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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTo mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET pacmpesesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € IEIBIO OKA3aHUA METOIUYECKOM
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHUEH U  (pHu3HUECKOM
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpenogaBanus ydeOHoro mpenmera «Dusukay B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
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  TPEJCTABICHUHA O  BO3MOXHBIX  cepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 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 MPOCTEUIINX PacUYETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 yaca (3 yaca B Heelo).

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



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJaromuxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHui, MpeasaraéMbiX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJl TO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM 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 pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
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.

JBrm>kenne uactui BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)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 Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TskecTd. 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. N3mepenune 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. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapyKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (aedopmariim)
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 aBieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue 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 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst 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. YcCJOBHE IJIaBaHUs TeJ: IJIABaHUE 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  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  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 KUAKOCTH.

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

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia pPAaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaliieHre OJTHOTO BU/Ia MEXAaHWUUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM NIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

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 JIaBJICHUS 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 paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca 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 Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
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. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIOPTE.

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.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB 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 HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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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 CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
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  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
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 HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIInanbpHast SHeprus CxKaTtou npykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW 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 TPACKTOPUM JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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 B3aUMOJACHCTBUY 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 MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH 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 CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhPuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUU MPH KOJIEOATEITHbHOM JIBHIKECHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk 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.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

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

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipys3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  ToJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS 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 IIBETOB. J{ucnepcus ceeTa.

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 pacCEerBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
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. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

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.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TPEAHA3HAYEH JJI1 CUCTEMATH3alUuU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBAaHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yro oOyyaroluecs BBIIOJHAIOT 33JaHUs, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT0 NMO3HAHUMA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalollel Ccpeibl, IJIaHUPOBAHUSI TOCTYNKOB U OILICHKH HUX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O GPUZNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B pacCMaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENBCKUI HHCTPYMEHT ITIO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEAIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHUs Yy4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMAaTh W WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yibTaThl COBMECTHOM paboThl, 0000IaTh MHEHHUS] HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYIHMPOBAHHBIM YUYACTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOIUBUOYaJIbHOE, MPUHATHE PEIICHUs B TpyNIe, NPUHATHE pEIICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCII€ B XOJ BBIITOJIHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOZE CIOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHust (Aud@dy3usi, TEII0BOE ABMXKEHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHWE TeJl, MpeBpaIicHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3HUECKUX SBJICHUIA;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKH  CMBICT  HUCIOJIB3yeMBIX  BEJIMYWH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, NPU HSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0OBAHUS BBIIETSATH TPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB Tel: dbopmynHpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJIBI M TEeMIEepaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABMXKYILIErocsl Telda OT BPEMEHU JABWKEHHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh M3MEPEHUs, CJlenysl MPeajoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIICCTBA JKUIKOCTH W TBEPAOTO Tela, CHUJla TPEHUS CKOJBXKCHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHEI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETMOJBUKHBIHN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIOIb3Ysl 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 obecriedeHusi 6€30MacHOCTH Mpu o0palieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn IHTepHeT, BliageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUS O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 33JadaMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiiacce rnpeaMeTHbIe pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIICHHBIA W HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuarh ABJICHUS (TEIJIOBOE pacUIMpEHUE U CKaTue, TeIuionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs T, B3aUMOJICUCTBUE 3aPSA0B, JACUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SIBJIICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, 3JIEKTPUUYECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
TUIaBJICHUS, yJeldbHAas TeIIoTa NapooOpa3oBaHUs, yAelbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYMNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma I yJacTKa UEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XAapAKTEpa: BBISBIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3NMUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJIUTH OMbBITHI 1O HAONIOACHUIO (PUBMYECKUX SIBIICHUW WM
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHwTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXHOCTH BO3JyXa, CHJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENBHOIO M IMAPAJUIEIBHOTO  COCAUHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas TypOHMHa, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWMCTBAX (PUBMYECKHUX SIBJICHUH M HEOOXOIUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIIATb CXEMbI JJIEKTPUUECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYECKUX 3HAHWW B TIOBCETHEBHOMN
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIONIMXCS 3HAHUH H MYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHUabl,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ColepKaHWsl, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUHN (DU3UICCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHMXKEHUs, Aehopmanus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, DJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHOM CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYCCKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMITYJbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUMI OTHOCUTENbHOCTH [ anmmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
$uU3MYECKUX METOMOB, HCIONB3Ys OMHCAHWE HCCIIECIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YyYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHWs W yIiia MPEJIOMIICHHS OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHUYECKass CUJa COOMparolled JIMH3bl, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATEIbHO (HOPMYIHUPYs TOMCKOBBIN 3alpoc, HaXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy (pU3MUECKOro coAepikKaHMs, CIPABOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
MHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COAECpIKaHUS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
R https://m.edso00.ru/7f416194
N bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHUSI 2 1 o 6104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.eds00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIE COCTONHI Befmectsa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4eCcKOe IBUKEHIE 3 nbmroTexa LO

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

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [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

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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. Ilepenaya naBineHus: TBEPAbLIMU 3 bubnuorexa [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapetine KuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATvocheproe rapnerne 6 https://m.edsoo0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora u mommOCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MeXaHH3MEI > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
53 Mexanmreckas sHepris 4 1 https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeruioBble siBjieHUs
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 IJICKTPOMATHHTHAS YKL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMOSIEHETBHC TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMYECKHE KOEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [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

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTyphl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpPA U JATIHKA
Temneparypol"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBeHHOHAaYYHBIN METO
no3HaHus. Onucanue PU3NIeCcKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAJbHOCTDH MOJETA MIapHKa,
MYICHHOI'O TOPU30HTAJIbHO, TCM
OoJtbInie, 4YeM OOoJIbIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LHOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBU>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJIFOJICHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex 1y CBOWMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoreka [IOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p o = P https://m.edsoo.ru/ff0a079c
14 Pacuer myT 1 BpeMeHH OBYKEHUSI bubnnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0aed
HNuepnus. 3aKkoH HHEPIINH.
15 BSaI/II)MOﬂCﬁCTBHe TerKaK IpU4rHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS Tell
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa TejIa IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue



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

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenune Tarotenus. Cuia TSHKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [JOK
| " https://m.edsoo.ru/ff0a1778
3a7a4 o teMe "Cuia TSKeCcTH
93 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnuotexa [JOK
Du3nyecKne XapakTepUCTUKH TIAHET https://m.edsoo0.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine ci. Jiamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CIo)keHue ABYX CHJI, HAPABIEHHBIX
26 110 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOmAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAast cui'”
28 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
TpeHune B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yuenue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
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

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPHUKACAOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30 PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3aau o temam: «Bec

31 Tenay, «I'padpudaeckoe n300pakeHNe bubnnoreka [JOK
cuny, «Cunbly, «PaBHOACHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpHast pabora o Temam:
«MexaHnueckoe JBKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'paduueckoe n300pakeHue CUI,
«Cuabi»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS ra3a OT 00BEMa bubmorexa [IOK

’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPHI
Ilepemaua maBaeHUs TBEPIABIMU
35 Teﬂr;l\jlll/l, KUIKOCTIMH U Ir);lsaMI/I. bubmoreia HOK
https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAaHHOE JEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «Jlapnexue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826

38 Coo0mmarommecs: Cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Pnpagmieciuii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
KUJKOCTHBIN Hacoc
Atmocdepa 3emn. [IpuanHs
CYIIECTBOBAHMS BO3AYIIHOMN
41 }(;m 3 3 I]Z/II::II/IMOCTB bubmorexa LHOK
OPOIOTI SEMITH. 54 https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOC(hEepHOTO AaBIICHUSI. bubnuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 ! TS)HIZ BHEM bubmuorexa [JOK
FABJICHIT OT BBICO A YpoBHe https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtmocdepHoe naBieHue"
€HCTBHUE KUJIKOCTH U Ta3a Ha
47 Aetcre 8 X Telo bubnmnoreka [JOK
FOTPYIREHHOS B 1o https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIICH CHJIBI, bu6mmorexa [IOK

JIEUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE
B JKHUJIKOCTB)

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTPYKEHHOU
B )KHJIKOCTb YaCTH TEJIa»

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

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabora
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYUPOBAHHE JIOJKH U
orpeneineHue e€ rpy30nopbEMHOCTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

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

53

Mexanunueckasi pabota

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

54

MomHocTts. EquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO NpH
MoabEME TI0 JJecTHHUIE"

56

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
npoBepouHas pabora

58

PesepBHbIii ypok. Pabota ¢ Tekctamu

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

o Teme «JlaBneHue TBEPABIX TeEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HMccnenoBanue ycioBHi paBHOBECHS
pbryara

0.5

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

60

Pemenue 3a1a4 1o Teme «Y CI0OBUA
paBHOBCCI/ISI pmqara»

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

61

KoaddunmenT nonesznoro neicTBus
mexaHnusMma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemenue 3agau no reme "Pabora,
MorHocTh, KIT/"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas YHEPrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

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

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"JKCEpUMEHTAIIBHOE OIPEIEIIEHNUE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBAaHHUHM TeJla MO0 HAKIIOHHOU
IIJIOCKOCTH"

66

KoHnTtponbHas pabota 1o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHI»



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

67 PesepBHblii ypok. PaboTa ¢ TekcTtamu 1 bubnmoreka [JOK
o teme "MexaHnueckoe aOBrKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o TeMe "Pabdora. MOLIHOCTS. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OTBITHBIC 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6nmoreka [JOK
5) Kpucrannmueckue u amopdusbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTue 1 bubmoreia HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 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

https://m.edsoo.ru/ff0a6412

Ypok-konpepenmus "TIpakTudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEILIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnorel. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOTO JIJIsl HATPEBAHUSA Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnunorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAs bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnmuorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora 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

Hap006p330BaHI/I5I N KOHJACHCaI .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTENIbHOM BJIAXXHOCTU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

KII/ TermoBoro nBurarensi.
TernoBble ABUraTENN U 3a1UTa

OKpY’Karolel cpeibl

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

26

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BemecTna"

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

28

KonTponbHas pabota mo Teme
"TensoBele ABiIeHus. M3mMenenue
arperaTHbIX COCTOSIHUM BemecTna'

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

29

DnekTpusanus tei. [[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



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

B3anmoneiicTBue 3apsyKeHHBIX TEIl.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnnoreka [HOK
nojst. [IpuHImn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounuku bubmmorexa [OK
https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JlefcTBUSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
Ypok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKH"
39 DJIEKTPUYECKUI TOK B METaJIaxX, bubnuorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6mmoreka [IOK
41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5

TOKA"

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

DJEeKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

bu6mmoreka [IOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a%14
HarpsoKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUYeHus: U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopatopHnas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnengoBarenpHOE U MapaieTbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHnas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajjicJibHOM COCANHCHUUN
pe3uctopos”

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

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ffO0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpI,1 u I1:/10 }II)OCTI/I 3J1eKTpI/IquKor0 bubmorexa LOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECcKre ETU 1 MOTPeOnTeNn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBI, UX
B3aNMOJICHCTBHE
Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
35 o "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMJIM ¥ ero 3Ha4YeHHEe I )KU3HU Ha bubmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubnnorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3anumoercTBus. IlocToSHHBIH
AJIEKTPUYECKUAN TOK"
KonTponbnas pabora no teme
"DeKTpUUecKHe 3apsiibl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoAccTBUA. I10CTOSHHBIHN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IpoBepoyHas pabora

59

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepocceniickas
IpoBepoyHasi pabora

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

60

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MaruutHoe
T0JI€ KaTYIIKH C TOKOM

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

61

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yenue neicTBUSL MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHE
paboThI neKkTpoaBuraTesns”

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

63

OmnbrTel @apases. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIC sIBJIeHUS"

KouTponbnas pabora no teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
p" https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
1o teme "TerioBbie ABIeHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHrliit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHuTHeie siBJICHUS"

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'?eﬂl/lﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr

1 Mexanndeckoe JBHKEHUE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBukeHue. CpeHsst U MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bu6muoreka [IOK

okpyxHocTH. [lepuon 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

oOpamienus. JInaeiHas u yrioBast
CKOpPOCTH

10 LleHTpOoCTpEeMUTENLHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna yupyrocti. 3akon I'yka https://m.edsogglﬁancaZ
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
| https://m.edsoo.ru/ffOafb8e
TpEHHS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubmuoreka [IOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

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
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmorexa [IOK
S https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMuueckasi CKOpOCTb. bu6nmorexa LIOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpAOTO TENA C ]SSSSH/I//I;T;(;&?/I; 0afe3s
3aKPEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinbl. LlenTp TsokecTu
PaBHOBeCHE MaTepHAIBHON TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKPEIUIEHHONW OChIO BPALLICHUS.
MowmeHT cuinbl. LienTp TsokecTu
78 Pemenne 3agau o teme "MoMeHT bubnunorexa LIOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
29 o TeMe "MexaHn4uecKoe IBHKEHHE. bubmorexa LIOK
Bsanoseiicraie Te" https://m.edsoo0.ru/ff0b0408
KonTponbnas pabora no teme
30 "MexaHNYeCcKOe IBUKEHUE. bubnnorexa [IOK
Bsanvoneiicraie Ten" https://m.edsoo.ru/ff0b06ec
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuorexa [JOK



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

COXPaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMe "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [IOK
34 Mexannueckas paboTa 1 MOITHOCTh https://m.edsoo.ru/Ffob0a84
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBHKEHUH TeJa 10
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubmmnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



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

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuo/a KojiebaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

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

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTopHas pabora «OnpeneneHue
9acTOTHI U TIEpUOIa KojeOaHui
MPYKUHHOTO MasiTHUKA

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHnui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE U
TIOIIEPEYHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOILHOM paboTe

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

1o TeMe "3aKOHbI COXpaHEHUS.
MexaHndeckue KOJIe0aHus U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabora no teme

55 "3aKkoHbI COXpaHeHUs. MeXaHn4ecKue
KoJieOaHUs U BOJTHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenonanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas MPHUPOJia CBETA.
61 CxopocTtb cBeta. BonHoBbIe cBOCTBa brbmmorexa LIOK
P ' https://m.edso00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpocTpaHEHUE CBETa. 3aTMEHUs bubmmorexa [JOK
pactpocIp ' https://m.edso0.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
63 Pemenwie 3a1a4 Ha IpUMEHEHHE bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa)KCHHsI CBETa
64 [Ipenomnenue cBera. 3aK0H bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
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

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JTy4a OT yIJia aJCHUS Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPCHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nmorexa LIOK
69 [TocTpoenne n300pakeHMiA B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM 1
5 . " https://m.edso0.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3BI
7 Ypok-koHpepenus "OnTudeckue bubnuotexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubmmoreka [JOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenne 6em0ro cBeTa B CIIEKT. B OK
NOJIMOTEeKA
74 Omneitel HetoTona. Croxxenue 1

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

CBETa

JlaGopaTopHas padota "OMBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

bu6nmoreka [IOK

75 e eame
BOCHPIITHIO TIBETA HIPSAMETOB TpH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bubTpor"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHSI,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanve u MOrIoneHue cBera
79 aromMoM. KBaHTbl. JInuHeiuateie bubmorexa LOK
' ’ https://m.edsoo.ru/ff0c144c
CHIEKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa LTOK
A A https://m.edsoo0.ru/ff0c1672
Crtpoenue atomHOrO0 siipa. HykimonHas bubnmnoreka [JOK
82
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3otomsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE MTpeBpaLIeHUS " https://m.edsoo.ru/ff0clb4a
85 [Tepwon moypacmanga
86 Ypok-koudepennus "PagnoakTuBHbIC bubnmoreka [JOK

