
sHeprocoOepekeHus "

KonndecTBo TemaoThL. Y aelbHas
TCIIJIIOEMKOCTD

VYpaBHEHHE TEIIIOBOrO OanaHca.
TemooOMeH 1 TEIIOBOE paBHOBECHE

JlaGopaTopHas paboTta
"UccneqoBaHue ABJICHUS
TEII000MeHa P CMEUTMBAaHUT
XOJIOAHOW U Topsiueit BoabI"

Pacyer konmuecTBa TEIOTHI,
He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
JlabopaTtopHas pabota "OnpeneneHue
YACIBHOU TEIJIOEMKOCTH BemecTBa"
DHeprus TOmIuBa. Y IeJbHas TerioTa
CTOpaHHS

[1naBneHue u OTBEpACBAHHE
KPUCTAITNYECKHX Tell. Y IeibHas
TEeIJIOTa TUTaBIIEHUS

JlabopaTtopHas pabota "OnpeneneHue
yIeIbHOU TETUIOTHI TIaBlIeHuUs Jibaa"
[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kunenue. YILCJ'H:HBJI TCILIOTa

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7088

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a71d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

KII/ TermmoBoro nBurarens.
TemnoBble ABUraTEeNN U 3aLUTA
OKpY>KaroIen cpeJibl

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
SHEPrUM B TEIJIOBBIX MpoOIIEccax

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3MeHenue arperaTHbIX COCTOSSHUI
BelrecTna"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B
VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/ff0a786¢

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3aumMozeicTBue 3apsyKeHHBIX TEIL.
3akon Kynona

DNeKTpUYECcKoe MoJie.
HanpsikeHHOCTB AJIeKTPUYECKOro
nosst. [IpuHnmn cynepnosunuu
3JIEKTPUYECKUX IMOJIEN

Hocurenu snexkTprudeckux 3apsos.
OnemeHnTtapHbli 3apsj. CTpoeHue
aToMa

[IpOBOIHUKY U JUAIEKTPUKHU. 3aKOH
COXPaHEHHMS IEKTPUUECKOT0 3apsiia
Pemenue 3agau Ha npuMeHeHUE
CBOMCTB 3JIEKTPUYECKUX 3apsI0B
DNEeKTpUUECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. ICTOUHNKH
ANEKTPUYECKOTO TOKa

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOTIO I10JIA Ha ITPOBOJHUKHU

U JUDJIEKTPUKA"

DJeKTpUYeCcKuil TOK B MeTaax,
KHUJKOCTAX M razax

DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu

Cuna Toxka. JlaboparopHas pabota

"M3MmepeHue u peryampoBaHue CUITbI
ToKa"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota
"M3MmepeHue u peryanpoBaHue
HanpspKeHus"

ConpoTuBieHHE IPOBOAHUKA.
VY enpHOE CONPOTHUBIICHUE BELIECTBA

JlaboparopHas paboTa "3aBUCUMOCTh
AIIEKTPUYECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIA I
MIONEPEYHOr0 CEUYeHusl U Marepuana”

3aBHCHUMOCTH CHJIBI TOKA OT
HaIIPsAXKCHUA. 3akoH Oma AJI ydacCTKa
eI

JIaGoparopHas paboTa
"HccnegoBanue 3aBUCUMOCTH CUJIBI
TOKa, UAYILEro Yepe3 pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

IlocnenoBaTtenbHOE U napaJjijieJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTtopHas pabora "IIpoBepka
MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU
MOCIIeI0BATEILHOM COCTUHEHUH JIBYX
pe3uctopos”

JlabopaTtopHas padora "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IIpU
napajuieIbHOM COeAMHEHUU
pe3uctopos”

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9e14

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaas8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa OMa 7151 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

PaboTa 1 MOUTHOCTB IEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

JlabopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH AJIEKTPHUECKOTO
ToKa"

DneKTpuYecKre enu U MOTpeOuTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TemMe "DIIeKTPUUECKHUE 3apsbl.
3apsiKeHHbIE Tela U UX
B3aumoencTBus. [locTostHHBIN
ANEKTPUYECKUH TOK"

KontponbHas paboTa mo teme
"DneKTpruuecKue 3apsbl.
3apsiKeHHbIE Tela U UX
B3auMoaercTBHA. IToCTOSHHBIHN
AJEKTpUYECKUI TOK"

IlocTosTHHEIC MarHUTEI, UX
B3aMMO/ICHCTBUE
VYpoxk-uccienoanue "M3yuenne
MOJIeH MMOCTOSTHHBIX MarHuTOB"
MarauTtHoe noje. MaraiuTHoe 1oJjie
3eMIIM ¥ €ro 3HAYCHHE JJIs KH3HU Ha
3emite

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

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

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



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

[IpuMeHeHue >eKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

Onektporereparop. Crocoos

MOJIYYEHUS MIEKTPUIECKON SHEPIUH.

DNEeKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DNeKTpuUeCcKue U MarHUTHBIE
sIBJICHUS"

PaGora ¢ Tekcrtamu o TeMe

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld2

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

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

bub6mmoreka [JOK


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

"TerutoBble ABIeHUA"

67 Pabota ¢ Tekcramu no Teme
"TIoCTOSHHBIN 31EKTPUUECKUH TOK"

PaboTta ¢ TekcTaMu 110 TeEMeE

68
"MarauTtHble gBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

145

https://m.edsoo.ru/ff0acc5e

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



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jr:;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue II/I[:;‘?CHHSI :)Ig[()l;l;z]:;fenbﬂue
padoThI padoThI pecypeni
MexaHuuecKoe JBUKECHHE. 1
MarepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh 1 bubmnoreka IIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nuoreka [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsAMOIUHENHOE
nBuxkeHue. CpeaHsist 1 MTHOBEHHAs 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctu
JIaGoparopHas pabota "Onpeznenenue
YCKOpEHUSs Tella Ipu 1 1 bubmuorexa [IOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh 1
lanuies
PaBHOMEpHOE ABUKEHUE 110 bu6nuorexa [IOK

OoKpyxHOCTH. [lepnon u yacrora https://m.edsoo.ru/ff0ael76


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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11

12

13

14

15

16

17

18

19

20

21

22

oOpanienus. JIuneiinas u yriosas
CKOPOCTH

LleHTpOCTPEMUTENILHOE YCKOPEHUE

[Tepsriit 3akoH HetoToHa. BexkTop
CHJIBI

Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAS cHita

Tperuii 3akon HerotoHa.
Cyneprio3unus cui

Pemenue 3amay Ha IIPUMCHCHUC
3akoHOB HproToHA

Cuna ynpyroctu. 3akoH ['yka

Pemrenne 3agad o reme «Cuiia

YIIPYTOCTH
JlabopaTtopHas pabora «OnpeneneHue
YKECTKOCTH HPYKUHBI

Cuna tpenus

Pemenue 3ampau no reme «Cuia
TPEHUS

JlabopaTtopHas pabota "OnpeneneHue
Kod(duUIeHTa TPEHUS CKOIBXKEHUS "
Pemrenue 3agad mo teMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuia TSKeCTH U 3aKOH BCEeMUPHOTO
TATOTEHUA. Y CKOpEeHUe CBOOOIHOTO

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae612

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae72a

bubmuoreka [IOK
https://m.edsoo.ru/ff0ae982

bubnunoreka LIOK
https://m.edsoo.ru/ff0aeb6c

bubnunoreka LIOK
https://m.edsoo.ru/ff0aeca2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0aee28

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0af738

bubnunorexa LIOK
https://m.edsoo.ru/ff0afa26

but6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

bubnunorexa LIOK
https://m.edsoo.ru/ff0afb8e

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten
BOKPYT I'PaBUTALlMOHHOTO LIEHTPA 1 1
(Conneunas cucrema). 'amaktuxu"

Pemrenue 3agad mo treme "Cuia

TSYKECTH U 3aKOH BCEMUPHOTO 1 bubmmorexa LIOK

| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[lepBas kocMHUYecKasi CKOPOCTb. 1 Bbu6mmotreka LJOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. 1 bubmmoreka [JOK

PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBIO BpAIlICHUS

MowmenT cuinsl. LeHTp TspKecTH 1
Pemenwne 3agau mo teme "MoMeHT 1 bu6anoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
TeMe "MexaHn4uecKoe ABHKEHNE 1 bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbhas pabota no teme
"MexaHn4ecKoe IBUKEHUE 1 1 bubmmorexa LIOK
. g ’ https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
COXpaHEHHUs UMITyJbca. YIPYroe u 1 buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH 1 but6mmoreka [IOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c

Ypok-koupepenius "PeakTuBHOE 1 1


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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42

43

44

45

JBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanunueckasi paboTa U MOIIHOCTb

Pabota CHIIBI TSIKECTH, CHIIBI
YIPYTOCTH U CHJIbI TPEHUS

JlabopaTtopHas pabora «OnpeneneHue
paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH
CBsi3b DHEPrUH U PadOTHI.
[loTeHuunanpHas sHEprust
Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPIUHU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe

JIaGoparopHas pabota «/3yuenue
3aKOHA COXPAHEHMSI SHEPTUN»
KonebarensHoOE IBUKEHNUE U €TO
XapaKTePUCTUKU

3aryxatomue KonebaHusl.
Breinyxxaennsie kosnebanus. Pezonanc
MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKA

Ypoxk-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHuM OT KECTKOCTH
MPY’KUHBI U MAcChl Ipy3a»
[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJICOaHUSIX

but6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84

but6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0c32

bu6anoreka LIOK
https://m.edsoo.ru/ffOb12fe

bu6anoreka LIOK
https://m.edsoo.ru/ffOb1858

bubnunorexa LIOK
https://m.edsoo.ru/ffOb20f0

but6mmorexa [IOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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JlaboparopHas pabota «OnpeneneHue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

Jlaboparophas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "3aKOHbI COXPaHECHMUS.
Mexanunueckue kojaeOaHus U BOJHBI"
KonTponbhas pabota no teme
"3aKoHBI COXpaHEeHHs. MexaHndecKue
Kose0aHusl ¥ BOJHBI"

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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DNeKTPOMarHuTHOE IoJIe.
DNEeKTPOMarHUTHHIE BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3JI€KTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"

VYpok-uccnenosanue "M3zyuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa"

Pemenue 3aga4d Ha onpeneneHue
YaCTOTHI U JJIMHBI BJIGKTpOMaFHI/ITHOfI
BOJIHBI

DneKTpoOMarHuTHas IpUpo/ia CBeTa.
Ckopocts cBeTa. BonHOBBIE cBOiiCTBa
CBETa

Hcrounnku ceera. I[IpsaMonuneitHoe
pacnpoCTpaHEHHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpa)KEHUS CBETA. 3epKaja.
Pemenue 3ana4 Ha mpUMEHEHNE
3aKOHA OTPAXKEHMsI CBETA

[Ipenomnenue cBera. 3akoH
MIPEIOMJIEHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonws3oBanme MOTHOTO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX

JlaGopatopnas pabora "HccnenoBanue

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6¢c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b31d0

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0b3658

but6mmorexa [IOK
https://m.edsoo.ru/ffOb38c4

but6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

JIuna3pl. OnTHYecKas CHiIa JIMH3BI

[TocTpoenue n3o0pakeHuil B JIMH3AX

JIaboparopHast pabota "Omnpenernenue
(hOKYCHOTO PACCTOSHUS  ONITUYECKOM
CWJIBI cCOOMparomei JIMH3b!1"

VYpok-koHpepenmus "OnTuueckue
JIMH30BBIE TPUOOPHI"

I'ma3 xkak onTu4yeckas cucTeMa. 3peHHe

VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Pa3noxxeHue 6enoro ceera B CIEKT.
OneiTel HetoToHA. Coxenue
CIIEKTPAJIbHBIX 1[BETOB. Jlucnepcus
CBETa

JlabopaTtopHas padota "OMBITHI 11O
pas3ioXeHuto 6e10ro cBeTa B CIEeKTp U
BOCIIPHUSATHIO L[BETA MTPEIMETOB MPU UX
HaOJIOICHNH Yepe3 [BETOBbIC
¢buabTphl"

bubmuoreka [IOK
https://m.edsoo.ru/ff0b3f2c

bubnunoreka LIOK
https://m.edsoo.ru/ff0b444a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b4206

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcOa7e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b4684

but6mmoreka [IOK
https://m.edsoo.ru/ffOc0f4c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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VYpok-nipaktukym "BonHoBbie
CBOICTBa cBeTa: AUCIIEPCHS,
uHTephepenus u qudpakums’"
Omnsitel Pe3epdopaa u ruranerapHas
MOJIEINIb aTOMa

[Toctynater bopa. Moaens atroma bopa

Hcnyckanue u OrIoneHue cBera
atomoM. KBaHThbl. JInneluaTeie
CIIEKTpPBI

VYpok-nipaktukym "Habimtoienue
CIIEKTPOB UCITyCKaHUs"

PagnoakTHBHOCTE U €€ BUJILI

Crpoenue atomHoro siipa. Hykinonnas
MOJIENTh

PannoakTuBHBIE TpEBpaICHUSI.
H3oTomsI

Pemenne 3amad mo teme:
"PannoakTuBHBIE peBpalieHus"
[lepuoa nmonypacnana
VYpok-koHpepennus "PagnoakTuBHbIE
W3IIy4eHHS B IPUPOJIE, METULIMHE,
TexXHHuKe"

S nepHble peakuuu. 3aKOHBI
COXpaHEHHS 3apsI0BOTO U MacCOBOTO
quces

DHeprus CBSI3U aTOMHBIX sifiep. CBs3b
MAaccChl U SJHEPTUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubnunoreka LIOK
https://m.edsoo.ru/ff0cl144c

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1550

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1672

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc18ac

bu6anoreka LIOK
https://m.edsoo.ru/ff0clal4

bu6anoreka LIOK
https://m.edsoo.ru/ffOclb4a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2126

but6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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Pemenue 3apau no reme "Snepueie
peakuun"

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KontponbHas paboTa mo teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

[ToBTOpEeHue, 060061IEHNE.
JIaGopatopHble pabOThI IO KypCcy
"B3aumonericteue ten"

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie npouecch”

IToBTrOopenue, o6o0menue. Pemenne
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYECTBCHHBIX 33]1a4 I10
teme "KIIJ] anekTpoycTaHOBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubmnoreka IIOK
https://m.edsoo.ru/ff0c223e

bu6anoreka LIOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.
JlaGopaTopHbIie pabOTHI IO KypCy
"CBeroBbl€ sBICHUA"

[ToBTropenue, o6o0menue. Pabora ¢
TEKCTaMU 110 TeME "3aKOHbI
COXPAHEHHUs B MEXaHUKe"

[ToBTOpenue, 0600meHue. Pabora ¢
Tekcramu 1o teMe "Koiebanus u
BOJIHEI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMmu 1o TeMe "CBeTOBEIE
sBJIeHUs"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTaMH 110 TeMme "KBaHnToBas u
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c52

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2d6a

bubnuorexa [JOK
https://m.edsoo.ru/ff0c2e82

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

B ¢denepanbHpIX W  pervoHaNbHBIX MPOLEAYypaX OLEHKH KayecTBa
oOpa3oBaHUsI HUCIOJNB3YETCS TepeueHb (KoauduKaTop) pachpenesieHHbIX —I10
KJlaccaM TMpOBEpSieMBbIX TpeOOBaHWM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIET0 OOpa3oBaHUsS W 3JIEMEHTOB
coJiepkaHus o pusuke.

