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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYarOUIMXCsl M OpPraHU3alHUI0 U3YYCHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

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

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojia
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 SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEpPIPETHPOBaTh  JaHHblE M  HCIOJIb30BaThb  HAyYHbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTENbHbIE IPOrPAaMMBI, YTBEPKIAEHHONW pelIeHUuEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTEUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHIO B 3TOM HaIIpaBJICHUU.

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

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

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

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

pa3BUTHE YMCHHI HAONIOAATh MPUPOIHBIC SIBJICHUS W BBITOJIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3HWKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU 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 §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, IOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus1. Onucanve GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®usnueckue MpuOOPHI U NMPOLEaypa MPSAMBIX U3MEPEHHI aHAJIOrOBBIM H

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue temmeparypsl HpU MHOMOIIM KUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeJCHUS 0 CTPOEHNH BeleCTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
Temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUKEHHUS.

2. HabGmonenue nuddyzuu.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OmnbITH IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHHUS Ia30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BelllecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Ten. Cuina ynpyrocTé M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pazgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi ppluara. [IpumeHeHHMe TmpaBWiia paBHOBECHsI pbluara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

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

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YenbHas TEMJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa 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 TIJIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa 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
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
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 U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTH 2yieKTpudeckoro moiis. IlpunHiumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJNEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAeMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBUE MAarHUTHOTO IMOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HICTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPHUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO 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 UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MAapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon m vacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUs, ChUila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
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 mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PaboTa CHJI TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou 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 TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
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 €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tena OT MacChl Telna U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

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

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

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABMXKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW 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 kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

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
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

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 BbIcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
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 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

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



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxxeHuil ¢ TOMOIIBIO JIUH3.

[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 OTpPaKEHHUs CBETOBOIO Jiyda OT yrIJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

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



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI cOOHMparomeit
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 Pe3epdopaa u mianerapHas mozaenb aroma. Mozens atoma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

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.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH NAHHOTO MOIYJIA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHUKHU, OBJIAJECHUE YMEHHSIMH OOBSICHATH (pU3MuecKue
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX WM
IIPENJIaracTCs:

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

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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
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 pesynbprare nzyueHus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILLIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HHH OOLIECTBEHHO3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- 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(dJIeKCUU, NpPU3HAHME CBOErO IpaBa 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



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4HCIEC U (DU3UIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUSAM
APYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0jacTu
bu3uKu;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

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 oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



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

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

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

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

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

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KA4eCTBO CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

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

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUU
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
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 YK€ MIPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada [aBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalbHaAs SHEPTHsi), MPH ONMHCAHUU MPaBUILHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHWYECKON
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 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 OOBsSCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NOPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAOJIONCHUIO (PU3NYECKUX SBJICHUH WIH
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAcChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi 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 COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NpPH H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUUICHUE ITPE3EHTALINEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIUS, U3ITy4YEHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINHWCAHMID HMX XAPAaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue ColiHIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEelIbHas TEIIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHUE IIPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3MYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
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 (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTH PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJNIOKEHUE, OLECHUBATh MPABUIBHOCTh IOPSAKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€WCTBHS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HANOpsDKEHUS Ha  IPOBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEII0KEHHON MHCTPYKUUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HX oONUcaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGOPMALUIO O  [pPUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAayYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce nmpeaMeTHBIC pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsi SHEPTETHKA,

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouume u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE IEUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEepeMEIleHUEe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DSHEPrus, TOJHAsS MEXaHW4YecKash SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (U3MUYECKUX BEIUYUH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SACPHBIX PEAKIMIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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 MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIUTh TMPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieli JMH3bI), O0OOCHOBBIBATH BBIOOp cmocob0a W3MEPEHHS
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKAa OT JAJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaONMI U TpaduKOB, NeidaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TMOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyUEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpeje;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



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

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUN YYE€OHBIX 33JaHUI HAy4YHO-TIONYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl Konrpoabnbsie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1.®@u3nka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUPa
bubnunoreka LIOK
1.1 o - 2
H3HKa - HayKa O HpHpoae https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.eds00.ru/7f416194
bubnuoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM METO/J ITO3HAHUA https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmorexa LIOK
2.1 1
CTpoenne periectsa https://m.eds00.ru/7f416194
bubmmoreka IIOK
2.2 i 2 1
JIBr>KeHre U B3aUMO/ICMCTBUE YaCTHUIl BEIIECTBA httns://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPEratHblc COCTOAMMA Betlectsa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3znen 3./IBu:kenne u B3auMojieiicTBue Te
but6mmoreka [IOK
3.1 M 3
CXAHITCCKOT ABHACHIC https://m.eds00.ru/7f416194
3.2 WNueprus, macca, TIIOTHOCTh 4 1 but6mmoreka [IOK



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
bubnunoreka LIOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4./laBnenne TBEPABIX TeJI, AKUAKOCTEH M ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0o.ru/7f416194
bubnunoreka LIOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0o.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 bubmmoreka [JOK
' HHX TEIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bubmmoteka IIOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > . https://m.eds00.ru/7f416194
bubmmoreka IIOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TenioBuie ABJIeHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3.3H€KTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHbBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4.CBeToBble sIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [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 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S.KBaHTOBBIC SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOPUTEILHO-0000IAI0IIMI MOLY/1b
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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
KoumnuectBo
No /i Tema ypoka YACOB DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChl
Bcero
1 ®u3uka — Hayka 0 Ipupoae. SABiIeHUs NPUPOLBL. 1
Du3nyecKue SABJICHUS
5 MexaHuueckue, TeIIoBbIe, YIEKTPUUYECKHE, MAaTHUTHEIE, 1
CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE 1
VYpok-uccienosanue "M3mepenue remneparypsl Ipu
4 IIOMOIIX KUJKOCTHOTO TEPMOMETpPA U 1aTYUKA 1
TeMIiepaTypsr"”
Kak ¢u3uka u gpyrue ecTecTBeHHbIE HAYKH U3y4aloT
5 npupoay. EctecTBeHHOHay4HbI METO/ MO3HAHUS. 1 brbmmorexa [TOK
https://m.edsoo.ru/ff09f72a
Onucanne pU3NYECKUX ABJICHUH ¢ TOMOLIBIO MOJIEIeN
Ypok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh
6 noJnéTa MapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, 1
yeM OoJibliie BhICOTA MmycKa'
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bubmmoreka [IOK
CTPOEHHUE BEILECTBA https://m.edsoo.ru/ff09fe0a
8 JIBuKeHue yacTUIl BellecTBa 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONbITH 10 HAOIIOJEHUIO TETIJIOBOTO 1
paciIupeHus Ta30B»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
11 B3anMocBsI3bp MeKy CBOMCTBAMU BELIECTB B Pa3HBIX bu6muoreka [JOK