M3JIYYCHHS B IPUPOJIE, METUIIHHE,

https://m.edsoo.ru/ff0c2126
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TexXHuke"

87

S nepHble peakuuu. 3aKOHBI
COXpaHEHHs 3apsI0BOT0 U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBI3U aTOMHBIX siziep. CBs3b
MAacChl U YJHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agad no teme "AnepHeie
peakuu"

90

Peaknuu cunTe3a M neneHus saep.
Wcrounuku sHepruu ConHua u 3BE311

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

91

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIC
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBnic sBncHu"

94

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

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

95

[ToBTOpenue, o600menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "TemnoBsie nmpouecch”

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



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci”
[ToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpenue, o6o0IEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa OK
" PATOPHbIC P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmiorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 bubnmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaI:/H/I 10 TEME 'L'HCBCTOBBIC 1 bubnmorexa HOK
| https://m.edsoo0.ru/ff0c3044
SIBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHToBasg u 1
sanepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB W Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIATH

CYyILECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUECKUX SIBICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel M (U3UUECKHE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU MPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, UX
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHM  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBaA TCI, q)HSH‘{CCKI/Ie SABJICHHUA W IIPOLIECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3alluCblBaTb €r0 MaTcMaTU4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IPUYUHHO-CICACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne W3 | — 2 JIOTMYecCKHWX IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOHCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemarh pacyéTHble 3a71a4ud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHMsS 3aJa4yd 3alUChIBATh KPAaTKOE YCIIOBHE, IOACTABIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTh
CIPaBOYHBIC JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bu3NYeCKUX METOAOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasivyarb M
MHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJAaTh BBIBOABI I1O €TI0 pC3yJIbTaTaM

1.9

MPOBOAMTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYeCKUX ~ CBOWCTB  Tel:  (opmMylnupoBaTh  MHpOBEpsiEeMbIC
NPENIoNIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TIPSIMBIE M3MEPEHHUSI C HCIIOJIB30BAHUEM AHAJOTOBBIX MU
U(POBBIX MPHUOOPOB, 3aMKCHIBATH NOKAa3aHHUS HPUOOPOB C yYETOM

3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (U3UYECKOi
BEJIMYUHBl OT JPYroM C UCIOJB30BAHUEM IPSAMBIX H3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOIO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS MPEITI0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, 1€TaTh BBIBOBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA q)mnqecxux BCJIIMYHUH, CJICOYs
HpeHHO)KeHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHA H3MepeHHfI CO6I/IpaTB
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0C30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUMBI  JEHCTBHS NPHOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaTh IPUHLHIBI JIEUCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

OPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(POPMALMIO O TMpUMepax)
MPaKTUYECKOTO UCTOIb30BaHUsS (PM3NICCKUX 3HAHUI B TTOBCEAHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0OPOBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILIECTBIISATh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUNH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBISETCS NPOTUBOPEYMBOM WIIN

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBIIIOJIHEHUH YUeOHBIX 3a/laHuN
HAy4YHOIIOMYJIAPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COJICpKaHMUs,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu HHTepHeT, BIaJIeTh
npruéMaMy KOHCIICKTHPOBAHMSI TEKCTa, TpeoOpa3zoBaHus HH(DOpMALIUN

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

C0371aBaTh COOCTBEHHBIE KPaTKHWE MUCbMEHHBIC U YCTHBIE COOOIICHUS
Ha ocHOBe 2 — 3 HCTOYHHUKOB uHPoOpMaruu (PU3NIECKOTO
COJIEpXaHus, B TOM YHCJIE MyOJIMYHO JeNaTh KpaTKUE COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEOBAHUMA, MPU STOM
rpPaMOTHO UCHOJb30BaTh HW3YUEHHBIN MOHATUHHBIA ammapar Kypca

(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

1.19

IIPpU BBIITOJITHECHUU y‘Ie6HLIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciaTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMUA 3aJladyaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL  TI'PYIIBI, BBICTPpAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HCIIOJB30BaTh MMOHATHA

1.2

pa3jinydaTtb SBJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKO€ SAIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (DU3MYECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PU3NUECKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBAa Tel U (PU3HUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQMKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpHU30BaATb CBOMCTBaA TCII, q)HSH‘{eCKI/Ie ABJICHHA W IIPOLECCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alucCblBaTb €ro Mar€éMaTHu4CCKOC

BBIPAKECHHE

1.6

O00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 |
— 2 JOTMYEeCKHMX IIAaroB ¢ MOMOIIBK 1 — 2 M3y4EeHHBIX CBOMCTBA

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3YsS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABISITh HEJOCTATOK
JAHHBIX I pelIeHHs] 3a7adud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEoOXOoauMBIC JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEIMYMHBI C WM3BECTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINTHL IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAaHNA, BBIACIATD
MMPOBEPACMOC TMPCANOJIOXKCHUC, OLCHUBATH IMPABUIIBHOCTH MOPAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
($U3MYECKUX ~ CBOWCTB  Tel:  (opmMymupoBaTh  MIpOBEpsieMbIS

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT'O




000pyI0BaHUs, ONUCHIBATH X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/IaHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OIHOW  (PU3MUYECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJE TaOIUIl U TrpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICOAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cielys. IpPEeNIOKEHHOW MHCTPYKLMH, W BBIYMCIATH 3HA4YCHUE

BCJIMYNHBbI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tmpu pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKkTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIeqoBaTelIbHBIM H MNnapaiC]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHS

9JICMCHTOB JJICKTPUYCCKUX Lemnemn

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO COJEP>KAHMSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPHU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth MHTepHeTr; BnageTtp npuEMaMu
KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU

3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIC MMCHhMEHHBIC M KPATKHE YCTHBIC COOOIICHHUS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HCCIICOBATEIbCKOM  JCATEIBHOCTH, MPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KIIACC

IPYU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJCAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  TOTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XaApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/ILICCKOG SIBJICHUC

13

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJIECHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3MYECKHE SIBJICHUS,
UCIONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHHs U eUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (POPMYJIbL,

CBS3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




BEIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA M ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChlBaThb €0 MaTreéMaTU4YC€CKOC

BBIpaXXECHHE

1.6

OO0BSCHATH (PU3HYECKHE MTPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 U3YyYEHHBIX CBOMCTBA

(1)I/I3I/I‘ICCKI/IX XBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHele 3afa4yd (ONMUparoIiuecs Ha CHCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allAChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAOIIUE WU
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOMMEBIE
JUIsL PELEHUus, MPOBOAUTH DPACUETHI M OLICHUBATH PEATUCTHUYHOCTD

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh IpPU TTOMOIIN
(bu3MYEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIEAO0BaHUS, BBIACIATh
MIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTH MPU HEOOXOIUMOCTH CEPHUI0 MPSAMBIX H3MEpPEHHIl,
ompefieNsis CcpelHee 3HaueHHue Hu3MepsieMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP cCIOcoOa

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MIPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTATHI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6JII/II_[I/I




rpaduKoB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM UCCIIEOBAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenysl IpPeIIOKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IIOJyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

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

1a00paTOPHBIM 000PYIOBaHUEM

1.14

pasinyaTh OCHOBHbBIE IMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelnei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PHUCYHKM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPU PEUIEHUH Y4eOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS HU300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU g oOecriedeHus: 0e30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3[IOPOBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY-KaIoIlel cpene

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COAECPKAHUS B CETU
NHTepHer, caMOCTOATENbHO (QOpMYIHUpYs TOMCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE WMEIOIIMXCS 3HAHWM M JOTIOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BiameTh IpuéMaMu