Tabmuma 22

[IpoBepsiembIe TIpEeAMETHBIC PE3YIBTATHl OCBOCHHUS
OCHOBHOU 00pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpazoBanus (7 Kj1acc)

Kon [TpoBepsiembIe TTpeIMETHBIC PE3yIbTaThl OCBOCHHUS OCHOBHOM
npoBepsieMor | 00pa3oBaTEILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 0Opa3oBaHUs
0 pe3ynbTaTta

1.1 UCIIOJIb30BaTh U3YUYEHHbIC MOHATHS

1.2 pasnuyaTh SBJICHUS MO OMHUCAHUIO WX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOe
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBICHNUE U3YYCHHBIX (DU3NYECKUX SIBIICHUU B

OKpYXKalollleM MHUpE, B TOM 4YHCie (U3HUYECKUE SIBICHUS B
IpupojJie, NpH HSTOM IMEPEBOJUTh MPAKTHUYECKYIO 3ajladyy B
y4eOHYI0, BBIJICJSTh CYIIECTBEHHBbIC CBOMCTBA (TIPU3HAKHU)
bu3nYeCKUX SIBICHUN

1.4 OMHCHIBATh M3yUYEHHBIE CBOMCTBA TeN W (U3UUECKHUE SIBICHUS,
UCTIONIB3Ys (PM3WUYECKUE BETUYHMHBI, TIPU OMHCAHUH MPABUIBLHO
TPaKTOBaTh (DPU3UYCCKUN CMBICT HCIIOIB3YEMBIX BEIUYWH, HX
0003HAUCHUS W CIUHUIEI (U3NUYECKUX BEIWYUH, HAXOIUTh
(bOpMyIIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BEITUYUHY C
JPYTUMHU  BEIIMYMHAMHU, CTPOUTHh TpaduKUd  W3YYEHHBIX
3aBUCUMOCTEHN (PU3HUECKUX BEITUINH

1.5 XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKHUE SIBICHUA U
MPOLIECCHI, MCTONB3Ysl M3YYCHHBIC 3aKOHBI, TIPHU 3TOM JaBaTh
CIOBECHYIO  (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATh  €T0
MaTEMaTUYECKOE BhIPAKEHUE




1.6

OOBACHATH (PU3HUECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B
TOM 4YUCI€ HU B  KOHTEKCT€ CHUTyallMll  IPaKTHKO-
OPMEHTUPOBAHHOI'O  XapakTepa:  BBIABIAATH  NPUYUHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 | - 2 TOTHYECKHUX
maroB ¢ omnopod Ha 1 - 2 M3y4eHHBIX CBONCTBA (U3UYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTU

1.7

pelIaTh pacyeTHbIC 3a/1a4d B | - 2 1EHCTBUSA, UCIIOIb3YSl 3AKOHBI
1 (GOPMYJIBI, CBA3BIBAIONTNE (DU3MUCCKUE BEIMYUHBI: HA OCHOBE
aHajnu3a YyCJIOBHUS 3a/laud 3alHUChIBaTh KPATKOE YCIOBHE,
MOJICTABJIATh (PU3MUYECKHUE BEJIMYMHBI B (POPMYIIBI U TIPOBOJIUTH
pacyeTsl, HAXOJUTh CIIPABOYHBIC JTaHHBIC, HEOOXOJIUMBIE MJIs
pelleHusl 3ajad, OLEHUBATh PEAIUCTUYHOCTH ITOJIYyYEHHOMU
(bU3UYECKON BETMUYUHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEIIUTh TMpU
MOMOIIM (PU3UYECKUX METOJIOB, B OMHCAHUU HCCIEIOBAHUS
BBIJICTSITh ~ TPOBEpPSIEMOE  MPEANoyiokeHue  (TUIOTe3y),
pasnmuyaTh W HMHTEPIPETHPOBATH IMOJYYCHHBIA pPE3yNbTar,
HaxOJIUTh OIIMOKK B XOJE OIbITA, JEJaTh BBIBOABI IO €TO
pe3ynbTaram

1.9

MPOBOJUTH OMBITHI IO HAOIIOACHUIO (PUBMYECKUX SIBJICHUMN WM
dbu3nYecKuX CBOWUCTB Tel: (HOPMYJIHPOBATh MPOBEPSIEMBIE
MPEANoIOXKEHUs, COOUpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000OpyIOBaHUs, 3alKUChIBaTh XOJ OMNbITa W (POPMYyIUPOBATH
BBIBO/IbI

1.10

BBIIIOJIHATh  TPSIMBIE  HU3MEPEHUS  C  HUCIOJb30BAHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKA3aHUS
npuOOpPOB C YYETOM 3aJaHHON aOCOJIFOTHOW TMOTPEIIHOCTH
U3MEPEHUMN

1.11

MPOBOJUTH HKCCIICIOBAHUE 3aBUCHUMOCTH OJHOMN (pu3myeckoit
BEJIMYUHBI OT APYTrOM C MCHOJIb30BAHUEM MPSIMBIX U3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHWHM Y4EOHOTO HCCIIEIOBAHUA,
coOupaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIeays
NPEAIOKEHHOMY IJIaHY, (buUKCUpOBaTH pe3yJIbTaThI
MOJIY4EHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHJEC




MPECAJIOKCHHBIX T3.6J'II/III 141 I‘pa(i)I/IKOB, ACJIaTb BBIBOABI IIO
pe3yiibTaTaM UCCIICIOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPEHUsI (PUINYECKUX BEJIUYUH,
cienysi MPEUIOKEHHOM HMHCTPYKIMH: TIPU  BBINOJHEHUU
U3MEpPEHUN coOupaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOU BEITUYUHBI

1.13

coONIOAaTh MpaBujia TEXHUKH O€30MacHOCTH MpH paboTe ¢
71a60paTOpHBIM 000PYI0BaHUEM

1.14

yKa3bIBaTh MPUHIMILI JIEUCTBUS TMPUOOPOB M TEXHUUYECKUX
YCTPOMNCTB, XapaKTEpHU30BaTh MPUHIIUIBI ACHCTBUS W3yUYEHHBIX
PUOOPOB U TEXHUUECKUX YCTPOUCTB C TOMOIIBIO UX OMUCAHMUS,
UCIIONb3ysl 3HAHMS O CBOMCTBaX (DU3MYECKUX SBICHUU U
HEO00X0IUMbIC (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH TPUMEPHI (HAXOAUTh HWH(POPMAIMIO O IIPUMEpax)
MPAKTUYECKOTO0  MCMOJIb30BaHMS  (DU3MYECKUX 3HAHUM B
MOBCEIHEBHON >KU3HU [JIsi OOecreueHus Oe30MacHOCTH TP
oOpailleHuu ¢ TpudopaMu W TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHS 3J0POBbS M COOJIFOACHUS HOPM 3KOJIOTHYECKOTO
MIOBE/ICHUS B OKPYXaIOIIEH cpelie

1.16

OCYHIECTBJISATH OTOOpP HMCTOYHHUKOB HMH(POPMAIMKM B CETU
HHTEpHET B COOTBETCTBUU C 33JIaHHBIM ITOMCKOBBIM 3aIPOCOM,
HA OCHOBE UMEIOIINXCS 3HAHUM U IyTEM CPABHEHUS Pa3IUYHBIX
UCTOYHUKOB BBLACIATh MH(OpPMAIMIO, KOTOpas sBISETCA
IPOTUBOPEUYUBON WM MOXKET OBITh HETOCTOBEPHOMU

1.17

UCIIOJIb30BaTh TPU BBHITIOJIHEHUH YYE€OHBIX 3aJlaHUM Hay4YHO-
NOMYJISIPHYIO ~ JIUTEpaTtypy  (U3UYECKOTO  COJACpIKaHUA,
CIIpaBOYHBIE MAaTe€pHUaibl, pecypcol cetu HHTepHeT, BlIalaeTh
npueMaMu  KOHCHEKTHUPOBAHUS  TEKCTa, IMPeoOpa3oBaHUs
uH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO

1.18

co3/laBaThb COOCTBEHHBIE KpaTKHMEe MUCHbMEHHBIE M YCTHBIC
COoOOIIeHUs Ha OCHOBE 2 - 3 HCTOYHHMKOB HWH(MOpMAIUU
¢u3nyeckoro colepXaHusi, B TOM 4YHUCIE NYOIMYHO JenaTh
KpaTKHe COOOILEHUS O PE3yJbTaTax MPOEKTOB WM YUYEOHBIX




UCCIIEJOBAaHUM, NP 3TOM I'PAMOTHO HCIIOJIb30BATh U3yYEHHBIN
NOHATUHHBIM  anmapaT Kypca  (U3MKH,  COIPOBOXKIATh
BBICTYIUICHUE NTPE3EHTAUEN

1.19 IpU  BBINOJIHEHUH Y4YEOHBIX TMPOEKTOB M  HCCIICOBaHMM
pacnpeneniaTh OO0sS3aHHOCTU B TpPYIINE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 3aJa4aMH, CIEAUTh 3a BBITIOJHCHHEM IUIaHA
JIECTBUI, aJICKBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B
NESATEIBbHOCTh  TPYIIBI, BBICTPAWBaTh KOMMYHUKATHBHOE
B3aMMOJICCTBHE, YUUTHIBASI MHEHHE OKPYKAIOITUX

Tabmuna 22.1

[IpoBepsiembie 3emMeHTHI coaepxanus (7 Kiacc)

Kon Kon [IpoBepsieMble 3JIEMEHTBI COAEPKAHUS
pa3zaena | 3JIeMeHTa

1 OU3MKA U EE POJIb B IIOSHAHNN OKPYXXAIOIIEI'O MHPA

1.1 ®usznka - Hayka O Ipupone. SBiIeHHs HOpPUPOLBI.
duznyeckre SBICHUS: MEXaHUYECKHUE, TEIUIOBbBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC

1.2 ®duznueckre BenuuuHbl. M3Mmepenue (uznueckux
BenuurH. @Ousnueckue npubopsl. IlorpenrHocts
n3MepeHni. MexayHapoaHas CUCTeMa €UHUIL

1.3 EcTecTBeHHO-HAyUHBI METOJ MTO3HAHUS: HAOIIOIEHUE,
MTOCTAaHOBKA HAYYHOTO BOIMPOCA, BBIABMIKEHUE THUIIOTES,
AKCIIEPUMEHT TI0 TIPOBEPKE THUIIOTE3, OOBICHEHUE
HaO0II0aEMOTO SIBIICHUS

1.4 Onucanue GU3NYECKUX SBICHUHN C TTOMOIIBIO MOJIeeH

1.5 [IpakTruueckue pabOTHI:

N3mepenue pacCTOsTHUMN.

N3mepenune o6beMa KUAKOCTH U TBEPJIOTO Tela.
Omnpenenenre pa3sMepoB MajbIX TEN.

W3mepenune temmneparypbl MpU MOMOIIU KUIKOCTHOTO




TEPMOMETpA U AaT4HUKa TEMIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHMU BEIIECTBA

2.1

CrtpoeHue BenlecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MEPBI.
OneIThl, JOKa3bIBAIOIIME JUCKPETHOE  CTPOEHUE
BEILECTBA

2.2

JBmwxenne dactui] BemiecTtBa. CBsI3b  CKOPOCTH
JBUKECHHSI YACTUIl C TeMIeparypou. bpoyHOBCkoe
nBrkeHue, b dy3us

2.3

B3aHMOHCﬁCTBHe qacTull BCHICCTBA: IMPUTAKCHUC U
OTTAJIKMBAHUC

2.4

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B,
JKUJKOCTEM UM TBEpPAbIX (KPUCTAUIMUECKUX) Tel.
B3auMocCBs3p MeXIy CBONCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX AaTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

2.6

[IpakTrnueckue padOTHI:

Onenka JguameTpa aromMa METOIOM  psnoB  (C
UCIOJIb30BaHueEM (hoTorpaduit).