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

arperaTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIIPHBIM
CTPOCHUEM. OcobenHoct arperaTHbix COCTOSTHUH BOJBI

https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnmnoreka HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnmnoreka HOK
13 CKopocts. EAHHMLEL CKOPOCTH https://m.edsogru/ﬁ0a079c
14 Pacuer nmyTy 1 BpeMEeHU IBUKCHUSA bubmmorexa LTOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon nnepuuu. BzaumoaeicTeue Ten Kak bubnuoreka [JOK
IIPUYMHA U3MEHEHHUSI CKOPOCTH JABUKEHUS TEI https://m.edsoo.ru/ff0a0c10
16 [TnotHoCTH BemiecTBa. Pacuer Macchl u oObeMa Tesa 1o ero bubnmnorexka HOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHnas pabota «OnpeneneHue mI0THOCTH
TBEP/OrO TeNa»
18 Pemenue 3anau no teme "IlnotHoCTh BenjecTa" ﬁggjﬁr?f:gsigrou/}:foaugc
19 Cwta Kak XapaKkTepHUCTHKA B3auMoaecTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH
20 pacTsbkeHus (edopManun) NPy HUHbBI OT NPHIIOKEHHON
CHUJIBI»
21 SIBnenue Tarorenus. Cuna TsHKECTH
99 CBs13b MeX1y CUIION TSKECTH U Maccoil Tena. Bec Tena. bubmuoreka [JOK
Pemenue 3agaq mo teme "Cuna tsoxkectn" https://m.edsoo.ru/ff0al778
93 Cuna TsKeCTH Ha ApYrux IulaHeTtax. @Gusnueckue bubmuoreka [JOK
XapaKTEePUCTUKU IIIaHET https://m.edsoo.ru/ff0al502
24 W3mepenue cui. Jlunamomerp Bubnmorexa [IOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

bu6nuoreka [IOK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0a1778

26 Ciio)keHue ABYX CHJI, HAMPABJICHHBIX MO OJTHON MPSMOM. bubnmoreka [JOK
PaBHOelicTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemenne 3agau no reme "PaBHonelicTByromas cut”

98 TpeHue CKOJIBKEHHS B TPEHUE TTOKO0s. TpeHue B nmpupojie u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHITBI

29 TPEHUS CKOJILXEHUS OT CHJIbI IaBJICHUS M XapaKTepa bubmorexa LHOK

. https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3aga4 Ha onpenesieHre paBHOAEHCTBYOLIEH
CHJIBI

31 Pemenne 3amau mo remam: «Bec Tenay, «I'paduyeckoe bubnuorexa [JOK
nu3zo0paxenue cuiy, «Cuiel», «PaBHOACHCTBYIOMIAS CHID» https://m.edsoo.ru/ff0alde0
KoHTposibHast pabota mo Temam: «MexaHu4ecKoe

32 JBIDKEHHEY, «Macca, TIIOTHOCThY, «Bec Tenay,

«I'paduueckoe nzobpaxkenue cun», «CUIbD»

33 Hasnenue. CriocoObl yMEHBIIICHUS U YBEIIMUEHUS bubmuotexa [JOK
JTaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHHS Ta3a OT 00béMa, bubmuorexa [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEJIaAMU, KUJIKOCTSIMH U bubmuoteka [JOK
razamu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0

36 JlaBaeHue B )XMAKOCTH U ra3e, BBI3BAaHHOE JICHCTBUEM CHJIBI but6mmoreka [IOK
TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3apad mo Teme «JlaBieHue B )KUIKOCTH U Ta3e. bubmuorexa [JOK
3akown [lackansy» https://m.edsoo.ru/ff0a2826

38 CooOmraronuecs cocybl bubnmnoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bu6nuoreka [IOK

39 Piapapirieckiit mpece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBo KHAKOCTHBINA HAcoC
Atmochepa 3emun. [IpudanHbI cynecTBOBaHUS BO3TYITHON
41 000109KH 3eMiTH. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
OT BBICOTHI HaJ] YpPOBHEM MOPsI
bubnmnoreka HOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue https://m.edsofru/fan2b5a
bubnmnorexka HOK
43 N3mepenue armocdeproro nasinenus. OneiT Toppruenin httos://m.e dsogru /F0a2da8
44 3aBHUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT bubnmnoreka HOK
YPOBHEM MOpPA https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmochepHoe TaBICHHE HA bubnmnoreka HOK
Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ama4 o teme "ArmocdepHoe naBineHue"
47 JlelicTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bubnmnoreka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpezaeneHne BbITaIKHBAIOIIEH bubnmnorexka [HOK
CUJIBL, JEUCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTD)» https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHas pabora o Teme «MccnenoBanue
49 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPyKEHHON B brbmmorexa LTOK
https://m.edsoo.ru/ff0a3514
KUAKOCTh YacTH Tea
bu6muoreka [JOK
S0 [lnapaiite Ten https://m.edsogru/ﬁ0a3a96
JlaGopaTtopHnas pabota "KoHcTpynpoBaHue apeomMeTpa Uiu
o1 KOHCTPYHPOBAHHUE JIOJIKU U OIIPEJEIICHUE €€