KOHCIICKTUPOBAHHA TCKCTA, HpCO6pa3OBaHI/I$I I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

CO31aBaThb CO6CTB€HHH€ IMUCBbMCHHBIC W YCTHBIC C006H_[eHI/I$I Ha
OocHOBe HWHGOpMAllMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3MUECKOro
coJlep)KaHusl, IMyOJIMYHO HPEICTaBISTh PE3YJbTaThl MPOEKTHOM WM
HCCIEN0BATENbCKOM  AESATENbHOCTH, NpPU  3TOM  TPaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN OHATUMHBIN anmnapaTr u3y4aeMoro pasjesa
GbU3MKM U COMPOBOXKIATh BBICTYIUICHHE IpE3eHTaluel ¢ Yy4éTom

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3NUECKUX
IPOIIECCOB paclpeneniaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIAQJ B JCATENbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEIO MHUPA

1.1

®u3uka — Hayka O Mpupoae. SBICHHUS HPUPOJBL.
®usznueckue  SBJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BennunH.  Pusnueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoHas CUCTEMA €IMHHUI]

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHMIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JIIOIaEMOTO SBJICHUS

1.4

Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

1.5

[IpakTuyeckue paboTHI:

#H##Par###13mMepeHne pacCTOSHUM.
#H#HPar##l13mMepenne o0bEMa KUJIKOCTH M TBEPIOTO
Telna.

#H##Par###0Onpenenenre pa3MepoB MaJbIX TeJl.
##HtPar#H#H#l3mMepenue  TeMmreparypsl NpU  TIOMOILU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHU1 O CTPOEHNU BELLIECTBA

2.1

H##HPar#H##CTpoeHne BeliecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepbl.  OmbBITHL,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#HPart#HH ]| pmokeane  yactuil  BemiecTBa.  CBS3b
CKOPOCTH  JIBIDKGHHS 4YacTHII C  TEMIIepaTypou.

BpoynoBckoe nBmxenue, muddy3us

2.3

BzauMogeiicTBHe yacTHIl BEIIECTBA: MPUTSKCHUC U




OTTAaJIKUBAaHHUC

HiHParfH## ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3anmocCBs3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI
[IpakTuueckue padbOTHI:
###Par###O1enka quaMeTpa aToMa METOJOM PsJIoB (C
HCIoJIb30BaHueM ¢Gotorpaduii).

2.6 #HHHPar###ONBITEL IO HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpeHHs Ta30B.
HHPar#H##0OnbITl 10 OOHApYXEHUIO JEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

. Mexanuueckoe JBUKCHHE. PaBHoMepHOE u
. HEpPaBHOMEPHOE JIBM)KEHUE
H#H#HPar###CKopocCTb. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér mytu u BpeMeHu
JIBUKECHUSI
SIBnenne uHepuuu. 3akoH MHEpuMH. B3aumonencrtsue
3.3 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Teja
3.4 ###Par##t# ImorHocTts BemmecTBa. CBsA3b INUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuila Kak XapakTepHUCTHKA B3aMMOJICHCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. V3mepenue cuibl C
. MIOMOLIBIO JUHAMOMETPA
37 H#HtPar#HH#SIBnenue TaroteHus u cuna Tsokectu. Cunta
' TSDKECTH Ha ApYyrux maHerax. Bec tena. Heecomocth
35 Cuna tpenusa. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
39 #HH##Par###Crnoxenne CuJl, HaMpaBJICHHBIX IO OJHOU

npsiMoM. PaBHOENCTBYIOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(wapuka B JKUAKOCTH, MOJEIU  3JIEKTPHUYECKOIO
aBToMoOmWIA u Tak pganee). OmpeneneHue cpenHen
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka 110
HaKJIOHHOM  IuIOocKOCTH.  OmpeneneHue  IJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILIHNE
3aBUCHUMOCTh pacTsbKeHus (aegopmaiiui) MpyKUHbBI OT
NPWIOKEHHON  cuibl.  ONbITEI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONMPHKACAIOLINXCS TOBEPXHOCTEH

3.11

du3ndecKkue SBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
Pa3 IMYHbIMHU CKOPOCTSMHU B JKMBOH M HEKHBOU npupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI JUHAMOMETP, MIOAIIHUITHUKA

JABJIEHUE T

BEP/IBIX TEJL, YXKUJKOCTEN 1 TA30B

4.1

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

YBCIMYCHUS NABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS raza oT o0béMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBép)IbIMI/I TCJIaMH, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

4.4

3aBUCHUMOCTh  JaBJICHUS IKUAKOCTA OT TIYOHHBI.
IMaapocraTuyeckuit mapagokce. CooOmaronmecs Cocybl.

FI/I,Z[paBHI/IquKI/IC MCXaHU3MBbI

4.5

Atmocdepa 3emnu u armocheproe gaBiaeHue. [IpuauHb
CYIIECTBOBaHMS BO3AYIIHOM 000104k 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT

BBICOTBI HaJl YPOBHEM MOPS

4.6

N3mepenue armocdepnoro pasnenus. llpuGopsr s

M3MEPEHUS aTMOC(PEPHOTO JTaBJICHUS

4.7

JlelictBue XUAKOCTHM MU Ta3a Ha NOTPYXKEHHOE B HHUX

Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBHCUMOCTH Beca Tella B BOJE OT
00béMa TMOTrpyXKEHHOM B JKUIKOCTH YACTH TeJja.
OnpeneneHre BHITAIKUBAIOIIEH CUJIbI, JEHCTBYIOLICH Ha
TeIo,  MorpyxEéHHoe B xKuakocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JECUCTBYIOLIECH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OImbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B >KUIKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Kounctpynpoanue apeoMeTrpa 1R 0%
KOHCTPYMpPOBAaHHME  JIOJAKM M  OIpeneneHue  eé

Irpy30I104bEMHOCTH

4.10

@dusnyeckue - ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EepHOTo IaBJICHHS Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO

411

TexHuueckue yCTpoMHCTBa: COOOLIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, SHEPI'UA

5.1 Mexanunueckas pabota

5.2 MexaHudeckast MOIIHOCTD

53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAA

' IJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddunment

55 IIOJIE3HOI'O IEWCTBUS MEXaHU3MOB. [IpocTteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHmanpHast SHEPTUM TeJA, MOJIHITOTO HAJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 [TonHass mexaHwdeckas dHEprusi. 3aKOH W3MEHEHUs U

COXpPaHCHUMA MEXaHUYIECKOM OHEPIrun




5.9

[IpakTuyeckue pabOTHI:

###Par###Onpeneneare pabOTHl CHJIBI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHMM TeJla [0 TOPU30HTAJIbHOMN
nosepxHocTu. MccnenoBanue ycioBHML  paBHOBECHS
ppruara. HM3mepenne KIIJI HakIOHHOM IIIOCKOCTH.