OnbITel 1O HAOMIOAEHUIO TEIJIOBOIO paCHIMPEHUS
ra3os.

OnbiTel 1O OOHApPYKEHUIO  JCHCTBUS ~ CHJI
MOJIEKYJIIPHOTO IPUTSHKEHUS

JIBYDKEHWE 1 B3AVMOJIEMCTBUE TEJI

3.1 Mexannueckoe JIBUKEHHUE. PaBHOMEpHOE u
HEPaBHOMEPHOE JABUKECHUE

3.2 Ckopoctb. CpenHsii CKOpPOCTh MpPU HEPABHOMEPHOM
JBUKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS

3.3 SIBnenue uHepuu. 3aKOH WMHEpUUH. B3ammoneiictBue

TEJ KaK MPUYMHA U3MCHCHHSI CKOPOCTH JIBHYKCHUS TEJl.
Macca kak Mepa UHEPTHOCTH TeJia




3.4

[InoTHOCTH BCIICCTBA. CBs3b IIJTIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIMHUILIC o0beMa BCIICCTBA

3.5

Cuna xak XApaKTCPHUCTHKA BSaHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctd u 3akoH ['yka. V3MepeHuwe cuibl C
MOMOIIIBIO TMHAMOMETpPA

3.7

SBneHue TAroTeHHs U cuiia TsbkecTd. Cuila TSKEeCTH Ha
Ipyrux ninaHerax. Bec rema. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHHS U TPEHUE IMOKOS.
TpeHue B IpUpoAE U TEXHUKE

3.9

CroxeHne Cuj, HalpaBJICHHBIX IO OJHOW IPSMOM.
PaBHO€lICTBYIOIIAS CHIT

3.10

[TpakTHdeckue padoThI

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBHXKCHUS
(mapuka B JKUJIKOCTH, MOJEIU DJIEKTPUUECKOTO
aBTOMOOWJIS 1 TaK Jajee).

OrnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHUs Opycka
WJIU IIapHKa 110 HAKJIOHHOM IJIOCKOCTH.

OnpeneseHue MIOTHOCTH TBEPOIO Tea.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS
(medopmarun) Ipy>KUHBI OT TPUIOKECHHOMN CHUITBI.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  CHJIBI
TPEHUsI CKOJBXKEHUS OT Beca Tejla M XapakTepa
COIPUKACAIOIIUXCS TOBEPXHOCTEU

3.11

du3nYeCKne SABJICHUS B MPUPOJE: MPUMEPHI IBUKCHUS
C pAa3IUYHBIMH CKOPOCTSIMH B KHWBOM W HEKHUBOU
MPUPOAE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHnYecKne yCTPOUCTBA: TUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEU U TA30OB

4.1 JaBnenue tBepmoro tena. CrnocoObl yMEHBIIICHUS H
YBEIIMYEHHUSI TaBJICHUS
4.2 JlaBnenne rasza. 3aBUCHMMOCTHb JaBJICHMS Tra3a oOT




o0beMa, TemnepaTyphbl

4.3

Hepenat{a AaBJICHUS TBEPABIMU TCIIAMU, JKUAKOCTAMU U
razamu. 3akoH Ilackamns. ITHeBMaTHUYECKHE MAITMHBI

4.4

3aBUCUMOCTh  JTaBJICHHSI JKUJIKOCTH OT TJIYOWHBI.
['uapocratuueckuii napajoKc. CooOmaronuecst
cocynbl. [ mapaBpimnueckie MeXaHU3Mbl

4.5

Atmochepa 3emnanm U arMocdepHOE  J1aBICHHE.
[IpyunHBl  CyIIECTBOBAHUS  BO3AYIIHOM  00O0JIOYKH
3emuu. OneIT Toppuuemu. 3aBUCUMOCTh
aTMOC(EepHOro JaBJIEHUS OT BBICOTHI HAJ YpPOBHEM
MOpsI

4.6

N3mepenne atmocdepHoro pasieHus. IIpuGopbr s
HU3MEPEHUS aTMOC(PEPHOTO AaBICHUS

4.7

JleicTBHE >XMIAKOCTM M Ta3a Ha IMOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMmenoBa) cujiaa. 3aKoH
Apxumena

4.8

ILmaBanue Ten. Bo3myxoruiaBanue

4.9

[IpakTrueckue pabOTHI:

HMccnenoBanue 3aBHUCHMMOCTH Beca Tejla B BOJIE OT
o0beMa MorpyKeHHOM B KUIKOCTh YaCTH TeJla.
OrnpeneneHue BBITATKUBAIONICH CHJIBI, JEHCTBYIOIIEH
Ha TEJO0, MOTPYKEHHOE B KUJIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIBI,
JICVCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT MACCHI TeJa.
OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
BBITUIKABAIONIEH CWIbI, JIEMUCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT o0ObeMa TIOTPYKEHHOH B >KHIKOCTH
YaCTH T€JIa U OT INIOTHOCTH KUJKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE
JIOAKH U ONIPEAEIIEHUE €€ TPY30IIOABEMHOCTH

4.10

@dusnueckue  SBICHUS B NOPUPOJAE:  BIIMSHUE
aTMOC(EPHOTO  JIaBICHUS HA JKUBOM  OPTaHU3M,




MJIaBaHUE PHIO
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TexHuueckne ycTpoWCTBa: COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBON HAcoC,
apeoMeTp

PABOTA, MOIIIHOCTD, DOHEPI' 5]

51 Mexanudeckas pabota

5.2 MexaHnnueckasi MOITHOCTb

5.3 [IpocThie MeXaHW3MBI: pblYar, OJIOK, HaKJIOHHAs
IockocTh. [IpaBuio paBHOBecHs pbyara

5.4 [TpumeHeHre npaBuiia paBHOBECHUS pblyara K OJIOKy

5.5 "3omotoe  mpaBuno"  MmexaHukd.  Koadduiment
IOJIE3HOTO  JeHcTBUs ~ MexaHu3MmoB.  IIpocTbie
MEXaHU3MbI B OBITY U TEXHUKE

5.6 [TorenuuanbHas SJHEPTrUM TeIa, TOAHATOrO HAJl 3eMIIEH

5.7 Kunernueckas sHeprus

5.8 [TonHass mMexaHWYecKas SHEpPrusi. 3aKOH M3MEHEHHS U
COXpPaHEHUSI MEXaHUYECKON SHEPTUU

5.9 [IpakTrueckue paboOTHI:
Omnpenenenre padOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKJIOHHOM MJIOCKOCTH.
W3ydenne 3akoHa COXpaHEHUS MEXaHHUUECKOM SHEepTUn

5.10 @u3nyecKkue SBICHHUS B TPUPOAE: PhUArd B TEJE
yeJioBeKa

5.11 TexHuyeckre yCTpPOMCTBA: pblUar, IOJABWKHBIA U

HETOABWXHBINA OJIOKU, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY




Tabmura 22.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMN
oOpaszoBaTepHOM ITporpaMmel (8 Kitace)

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIpoOBEpsieMOoT | 00pa30BaTEILHON MPOTPAMMBI OCHOBHOT'O 00IIIeT0 00pa30BaHuUs
0 pe3yJbTaTta

1.1 HCIOJIBL30BaTh MMOHATUSI

1.2 pasnuyaTh SBJICHUS MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX AaHHOE (Qu3nyeckoe
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBICHNUE U3YYEHHBIX (DU3NYECKUX SIBIICHUU B
OKpY’KalollleM MHpEe, B TOM uuciie (U3NYECKUE SBJICHUS B
NpUpoJie, TPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICJSTh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
bu3HUEeCKUX SBJICHUM

1.4 ONKCHIBATh M3YyYEHHBIE CBOMCTBA TeNl U (PU3UUECKHUE SIBJICHUS,
UCIIONb3ysl (PU3UYECKHE BEJIMYUHBI, TP ONUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCHONb3YEMbIX BEJIMYUH,
0003HaUEeHHUS W EAMHULBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO0 BEIUYHUHY C
APYyTMMHM  BEJIMYMHAMH, CTPOUTh TpaduKd  H3YYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH

1.5 XapaKTepu30BaTh CBOMCTBA Tel, (U3UYCCKHE SBJICHUS U
IPOIICCChI, UCTOJIb3ysl M3YYEHHBIE 3aKOHBI, IMPU ATOM JIaBaTh
CIIOBECHYIO  (DOPMYJIHMPOBKY 3aKOHA M 3alMCHIBATh  €TO
MaTEMaTHYECKOE BhIPAKECHUE

1.6 O0OBACHATH (PU3HUECKHUE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTC CHTyalluii TPaKTUKO-OPHEHTHPOBAHHOTO
XapaKTepa: BBISABIATH IPHUYUHHO-CIICICTBCHHBIC CBS3H, CTPOUTH
o0bsicHeHHe u3 1 - 2 JOTMYECKUX IIaroB C Mmomompio 1 - 2
U3YYCHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUH, (PHU3NIECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH




1.7

pelIaTh pacueTHbIC 3aa4u B 2 - 3 ACHCTBUS, UCIOB3YS 3aKOHBI
1 GOpMYIIBI, CBS3BIBAIONINE (PU3NICCKUEC BEIMIMHBI: HA OCHOBE
aHalM3a YCJOBMSI 3aJaud 3alKChiBaTh KpPAaTKOE YCIOBHE,
BBISIBIISITh HEIOCTATOK JAHHBIX JJIs1 pEIICHUS 3a7a9d, BRIOUpaTh
3aKOHBI W (opMynbl, HEOOXOOMMBIC [JII €€ PEIICHUS,
NPOBOJUTH pPAacueThl M CpPaBHUBATH TOJIYYCHHOE 3HAYCHHE
(U3NYIECKON BETMIMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTb NpPOOJEMBI, KOTOPHIE MOXXHO PpEIIUTh IpHU
NOMOIIM  (PU3MYECKUX  METOJIOB, HCIOJb3Yysd  ONHCAHME
VCCIICOBAHUs, BBIACIATH IMPOBEPSIEMOE  IPEAIIOIOKEHHUE,
OLICHUBATh MPABUJIBHOCTD NOPSIKA IIPOBEACHUS UCCIIEIOBAaHMS,
J€J1aTh BBIBO/IbI

1.9

IPOBOJAUTH OMBITHI IO HAOJIIOJIEHUIO (PU3UUECKUX SIBICHUN WIH
¢uznyeckux CBOMCTB Ten: (POpMyIHpOBaTH IPOBEPSiEMbIE
IOPEINOIOKEHUs, COOUpaTh YCTAaHOBKY W3 HPEIJIOKEHHOIO
000pyIOBaHUsA, ONHCHIBATH XOJA ONbITa U (POPMYJIUPOBATH
BBIBO/IbI

1.10

BBIIIOJIHATh ~ MpsSMbIE  W3MEPEHHUS] C  HCIHOJIb30BAHHEM
AHAJOrOBBIX MPUOOPOB W JATYMKOB (PU3NYECKHUX BEJIMYUH,
CpaBHUBAaTh pE3yJbTaTbl M3MEPEHUM C Y4YETOM 3aJaHHOU
a0COJIFOTHOM NOTPEIIHOCTH

1.11

IPOBOJUTH HMCCIIEJOBAHUE 3aBUCHUMOCTU OJHON (pusmyeckoit
BEJIMUMHBI OT JPYTOM C MCIOJIB30BAHUEM TMPSMBIX W3MEPEHHUI:
IUTAHUPOBAaTh  MCCIEOBaHWE, COOUpAaTh  YCTAaHOBKY U
BBIMOJHATh HW3MEPEHUs, Cienysl MPEeAJoKEHHOMY IUIaHy,
(uKcHpOBaTh pe3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH B BHJIE
Tabmmiy W rpaduKoOB, JejaTh BBIBOABI 10 pe3yjbTaTam
UCCIIETOBaHMUS

1.12

MPOBOJUTH KOCBEHHBIC H3MEpPEHUS (DU3UYCCKUX BEIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOHMpaTh HKCIEPUMEHTAILHYIO
YCTaHOBKY, CIEAYys NPEMJIOKEHHON UHCTPYKIMU, U BBIYUCIATH
3HAYEHHE BEIIUYUHBI

1.13

coONo/IaTh MpaBWiia TEXHUKH OE30MacHOCTH Tpu padoTe ¢
1a60paTOPHBIM 000PYAOBAaHUEM




1.14

XapaKTepu30BaTh NPUHIIMIIBI AEUCTBUS U3yUYEHHBIX PUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS, UCIIONIb3YS
3HaHHUA O CBOWCTBaxX (IM3MUYECKUX SIBICHUN U HEOOXOIUMBIC
¢uznyecKkue 3aKOHOMEPHOCTU

1.15

pacCiio3HaBaTb IMIPOCTHBIC TCXHUYCCKHUC YCTpOﬁCTBa u
HU3MCPUTCIILHBIC HpI/I60pBI IIo Cx€MaM H CXEMAaTU4YHBIM
PUCYHKaM, COCTAaBJIITb CXCMblI OJJCKTPHYCCKHX ueneﬁ C
IIoCIaCaA0BAaTCIIbHBIM u mapajyiCJIbHbIM COCIUMHCHUECM
QJICMCHTOB, pas3jindyasd YCIOBHBIC 0003HAYCHHUS DJIEMCHTOB
QJICKTPHUICCKUX ueneﬁ

1.16

MPUBOJIUTh TPUMEPHI (HAXOAUTh UHGPOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO  HUCIOJIb30BaHUS  (DU3MYECKUX 3HAHUU B
MOBCEHEBHON KM3HU [JIs1 oOecrieueHus Oe30MacHOCTU MpHU
oOpamieHUM ¢ NpuboOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsI 3/I0POBbSI U COOJIOJIEHHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpee

1.17

OCYIIECTBIISATh MOUCK MHPOPMALMU (PU3NYECKOTO COJIEPIKAHUS
B cetn VHTEpHET, Ha OCHOBE MMEIOUIMXCS 3HAHUW U IyTEM
CpPaBHEHUsI  JIONOJIHUTEJIbHBIX  HCTOYHUKOB BBIJICIIATD
uH(pOpMAIUIO, KOTOPasl SIBISETCS MPOTUBOPEUMBON WIIM MOMKET
OBITh HETOCTOBEPHOM

1.18

UCIIOJIb30BaTh TPHU BBIMOJHEHUM Y4YEOHBIX 3aJaHUid HAy4dHO-
NOMYJIIPHYIO  JUTEpaTypy  (U3UYECKOrO0  COJACpKaHMUS,
CIIPAaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHeT; BIaaeTh
npueMaMH  KOHCHEKTHUPOBAHUS  TEKCTa, IPeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE
cooOmieHusi, 0000mas  uHPOpMAIUIO W3  HECKOJBKHX
UCTOYHUKOB (PU3MUYECKOTO COJIEP’KaHUs, B TOM YUCIIE MyOIUYHO
IIPEACTABIATH PE3YJIbTAThI IPOCKTHOW MIIM UCCIEN0BATEIBCKON
NEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BAaTh U3YYEHHBIN
NOHATUUHBIA  anmapaT Kypca  (U3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3CHTALMEN

1.20

IIpK1  BBIIOJHCHHUHA y‘-Ie6HBIX IIPOCKTOB H I/ICCJ'IC,[[OBaHI/Iﬁ




(bu3HUecKUX MPOIECCOB pacupeaesTh 00sI3aHHOCTH B IPYIIIE B
COOTBETCTBUM C TIOCTaBJICHHBIMHU 3aJadaMu, CJIEAUTb 3a
BBIIIOJIHCHUEM IUJIaHA JCUCTBUA UM KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh
TPYNIbl, BBICTPAaMBaTh KOMMYHUKATHBHOE B3aMMOJICUCTBHUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI

Tabmuma 22.3

[IpoBepsiemble 31€MEHTHI coepxkanus (8 Kiacc)

Kon Kon [IpoBepsieMble 3IEMEHTBI COAEPKAHUS
pa3zaena | 3JIeMeHTa

6 TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHHSI MOJEKYIAPHO-KHHETUYECKON
TEOpUM CTPOCHHs BemecTsa. Macca u  pa3Mepsl
MOJIeKyJl.  OnbITBI, NOATBEPKAAIOIIUE OCHOBHBIE
IIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

6.2 Mopnenu  TBepHOro, JKHJIKOTO H©  Ta3000pa3HOTo
coctosiHuii BemiecTBa. Kpucramnmueckue u amopdHbie
Tena

6.3 OOBsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH WM TBEPIBIX

T€JI HAa  OCHOBE  IIOJIOKEHUHM  MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU

6.4 CMaurBaHUE U KAITWUISIPHBIC SBIICHUS
6.5 TemioBoe pacivpeHne u cxaTue
6.6 Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O ABMXXCHMUA YaCTHUI]

6.7 Buyrtpennsis SHEPTHUS. Crioco6b1 M3MEHEHHUS
BHYTPEHHEH SHEpPTHM: TeIIonepesaya U COBEpIICHUE
paboThI

6.8 Bunsi TeIIoNepeaayu: TEIUIONPOBOIHOCTb,




KOHBCKIUSA, U3JIIYUCHHC

6.9 KonuyectBo  TemyioTel. YaenbHas  TEMIOEMKOCTb
BEIECTBA

6.10 TenmooOMeH W TEIUIOBOE paBHOBecHE. YpaBHEHUE
TEeIJI0BOro OanaHca

6.11 [InaBieHrMe W OTBEPAECBAHHME  KPUCTALIMYECKHUX
BEIICCTB. Y Ie/IbHAs TEIUIOTA IJIaBICHHUS

6.12 [TapooOpazoBanne u  KoHneHcanus. Vcmapenue.
Kunenue. VYnaenbHas Temiora mnapooOpa3oBaHUS.
3aBUCHUMOCTH TEeMIIEpaTyphl KUIIEHUS OT aTMOC(HEpHOTO
JABIICHUS

6.13 BnaxxHocTh Bo3ayxa

6.14 DHeprus TOIIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUS

6.15 [Ipunuunel  paboTel  TermoBbiX aBuratened  KITJ]
TEIJIOBOTO JIBUratess. TerioBble BUTaTeIN U 3allluTa
OKPYKaIOIIEN CPeIbl

6.16 3aKOH COXpaHEHHSI M TMPEBPAILCHHUS DSHEPTrUU B
TEIUIOBBIX ITpoLeccax

6.17 [IpakTrueckue paboOTHI:

OneITbI 10 O0OHapyXEHUIO NEUCTBUSA CUII
MOJIEKYJISIPHOTO IIPUTSKEHHUS.

OnbITEl MO BBIPAIMBAHUIO KPUCTAJUIOB MOBAPEHHOMN
COJIM WJIM caxapa.

OnpITel MO HAOJIONCHHUIO TEIUIOBOTO PACLIMPEHUS
ra3oB, )KUJKOCTEN U TBEPABIX TEI.

Omnpenenenre AaBieHUs BO3yxa B OaJuIOHE IIITPULIA.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS
BO3lyXa OT €ro o0bemMa W HarpeBaHus WIU
OXJIAXKICHUS.

IIpoBepka THUIIOTE3bl JMHEMHOW 3aBUCHUMOCTH JIJIMHBI
CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKON TPyOKe OT
TEMIIEPATYPHI.




HaOmronenne u3MeHeHUs BHyTpEHHEH SHEpruu Tena B
pe3yJibTare TeIionepeadyn 1 padoThl BHEIIIHUX CHIL.
Hccnenoanue SABJICHUSA TENI000MeHa pu
CMEIIMBAHUY XOJIOIHOW U TOPSAYEHN BOJBI.
OnpeneneHue KOJUYECTBA TEIUIOTHI, TMOJYYEHHOTO
BOJION TIPU TEIIOOOMEHE ¢ HarpeThiM METALTHYECKUM
HWJIMHIPOM.

Onpenenenue yAeabHOW TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
OmnpeneneHue yaeIbHOM TEIUIOTHI TIaBJICHUS JibJ1a

6.18

®dusnueckre SABICHHUS B MPHUPOJE: IOBEPXHOCTHOE
HAaTSDKCHHE W KaNmWULIPHBIE SIBICHUS B MPHUPOJE,
KpUCTalIbl B mpuponae, u3nydeHue  ComHia,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl; 00pa3zoBaHUE
pOChI, TyMaHa, UHEsl, CHera

6.19

TexHuyeckue yCTPOMCTBA: KANWUIAPHI, MPUMEPHI
VICIIOJIb30BaHUsl KPUCTAIUIOB, )KUAKOCTHBIA TEPMOMETD,
JaTYuK TeMIEepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETP, MapoBas TypOHHA,
JIBUraTelb BHYyTPEHHETO CrOPAHMS

SJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poja 3IeKTPUYECKUX 3apsaoB

1.2 B3aumopelicTBue 3apsbkeHHBIX Tel. 3akoH KyloHa
(3aBUCUMOCTD CHUJIbI B3aUMOJICUCTBUS 3apsKEHHBIX TEll
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXTY TEIaMu)

7.3 DIEeKTpUUECKOe noJie. HanpspxkeHHoCTh
AIEKTpUYecKoro mosis.  IlpuHnunm  cymneprno3uiuu
ANEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu »5eKTpUYecKUX 3apsaioB. DJIEMEHTapHbIN

anekTpudeckui 3apsa. Ctpoenue atoma. [IpoBoaHukH
U IUDJICKTPUKHU




7.5

3aKoH COXpPaHCHUA IIICKTPHUUCCKOI'O 3apsaaa

7.6 OnexkTpuyecKuid  TOK.  YCIOBUSA  CYyIIECTBOBaHUS
AIEKTPUUECKOro ToKa. ICTOYHUKY MOCTOSITHHOTO TOKA

1.7 JlencTBust AIEKTPUYECKOTO TOKa (TermoBoe,
XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSIX U razax

7.8 Onextpuyeckas nenb. Cuia TOKa. DIEKTPUUYECKOE
HaIpsKECHUE

7.9 ConpoTtuBiieHue IIPOBOJHUKA. Y nenpHOE
CONPOTUBJICHUE BEILIECTBA

7.10 3akoH OMa U1 ydacTKa 1enu

7.11 [locnegoBaTenpHOE MW HapajUIe]IbHOE COEOUHEHHUE
MPOBOIHUKOB

7.12 PaGota ¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoymna-Jlenna

7.13 DneKTpUYecKre 1EeNu U MOTPEOUTENH DIEKTPUUECKON
sHepruu B ObITY. KOopoTkoe 3ambikaHue

7.14 ITocTtostHEBIE MarHUTHL. B3anmMoaelcTBHE MOCTOSHHBIX
MarHuTOB

7.15 MarautHoe mnosie. MarHuTHOE TMoJie 3€MJIU MU €ro
3HAUYCHUE IS )KU3HHU Ha 3eMJIe

7.16 OneiT Opcrema. MarHuTHoe TOJIE BJIEKTPUYECKOTO
ToKa. [[puMeHeHne 3MeKTPOMarHuTOB B TEXHUKE

7.17 JleiicTBE MArHUTHOIO TOJS Ha MPOBOJHHUK C TOKOM.
DNIEeKTPOIBUTATEINb MOCTOSTHHOTO TOKA.
Hcnonb30oBanue dIEKTpOJBUTATENIEH B TEXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE

7.18 Oneitel ®apaged. fIBiaeHuME  DIEKTPOMArHUTHOM

nHaykuuu. [Tpasumo Jlenna




7.19 DneKTporeHepaTop. CnocoOb1 MOJTyYEHHUS
ANEKTPUYECKOM  DHEpruu.  DIJEKTPOCTAHIMU  HA
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH

7.20 [IpakTHdeckue paboThI:

OnpITel 1O  HAONIOACHUIO  DJICKTPHU3ALMU  TEJ
WHIYKIUEN U TPU COMPUKOCHOBEHHUH.

HccnenoBanne IOEUCTBUSA IJIEKTPUYECKOrO TOJIA HA
MPOBOJAHUKH U TUDJICKTPUKH.

COopka u mpoBepka paldOThl SJIEKTPUUYECKON Ienu
MTOCTOSTHHOTO TOKA.

N3mepeHue U peryJImpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HJYIIETO
yepe3 pPe3UCTop, OT CONPOTUBICHUS PE3UCTOpa U
HaIpsHLKEHUS Ha PE3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
AIEKTPUYECKOTO CONMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTUHBI, TUIOIAAU TOTIEPEYHOT0 CEYEHUSI U MaTepralla.
[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MpuU
MOCJIEIOBATEILHOM COCIMHEHUH ABYX PE3UCTOPOB.
[TpoBepka nmpaBuiia Jyisi CUJIBI TOKA MIPU MapajlieIbHOM
COEIMHEHUU PE3UCTOPOB.

OmnpeneneHue paboOThl AIEKTPUUYECKOTO TOKA, UIYIIIETO
yepes pe3ucTop.

OnpeneneHue  MOIIHOCTA — DJIEKTPUYECKOTO  TOKA,
BBIIEISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWJIYIIETO
4yepes JaMIIOYKy, OT HaIPsKEHUS Ha HEll.
Onpenenenue KII/] HarpeBarens.

UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS
MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO TOJISI MOCTOSHHBIX MAarHUTOB
pU UX 00BETMHEHNHN U PA3JICIICHHM.

HUccnenoBanne nOEMCTBUS DIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY.

OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




BSaHMOHCﬁCTBH}I KaTyIIKH1 C TOKOM U MAaruvTa OT CHJIbI
TOKa U HAIIPpAaBJICHHUA TOKA B KATYIIKC.
I/I3yquI/Ie I[CﬁCTBPIH MAardvTHOI'O I10JIs1 Ha ITPOBOJHHUK C

TOKOM.

KoncrpyupoBanue u W3y4YCHUE paboThI
AIEKTPOABUTATEIIS.