Ipy30H0AbEMHOCTH "


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

Pemenue 3anau no temam: «IlnaBanue cynos.

bu6nuoreka [IOK

52 Bo3ayxormnaBanuey, «/laBiaeHrue TBEPABIX Te, )KUIKOCTEH
X A pA A https://m.eds00.ru/ff0a3654
Y Ta30B»
bu6nuoreka [IOK
53 MexaHuueckas pabora
p https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
54 MomnHocTh. EQUHHITBEI MOITHOCTH
H FTIIRE MOTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "Pacy€r MOIIHOCTH, pa3BUBAEMOM
NP MOABEME T10 JIeCTHHUILIE"
56 [Ipocteie Mexanu3mel. Peryar. PaBHOBECHE CHIT Ha pbIyare
KoHTtposbHas pabota mo teme «/laBieHue TBepabiX Te,
57 JKUIKOCTEH 1 ra30oB» / Beepoccuiickas mpoBepodyHas
pabora
PeseprHblit ypok. Paborta ¢ Tekctamu 1o teme «JlaBienue
58 TBEPIBIX TEJI, )KUAKOCTENA U ra3oBy / Becepoccuiickas bubmorexa LOK
P ’ P https://m.edsoo.ru/ff0a4ffe
mpoBepoyHas pabora
59 Prruaru B TexHuke, ObITy U nipupoie. JlaboparopHas bubnmnoreka [JOK
pabora «MccnenoBanue ycaoBUN paBHOBECHS phIuaray https://m.edsoo.ru/ff0a478e
60 Pemrenne 3amau mo Teme «Y CJI0BUS PaBHOBECHS phIUaray bubmorexa [IOK
A P P https://m.edsoo.ru/ff0a48a6
Koa¢pdunmenT noneznoro neicTBUS MEXaHU3MA.
61 JlaGopaTtopnas padora «M3mepenne KII1/] HakmoHHOM
IIJIOCKOCTHY
bu6nuoreka [IOK
62 Pemenue 3agau mo reme "Pabota, momnocTs, KIT/1"
s B > KIIA https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunetnueckas v moTeHIuaIbHas bubmuorexa [JOK
63
SHEPIus https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEeHHsI MEXaHUYEeCKOW YHEPTHH bu6nuoreka [IOK


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

YPoK-3KCIIEpUMEHT 1O TeMe "DKCIepUMEHTAIbHOE

https://m.edsoo.ru/ff0a4360

65 onpeieJIeHue U3MEHEHHUS! KHHETUYECKON 1 TTOTCHITHATIbHOM 1
SHEPruU MpY CKaThIBAHUU TeJa [0 HAKIOHHOW MIOCKOCTH"
66 KonTtponpHas padora no teme «Pabora 1 MOIITHOCTb. 1
OHeprus»
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnmnoreka HOK
"MexaHndeckoe ABrKeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBurlit ypok. Pabora ¢ Tekctamu no teme "Pabora. 1
MoriHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KVIACC

N KoanuecTBO 3 o
] JIEKTPOHHBbIE IN(POBLIE
Tema ypoka 4acoB P nu@p
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU U UX ONBITHBIE 1 bubnmoreka [JOK
MTOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOTO, JKUAKOT0 U ra3000pa3HOr0 COCTOSHHI BeEIlleCcTBa 1 bubmmorexa HOK
p ’ p https://m.edsoo.ru/ff0a540e
4 OObsicHEHHE CBOMCTB TBEPAOIO, JKHUJIKOIO U Ta3000pa3HOI0 COCTOSIHUM 1
BEIIIECTBAa Ha OCHOBE MOJIOKEHUN MOJIEKYIIPHO-KMHETUYECKOM Teopuu
bubnnoreka IIOK
5 Kpucranmnmueckue u amop@HEIe Tella 1
p PO https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaOWIIApHOCTE. [IoBEpXHOCTHOE HATSHKEHHE 1 bubmmorexa HOK
p ’ p https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHNUE U CKATUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YaCTHI]
9 Bruyrpennss sueprus. CnocoObl H3MEHEHHS BHYTPEHHEH dHEPrUn 1 bubnmorexa [TOK
yIb prit. yIb p https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buasl Tennonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "[IpakTuueckoe NCIOIH30BaHNE TEIIJIOBBIX CBONCTB 1 bubnuotexa [JOK
BEIIIECTB M MaTepHAJIOB B LIEJSIX SHEprocoepexenus"” https://m.edsoo.ru/ff0a65c0
bubanoreka LIOK
12 KommdaecTtBO TemnoTHL. Y IeabHas TEMIOEMKOCTD 1

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

bu6nuoreka [IOK

13 YpaBHeHue TeraoBoro 6ananca. TemiooOMeH U TeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS TEIJI000MEHA TTPH bubnmoreka [JOK
CMEIIIMBAaHUM XOJOJAHON U ropsiueit Bob!" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO [T HAarPeBaHUs Tella U
BBIJICJISIEMOTO UM TIPH OXJIAKICHUU
16 JlaboparopHnas pabota "OnpeneneHue yaenbHON TEIUIOEMKOCTH BelecTBa" bubmmorexa LTOK
https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y 1eJbHas TEMJI0Ta CrOPAHUS bubamorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBEpAECBaHNE KPUCTAINIMUECKUX TEJI. Y I€TIbHAs TEIJIOTa bubnuoreka [JOK
IUTABJICHUSA https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padota "Onpenenenre yaenbHON TEMIOTH IU1aBJIEeHUS JIbja" bubmmorexa LOK
https://m.edsoo.ru/ff0a72fe
bubnmnoreka [JOK
20 [TapoobpazoBanue u kKoHaeHCanws. Vicnapenue https://m.e dsogru /F0a740¢
91 Kunenue. Y nenbHas Temiora napoodpa3oBaHus U KOHJEHCAIIMU. 3aBUCUMOCTh bubnmnoreka [JOK
TEeMIIepaTyphbl KUTIEHUSI OT aTMOC(HEPHOTO TaBICHUS https://m.edsoo.ru/ff0a786¢c
99 Brnaxxnocts Bo3nyxa. JlabopatopHas padorta "OnpeneneHre OTHOCUTEIbHOM bubmuoreka [JOK
BIIQXKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4 Ha onpe/ielieHNe BIAKHOCTH BO3TyXa
24 [Tpuntmne! paboTel TerioBbix aBurareneif. [laposas TypOuna. /[Burarens
BHYTPEHHETO CTOPaHHS
o5 KIIJ remoBoro asuratesns. TenaoBbie JBUTAaTEIN U 3alIUTa OKpYKaromen bubnuotexa [JOK
cpelsl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIEccax
97 [TonroroBka k KOHTpoOJBEHOU paboTe 1o Teme "TensoBkle siBIeHus. MI3mMeHeHne bubmuoreka [JOK