HSy‘ICHI/IC 3aKOHa COXpaHCHUMA MEXaHUYeCKOM OHEPIrun

5.10

dusndyeckue SBJICHUS B Inpupoge: pblHaru B TEIIC

YCJIO0BCKa

5.11

TexHuueckue yCTpOMCTBA: pbluar, MOJABWKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAsI TUIOCKOCTh, MPOCTHIC

MCEXaHHU3MBbI B 6HTy

8 KVIACC

Kox
pasaena

Kox
3JIeMEeHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOoeHUs Bemectsa. Macca U pasMepsl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, JKUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucramnumueckue u amopdHbie

TCIIa

6.3

OOBbsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYJSIPHOKMHETUYECKOU

TEeopuun

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe pacmMpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMmMmeparypbl €O CKOpPOCTHIO

TCIIJIOBOI'O ABMXKCHUSA YaCTHUIL

6.7

Buytpennss sueprust. Cnioco0bl U3BMEHEHHs BHYTpEHHEH

OHEPIUM: TCIUIONCPpEaadYa U COBCPUICHUEC pa60TI>I




Buapl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemioTel.  YaenpHas — TEIJIOEMKOCTh
6.9
BELIECTBA
TemiooOMeH U TEMIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [1naBneHue U OTBepEBaHNE KPUCTALTMYECKUX BEILECTB.
' VY aenbHas TEIOTA MJIABICHUS
[TapooOpa3zoBanue u  koHaeHcauus. VcnapeHue.
612 Kunenne. VYnenpHas  Temiota mapooOpa3oBaHUSs.
' 3aBHCHMOCTh TEMIEPATYphl KHUIIEHUSI OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Ipunnuner  paGoTel  TemaoBeIX — aBuratenei  KIT
6.15 TEIUIOBOTO JABHUrarens. TerioBble JBUraTelId U 3allluTa
OKpY>KaroIlen cpeibl
3aKOH COXpaHEHUS U MPEBPAILEHUS YHEPIUU B TEIIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
HH#HPar###0OnpITEl 1O OOHApY)KEHUIO JCUCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#HParfH##0NbITBl  TIO0  BBIPAIIMBAaHUIO  KPHUCTAJIIOB
MOBapEHHOM COMM WM caxapa.
#H#HHPartH##0npITBl 10  HAONIOJIEHUIO  TEIUIOBOTO
6.17 pacUIMpPEHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEI.

##H#Par###Onpenenenre naBleHUs BO3yXa B OaJsTIoOHE
HITpHIIA.

HH#H#ParfH##ONBITHI, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTh
JaBIICHUSI BO3JyXa OT ero o0bEMa M HarpeBaHHs WA
OXJIaXICHUSI.

H#H##Par###] [poBepka runores3bl JIMHEHHOW 3aBUCUMOCTH




JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIIepaTyphl.

#iH#ParfH#Habmonenne WU3MEHEHUs BHYTpPEHHEN
SHEPTUU TeJNa B pe3ylbTaTe TEIuIonepeaadyd u padoTh
BHEILIHHUX CHIJL.

###Par###lIccnenopanue sIBJICHUS TEIUIOOOMEHa TIpH
CMEILIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
#HH##Par###Onpenenenue KOJIMYeCTBa TEIIOTHI,
MOJTY4YEHHOTO BOJOW IMPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.

#H##Par###Onpenenenne  yneabHOM — TEMJIOEMKOCTH
BCIIECTBA.

#H##Par###ccrnienoBanue npoiecca ucnapeHus.
#H#PartH##OnpenencHue OTHOCUTEIIBHOW — BIQKHOCTH
BO3/IyXa.

#H##Par###Onpenenenne ynenbHON TEIUIOTHI TUIABJICHUS

JIBJA.

6.18

dusnueckue SBICHHWS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHUE M KalmWUIIPHBIC SIBICHUS B TPUPOJE,
KpUCTaJUTBI B TIpupoze, u3nydenne CoHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, NPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanys Tel. J[Ba poaa 3IeKTpUYECKUX 3apsioB
B3aumopeiictBue 3apsbkeHHbIX Ten.  3akoH  Kyrnona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXTY T€JIaMHU)

7.3 OnexTpuueckoe noje. Hanpsyxk€HHOCTh 371€KTpUYECKOTro




nojs. [IpuHIUI Cynmeprno3uiuu 3JIEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBogHuky u

JUDJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

3IEKTPUUYECKOTO TOKA. FICTOUHUKYM IOCTOSHHOIO TOKA

JenicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HaIpsKEHUe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 1t ygacTKa Lenu

[locnenoBarenbHOe UM MapajIeIbHOE  COEIMHEHUE
7.11

MIPOBOIHUKOB

PaGorta u MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKTpuuecKue Ienu U TOTPEOUTENTH SICKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTKkoe 3aMbIkanme

[TocrosHHble MarHuThl. B3anMoaencTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe mone 3eMJM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

JlelicTBUE MarHUTHOTO TOJISI HAa TPOBOAHUK C TOKOM.

DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmomb3oBaHue
7.17

BHCKTPOHBHFaTCHCﬁ B TCXHHUYCCKUX YCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuno Jlenma
DIIEKTPOTreHEePaTop. Crioco0kb1 MOJTy4YECHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTAHITII Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnbITHI 110 HAOJIOJACHHUIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONPUKOCHOBECHHH.
HccrnenoBanue nAE€MCTBUS DIEKTPUYECKOrO OIS  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
PE3HUCTOpP, OT CONPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS
Ha pPEe3UCTOpe.
OMBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCThH
290 AJEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro

JUIMHBI, IIJIOIAN MTONIEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM ~ COCIUHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia Uil CHIIBI TOKA P NapajlIeIbBHOM
coelMHEHUN  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO TOKA, UAYILEro 4epe3 Ppe3UucTop.
OmnpeneneHue  MOIIHOCTH — 3JIEKTPUUYECKOTO  TOKA,
BBIIEIIIEMON Ha pe3ucTtope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JaMIIOUYKy, OT HalpsSKEHUS
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarsuTHOI'O BSaHMO)IefICTBHSI IIOCTOSIHHBIX MArHHTOB.
W3y4yeHre MarHuTHOTO MOJI OCTOSIHHBIX MAarHUTOB IPU
ux oObeauHeHMM M pazgeneHud. HccienoBanue

JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.




OneITel,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHUs ToKa B Karymke. l3ydeHnue

I[efICTBPISI MAarivMTHOIrO I0Ji1 Ha IMPOBOJHUK C TOKOM.

KouncrpymnpoBanue u W3y4eHue paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO SABJICHUA I-)JIGKTpOMaFHI/ITHOﬁ HWHAYKIHH:
ucciacag0oBaHUue W3MCHEHMH 3HAYeHHUS U HaIlpaBJICHUIA

HMHAYKOUMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBJICHUS B  arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei MOIFOCOB,
POJIb MAarHUTHOTO TOJIS JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

1.22

TexHUUeCKHe YCTPOKMCTBA: 3JIEKTPOCKOI, aMIIEPMETD,
BOJIBTMETp, PEOCTAT, CUETUHUK DICKTPHUECKON SHEPTHUH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTeIIbHBIC
ANEKTPONPUOOPHI (mpumepst), ANEKTPUUECKHUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJIBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kopn anemenra [TpoBepsieMbIe 3JIEMEHTBI COIEPIKAHHMSI
paszziena
MEXAHWYECKUE ABJIEHW A
MexaHnuueckoe JBIWKEHHE. MarepuaibHas TOYKa.
5.1 Cucrema otcuéra
8 8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O ABIKEHUS
8.3 PaBHOMEpHOE NMPSIMOIMHEHHOE IBUKCHHE
8.4 ##Par###tHepaBHOMEpHOE MPAMOJIUHEHHOE JTBIKCHHE.