N3mepenue KIIJI anekTpoaBUraTeibHON YCTaHOBKH.
OnbIThI o HCCJIEOBAHUIO SABJICHUS
AIEKTPOMArHuTHOM WHIYKIUU: HCCIIEIOBAHNE

W3MEHCHMH 3HAYCHUS U HanpaBJICHUA MHAYKIIMOHHOTO
TOKa

7.21 @u3nuecKkue SBJICHUS B NPUPOJE: BIECKTPUUECKHUE
SABIICHWSI B aTMocdepe, dJICKTPUYECTBO  KHUBBIX
OpraHu3MOB, MATHUTHOE T10JI€ 3eMJIH, Iperd MOT0COoB,
pOJIb  MAarHUTHOTO TIOJISI JUIsl JKM3HM Ha 3emie,
MOJIIPHOE CUSTHUE

71.22 TexHUYecKue yCTPOMCTBA: 3JIEKTPOCKON, aMIEpMETP,
BOJIETMETP, PEOCTAT, CYCTUYUK DJICKTPUUECKON IHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTebHbIE
AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKHUE
NPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATEINb
MOCTOSIHHOTO TOKA, FT€HEPATOP MOCTOSHHOTO TOKa

Tabauna 22.4

[IpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpa3oBartenbHOI mporpaMmsbl (9 kitace)

Kon
MpoBepsieMOr
0 pe3yJibTaTa

[IpoBepsiembIe TIPEeAMETHBIC PE3YIBTATHl OCBOCHHS OCHOBHOM
o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs

1.1

HCIIO0JBb30BAThL U3YUCHHBIC IIOHATUA

1.2

pasnuyaTh SBICHUS TIO0 ONMHUCAHUIO WX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3NUYECKOoe
SIBJICHUE




1.3

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4HCie (U3NUECKHE SIBICHUS B
NpUpoJie, TPU OSTOM TMEPEBOAUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH)
(bU3HYEeCKUX SBICHHUM

1.4

OTHCHIBATh M3yYCHHBIE CBOWCTBA TN W (DU3UUCCKUE SBICHUS,
UCTIONB3ys (PU3NUYECKHe BEITMYUHBI, TIPU ONMUCAHUU TIPABIIIHHO
TPaKkTOBaTh (PU3UYECKUM CMBICT HCMOJIb3YyEMbIX BEIUYUH,
0003HAaUEHUA U E€OUHUIBI (U3NYECKUX BEJIWYUH, HAXOIUTh
dbopMybl, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYHHY C
JPYTUMHU  BEIIMYMHAMHU, CTPOUTHh TpadUKUd  U3YYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEITUYUH

1.5

XapaKTCPHU30BaTh CBOMCTBA TCII, ¢)H3I/I‘{€CKI/I€ SABJICHHUA H
IIPOLCCChI, HCIIOJIB3YsA HM3Y4YCHHBLIC 3dKOHBI, IIPH 3TOM Hd4BaTb
CJIOBCCHYIO Q)OpMYHHpOBKy 3aKOHa H 3allMChbIBaThb €TI0
MAaTCMAaTHICCKOC BBIPAKCHHUC

1.6

00BSICHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHCIIC
MU B KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABJISATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEHHE M3 2 - 3 JOTMYECKHX IIAroB C IIOMOIIBI 2 - 3
U3YUYEHHBIX CBONCTBA (PUBMUECKUX SBJICHUM, (PU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIe 3a7a9i (OMHUPAIOIIUECs HA cucTeMy u3 2 - 3
ypaBHEHHUI), UCTOIB3Ysl 3aKOHBI W (POPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 3ajadu
3aMUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WM
U30BITOYHBIE JaHHBIC, BBIOUpPATh 3aKOHBI W  (POPMYIIHI,
HEOOXOMMBbIE JJIsl pEIICHUs, IPOBOIUTH PacyeThl U OLICHUBATH
PEAUTUCTUYHOCTh  TOAYYEHHOTO  3HAYeHUS  (U3HYECKOU
BEJTMYNHBI

1.8

pacmo3HaBaTh MTPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TpHU
noMomy  (U3UYEeCKUX  METOJOB, HUCIMOJB3Yysl  OIHCAHHE
UCCIIEJIOBAHUSI, BBIJCIATH MPOBEpPSIEMOE  MPEIOIOKEHHE,
OIIEHUBATh MPABUILHOCTH MOPSIIKA IPOBEACHUS UCCIEIOBAHUSI,




ACJIaTb BBIBOAbI, MHTCPIPCTHPOBATL PE3YJILTATHI H3.6J'IIO,Z[€HI’Iﬁ
H OIIBITOB

1.9

IIPOBOJUTH OMBITHI 10 HAOIIOACHUIO (U3UUECKUX SBJICHUM WU
bu3MUeCKUX  CBOMCTB  TeJl: CAaMOCTOSATEIBHO  COOUpaTh
YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyAOBaHUSs, ONUCHIBAThH
XOJ] OIBITA U €0 Pe3yIbTaThl, HOPMYITHPOBATH BHIBOIBI

1.10

IPOBOJUTh TPU HEOOXOAMMOCTH CEPHUIO0 MPSIMBIX WU3MEPCHHH,
OTpenensis CpeAHee 3HAUYCHHE HW3MEPSEMOW  BEIMYUHBI
(poxycHoe paccrosiHMe coOuparoniell JUH3bI), 00OOCHOBBIBATH
BEIOOp crioco0a u3MepeHus (M3MEepUTEIHLHOTO PUOopa)

1.11

IPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3NYECKUX BEITUUUH
C HCHOJIb30BAHMEM IMPSAMBIX HM3MEPEHUM: IUIAHUPOBATh
UCCIIEIOBAaHUE,  CAMOCTOSITEIbHO  COOMpAaTh  YCTaHOBKY,
(uKCHUpOBaTh  pe3yJbTAaThl  MOJIYYEHHOHM  3aBUCUMOCTH
(u3nyecKkux BEIWYMH B BUAE Tabnull U TpaduKOB, JeiaTh
BBIBO/IbI [10 PE3YyJIbTaTaM UCCIIEA0BAHUSA

1.12

MPOBOAUTHL KOCBEHHBIC M3MEPECHUS (PU3MUECKUX BEJIMYMH:
IUTAaHUPOBATh  U3MEPEHUs, COOHMpaTh HKCIEPUMEHTAIHHYIO
YCTAHOBKY W BBINOJIHATE U3MEPEHUsS, CIHEAYs IMPEIIIOKECHHOU
VHCTPYKUHH, BBIYUCIIATh 3HAYCHUE BEJIMUUHBI U AaHAJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThbl C YYETOM 3aJaHHOM MOrPEIIHOCTH
U3MEpPECHUH

1.13

coON0/IaTh TMpaBWiia TEXHUKH OE30MacHOCTH Tpu paboTe ¢
1ab60paTOPHBIM 000PYAOBAaHUEM

1.14

pa3indatb OCHOBHBLIC IIPHU3HAKW H3YYCHHBIX (I)I/I3I/I‘-IGCKI/IX
MOI[GJIGIZI MaTcpuajibHasa TOYKa, a0COJIFOTHO TBCPAOC TCIIO,
TOYCUHBIM MCTOYHHUK CBCTA, JIy4, TOHKas JIMH3a, ILIAaHCTAapHAasi
MOJCJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O AJpa

1.15

XapaKTepU30BaTh MPUHIIUIIBI ACUCTBUS U3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMHMCAHUS, UCIIONb3YS
3HaHUS O CBOWCTBaX (PU3MUECKUX SIBJIEHUHM M HEOOXOIUMBbIE
(du3nuecKre 3aKOHOMEPHOCTHU




1.16

UCTIONb30BaTh CXEMBl W CXEMATHYHBIE PUCYHKH HW3YYCHHBIX
TEXHUYECKUX  yCTPOWCTB, W3MEPUTEIBHBIX MPHOOPOB W
TEXHOJIOTUYECKNX  TPOILECCOB TPH  pEHIeHUH  y4eOHO-
MPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMBI [JIsi TOCTPOCHUS
M300paKEHU B TJIOCKOM 3€pKajie U COOMpaIoNIei JIMH3e

1.17

MPUBOIUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O IMPUMEPax)
MPAKTUYECKOTO  HCIOJB30BaHUS  (PU3MUECKHX 3HAHUM B
MOBCETHEBHON JKM3HU MaJisi oOecredeHuss Oe30MacHOCTH MpH
oOpanieHuM ¢ npubopaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 3/I0POBbSI U COOJIOJIEHUS HOPM HKOJIOTHYECKOTO
NOBEICHUS B OKPYXKAIOILEH cpese

1.18

OCYIIECTBJISATh MOUCK MHPOpMAIMK (PU3UIECKOTO COJIEP KAHUS
B cetu MHTepHET, caMOCTOSTENbHO (HOPMYIUPYS MOUCKOBBIN
3ampoc, HAXOOUTh IyTH  ONPEAEIEHUS  JOCTOBEPHOCTH
MOJIY4YeHHOW WH(GOpMAIIMM Ha OCHOBE WMMEIOIIMXCA 3HAHUM U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB

1.19

UCIOJIb30BaTh TPU BBHIMIOJIHEHUH YYE€OHBIX 3aJaHUil HAay4dHO-
NOMYJISIPHYIO ~ JIUTEepaTtypy  (U3UYECKOTO  COJEpKaHUS,
CIIPaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHeT; BlIaaeTh
npueMaMu  KOHCHEKTHUPOBAHUS  TEKCTa, MPeoOpa3zoBaHUs
uH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIEC MUCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJIepKaHUsl, MyOIUYHO MPEACTABIATh PE3YIbTAThl MPOESKTHOM
WM UCCIIEI0BATENBCKON JIESITEIbHOCTH, MPU 3TOM T'PAMOTHO
VICTIOJIB30BAaTh WU3YYEHHBIM MOHSATUMHBIN anmapar MU3ydaeMoro
pasnerna (pU3MKU U COMPOBOXKIATh BBHICTYIUICHHUE MPE3CHTAlUEH
C YYETOM O0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpU  BBITIOJIHGHUHM Yy4YE€OHBIX TIPOEKTOB U  HCCIEIOBaHUI
(bu3HUEeCKUX MPOIECCOB pacpeesaTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMU 3aJadyaMM, CIEIUTh 3a
BBIIIOJIHEHUEM IUIaHA JEUCTBUA U  KOPPEKTUPOBATH  €TrO,
aJIeKBATHO OIIGHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH
TPYIIbl, BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE,




IIPOsABJIAA TOTOBHOCTL pa3pClliaThb KOH(I)J'II/IKTBI

Tabmuma 22.5

[IpoBepsiembie 31eMeHTHI coaepxanus (9 kiacc)

Kon Kon [IpoBepsieMble 2IIEMEHTBI COAECPKAHUS
pasfena | dJIeMeHTa

8 MEXAHUWYECKUE SABJIEHUA

8.1 MexaHu4ecKkoe JIBIDKCHHME. MarepualbHas TOYKa.
Cucrema orcuera

8.2 OTHOCUTEBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MPSAMONMHEHHOE TBUKCHHE
8.4 HepaBHOoMepHOE mpsMonHeliHOe aABMKeHUE. CpeaHss

N MIHOBCHHAsd CKOpPOCTb TCJjia IIPH HEPABHOMCPHOM

JBIKEHUN

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEWHOE
TBIDKCHUE

8.6 CBoOoanoe magenne. OneITe! 1 anuies

8.7 PaBHOMEpHOE ABMKEHHE IO OKpYKHOCTH. Ilepuon u

yacTota oOpamieHus. JInHeitHas U yrioBasi CKOPOCTH.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 [TepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpyHIMT Cyneprno3uuny CHIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
TIOKOSI, IPYTHUE BUBI TPCHUS




8.14

Cuia TSKECTU M 3aKOH BCEMHUPHOTO TATOTCHUS.
YckopeHue cBOOOTHOTO MaieHUs

8.15 [emwxenne 1aHer Bokpyr Connpma.  IlepBad
KOCMHUYECKasi CKOpOCTh. HeBecoMOoCTh U neperpy3ku

8.16 PaBHoBecre  MarepuanbHOM  TOYKH.  AOCOJIOTHO
TBEPJI0€ TEJIO

8.17 PaBHOBecne TBEepHOro Tena € 3aKPEIUICHHOW OChIO
BpanieHusi. MomeHt cuiibl. LlenTp TsoxecTu

8.18 Nmnynse Tena. U3menenne nmnyiibca. UMmynbc CHAITBI

8.19 3aKOH COXpaHEHHs UMITYJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexanunueckas paboTa U MOIIIHOCTb

8.22 Pabora cun Tsxectu, ynpyroctd, TpeHus. CBs3b
SHEPrUuu U padboTHhI

8.23 [loTeHunanbHasi dSHEpPrus Tejia, TMOJHITOTO  HaJ
MMOBEPXHOCTHIO 3eMITN

8.24 [ToTeHUMabHAS SHEPTHS CHKATON NPYKUHBI

8.25 Kunernueckass sHeprus. Teopema O KHUHETHYECKOU
SHEPTUU

8.26 3aKOH COXpaHEHHSI MEXaHUUECKON YHEPTHH

8.27 [IpakTrueckue pabOTHI:

OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHUs Opycka
WJTU JBVDKECHUS IIApUKa 1O HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue yCKOpEeHHs Tejla MPU PaBHOYCKOPEHHOM
JIBH>KEHUU IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH

IIpU  PABHOYCKOPEHHOM JIBIJKCHUU 0€3 HadalbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU TPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HayaJdbHOW CKOPOCTU MYTH OTHOCSTCS




KaK psSJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
IPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

UccnenoBanmne 3aBUCUMOCTH CHJTBI TPEHUS
CKOJIBKCHHS OT CHJIbI HOPMAJIBHOTO JIABJICHUS.
Omnpenenenne ko3 GureHTa TPEHUS CKOJTBKCHUS.
Omnpenenenne KECTKOCTH TPYKUHBI.

Omnpenenenue pabOThI CUJIbI TPEHUS TIPU PABHOMEPHOM
JBMKCHHH TeJa 10 TOPU30HTATBHON TIOBEPXHOCTH.
Omnpenenenue pabOThl CUJIbI YIPYTOCTU MPHU MOIBEME
rpy3a C  HCIOJB30BAHUEM  HEMOJBWIKHOTO U
MOIBMYKHOTO OJIOKOB

8.28 duznyeckue SIBJICHUS B MPUPOJIC: IPUIMBBI U OTIIUBHI,
JnBUxkeHHE 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE KUBBIX OPTaHU3MOB

8.29 TexHuueckue yCTpPOMCTBA:  CHOUAOMETpP, JATUYUKHU
MIOJIOKEHUS, PACCTOSHUS U YCKOPECHMSI, PAKETHI

MEXAHUYECKUE KOJIEBAHMSA U BOJIHbI

9.1 KonebarenbHoe JBHKCHUE. OcHoBHBIE
XapaKTEepUCTUKU  KoyieOaHWii:  TMepuoja,  YacToTa,
aMIUTUTY /1A

9.2 Marematnueckuii  u NPY>KUHHBII ~ MAasiITHUKH.
[IpeBparienue sHEprUM MpU KOJIeOATEIHHOM JBUKEHUU

9.3 3aryxaromue KojeOanus. BBIHYKIeHHBIC KOJICOaHUS.
Pe3onanc

94 Mexanunueckue BoHbI. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpomonbHBIC W TIOTIEpEUYHBIC BOJIHBI. J[TMHA BOJHBI U
CKOPOCTb €€ pacmpocTpaHeHusi. MexaHnuecKre BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI

9.5 3ByK. ' pOoMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Nuppa3Byk u ynpTpa3Byk

9.7 [Ipaktrueckue pabOTHI:




OmnpeneneHnne 4acTOThl M TMepuoja  KosiebaHUi
MaTeMaTU4YeCKOT0 MasgTHUKA.