arperaTHbIX COCTOSIHUI BeIJ_ICCTBa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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https://m.edsoo.ru/ff0a83f2

KonTponpHas padora o Teme "TemnoBsie siBeHus. FI3MeHeHNE arperaTHbIX

bu6nuoreka [IOK

28 COCTOSIHHUU BenrecTna" https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanus Ten. J{Ba poaa 3IeKTpHUECKUX 3apsi/ioB
30 VYpoxk-uccienopanue "IaeKTpU3alus TeI UHAYKIUEH U IpU
COIIPUKOCHOBEHUM"
. bubnmoreka [JOK
31 B3aumoneiicTBue 3apsikeHHBIX Tell. 3akoH Kynona https://m.e dsogru /F10a8 764
32 DnekTpuueckoe nosie. HanpsoxkeHHOCTh 3iiekTpuueckoro mnois. [Ipunmmn bubnuotexa [HOK
CYNEPIIO3UINH JIEKTPUUECKHUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuueckux 3apsiioB. DiieMeHTapHbIN 3apsa. CTpoeHue aroma
34 [TpoBOAHMKY ¥ TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsaa bubmmorexa [TOK
https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3agau Ha MpUMEHEHNE CBOMCTB AJIEKTPUUYECKUX 3apsI0B bubmmorexa [IOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKU TOK, YCIOBHUS €ro CylecTBoBaHus. McTouHUKH bubnmnoreka [JOK
AIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleficTBUE 3NEKTPUUECKOTO MOJIA HA MPOBOJIHUKYU U
JUDJIEKTPUKH"
39 DNEKTPUUECKH TOK B METaJlIaX, JKUIKOCTIX U Ta3ax brbmmorexa LTOK
https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCcTH
41 Cwuita Toka. JlabopatopHas pabora "M3Mepenne u peryJmpoBaHue CUITbI TOKA" E;I[inll;lr?:gsigr(jllif 0a8bd6
4 DnekTpuueckoe HanpspkeHue. Bonptmetp. JlabopaTopuas padora "M3mepenne bubnmoreka [JOK
U PEeTYJIMPOBAHUE HAIIPSIKEHUA" https://m.edsoo.ru/ff0a9e14
43 CormnpoTuBieHNE NPOBOJHUKA. Y IEIBHOE COPOTHUBIIEHUE BEILIECTBA bubnmnoreka [JOK


https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0aa738

44 JlaboparopHas paboTa "3aBHCUMOCTH 3JEKTPHUECKOTO COMIPOTHUBICHUS bubnmoreka [JOK
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOLIA U IONEPEYHOro CEYeHHs U Matepuana’ https://m.edsoo.ru/ff0aa738
bubmmoreka [IOK
45 3aBUCHMOCTb CHJIbI TOKA OT HallpsbKeHUs. 3akoH OMa /1715 yyacTKa Lenu 1
https://m.edsoo.ru/ff0aad4a
46 JlaboparopHuas pabota "lccrnenoBanue 3aBUCHMOCTH CHIIBI TOKa, HIYIIETO bubnmoreka [JOK
4yepe3 pe3UcTop, OT COIPOTUBIIEHUS PE3UCTOpa U HAIIPSHKEHUSI Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHHS POBOIHUKOB
48 JlaGopaTtopnast padota "[IpoBepka npaBuiIa CIOXKEHUS HATPSHKECHUH TpU bubnuorexa [HOK
MOCJIEI0BATEIbHOM COEIUHEHUHU JIBYX PE€3UCTOPOB" https://m.edsoo.ru/ff0aaas8
49 JlabGopaTtopHast pabota "I[IpoBepka nmpaBuiia JijIsi CUJIBI TOKA MPU NapalIeIbHOM bubnmnoreka [HOK
COCIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npuMeHeHne 3akoHa OMa ISl pa3InyHOTO COeIMHEHUS bubnmnoreka HOK
MIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bubnnoreka IIOK
51 Pabota 1 MOIITHOCTH AMeKTpUYecKoro Toka. 3akoH Jxoymns-JIenna
B P Jlroy t https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue pabOTHl U MOITHOCTH 3JIEKTPHIECKOTO bubmuotexa [JOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTPUUYECKHE IIETH U MOTPEOUTENN HIEKTPUIECKON SHEPTUH B OBITY. bubnmnoreka [JOK
KopoTtkoe 3ambixkanne https://m.edsoo.ru/ff0ab660
54 [TocTostTHHBIE MATHUTHI, X B3aUMOJCICTBUE
. bu6mmoreka [IOK
55 Ypok-uccnenosanue "M3ydyeHne noyuei NOCTOSHHBIX MATHUTOB" 1
https://m.edsoo.ru/ff0ac3d0
56 MarunutHoe nosie. MaruutHoe mosie 3eMJIM U ero 3HaueHue JJIs )KU3HU Ha bubnuotexa [JOK
3emie https://m.edsoo.ru/ff0acOba
57 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUICCKUE 3apsJIbl. bubnmnoreka [JOK
3apsKeHHbIE TeNla U UX B3auMoaencTBus. [locTosHHBIN nekTpruyeckuii Tok" https://m.edsoo.ru/ff0abd2c
58 KonTponbHas pabota o Teme "DineKTpuyecKkue 3apsiibl. 3apspDKeHHbIE Tea U bubmmoreka [JOK