Cpe)lH}I}I )41 MI'HOBCHHas CKOPOCTH TCIa npu




HCPaBHOMCPHOM ABUXXCHUUN

Yckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
55 JIBUOKEHUE
8.6 #H#HPar#t#CBobogHoe manenne. OnbIThl [anunes
HH##Par##HPaBHOMEepHOE JBH)KEHUE II0 OKPY>KHOCTH.
8.7 [Tepuon m yacrora oOpameHus. JluHeiiHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHUE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HproToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HHHPar###] [pyuHIMI CyeprO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H#HHPar###Cuna TpeHMs: Cujla TPEHUS CKOJIbXEHHUS,
813 CHJIa TPEHHUSI TTOKOS, IPYTHe BUIBI TPEHHS
#H#HPar###Cuna  TSDKECTH W 3aKOH  BCEMHPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOIHOIO MaCHUS
8.1 Hewxenue  tmaner  Bokpyr  Comnma.  Ilepsas
1 KOCMMYECKasi CKopocTb. HeBecoMoCTh U neperpysku
8.16 PaBHOBecue MaTepraibHON TOYKU. AOCOIIOTHO TBEPOE
' TeIno
#i#HPar###PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHON
847 OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTr
8.18 Nmnynec Tena. 3menenue ummynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 H#iHPar###PeakTHBHOE IBIKEHHIE
8.21 MexaHunueckas paboTa U MOIIHOCTb
PaGota cun TsOKeCcTH, yHNpyroctw, TpeHus. CBs3b
8.22 SHEPruu U paboTh
) [TorennuanbHass dHEpPrus Teda, MOAHATOTO  Hal
8.23 MTOBEPXHOCTHIO 3eMJIN
8.24 IToreHnManbpHas SHEPTUA CXKATON MPY>KUHBI
8.95 #iHParf##Kunernueckas  sHeprus.  Teopema o

KMHETUYECKOW SHEPIUU




8.26

HHHParfi##3aKkoH COXpaHEHHSI MEXaHUYECKON PHEPTUU

8.27

[TpakTuyeckue paboOTHI:

Omnpenenenne cpegHed CKOPOCTH CKOJIbXKEHHs Opycka
WIA JBIDKEHHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Teja NpU PaBHOYCKOPECHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
ITpoBepka rHIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JIBIDKEHUU 0€3 HayaIbHOW CKOPOCTH NYTH OTHOCSTCS
KaKk psAJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT CWiIbl HOpMaIbHOro JaBieHus. OmnpeneneHue
kodpduurenTa TpeHus ckKoibxkeHud. OnpezneneHue
KECTKOCTH MpykuHbl. OmnpeneneHue padOThl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIDKEHMM Tela IO
TOPU30HTAJIBLHOW MOBEepXHOCTU. OrpeneneHue padoThl
CWJIBl  YOpPYrocTW  Mmpu  HoabéMe  rpy3a ¢
UCTIOJIb30BAHUEM  HETIOJABIKHOTO W TOABHYKHOTO

0JIOKOB

8.28

du3nueckue SBJICHUS B npupoac: MpuiIrBbl U OTJIIMBBEI,
JABMKCHUC IIJIAHCT ConaeyHou CHUCTCMBI, PCAKTHBHOC

JABVIKCHUC )KMBbBIX OPTraHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKH

MMOJIOKCHHS, PACCTOAHHUA U YCKOPCHU A, PAKCTHI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

> KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMIUTUTY/Ia

9.9 MareMarnyeckuit u NPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUU NpU KOJIeOATEIEHOM JABMKEHUH

03 3aryxaomue kojeOaHus. BbuiHyXIeHHbIE KoeOaHus.
' Pe3onanc

9.4 Mexanndecknue BoiaHBI. CBONCTBa MEXaHWYECKHUX BOJIH.

HpO,[[OHBHLIC U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpPOCTh €€ pacnpocTpaHeHuss. MeXaHU4YEeCKUE BOJIHBI

B TBEPJIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuueckue paboOThI:
Onpenenenue 4acToThl W INepuojpa  KoseOaHui
MaTEeMaTHYECKOTO MasiTHHUKA.
Onpenenenne 4YacTOThl W Nepuoja  KojeOaHui
MPYXKUHHOTO MasiTHUKA
0.7 HccnenoBanue 3aBUCUMOCTH  Iepuojaa  KoseOaHUi
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTM Iepuojaa  KoseOaHUil
NPYKUHHOTO MasTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXuHsl. M3mepenne yckopeHus CBOOOTHOTO MaieHUs
dusnueckue SBICHUS B MPUPOJAE: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMHUYECKHE BOJHBI,
IyHAMH, 9XO
9.9 TexHuueckne yCTpOMCTBA: HXOJIOT, MCIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHOG I1oJIC. 9HCKTp0MaFHI/ITHHe BOJIHBI.

10 CBoiicTBa 2NIEKTPOMArHUTHBIX BOJTH

10.2 [Ixana 371eKTPOMAarHUTHBIX BOJIH

102 OnexkTpoMarHutHas npupoga csera. CKOpPOCTh CBeTa.

' BonHoBEBIE cBOMICTBA CBETa

[TpakTyeckue paboOTHI:

104 N3yuenne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIJIBHOTO TeNle(oHa
@dusnueckue SBICHUS B TPUPOJAE: OHOIOTHYECKOE

10.5 JeficTBHE BUJUMOTO, yAbTPaprOIETOBOIO "
PEHTI€HOBCKOTO U3JIY4eHU I

10.6 Texauveckue YCTpOMCTBA: HCITOJI30BaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHU A
11.1 JlyueBast monens cBera. MIcTOUHMKH cBETa
11.2 IIpssMonMHENHOE pacIIPpOCTPAHEHUE CBETA
Otpaxenue cera. [lnockoe 3epkano. 3aK0H OTpaKEHHUs
11.3
CBeTa
114 [Ipenomnenue cBera. 3aKkOH MPEJIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETa
115 JInnza. Xop srydeit B JIMH3E
116 OnTrueckas cucrema ¢oroanmnapara, MHKPOCKONA U
' TEJIECKOIa
117 I'ma3 kak onrudeckas cucrema. biau3opykocTs H
' JTAJIbHO30PKOCTh
118 Paznoxenne Genoro ceera B criektp. OnbiTel HeloTOHA.
' CrnoxeHue criekTpalbHbIX LBETOB. Jlucnepcus ceera
[TpakTryeckue paboTHI:
#HiHHPar###lccnenoBanue 3aBUCHUMOCTH yria
OTpa’kKe€HHs CBETOBOI'O JIyya OT yIJjla MajeHusl.
Hi#Par#t#l3ydenne  XapakTepUCTUK — M300paKeHUs
npeaMeTa B INIOCKOM 3epKaje.
#H#Par###Accnenosanue 3aBUCUMOCTH yria
IPEJIOMIIEHUSI CBETOBOIO Jyda OT YIjla NaJeHus Ha
119 TPaHMIIEe «BO3YX — CTEKIION.
' #i#Par#Ht# lonyuenne u300pakeHHMH € TOMOIIBIO
coOMparoIIel TUH3HI.
##Par#Ht#Onpenenene (QOKyCHOro paccTOSIHUS U
ONTUYECKOH CHJIBI COOMPAFOIIEH JTMH3BI.
#HHPar###ONBITEL IO Pa3lIOKEHHUIO Oeloro cmBeTa B
CHEKTp.
HH#HParf##ONBITBl 10 BOCIPHUATHIO LIBETA IIPEIMETOB
IpU UX HAOIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnueckue sABICHUS B npupoje: 3arMeHus CoyHna u
11.10 JlyHbI, 1IBE€TA TEJN, ONTHUYECKUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)




TexHuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,

i ¢doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHU A
12.1 OmnbiTel Pesepdopna u mutanerapHas MoOJAEIb aToMa.
' Moaens aroma bopa
192 Hcnyckanne u moryiomieHue cBera aromMom. KBaHTHI
' JIuneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
194 Crpoenue aromHoro sapa. HyknonHas wmognens
' aTOMHOTO sijipa. M3oTomnsl
125 PanuoaktuBHbie mpeBpamenus. [lepuon mosypacmana
' aTOMHBIX s7IEP
198 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U YHEPTUU
128 Peaknuu cunrtesa u aenenus siaep. Mictounuku sHepruu
12 ' ComHIa 1 3BE3]1
199 Snepnas oHeprertuka. [JleiicTBUe paJMOaKTUBHBIX
' W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTudeckue pabOTHI:
Halnronenue CIUIOMIHBIX W JIMHEWYATBIX CIIEKTPOB
1910 U3IIy4EHHUS.
UccnenoBanue TpPEeKOB: M3MEPEHUE SHEPTHUM YACTHIIBI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).
N3mepenne pagnoakTuBHOTO oHA
@usznueckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3JIYYEHHUE NPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJUOAKTUBHBIX M3JIyYE€HUU HaA OpPraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYyAJIbHBIN JO3UMETp, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue poau  (QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasyoomeil poru GU3MKA B Pa3sBUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMK M UX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJIE), O JBMKEHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTPOCHHUSI BeUIeCTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UYECKOe
SBJICHUE; YMEHHE PacllO3HABaTh MPOSIBIIEHNE U3YUYEHHBIX (DPU3HUECKUX
ABJICHUH B OKPYXAIOLIEM MHUPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(mpu3HaKM)