Omnpenenenve 4YacTOThl M Tepuoda  KojeOaHUM
NPYKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Iepuoja KoseGaHun
MOJBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KoseOaHWi
NPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBHUCUMOCTHU IMEpHoAa KoJeOaHU Tpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXkuHsl.  V3mepenne  yckopeHuss  CBOOOJHOTO
naJCHUS

9.8 ®duznyeckue SBJICHUSA B MPUPOJIE: BOCHPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKHE BOJHBI,
IlyHaMH, 3XO

9.9 TexHUYecKue YCTpPOWCTBA: 3XOJIOT, HCIIOJIb30BAHUE
yIIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMATHUTHOE IIOJIE U 3SJIEKTPOMAI'HUTHBIE
BOJIHBI

10.1 DIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana 31€eKTPOMarHUTHHIX BOJIH

10.3 OnexkTpomMarHuTHas npupoja csera. CKOpOCTh CBeTa.
BousiHOBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue pabOTHI:
N3ydyeHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C
MOMOIIIbIO0 MOOMJILHOTO TesieoHa

10.5 dusnyeckue SBJICHUS B NPHUPOJES: OHOJOTHYECKOe
JeNUCTBUE BUJIUMOTO, yIbTpadroIEeTOBOIO 17}
PEHTIE€HOBCKOTO U3JIy4eHUN

10.6 TexHnueckue YCTPOMCTBA: UCIIOJIb30BaHUE
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

111

queBaﬂ MOJACIIb CBCTA. HMcrounuku cBeTa

11.2 [IpssMONIMHEWHOE paclpOCTpaHEHNE CBETA

11.3 Otpaxxenne  cBera. [lmockoe  3epkano.  3akoH
OTPa)KEHUS CBETA

11.4 [Ipenomnenue cBeTa. 3aKOH TMPEIOMIEHUS CBETA.
[TonHOE BHYTpEHHEE OTPAXKEHUE CBETA

11.5 JIlunza. Xox mydeit B TMH3E

11.6 Ontuueckass cucrema QoToanmnapara, MUKpPOCKONA U
TeJecKona

11.7 ['maz xak onTuyeckas cucrema. baM30pyKocTh u
JaTbHO30PKOCTh

11.8 Paznoxenue 6enoro ceera B criekTp. OnbiTel HeloTOHA.
Ciio)keHue CeKTpaIbHBIX LIBETOB. Jlucrepcus ceera

11.9 [IpakTrueckue padOTHI:
UccnenoBanre  3aBUCUMOCTH  yrila  OTpaKeHUSs
CBETOBOTIO JIy4a OT yIJia MajcHusl.
N3ydeHne xapakTepUCTUK H300paKEHUS TMpeaMeTa B
IIJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCMMOCTH  YIVIa  TIPEJIOMIICHUS
CBETOBOTIO JIy4a OT yIJja NaJeHus Ha TPaHulle "BO3AYX -
CTEKJIO".
[lonyyenne m300pakeHU € MOMOILBIO coOMparolmen
JIMH3BI.
OmnpeneneHue (POKYCHOTO PACCTOSTHUS M ONTHYECKOU
CHJIBI COOUpAIOIEH JTMH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIICKTP.
OneITEl 1O BOCHPHSATHIO IIBETa NPEIMETOB MPU HUX
HaOJIOICHUH Yepe3 1BETOBbIE (DUITBTPHI

11.10 dusznyecKkre sBJICHUS B mpupoje: 3atMeHus: CoHIa U

JlyHbl, 11BE€Ta TEJ, ONTUYECKUE SIBIICHUS B aTrMmocdepe




(uBet HeOa, pedpakius, paayra, MUPax)

11.11 | TexHuueckue YCTpOMCTBA: OYKH, MIePHUCKOTI,
doToamnmapar, ONTUYECKUE CBETOBO/IbI

12 KBAHTOBBIE ABJIEHUA

121 OmnbiTel Pezepdopna v mimanerapHas MoJenb aToMa.
Mogens atoma bopa

12.2 HcnyckaHue W NOTJOLIEHUE CBETa aTOMOM. KBaHTBHI
JInnenuaTtele CIIEKTPBI

12.3 PanuoaktuBHOCTE. Anbha-, 6eTa- U TaMMa-u3IydeHus

12.4 Crpoenune aromHoro siapa. HykinoHHas MoJenb
aTOMHOTO siipa. M3otonsl

12.5 PagnoaxktuBnbie npespamienus. [lepuon momypacmana
aTOMHBIX SIIEp

12.6 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAI0BOrO U
MacCOBOTO YHCEI

12.7 OHeprus CBsi3M arOMHBIX sAaep. CBs3p Maccel U
YHEPTUH

12.8 Peakuuu cunTe3a u jgeneHus sjaep. VICTOUHMKH
sHeprumn CoiHIa U 3B€3]

12.9 Snepnas sHepretuka. JleiicTBUE paaMOaKTUBHBIX
U3ITyYEHUH HA KUBBIE OPTaHU3MBI

12.10  |IIpakTtuueckue pabOTHI:
HaOmroneHne CIUIOMIHBIX W JIMHEWYAThIX CIEKTPOB
U3ITyYeHUSI.
HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YACTHIIHI
10 TOPMO3HOMY TyTH (110 (poTorpadusam).
W3mepenue paanoakTuBHOTO (oHA

12.11 |®usuueckue SBICHUS B NPUPOJAE: €CTECTBEHHBIN
palOaKTUBHBIN ¢oH, KOCMHUYECKHE TyH,
paZliOaKTUBHOE W3IIyUY€HHWE NPHUPOJIHBIX MHUHEPAJIOB,




I[CﬁCTBPIC PaduOaKTHUBHBIX I/IBHY‘ICHI/Iﬁ Ha OpraHHu3M
YCJIOBCKA

12.12 | TexHuueckue YCTPOMCTBA: CIIEKTPOCKOTI,
WHIMBUIYQIBHBIN 103UMETp, Kamepa Buibcona

153.8. [{nst mpoBeneHusi OCHOBHOTO TOCYJAapCTBEHHOTO dK3aMeHa Mo (U3HKE
(manee - OI'D no ¢u3uKe) UCHoab3yeTCs NMepedeHpb (KoaAu(UKaTop) mpoBepsieMbIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl

OCHOBHOTI'O O6HI€FO 06pa3013aHH51 " 3JICMCHTOB COACPKAHUA

Tabmuma 22.6

[Iposepsiembie Ha OI'D no pusnke TpeOoOBaHUA

K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHOM POrpaMMBbl

OCHOBHOTI'O 0011Ier0 00pa3oBaHus

Kon
IIPOBEPSEMOT
0 TpeOOBaHMS

[IpoBepsiembie TpeOOBAHUS K MTPEAMETHBIM PE3YJIbTaTaM
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
MporpamMMbl OCHOBHOTO 00111ero oOpazoBanust Ha ocHoBe DI'OC

1

[Tonnmanue poau GU3MKK B HAYYHOM KapTUHE MHPA;
c(OpMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU
CBA3M M I[I0O3HABAEMOCTH SIBJICHHM NPUPOABI, O POJIU
AKCIIEpUMEHTa B (PU3UKE, O CUCTEMOOOpa3yIolel posiu GU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00
ABOJIIOLMU  (PU3NYECKUX 3HAHUM W HUX POJU B UEIOCTHOU
€CTECTBEHHOHAY4YHOW KAapTHHE MHUpPA, O BKJIAJE POCCUUCKUX M
3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSCHEHUE
IPOLIECCOB  OKPYXKAIOLIETO MHpA, PA3BUTHE TEXHUKU U
TE€XHOJIOTUH

3HaHUA 0 BUAAX MaTepuu (BEUIECTBO U MOJIE), O JIBMKEHUU KaK
croco0e CyIIecTBOBaHUSI MaTepuH, 00 aTOMHO-MOJEKYIISIPHON
TEOPUU CTPOCHUS BEIIECTBA, O (PU3MUECKON CYITHOCTH SIBICHUMN
OpUPOJIbl (MEXAaHUYECKHUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBBIX);

YMEHUE pa3inyaTh SBJICHUSI IO ONHUCAHUIO UX XapaKTEPHBIX
CBOWMCTB W Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIIMX JTaHHOE




(du3nuecKoe SABICHUE;
yMEHHUE paclo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3NYECKUX
SIBJICHUW B OKPY’KAIOIIEM MHPE, BBIICIAS UX CYIIECTBEHHBIE
CBOMCTBA (TIPU3HAKH)

Bnanenue OCHOBaMH ITOHATHUHHOTO amnmapara u
CUMBOJIMYECKOTO sI3bIKa (M3WKKA W HWCIOJIL30BAHUE WX IS
perieHus y4eOHbIX 3a/1a4;

yMEHHUE XapaKTepU30BaTh CBOMCTBA TeN, ((U3UICCKUE SIBIICHUS U
IIPOIIECCHI, HCIONB3ys (yHIaMEHTaJIbHBIE W AMITUPHUYCCKUE
3aKOHBI

VYMeHHne OmnuchIBaTh HN3Yy4YCHHBIC CBOMCTBA TEl H CI)I/IBI/I‘-I€CKI/I€
SABJICHUS, UCITIOJIb3YA (bHSI/I‘IGCKHe BCJINYNHEBI

Brnagenne ocHOBaMH METO/IOB HAay4HOTO IO3HAHUS C yYETOM
coOJII0/IeHU MTpaBUil 0€30MacHOTO TPy aa:

HaO0IeHNEe (PU3NUECKUX SIBJICHUI: YMEHUE CAMOCTOSTEIBHO
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOro Halbopa
0o0Opy/OBaHUsl 10 WHCTPYKLHMH, OMNMCHIBaTh XOJ ONBITa U
3aMUChIBATh €0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBODI;
MPOBEJCHUE MPSMBIX M KOCBEHHBIX HM3MEPEHUU (UZUUECKUX
BEJIMUMH: YMEHHE IUIAHUPOBATh W3MEPEHHS, CAMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY MO HMHCTPYKIIHH,
BBIUMCIISTH 3HAYCHUE BEJIMUMHBI U aHAJIU3UPOBATh MOJTyUYEHHBIE
pe3yNbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH PE3yJIbTAaTOB
VU3MEPECHUM;

IPOBEJCHUE HECIIOKHBIX 3KCIEPUMEHTAIbHBIX HCCIEI0BaHUN;
CaMOCTOSITENIbHO COOMPATh KCIEPUMEHTAIbHYIO YCTAaHOBKY U
NPOBOAUTH HCCIEAOBAaHUE MO0 HMHCTPYKIMH, TPEACTABIATH
MOJyYEeHHBIE 3aBHCUMOCTH (PH3UYECKMX BEIMYMH B BUJC
TabIUI] U TPaUKOB, YIUTHIBATH MOTPEIIHOCTH, JETATh BBIBOIBI
0 pe3yJibTaTaM UCCIeA0BaHUs

[lonuMaHue XapakTepHBIX CBOWMCTB (DU3UYECKUX MOjelen
(MaTepuanbHasg TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIH
CTPOECHHUS TAa30B, XUAKOCTEH W TBEPABIX TeJ, IUIAHETApHAs
MOJIEJIb aTOMa, HYKJIOHHAss MOJEJIb aTOMHOIO Sijpa) U YMEHUE
IPUMEHSTH UX JIJIs1 OOBICHEHUS (PU3UYECKHUX MTPOIIECCOB




YMeHue oOBbACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA Tell, B
TOM 4YUCI€ HU B  KOHTEKCT€ CHUTyallMll  IPaKTHKO-
OPUEHTHPOBAHHOTO  XapakTepa, B YACTHOCTH, BBIABIATH
MIPUYUHHO-CJICACTBCHHBIE CBSA3M U CTPOUTH OOBICHEHUE C
OTIOPOM Ha W3Y4YEHHBIC CBOWCTBA (PU3WYECKHUX SBICHUH,
¢du3nyuecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTU

YMeHue pemath pacueTHbIe 3aauu (Ha 6a3e 2 - 3 ypaBHEHHI),
WCIIONB3Ysl 3aKOHBI W (DOPMYIIBI, CBSI3BIBAMOIINE (PU3UUIECKUE
BEJIMYHMHBI, B YACTHOCTH, 3alUCHIBATh KPATKOE YCJIOBHE 3a/1auH,
BBISIBIISITh ~ HEAOCTAIOIIME JaHHBIE, BHIOMPATh 3aKOHBI U
dbopmysbl, HEOOXOAMMBIE ISl €€ peUICHUs, HUCIO0JIb30BaTh
CIIPABOYHBIE JIaHHBIE, MPOBOAUTH pPACUYETHl U OLICHUBATH
pEaTMCTUYHOCTh  TOJIYYEHHOTO  3HA4YeHUsT  (PU3HYECKOU
BEJIMYMHBI; YMEHHUE ONPEACNSTh pPa3sMEPHOCTh (puznueckoit
BEJIMYMHBI, TTOJTYYEHHOM MPHU PEIICHUU 3a/1a4u