https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

ux B3auMojeiictBus. IlocTossHHBIN 2nekTprudeckuid Tok" / Beepoccuiickas
IpoBepouHas paboTa

https://m.edsoo.ru/ff0abea8

59 PesepBHeiit ypok. Pabora ¢ Tekctamu 1o Teme "TloCTOSTHHBIN IIeKTPUIECKHiA 1 bubmuorexa [JOK
Tok" / Bcepoccuiickas mpoBepodHas pabora https://m.edsoo.ru/ff0acdc6
60 OmnbiT OpcTeaa. MarHuTHOE MOJI€ MIEKTPUUECKOTO Toka MaraHuTHoe mosie 1 bubnmoreka [JOK
KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpumeHeHne AMeKTpOMarHuToB B TexHuke. JlabopatopHas padora "M3yueHue 1 bubnmoreka [JOK
JICUCTBUS MAarHUTHOTO IOJISl Ha MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DeKTpoABUTaTeb IOCTOSIHHOIO TOKa. Vcriosib30BaHNE JIEKTpoABUraTeseld B
62 TEXHUYECKUX YCTPOHCTBaX M Ha TpaHcmnopTe. JlaboparopHas pabora 1 bubmmorexa [IOK
"KOHCTpYMpOBaHUE U U3y4eHUE PAOOTHI 2JIEKTPOABUraTEs" nttas://m.edsoo.1u/fi0acEbe
63 OnbiTel ®apajes. 3akoH 1eKTpoMarHuTHON uHAyKuuu. [Ipasuso Jlenna 1
64 OnekrporeHepaTop. CriocoObl MOTyYeHUS JIEKTPUUECKON IHEPTHUH. 1
DNEeKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX SHEPTrUU
65 [ToaroroBka Kk KOHTPOJBHOU paboTe 1Mo TeMe "INEKTPUUECKUE U MATHUTHbBIE 1
SBJICHUS"
66 KonrtponbHas padora no reme "DIeKTpU4ecKue 1 MarHUTHBIE SIBICHUS " 1 bubmmorexa LOK
https://m.edsoo.ru/ff0acb14
67 PesepsHblit ypok. Pabota ¢ Texkctamu o teme "TemoBsie siBaeHUS" 1 bubmmorexa LOK
https://m.edsoo.ru/ff0accse
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MarHuTHele siBjaeHUs" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68


https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosmnyecTBo  DJIeKTpPOHHbBIE
Ne 4acoB ugposbie
n/n Tema ypoka Llﬁ[?a[;OBaTeﬂbele
Bceero pecypesI
1 Mexannueckoe nBrxeHre. MaTepuanbHas TOUKa 1
2 Cucrema orcyera. OTHOCUTEIHHOCTh MEXAaHUYECKOTO JIBUXKEHUS 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 bubamorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaoMmepHoe npsmonuHeiHoe apwkenne. CpeaHsis 1 MTHOBEHHas 1
CKOPOCTh
5 [TpsimonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0ad8d4
6 CKopocThb MPSMOJIMHENHOI0 PABHOYCKOPEHHOTO IBHXKEHUS. [ padux 1
CKOPOCTH
7 JlabopaTtopHas pabota "OnpeneneHrue yCKOpeHHs Tesa Mpu 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAaKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OnbiTel [anunes 1
9 PaBHOMepHOE aBMMX)EHUE TTO OKpYkHOCTH. [leprona u yacTora oOpaieHus. 1 bu6mmoreka [IOK
JIvHeitHas u yriioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 [Iepselii 3akoH HproToHA. BekTop cuiibl 1 Egg?;ﬁfg;gﬁli 0ae612
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuina 1 nggﬁ;f;zgrou/l:f 0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui 1 bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae982

14 Pemrenue 3amau Ha npuMeHeHKe 3aKk0HOB HproToHa bubmoreia HOK
A P https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 C .3 r
118 YHpYroceti. Jaxom & yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amay no reme «Cuia ynpyroctu»
bubmuoreka [JOK
17 JIa6 0 (0)
abopartopHas pabota «OnpeaesieHre )KeCTKOCTH MPY>KUHBD» https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18
Cuna Tpenus https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 P
enieHue 3aaa4 1mo teme «Cusa TpeHUs» https://m.edsoo.ru/ff0afa26
bubmuoreka [JOK
2 " "
0 JlaboparopHas padota "Onpenenenrne KodpUIIUSHTA TPSHHUS CKOJIbKCHHS https://m.edsoo.ru/ffoafebe
bubmuoreka [JOK
21 P " H . . "
enieHue 3aaa4 1mo teme "3akonsl HetoTona. Cuna ynpyroctu. Cuia TpeHus https://m.edsoo.ru/ffafb8e
99 Cuta TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHHUs. Y CKOPEHHE CBOOOTHOTO bubnmnoreka [JOK
MaJicHus https://m.edsoo.ru/ff0af044
93 Ypok-koHpepenus "JIBmkeHne Te BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"
24 Pemienne 3agau 1mo Teme "Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS " bubmorera [JOK
o p https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMudeckast CKOpocThb. HeBecoMOCTh U eperpy3Ku bubmorexa HOK
p p ’ Perpy https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHOi TOUKU. AOGCOMIOTHO TBEPI0E Teno. PaBHOBECHE
26 TBEPAOTO Tejla C 3aKPEIIEHHOM 0ChI0 BpallleHus. MOMEeHT CHIIbl. L{eHT bubmorexa [JOK
P p patt ’ ' p https://m.edsoo.ru/ff0afe36
TSDKECTH
27 PaBHOBecue maTepuanbHOW TOUKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe


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

TBEPAOrO TENA C 3aKPETUIEHHON OChIO BpauleHus. MoMeHT cuisl. LlenTp
TSKECTH

" " bubmunorexa LIOK
28 Pemenue 3amay mo teme "MomeHT cuitbl. LleHTp TsokecTr httos://m.e dso:)_.[ru /£10b02bd
29 [ToaroroBka Kk KOHTPOJILHOM paboTe Mo Teme "MexaHu4ecKoe IBMKCHHUE. bu6mmoreka [JOK
Bsaumonaeiictsue ten" https://m.edsoo.ru/ff0b0408
30 KoHnTtpoinbHas padorta o teme "MexaHuueckoe ABMKeHre. BzaumoaeicTeue bubmuorexka [JOK
Ten" https://m.edsoo.ru/ffOb06ec
31 HNmnynsc Tena. UMmynbe cuibl. 3aKOH COXpaHEHUS UMITYIbCa. YIIPYroe u bubmmorexa [IOK
HEYNpyroe B3auMoJeicTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3a1a4 mo Teme "3aKOH COXpaHCHHS UMITyJIbca" Bubmorexa LIOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-kordepenuus "PeakTuBHOE ABIKEHHE B IPUPOJE U TEXHHUKE"
bubnuoreka [JOK
34 Mexanuueckasi paboTa U MOITHOCTb https://m.e dsocI)_.[ru /ff0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUITBI TPEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0b0db8
36 JlaGopaTtopHast pabota «Ornpeaenenne padoThl CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUH TEJa IO TOPU30HTATEHON TTOBEPXHOCTHY
37 Cs13b sHepruu u paboTsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KWHETUYECKON 3HEPTUU Bubnuorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE
40 JlaboparopHas paboTa «/3ydyeHne 3akoHa COXpaHEHUS SHEPTUN ngg;i?:g;gﬁﬁf Ob12fe
41 KonebaTenbHoe IBMKEHHE U €T0 XapaKTEPUCTHKU bubmmorexa [OK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeinyxxneHnsle konebanus. Pezonanc bubnuorexa [JOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

43 MaremaTuueckuil U Ipy>KMHHBINA MasiTHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIa KOJIEOAHUH OT KECTKOCTH bu6mmoreka [JOK
IIPY’KUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHne HEPruy IPH MEXAaHUUECKUX KOJICOaHUIX
46 JlaboparopHnas pabota «OnpeaeneHrne 9acToThl ¥ Mepruoia KoieOaHuit bubmuorexa [JOK
IIPY’KUHHOT'O MassTHUKA» https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHnas padora «I[IpoBepka HE3aBUCUMOCTH TIEpHOIa KOJIeOaHHHA bubnuoreka [JOK
rpy3a, MOABEUIEHHOTO K HUTH, OT MAaCChl ITPy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckue BoaHbl. CBONCTBA MEXaHUYECKUX BOJH. IIporonbHbIe 1 bubnuorexa [JOK
MOTEePEYHbIE BOJHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepenmus "MexaHndecKkue BOJHBI B TBEPAOM Tene. CelicMuieckue
BOJIHBI"
50 3BykK. PacripocTpanenue u oTpaxeHue 3ByKa
ol VYpok-uccnenosanue "HabitoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOThI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUECKUN PE3OHAHC
" " bubnuorexa [JOK
53 VYpok-koHpepeHuus "YabpTpa3Byk U HHPPaA3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ffob23ca
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe "3aKOHBI COXPaHEHHUS. bubnuorexa [JOK
Mexanuueckue KojaebaHus 1 BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas pabora o Teme "3akoHbI cCOXpaHeHusl. MexaHn4eckue
Kosie0aHusl U BOJHBI"
56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJIHBI Bubmorexa LIOK
https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
58 VYpoxk-koudepenuus "llkana 31eKTpOMarHUTHBIX BOJIH. Mcrionb30Banue bubnuorexa [JOK

SJICKTPOMArdUTHBIX BOJIH IJIA COTOBOH cBs31"

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b20f0
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
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

VYpok-uccnenosanue "M3yyeHue CBOUCTB 3E€KTPOMArHUTHBIX BOJIH C

bubmuoreka [JOK

59 MOMOIIbI0 MOOMITBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeesieHne 4YacTOThI M JUTMHBI 3JIEKTPOMArHUTHON
BOJTHBI
61 DJeKkTpoMarHuTHas npupojia ceera. Ckopocth cBeTa. BoiHOBBIE CBOMCTBA bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsiMonuHeiiHoe paclipocTpaHeHUE CBETa. 3aTMEHUs bubnmoreka [JOK
Connua u JIyHst https://m.edso0.ru/ff0b3658
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3a1ad Ha MpUMEHEHHUE 3aKOHA bubnuoreka [JOK
OTpPa)KEHHUs CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEeHHEE OTpakeHue cBeTa. Mcrnonbp3oBaHue MOJIHOTO bubnnoreka [JOK
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX https://m.edsoo.ru/ffOb3c5c
66 JlaboparopHnas paboTta "HccienoBanue 3aBUCMMOCTH yIJIa TPETOMIICHUS
CBETOBOTIO JIy4a OT YyIJIa aJeHNs Ha IPaHuLE "BO3IyX-CTEKI0""
67 VYpok-koHpepenus "Mcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubnunoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI httos://m.e dsocI)_.[ru FF0b32c
. bubnmnoreka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX httos://m.e dSO(I)J.:ru Jffobddda
70 JlaGopaTtopHas padota "Onpenenenue POKyCHOTO PaCCTOSIHUSI U ONITHYECKOM bubnmnoreka [JOK
CHJIBI COOMPpArOIICH JTUH3HI" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepennus "OnTuueckre TUH30BbIe TPHOOPHI" ]r?tlffsj:l/lj;fé(szgrou/l:f 0cOaTe
72 ['ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