Brnanenne ocHOBaMM MOHSATUHHOIO ammapara W CHUMBOJIMYECKOIO
s3bIKa (PM3UKU W WCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHUE XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHI[&MCHT&JIBHBIG U OMIIMPHUYCCKUC 3aKOHBI

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

SABJICHUS, UCIIOJIb3Y5 (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
cOOJIOIEHHsT TPaBIII O€30TMAaCHOTO TpyJa: HaOMoAeHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH X0
OMBITA U 3aIMCHIBAT €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKUX BEITUYMH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMM, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYCHHbIE PE3yJIbTATHI C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIA;
CaMOCTOSITENIBHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOJIUTh  UCCIEAOBAaHUE [0  MHCTPYKLUHM,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh MOTPELIHOCTH, JAeIaTh BHIBOJbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MoOemei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToMa,
HYKJIOHHAasi MOJIelb aTOMHOIO s/ipa) U yMEHHE NPUMEHSTh UX JUIs

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMmeHue oOBACHATH (pU3MUEcKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOIl Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMmeHue pemarb pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIONB3Yysl 3aKOHBI W (GOpPMYJBI, CBs3bIBaONINEe  (PU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBHE 3ajauH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HEo0XoauMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJIUTHh PACYETHI M OICHWBATh PEATUCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHHe XapakTepu3OoBaTh IIPUHLHUIBL  JCUCTBUSA TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXoaumble (U3UIECKUE




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MYECKUX  SABICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust 0O€30MacHOCTH  IpHU
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMHM M TEXHHYECKUMH
YCTPOWCTBAMH, COXpPaHEHHs 370pOBbS M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moOMCKa, TpeoOpa3oBaHUsi M IMpelAcTaBieHHs HHMOpMaLUu
(GU3MYECKOTO COJIEPKaHUs C HCIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCHOJb30BaThb  IpH
BBITIOJTHCHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bU3MYECKOTO CONepKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HABBIKAMH  MPEOOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC W YCTHBIC COOOINCHHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE n HepaBHOMepHOe IBHkeHHe. CpenHsas ckopocTs. Dopmyina Uit
1.2 BBIUUCIICHUS CpelHEH cKopocTu: v = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPAMHATBI TE€lNa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 x(f)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHH MJIs IPOEKIUH CKOPOCTH, NPOEKLUU
[EepEMEIEHUs,, IyTH, KOOPJAMHAThl IpPU PABHOMEPHOM MPSMOJIMHEHNHOM
JBUKCHUH
3aBHCHUMOCTb KOOpJAWHATBl Te€lda OT BPEMEHU B CIlydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
3
Se(f) =V, ¥ 1+ay * ;
2
@opmynbl Ul NPOEKUUU TEPEMEIIECHUs, MPOEKIUH CKOPOCTH U MPOEKLIHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBUKCHUU:
2
1.4 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsl MPOCKIMH YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TIPOEKIMH IEepEeMENICHUs], KOOPAWUHATBI NP PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobogHoe maneHue. PopMyiibl, OMKUCHIBAIOLIUE CBOOOJHOE MaJieHUE Tela 0
1.5 BEPTUKAIM (JBWKEHUE Te€la BHHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHHM ISl MPOEKUUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH M KOOPJMHATHI TpPU CBOOOJHOM TaJeHHM Tela I10

BEPTHUKAIN

CkopocTh pPaBHOMEPHOTO JBIKEHHUSI Tela IO OKpyxHocTu. Hampasnenue
CKOpPOCTH.

@dopmyrna A BBIYMCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTH U HEPHUOL

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHoe yckopeHue. HampapieHue I€HTPOCTPEMHUTEIHLHOTO

16 ycKkopeHus. @opmyiia [J1sl BBIYUCICHHUS YCKOPEHUS:
2
a — L
i R
®opmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
V= 1
T
Macca. IInotaocts BemecrBa. @opmyiia s BBIYUCICHUS ITIOTHOCTH:
b= m
1.7 |2
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. ClokeHue CHIl
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-ad
1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fyy=-F,
112 TpeHue nokost U TpeHUE CKOJIbKEeHH. DopMyIia JUisl BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIBXXCHUA!




F_=u-N

1.13

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

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=¢g L1 2
R
Cua TsoKecTH. Y CKOpeHHEe CBOOOIHOIO TaICHHS.
®opmyia 171 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3H 1ToBepxHOcTH 3emiu: F = mg.
JiBmwxenue rmianet Bokpyr Counniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyeckasi BeIMYnHa.
=mi

Nmnynbe cucremsl Ten. M3Menenne umnynbca. UMIynbe Cuiibl

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>’I CHUCTCMBI TCII:
D=nyUy -+, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

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

A=Fsoosct

Mexannueckast MOITHOCTD:

nv=4
I

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM OHCPTHHU:

HE)E
Ep=—r

Teopema o knHeTHUeCKOU SHEprun. PopMyrna s BBIYMCICHHS NOTCHIHAIBHON




OHCPIUU TCJIa, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E.,+E »

119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU MPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[ToxBrokHBIN 1 HenoABWKHBINA 0J10kK. KITJ] mpocThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOTO Tena:
F
P= h

191 HaBnenue raza. ATMocepHOe JaBieHUE.

' I'mapocTaTnyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMyta Ji71s1 BEIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pg+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKMBAIOIIECH CHJIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM Ta3:

1.23

Fam =PV

YcaoBue miaBanus teia. Ilnapanue CYAO0B 1 BO3AYXOIIAaBAHUEC




1.24

Mexannueckue KosebaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHMI.

dopMyita, CBSI3BIBAOIIAS YaCTOTY U MEPUOJT KOJICOAHU:

1.25

MaremaTuueckuii M MPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHeEpruu npu

K0JIe0aTeILHOM IBHKEHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckue BOJHBI. [IponosibHBIE M TTONIEpEUYHbIE BOJHBI. J[IMHA BOJIHBI U

CKOPOCTH pacCIIipOCTpaHCHUA BOJIHEI:

A=v-T

1.28

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHbBI Ha T'paHHUIIC

nByXx cpen. MH(Dpa3ByK U yabTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIBI TPEHMS, CUJIbI
VIIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOHM IIOCKOCTH;
YCKOpeHusi Opycka Npu ABWKEHHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa Koie0aHWK MaTeMaTH4YeCKOro MAasTHHKA, YacTOThl W  IEpHOja
KoJIeOaHUH MPYKUHHOI'O MasTHHKA; MOMEHTA CHJIbI, AEHCTBYIOLIET0 Ha pblyar;
paboOThl CHJIBI YHOPYrOCTHM NpU HOABEME Ipy3a C MOMOIIBIO HEMOABHKHOIO
6110Ka; pabOThI CUIIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTrpyKEHHOMN
YacTH TeJla U OT IUIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAOIIECH CHJIBI
OT MaccChl TeJa; CUJIbI TPEHUSI CKOJIBbKEHHSI OT CUIIBI HOPMAaJIbHOTO JABJICHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YNPYrOCTH, BO3HHMKAIOWIEH B NPYKUHE, OT CTEICHH
neopManuu MpyKUHBI, YCKOPEHUsi Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KoJle0aHUH MPYKMHHOTO MAasTHUKAa OT MacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIeIOBaHNE HE3aBHUCHUMOCTH IepHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUSA pbIvara