YMeHue XapakTepu30BaTh MPUHLMIBI JAEUCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MNpPUOOPOB, U
MPOMBIIUIEHHBIX ~ TEXHOJOTMYECKUX  MPOLECCOB MO  HX
OMHCAaHUIO, HCHOJb3ysl 3HAHUS O CBOWCTBAaX (PU3MUECKUX
ABJICHUN ¥ HEOOXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHue uCMonb30BaTh 3HAHUS O (PU3MYECKUX SIBJICHUSX B
MOBCEHEBHON KU3HU 711 obOecrieueHus Oe30MacHOCTH MpHU
oOpamieHM ¢ OBITOBBIMU MpPUOOpaMH UM TEXHHUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3/I0pPOBbsi U COOJIIOJICHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH CpeJie; MOHUMAaHNe
HEOOXOMMMOCTH  TIPUMEHEHHUS  JOCTIKCHHH  (U3WKH U
TEXHOJIOTUH TSl palliOHAIBHOTO MPUPOIOTIONBE30BAHMS

11

OnbIT Moucka, Ipeodpa3zoBaHus U NMpeACTaBICHUS HHDOpMAITUU
(du3nuecKoro COJIEpKaHUS c HCIIOJIb30BaHNUEM
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH;

yMEHHUE OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHOW HH(pOpManuu
Ha OCHOBE HMEIOLIMXCA 3HAHUM H  JOINOJHUTEIBbHBIX
VICTOYHHKOB;

YMEHHUE WCIIONbh30BaTh TMPU BBHIMOJHEHUN YYE€OHBIX 3aJaHUM
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COJCpIKAHUS,




CIIpaBOYHBIE MaTepHUasbl, pecypchl ceTu MHTepHer;

BlIaJieHne 0a30BbIMU HaBbIKaMH IIpeoOpa3oBaHus MHOOPMAILIUH
Y3 OJHOW 3HAKOBOM CHCTEMBI B JIPYT'YIO; YMEHHME CO3/1aBaTh
coOCTBCHHBIC TMHMCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
nH(}OpMAITUU U3 HECKOJIBKUX NCTOYHHKOB

Tabmuma 22.7

[Tepedenn 371eMEHTOB coaepxkaHus, mpoBepsieMbix Ha OI'D o dusnke

Kon [IpoBepsiemMblii 371EMEHT COJIEP KAHUS

1 MEXAHWYECKUE ABJIEHUA

1.1 |[Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema oTcyeTa.
OTHOCUTENIBHOCTD IBUKEHUS

1.2 |PaBHOMepHOe W HepaBHOMEpHOE BMXeHHE. CpemHsisi CKOPOCTb.
dopMya 71 BEIYUCICHUS CPETHEH CKOPOCTH:

1.3 |PaBHOMepHOE MPSIMOJIMHEMHOE JBH)KCHUE. 3aBUCHUMOCTh
KOOpJIMHATHI ~TeJla OT BPEMEHH B ClIyda€ pPaBHOMEPHOTO
PSIMOJIMHEWHOTO JBUKEHUS:

X(t) = X + Wyt.

I'paduxy 3aBUCHMOCTH OT BpPEMEHU JUIsl TPOEKIUU CKOPOCTH,
IIPOCKUHM IIEPEMEIICHUA, IIyTH, KOOPAMHATBHI IPU PABHOMEPHOM
IPSAMOJIMHEVHOM JIBU)KECHUU

1.4 |3aBUCMMOCTb KOOpPJIMHATHI TEJla OT BPEMEHU B  Clydae
PABHOYCKOPEHHOTO HPSIMOJIMHEHHOTO JBHKECHUS:
2

X(t) = X, +Vp,t+a, %

@opMynbl I NPOCKLUMU NEPEMENIEHUs, MPOCKIUU CKOPOCTH H
MPOEKIMH YCKOPEHUA IPU PABHOYCKOPEHHOM MPSMOJMHEHHOM




JABUKCHHUMU:

t2
sx(t)=v0X-t+aX-E,

v, (t)=v,, +a,-t,
a(t) = const,
V2x2 - le2 = 2axsx-

['paduxy 3aBUCMMOCTH OT BpEeMEHH i MNPOEKIMH YCKOPEHUS,
MPOEKUUU CKOPOCTH, MPOEKIHMH NEPEMEIICHHs, KOOPAUHATHI MpHU
PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU

1.5 |CBoboanoe nanenue. opmyiibl, OMUCHIBAIOIINE CBOOOHOE TMaJICHHE
Tela MO BEPTHKAIU (ABM)KCHUE TEJIa BHHU3 WM BBEPX OTHOCHUTEIHHO
noBepxHocTH 3emun). ['paduku 3aBUCUMOCTH OT BPEMEHH IS
NPOEKIIUA YCKOPEHUS, TMPOCKIUH CKOPOCTH W KOOPAHHATHI TPHU
cBOOOTHOM TaJICHUH Tella TI0 BEPTHUKAIH

1.6 |CkopocTh paBHOMEpPHOTO [BIDKEHUS Tela TIO0 OKPYXHOCTH.
Hanpasnenue ckopoctu.
dopmyna sl BBIYUCICHUS CKOPOCTH Yepe3 PajuyC OKPY>KHOCTH U
epuo 1 o0paIieHus:

2R
V=—-.
T
LlenTpocTpeMuTenbHOE YCKOpEHHE. Hanpasnenue
[EHTPOCTPEMUTENBHOTO yCcKOopeHusi. Dopmyna Ui BBIYUCICHUS
YCKOpEHHUSI:
8, =Y
o
dopmya, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaIlECHUS:
1
V==
T
1.7 |Macca. IlmotHocTh BemiectBa. QPopMyna JUisi  BBIYUCICHUS

IIJIOTHOCTH.:




V
1.8 |Cuna - BektopHas ¢pusznueckas BenuunHa. CiokeHue CHil
1.9 |Asnenue unepnuu. [lepsriit 3akon HeroToHa
1.10 |Bropoii 3akon HeioToHa:
F=m-a.
CoHampaBiaeHHOCTh BEKTOpa YCKOPEHHMS Tejda W BEKTOpa CHIIBI,
JNEUCTBYIOIIEH HA TEJIO
1.11 |BzaumonerictBue ten. Tperuit 3akoH HeroToHa:
Foi=-F,,
1.12 |Tpenue moOKOsI U TpEeHHE CKOIBKECHHSI. Dopmyrna Juisl BBIYUCICHUS
MOZYJISL CHJIBI TPEHUS CKOJIbKCHUS:
FTp =u-N
1.13 |Jedopmarusa Tena. Yopyrue u Heympyrue aedopmanuu. 3aKoH
ynpyroi nedopmaruu (3akoH ['yka):
F=k-Al
1.14 |BceMupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTCHUS:
m,-m
—_ 1 2
F=G —2.
Cuna TspkecTu. Y CKOpeHre CBOOOHOTO MaIeHUS.
dopmyna s BBIUMUCICHUS] CHJIBI TSKECTH BOJIM3U TMOBEPXHOCTH
3emuu:
F=mg.
JIBmxenue maHeT Bokpyr CouHia. [lepBas kocMuueckass CKOpPOCTb.
HesecomocTts u neperpysku
1.15 |HMmnynbc Tena - BEKTOpHAs Pu3nyeckasi BeIMUMHA.

—

p=mv




I/IMHYJIBC CHUCTEMBI TCII.
HM3MeHeHune HMITYJIbCA. I/IMHYJ'II)C CHIJIBI

1.16 |3akoH cCoOXpaHEHHUS UMITYJIbCa JJIs 3aMKHYTOW CUCTEMBbI TEN:
B =m,¥, + m,v, = const.
PeakTuBHOE ABMXEHHE
1.17 |Mexanunueckas padota. DopMyra aJisi BBIYUCICHHUS PAOOTHI CHUJIBI:
A = Fscosa.
Mexannueckass MOIITHOCTb:
A
N=—
t
1.18 |Kunernueckas v MOTEHIIMATIbHAS YHEPTHUS.
dopMya 715 BEIYACICHUS KHHETHYCCKOW SHEPTHH:
2
mv
Ek i
2
Teopema 0 KHHETHYECKON YHEPTHH.
dopMymna IS BBIYHMCICHUS TOTCHIMAIBLHOM DHEPTUU  Tela,
IMOIHATOrO HaJl 3eMJIEH:
E, = mgh
1.19 |MexaHndeckas SHEPTHs:
E=E«+E,.
3aKOH COXpaHEHMS MEXAaHWYECKOW sHepruu. dopMyna s 3aKOHA
COXpaHEHUSI MEXaHUYECKOM SHEPTUH B OTCYTCTBUE CUJI TPEHUS:
E = const.
[IpeBparieHre MexaHUUECKOW YHEPTUU TIPU HATUYUHW CUITBI TPCHHUS
1.20 |IIpocTeie MexaHU3MBI. "3070TOE MPABMIO" MEXaHUKH.

Prryar. MoMEHT CHJIBI;

M = FI.




YcnoBue PaBHOBECH pbIyara:

M1+M2+...:0.

[ToaBM)XHBIN 1 HETTOABHMYKHBIN OJIOKH.

—_ ATOJ'IBSH&H
KIIJI npocThIX MEXaHU3MOB, "1 = A

aTpadeHHAast

1.21

JlaBiieHHEe TBEPAOIO Tea.
®opmyJia Uil BBIYMCIEHUS JABJICHNS TBEPAOTO Tena:

JlaBnenue raza. AtmMocepHoe gaBiIeHHE.
I'mapocratnueckoe AaBIECHUE BHYTPHU KUJTKOCTH.
dopMmyina Jj1s1 BBIYUCIECHUS JaBICHUS BHYTPH JKUKOCTH:

p :pgh+ paTM

1.22

3akoH [lackans. ['mapaBandecknii mpecc

1.23

3akoH Apxumena. @opmyna sl ONPENEICHUS BBITAIKUBAIOLIEH
CHUJIBI, JEUCTBYIOIIEN Ha TEJIO, ITIOIPYKEHHOE B JKUAKOCTh UJIM Ia3:

l:Apx. = ng .

Vcnosue ninaBanus Tena. [lmaBanue CYJ0B 1 BO3AYXOILIAaBaHHC

1.24

Mexannueckue KkoneOaHus. AMIUIMTYAa, TNEpUOJ M 4YacToTa
koneOanuii. dopmyna, cBsA3bIBaOIlas  YacTOTY U [EPUOJ
1

KoJieOanuii;: V= T

1.25

MareMatuyeckui U npyKUHHbIA MaiaTHUKU. [IpeBpalienue sHepruu
MIpH K0JIeOATETHHOM JIBHKCHUH

1.26

3aryxaromue kosnebanus. BeinyxaeHHbie konebanus. Pezonanc

1.27

Mexannyeckne BOJHBIL. [IpomonbHbBIE U TIONIEpEYHbIE BOJIHBI. [[iMHa
BOJIHBI U CKOPOCTbH PACIPOCTPAHECHUS BOJIHBIL:




A=Vv-T

1.28

3Byk. ['/poMKkocTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha
rpanuiie 1ByX cpell. Hdpa3Byk U yIbTpa3ByK

1.29

[TpakTuyeckue padoThI

N3mepenue cpeaHel IJIOTHOCTH BEIECTBA; apXMMEIOBOM CHIIBI
KECTKOCTH TMPY>KUHBI; KO PUITMEHTa TPEHUSI CKOJIbXEHUSI; PadOThI
CUJIBI TPEHHUS, CWUIIBI YNPYTOCTH; CPEIAHEH CKOPOCTH JIBHXKEHUS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTH; YCKOPEHHs OpycKa MPpU ABMKCHUN
[0 HAKJIOHHOW TIJIOCKOCTH; YacTOThl M TNepuojaa KojeOaHui
MaTeMaTUYECKOr0 MasTHHUKA; YacTOThl M TMepuojia KojeOaHuii
MPY>KUHHOTO MAasiTHUKA, MOMEHTa CHJIbI, JECUCTBYIOIIETO Ha phIyar;
paboOThl CHUJIBI YIPYTOCTH TIpU TOABEME Tpy3a ¢ ITOMOIIBIO
HETOABIKHOTO 0JI0Ka; pabOThl CHUJIBI YIPYTOCTH IIPH MOJIBEME I'py3a
C MOMOIIBIO MOABMIKHOI'O OJIOKA.

UccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbeMa
MOTPYKEHHOW YacTH Tela W OT  IUIOTHOCTH  YKUJAKOCTH;
HE3aBHUCUMOCTH BBITAJKUBAIOIICH CUJIBI OT MAcChl T€Ja; CUJIbI TPEHUS
CKOJIbKEHUSI OT CHJIbl HOPMaJbHOIO JAaBJICHHS W OT poja
MOBEPXHOCTHU; CHUJIbI YIPYTOCTH, BO3HHUKAIOIICH B MPYKUHE, OT
cTereHn JedopManuu TPYXKUHBI, YCKOpeHus Opycka oOT yria
HaKJIOHA HAMpaBJISAIONICH; Mepuoja (4acToThl) KOJIeOAHUN HUTSHOTO
MasiTHUKa OT [IJIMHBI HWUTH; TMepuojia KoyjieOaHuil MpyKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U JKECTKOCTU MPY>KUHBI, UCCIEIOBAHUE
HE3aBUCUMOCTH TMEpUOJia KOJIeOaHUNH HUTSHOIO MasTHUKA OT MacChl

rpys3a.
ITpoBepka ycimoBHsl paBHOBECHSI pblyara

1.30

@u3NUECKUE SBJIEHUS B TPUPOAE: NPUMEPHl JIBUKECHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHUBOM NPHUPOJE, EUCTBUE
CUJIbI TPEHHUS B MPUPOJIE U TEXHUKE, IIPUIIMBBI U OTJIUBBI, JBUKECHUE
minaHer CoOJIHEYHOW CHCTEMBI, PEAKTUBHOE JBUKEHHUE JKHUBBIX
OpraHU3MOB, pPbIYarM B TEJE€ 4YEJIOBEKa, BIMSIHUE aTMoc(hepHOTO
JABJICHUSI HA KUBOW OpraHu3M, TUIaBaHUE PBIO, BOCIPUSTHE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSICEHUE, CENCMUYECKHE BOJIHBI, IlyHAMHU, X0

1.31

TexHuueckne yCTpPOMCTBA: CHHUAOMETP, JATYUKU  ITOJOXKECHUS,
pacCTOSIHUSI M YCKOPEHHMS, JAMHAMOMETP, MOIUIUIIHUKH, PAKETHI,




phluar, MOJBUXKHBIN M HEMOJIBHKHBIN OJIOKH, HAaKJIOHHAS TJIOCKOCTD,
IPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOUTUECS COCY/IbI, YCTPONCTBO
BOJIONIPOBO/IA, THUIPABIMYECKUN TMpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP, IXOJIOT, UCIOIb30BAHUE
yAbTpa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA

2.1 |OcHOBHbIE  TOJOXEHUS  MOJIEKYJISIPHO-KMHETHYECKON  Teopuu
CTpOCHHsI BemlecTBa. MoJenu TBEpAOro, KUIKOTO U Ta3000pa3HOTO
cocTosiHMi BemecTBa. Kpucrammmaeckue n amopdHbIe Tena

2.2 |IBmxkenue ydactull BemecTBa. CBs3b CKOPOCTH JBHUXKEHUS YaCTHI] C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 |CmaunBaHUE M KalUJUIAPHBIC SIBJICHUS

2.4 | TemnoBoe pacHIMpEHUE U CKATHE

2.5 |TemnnoBoe paBHOBECHE

2.6 |Buyrpennsis sHeprus. Pabora u Teronepegadya Kak CIOCOObI
W3MEHEHUS BHYTPCHHEH SHEPTUH

2.7 |Bunpl Teruionepenayuun: TEMIONPOBOIHOCT, KOHBEKIIHS, H3TyUEHUE

2.8 |HarpeBanme u oxmaxzaenue Ten. KomnyecTBO TEIUIOTHL Y IenbHas
TETMJI0EMKOCTb:
Q=cm(tz- ty)

2.9 |3akoH coXpaHEHUS JHEPIMH B TEIUIOBBIX TMpoIleccax. YpaBHEHHE
TEIJIOBOro OaaHca:
Qi+ Q2+..=0

2.10 |Hcnapenume u koHmeHcanusa. V3MeHeHuWe BHYTpPEHHEW SHEpPIHH B
mpoiecce UCHapeHusi W KOoHJeHcanuu. KuleHue >KHUIKOCTH.
VY nenpHas TemioTa napooOpa3oBaHMUS:
L=2

m
2.11 |BnaxHOCTh BO3OyXa




2.12

[InaBneHue u kpuctajmzauus. V3MeHeHue BHYTPEHHEW SHEpruu
IPY TJIABJICHUU W KPUCTAUIU3AUU. Y IeNIbHAs TEIJI0Ta MJIaBJICHUS:

=2
m

2.13 |BHyTpeHHsI1 D3Heprus CropaHus TOIUIMBA. YJelbHas TEIUIOTa
CrOpaHHUs TOIIUBA!
q=—

m

2.14 |llpunmunsl  pabotel  TemnoBbix ABurareneil. KIIJ TemmoBoro
JBUTATENS

2.15 |IIpaktuyeckue pabOTHI
W3mepenue yAelbHON TEIIOEMKOCTH METAIUIMYECKOIO IMIMHIPA;
KOJIMYECTBA TEIUIOTHI, TOJIyUEHHOTO BO/I0M KOMHATHOW TeMIIepaTypbl
(UKCUPOBAHHON Macchl, B KOTOPYIO ONYILEH HarpeThlii LUIMHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeTbiM LWIMHIPOM, IOCIe
OMyCKaHWsl €ro B BOAY KOMHATHOM TEeMIEPATYypbl; OTHOCUTEIbHOU
BJIQYKHOCTH BO3/yXa; YJAEIbHOM TEIUIOTHI IIABJICHUS JIbJIA.
HccnenoBanne W3MEHEHUsT TEMIEpPaTypbl BOJBI IPU  Pa3IMYHBIX
YCIIOBHSIX; SIBJICHHUS TEIJIO0OMEHa MpU CMENIMBAHUU XOJOJHON U
ropsiueil BOJbl; poliecca UCIIAPEHUs

2.16 |®usnueckue SIBICHUS B MPHUPOJE: TMOBEPXHOCTHOE HATIKECHUE U
KalWUISIpHbIE  SIBIIEHUS B MPUPOJE, KPUCTALIBI B MPHUPOJAE,
nznydyenue CojHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI;
oOpa3oBaHH€ POChI, TyMaHa, UHEs, CHETa

2.17 |TexHuueckne YCTPONCTBA: KaMMJUISIPHI, TMPUMEPHI HCIOJb30BAHUS
KPUCTAJJIOB, JKMJIKOCTHBIA TEpPMOMETp, JaTYUK TeMIepaTyphl,
TEPMOC, CHCTEMA OTOIUIEHUS JOMOB, THIPOMETPBI, MCUXPOMETP,
napoBas TypOMHa, JBUTaTeb BHYTPEHHETO CTOPaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 |Dnexrtpuzanus ten. [[Ba BUIa 31EKTPUUECKUX 3apsiioB

3.2 |B3aumopeiicTBue 3apsKeHHbIX Tedl. 3akoH Kynona




3.3

3aKoH COXpaHCHU SJIICKTPUUCCKOI'O 3apsaa

3.4

SHCKTPH‘{CCKOG I10JIC. HaHpH}KeHHOCTB QJICKTPUYCCKOTO  IIOJIA.

[IpuHIUI Cynepno3uIuy AMEKTPUUECKUX MoJjiel (Ha KaueCTBEHHOM

YpOBHE)

3.5

Hocutenn QJICKTPUYICCKUX 3apAd0B. I[ef/'ICTBI/Ie QJICKTPHUYICCKOT'O ITI0JIA

Ha JJICKTPHUYCCKUC 3apANbI. HpOBOI[HHKI/I U JU3JICKTPHUKH

3.6

ITocTOSHHBINA AIEKTPUYECKUN TOK. JIEMCTBHS JIEKTPUYECKOIO TOKA.

Cuna Toka. Hanpspkenue.

=4
t

u-A
q

3.7

DJIEKTPUYECKOE  COMPOTUBICHHUE. Y ]IENbHOE
CONIPOTHUBJICHUE:

QJICKTPHUYCCKOC

3.8

3.9

[TocnenoBarenbHOE COSAUHEHNUE MPOBOTHUKOB:

|1:|2;U:U1+U2;R:R1+R2.

HapaJ'IJ'ICJ'IBHOG COCAMHCHHNEC ITPOBOAHHUKOB PABHOT'O COIMPOTUBJICHUA:

R
U =Uy; =11+ 1y R:?l-

CMmemanHbIe COCOAMHCHUA IIPOBOAHNKOB

3.10

PaboTa 1 MOUTHOCTb JEKTPUUYECKOTO TOKA.

A=U-T-t;,P=U"1

3.11

3akoH JIxoyns-Jlenua:




Q=I°-R-t

3.12

OnbiT Opcrena. MarHuTHOE MOJI€ MPSIMOTO MPOBOJHUKA C TOKOM.
JIMHUY MarHUTHOW UHIYKIIMU

3.13

MarautHoe TI0JiE  IIOCTOSHHOIO  MAarHura. B3auMoJIencTBHUE
MOCTOSIHHBIX MAarHuTOB

3.14

JleliCTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM

3.15

Oneitel @apaned. SBneHue 3I€KTPOMArHUTHOM MHAYKIMU. [IpaBuiio
Jlenna

3.16

[IpakTuueckue paboThbI

H3mepeHune 31eKTPUIECKOT0 COMPOTHUBIICHUSI PE3UCTOPA; MOILTHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HccnenmoBanne 3aBUCUMOCTH CHJIBI  TOKAa, BO3HUKAIOIIETO B
MPOBOJHUKE (PE3UCTOPHI, JaMIIOUKa), OT HAMNPSOKCHHWS Ha KOHIIAX
IPOBOJIHUKA; 3aBUCUMOCTH COINPOTHUBIICHHUS OT JJIMHBI MPOBOJIHUKA,
TUTOLIAM €T0 MOMEPEYHOr0 CEUCHHUS U YACIBHOTO COMPOTUBIICHUS.
[IpoBepka mpaBuia IS DJIEKTPUYECKOTO HANPSHKEHUS  TpU
MOCJIEIOBATEILHOM COCIMHEHUHM TPOBOJHUKOB; MpPaBWJIA JJIS CHIIbI
ANEKTPUYECKOTO TOKA MPH MapaJJICIbHOM COCTMHCHUH TIPOBOIHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17

@u3nyecKue SBICHUS B TMPUPOJAE: DIIEKTPUUYECKHUE SIBICHUS B
atMocdepe, DJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MArHUTHOE TOJIE
3emim, npedd MOIOCOB, POJIb MArHUTHOTO MOJA JUISl JKM3HU Ha
3emiie, MOJSPHOE CUSTHUE

3.18

TexHuyeckue yCTpOMCTBA: DIIEKTPOCKOMN, aMIEPMETP, BOJBTMETP,
peocTar, CYETYUK DJIEKTPUUYECKON IHEPTUH, AJNEKTPOOCBETUTEIbHBIC
puOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUYECKUE IIPETOXPAHNUTEH, JIEKTPOMATrHUT,
ANEKTPOJBUraTENb OCTOSHHOTO TOKA, FEHEPATOP MOCTOSTHHOIO TOKA

3.19

9J’ICKTpOMaFHI/ITHBIe BoJHEL. IIIkana QJICKTPOMArHuTHBLIX BOJH

3.20

JlyueBas mozeinsb cBeta. [IpssMonrHerHOe pacpoOCTpaHEHUE CBETA

3.21

3akoH oTpaxkeHus cBera. [lnockoe 3epkaiio




3.22

HpCHOMJIeHI/IC cBeTa. 3aKOH IMPEIOMIICHHA CBETA

3.23 | Jlucnepcus cBeta

3.24 |Jlunza. Xox nyuedt B nuH3e. DOKYCHOE pPACCTOSHUE JIHH3BI.
OnTuyeckas cuja JUH3BL:

D=1/F

3.25 |I'ma3 kak onTuyeckas cucreMa. OnTudeckue mpuodops

3.26 |IIpakTrueckue pabOTHI

M3mepeHue ONTUYECKOM CHIIBI cOOMparolell JIMH3bI; (OKYCHOTO
paccTosiHusl coOuparolel JTMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB
npenMera U U300pakKeHus, KOrjaa MpeAMET PacIoiOKEeH B JBOMHOM
(doxyce), mokaszaTesst MPeJIOMIICHUS CTEKIIA.
UccnenoBanue cBoicTBa M300paKEHUS, MOJYYEHHOTO C MOMOIIBIO
coOuparomel JUH3bl; W3MEHEHUs (OKYCHOTO pPACCTOSHHS JIBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YTIJIa MIPEIOMIIEHUSI CBETOBOTO JIyya
OT yIJia MaJeHus Ha rpaHule "BO3yX - CTEKJIO"

3.27 |®usnueckue sBIeHUS B npupoje: 3atmenus Connna u JlyHsl, nBeTa
TEJ, ONTUYECKHE sBJICHUS B aTmochepe (uBer Heba, pedpakuus,
paayra, MUpax)

3.28 |TexHuueckne yCTpOWCTBA: OYKH, TEPUCKOM, (QoToammapar,
ONTUYECKUE CBETOBOJIbI

4 KBAHTOBBGIE ABJIEHUA

4.1 |PaguoaktuBHOCTH. AJjbda-, Oera-, ramma-usiydeHus. Peakiuu
anb(a- u Oera-pacnajna

4.2 |Onbitel Pesepdopna mo paccesnuto anba-dactun. [lmanerapHas
MOJIeTIb aTOMa

4.3 |CoctaB aToMHOTO sqpa. M30TOmbI

4.4  |Tlepuon moxypacrnaja aTOMHBIX siI€p

4.5 |SnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MacCOBOIO

qHuCeia




4.6 |Dusznueckue SBICHUS B MPUPOJE: €CTECTBEHHBIM pPaAMOAKTUBHBIMI
¢$oH, KOCMHYECKHE Jy4d, PaJUOAKTUBHOE H3IyUYEHHUE MPHUPOIHBIX
MUHEpAJOB, JEHCTBUE PAAUOAKTUBHBIX HW3JIYYEHUI Ha OpraHu3M
YeJloBeKa

4.7 |TexHuyeckue  yYCTpPOWCTBA:  CHEKTPOCKON,  HWHAMBUAYaJIbHBIH
J03UMETp, Kamepa BuibcoHa, saiepHast sHEpreTuka

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* [leppiikun . M., UBanoB A. .®u3uka: 7-i kiacc: 6a30Bbiil ypoBeHb. M.: AO
"UznarenscBo "[IpocBenienne
* [leprimikun A.B. ®uszuka 8 knacc. - M.: OO0 "Ipoda"

* [leppimikun A.B.,I'yrHuk E.M. ®usuka 9xmnacc. M.: OOO "Ipoda"

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
®dusuka. 7 knacc. 8 kinace. 9 kinacc. Meroanueckoe nocodue K yueoHuky A.B.
[Teppimkuna. ®I'OC

I'pomueBa Omnbra Mnsuanuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

m.edsoo0.ru
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