73

Ypoxk-koudepenuus "ledexrsl 3penus. Kak coxpanuts 3penue"

Paznoxenue 6emnoro cBera B criekTp. OnbiTel HetoToHa. CrioskeHne

bu6mmoreka [JOK

74
CIIEKTpaJIbHBIX IBETOB. [{ucnepcus ceera https://m.edsoo.ru/ffOc0f4c
JlaGopaTtopHnast pabota "ONBITHI 110 Pa3I0KEHUIO 0EJI0Tr0 CBETa B CIIEKTP U
75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH MX HAOIIOJICHUN Yepe3 [IBETOBBIC bubmmorexa [JOK
P t et P A pes ft https://m.edsoo.ru/ffOc0e2a
buabTpH"
76 VYpok-nipaktukyMm "BoJHOBBIE CBOWCTBA CBETA: AUCHEPCHsi, HHTEphEpeHIU U
nudpakmus"
bubmuoreka [JOK
77 (0] P
nBITE Pesepdopaa v mranerapaasi MOICIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue v norjomieHue ceera atomoM. KBanTel. JInHelyarsie ClieKTPhI bubmorexa HOK
Y - ' ' P https://m.edsoo.ru/ff0c144c
bubmuoreka [JOK
_ "H "
80 Ypoxk-npaktukym "HaGmroneHne cieKTpoB HCITyCKaHUS httos://m.edsoo.ru/ffOc1550
81 PannoakTHBHOCTH U €€ BUJIBI bubmorera [JOK
A A https://m.edso0.ru/ff0c1672
82 Ctpoenne aToMHOTO siipa. HykimonHast Mojiens bubmorexa HOK
P pa- HyK A https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
83 P N
aJIMOaKTHUBHEIE TpeBpalieHus. M30Tomns https://m.edsoo.ru/ffoc1ala
84 Pemenue 3agau no teme: "PaguoakTuBHbBIC peBpalieHus" bubmorexa HOK
A e peBpam https://m.edsoo.ru/ffOclb4a
85 [lepuoxa nonypacnana
86 VYpoxk-koH(pepenius "PagnoakTUBHBIC U3IIYICHHS B IPUPOIE, METUIIHHE, bubnmoreka [JOK
TeXHHKE" https://m.edso0.ru/ff0c2126
bu6nmoreka [JOK
87 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPS0BOT0 U MaCCOBOTO YHCE

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

bubmuoreka [JOK

88 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU httos://m.edsoo.ru/ffocld7a
89 Pemenue 3amau no reme "Snepusie peakiun'
90 Peakuuu cunrtesa u nenenus saep. Mcrounuku suepruu CoJiHLA U 3BE3NT bubmmorexa [JOK
https://m.edsoo.ru/ff0c1e88

01 Ypok-koHpepennus "Anepruas sHepreTrka. J{eHCTBUS paTuoaKTHBHBIX

U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI"
92 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMArHUTHOE TIOJIC. bubnnoreka [JOK

DneKTpoMarHuTHbIe BOJHBI. KBaHTOBEIC siBiIeHUS " https://m.edsoo.ru/ff0c223e
93 KonTponbhas pabota no teme "IIeKTpOMarHuTHOE IOJIE.

DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIC sIBJICHUS"
94 [ToBTOpenue, 06061eHne. JlabopaTopHbie paboTHI IO KypCy bubnnoreka [JOK

"B3zaumonaencreue tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHme, 0000IIeHNE. PerieHre pacyeTHBIX U KaueCTBEHHBIX 3a]1a4 110 bu6mmoreka [JOK

teme "TemnoBsie npouecco” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 06061eHne. PenieHne pacueTHBIX U Ka4YeCTBEHHBIX 3a/1a4 110 bubnuotexa [JOK

teme "KIIJ] TermioBeIx gBurareaci" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0meHre. Pemenne pacueTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110 bubnmnoreka [JOK

teme "KIIJI anekTpoycTtaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o6menue. Jlaboparopusie padoTsl o Kypcy "CBeToBbIe bubnmnoreka [JOK

ABJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061eHue. Pabora ¢ Tekctamu 1o Teme "3aKOHbI COXpaHEHUS bubnuorexa [JOK

B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, o6o0menue. Pabora ¢ Tekctamu o Teme "Kosebanus 1 BOJHBI" ngg;ﬁ?:g;gﬁﬁf 02682
101 [ToBTOpenue, o606menue. Pabota ¢ Tekcramu no Teme "CBETOBBIE SIBICHUS" ngﬁﬁ:ﬁgﬁ/}; 0c3044
102 [ToBTOpenwue, 06o0menue. Pabora ¢ Tekctamu 1mo Teme "KBaHTOBas U stepHast



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

7 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUSA

1.2

13

pasiinydaTts SABJICHHUA II0 OINHMCAHHUIO HX XapaKTECPHBIX CBOMCTB HM Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHUC

pacro3HaBaTb HOPOABJIICHUC H3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBICHUM B
OKpYyKaroumeM MUpe, B TOM YHUCJIC (l)I/IBI/I‘leCKI/IC SABJICHUA B ITPHUPOJIC, IIPpU
OTOM INEPCBOJUTL IMPAKTUYCCKYIO 3aJady B y‘~I€6HYIO, BBIACTIATD

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

14

OIMUCbIBATh H3Y4YCHHBIC CBOICTBA TEI H (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC BCIIMYHHBI, IIpU  OIIMCAHUH  IIPABUJIBHO
TPAaKTOBATh (1)H31/I‘~IGCKI/II\/JI CMBICIJI HCIIOJIb3YCMbIX BCJIIMYHH, ux
0003HaYEHHST U CAMHUIIbI (I)I/I3I/I‘IGCKI/IX BCINYHNH, HAXOAUTDHb (1)OpMy.]'IbI,
CBA3BLIBAOIINEC JAHHYIO (1)I/ISI/I‘~I€CKYIO BCIIMYMHY C APYTUMHU BCJIMYMHAMU,