1.30

Dusuueckue s6aeHUS 8 npupode: OpUMEPLI  ABHXXCHUA C Pa3IMIHBIMU
CKOpPOCTAMU B JKMBOH M HEXKUBOU npuponae, JIENCTBUE CUJIBI TPCHUSA B IpUPOAC U

TEXHUKE, TMPUIMBBI W OTIWUBBI, JABMXCHHUC IIJIAHCT ConneuyHon CUCTEMBI,




PEaKTUBHOE JBMKEHHUE KUBBIX OPTaHM3MOB, PhIYard B TEJE YEIOBEKA, BIUSHUE
aTMoc(epHOro MAaBlIeHUsI Ha >KMBOW OpraHu3M, IUIaBaHUE pbIO, BOCIPUSITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYHUKHU IIOJOXKCHHUA, PACCTOAHUA U
YCKOpPC€HHA, OUHAMOMETpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HOHBH)KHBIﬁ u

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAHU3MbI B 6BITy,

Lal cooOUIaoNMecs COCYAbl, YCTPOWCTBO BOZOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE ~ TOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETHYECKOH  TEOpHUM  CTPOEHUS

2.1 BeuiecTBa. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSHUM BEILECTBA.
Kpucrannuueckue u amopgHbie Tena

25 JIBrkeHne dacTull BemectBa. CBA3b CKOPOCTH JBMD)KEHUS YacTUL] C

' Temneparypoil. bBpoyHoBckoe nBmxenue, mudpy3us

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabota u Temonepenada Kak cHocoObl M3MEHEHUs

' BHYTPEHHEHN HEPrUU

2.7 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaerue Ten. KomaudecTBo — TemnoTel. Y enbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHUs DHEPrMM B TEIUIOBBIX IpoLEccax. YPaBHEHHE TEIUIOBOTO
OanaHca:

2.9

O +0,+..=0
Hcnapenne m koHaeHcauus. V3MeHeHHME BHYTpEHHEH RHEPrMM B IIpoliecce
210 WCIIapeHuss M KOHAeHcanuu. KureHwe IKHIKOCTH. YenbHas TeIoTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxnocts Bo3myxa

2.12

IInaBnenne wu Kpucraiumsanus. I3MeHeHHEe BHYTPEHHEH OHEpPIUM IIpH

IUIABJICHUU U KpUCTAJIJIM3alluu. YIIGJ'IBHaH TCIJIOTA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CrOPAaHUs TOIJIUBA:

q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix apuraresnei. KIT/[ teroBoro apurarens

2.15

IIpaxmuueckue pabomol

N3mepenue ynenbHOM TEIIIOEMKOCTH METANIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIYyYEHHOTO BOJOM KOMHATHOW TeMmeparypbl (GUKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThIM LMJIMHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOJY KOMHATHOU
TeMIEpaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEILIOTHI
IJ1aBjieHUs Jpja. McecimenoBaHue UM3MEHEHMsT TEMIIEpaTypbl  BOJABL  IIPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPHU CMEIIMBAHUM XOJOJHOW H

ropﬂqeﬁ BOJIbI; IIpoLecCa UCIIapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSIKCHUC W KaAIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

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

2.17

Texnuueckue ycmpoucmea: KalWLUIAPbI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAILIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATE]b BHYTPEHHETO

CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba BHUJIAd DJICKTPUUCCKUX 3apsA10B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB QJICKTPHUYCCKOI'0  IIOJIA. HpI/IHI_[I/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelcTBHE SJIEKTPUUECKOTO TMONsS Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I " JUIJICKTPHUKU




[TocTosiHHBIN AneKTpUYecKuil TOK. JlefcTBus 3nekTpuueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE ANEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ayis ygactka snekrpuueckon renu: | = U/R
[TocnenoBarenpHOE COETMHEHHE POBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CwMmelnianHble COETMHEHUS TIPOBOTHUKOB
Pabota u MmomHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
2
3.11 Q=I"-R-t
312 OmnpeiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHUM
MAarHuTHON UHAYKIIMH
313 MarauTHOE TMOJIE TMOCTOSHHOTO MarHuta. B3aumoaeincTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO IT0JI1 HA POBOJHUK C TOKOM
3.15 Omnertel @apanes. SABneHne aneKTpoMarHuTHON HHAYKIMK. [IpaBuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH  CHJIBI TOKa, BO3HHUKAIOIICTO B IIPOBOAHHKE
(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIMPOTUBJICHHUA OT JJIMHBI IIPOBOJHHWKA, INIOMAAN €0 MOINCPEYHOro CCUCHUA U




YI€IBHOTO CONPOTHUBIICHUS.
[IpoBepka mpaBwiia I 3IEKTPUUECKOTO HANPSDKEHUS MPU MOCIEA0BATEIBHOM
COECMHEHUN IPOBOJAHMKOB; IpPaBWJA JUIsl CHJIBI JIEKTPUYECKOTO TOKAa IIpU

napayuieIbHOM COSAMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuueckue sa61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHHU3MOB, MATHUTHOE TOJIe 3eMITH, JIpeii( MOIIOCOB,
POJIb MArHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIepMeTp, BOJIBTMETP, peocTarT,
CUETUYMK  DIIEKTPHUYECKOHW  SHEPTHH,  DIICKTPOOCBETHTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEJOXPAHUTEIH, DIICKTPOMArHUT, 3JICKTPOJBUIATE]Ibh ITOCTOSIHHOTO TOKAa,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlydeBast Mmojienb cBeta. [IpsMoIrHEHOE pacpoOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
3.4 Jlunza. Xon myueit B nun3ze. POKyCHOE paccTOsHKME JUH3bI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue mprudopbI
Ipaxmuueckue pabomul
#H#HPar#Ht#l13MepeHne ONTUYECKON Ccuibl coOuparomel JHMH3bI;, (OKYCHOTrO
paccTostHUsI coOMparomiei JTUH3HI (TI0 CBOWCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa
U U300paKeHMs, KOTJa MpeIMeT pacloyiokeH B ABOWHOM (hoKyce), moKa3aTess
3.26 MIPEeIOMJIEHHUS CTEKJIA.
#H#HPar#t#llccnienoBanue cBoiicTBa M300pa)keHMsI, MOJYYEHHOTO C TOMOIIbIO
coOuparomel JMH3bI; U3MEHEHUs (OKYCHOTO PACCTOSHHUSA ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTIja NpeIOMJICHHsI CBETOBOTO JIyda OT yrja MaJeHHs Ha
TPaHUIIe «BO3YX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOIN, (oToammapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA




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

4.1
pacraga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-uactuul. IlnanerapHas Moaens aroma

4.3 CocraB atromHoOro siipa. M3otomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsAJ0BOT0 U MaCCOBOTO YU CET
Qusuueckue sA61eHUs 8 Npupode: E€CTECTBEHHBIM pPaaUOaKTUBHBIA (oH,

4.6 KOCMMYECKHE JIy4M, pPAJUOAKTUBHOE U3IY4YE€HUE IPUPOIHBIX MHMHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YeJI0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, UHIAUBUyalIbHbIN 103UMETpP, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocBemenue»

» Gusuka: 8- kmacc: 6a30BBIM YPOBEHB: YUEOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., iBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[Mudposas nadbopatopus "Touka Pocra"
Jlykammk B.1. CoopHUK BOITPOCOB U 3a1a4 no ¢pusuke. 7-9 ki, —

M.:IIpocBsienue

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2298%

22%5D
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