CTPOUTH I‘pa(l)I/IKI/I N3YUYCHHBIX 3aBUCHUMOCTEHN (I)I/I3I/I‘IeCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, q)H3H‘ICCKHC SABJICHUSA W IPOUECCHI,
HCIIOJIB3YyA HU3YUYCHHBIC 3aKOHBbI, IIpW OTOM JaBaTb CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3daKOHa U 3alMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3NYECKHUE SIBJICHUS, NPOLECChl W CBOWCTBA TEl, B TOM
yyciie M B KOHTEKCT€ CHUTyalludl IpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABISATh IMPUYMHHO-CIEICTBEHHBIE  CBSI3U, CTPOMTH
oOBsicHeHue u3 1 — 2 JTornyeckux IaroB ¢ onopou Ha 1 — 2 U3yuyeHHBIX
cBOWCTBAa  (U3MYECKUX  SBICHMH, (U3NYECKUX  3aKOHa WU

3aKOHOMEPHOCTH

pemarb pacu€THble 3a7ayud B 1 — 2 JNEWCTBUA, UCHOJIb3YS 3aKOHBI U
(dhopMyIbl, cBS3bIBAIONIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHaIHM3a
YCJIOBUSI  3a/laud  3alHUChIBaTh  KPATKOE€  YCIOBHE, TMOJACTABIATH
¢u3nuecKkre BETUYHMHBI B (POPMYNIBI U MPOBOIUTH PACYETHI, HAXOAUTH

CIIPpaBOYHEBIC OAaHHBIC, HCO6XO}II/IMBIG IJi1 pelICHu 3a/1a4, OLCHHBATHh




PEATMCTUYHOCTD MOTYYECHHON (PU3HUECKOM BEIIMUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEHIMTh MPU MOMOUIH
(¢u3MYeCKUX  METOJIOB, B  OINWCAHUM HCCJIEIOBAHUS  BBIACIATH
MIPOBEPSIEMOE MPEANOJIOKEHUE (rumnoresy), pasnuyaTh u
MHTEPIPETHPOBATDH MOJYUYECHHBIH PE3ylbTaT, HAXOAUTh OLIMOKUA B XOJ€

OIlbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOJIUTh OMNBITBI 10 HAONIONCHUIO (U3MYECKUX SBICHHWA WIH
(buznuecKux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMBIC
NPENOJIOKEeHUsI,  cOOMpaTh  YCTAaHOBKY M3  MPEIUIOKEHHOTO

000pyI0BaHUs, 3aIMUCHIBATH X0/ OINBITa U (POPMYIUPOBATH BHIBO/IBI

BBITIOJIHATh TIPSIMBIE HM3MEPEHHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX H
uudpoBBIX MPUOOPOB, 3aMKCHIBATH IMOKa3aHUA HPUOOPOB € YUETOM

3aJJaHHO} a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

IIPOBOJIUTH MCCIIEI0OBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI
OT JpPYroM C HCIIOJIb30BAHMEM INPSIMBIX HM3MEPEHHUH, y4acTBOBATH B
IUTAHUPOBAaHUM Y4E€OHOrO HCCIEe0BaHMs, cOOUpaTh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHHUsI, CIENys NMPEAJIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOH 3aBHCHMOCTH (U3UYECKUX BEIMYUH B BUE
MIPEIIOKEHHBIX Ta0NMIl U TpapuKOB, JieiaTh BBHIBOJBI 110 pe3yibTaTaM

HCCICAOBaHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBbIE M3MEpEHHMs (U3UUYECKUX BEIUYMH, CIEIys
MPENI0KEHHON WHCTPYKLMU: MPHU BBINOJHEHUH HM3MEPEHUN coOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIYUCIIATH 3HAYEHHE MCKOMOMU

BECJINYHHBI

coOnrofaTh MpaBWia TEXHUKM Oe3omacHOCTHM Impu  paboTe ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

yKa3bIBaTh MPHUHLMUIBI JIeHCTBUA MPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh NPUHLUIBI JEUCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IIOMOIIBIO UX ONUCAHMSI, UCIIONIb3Ys 3HAHUSI O
CBOMCTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

OPUBOAUTH  TNpPUMEpPHl  (HAaXOAUTh HUHPOPMALMI0O O IpuUMepax)
MPAKTHYECKOTO HCIOJIh30BaHUS (PU3MUECKUX 3HAHWH B TOBCEIHEBHOU
KHU3HH JUI oOecrieueHust 0€301MacHOCTH NMPHU 00paIleHuu ¢ pudopamu 1

TEXHUYECKUMHU YCTPOMCTBAMH, COXpPaHEHUS 3JI0pOBbS MU COOJIIO/IECHUS




HOPM 9KOJIOTHYECKOTO TIOBEACHUS B OKPYXKAOIIIEH cpejie

1.16

OCYILIECTBISATH OTOOp HMCTOYHUKOB HMH(popmanuu B cetu MHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUM M TYTEM CpPABHEHUS paA3JIMYHBIX HCTOYHUKOB
BBIICNIATh WH(POPMALIMIO, KOTOpasi SBIAETCS TMPOTUBOPEUYMBON HIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

WCIOJIb30BaTh NMPH BHINOJHEHUH Y4eOHBIX 33JaHUI HAYYHOMOIMYJISIPHYIO
auTepaTypy (pU3MYECKOro CoAep)KaHUS, CIPABOYHBIC MAaTEPHUAIIBI,
pecypcsl cetu WHTepHeT, BiageTh MNpuUEMamMH KOHCIEKTUPOBAHUS

TEKCTa, Mpeodpa3oBanust UHGOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B

APYTYIO

1.18

1.19

8 KJIACC
Kon

NpOBepPsIeMoOro
pe3yJabTarta

11

1.2

1.3

co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbIE U YCTHBIE COOOIIECHUS Ha
ocHOBE 2 — 3 MCTOYHHKOB WMH(pOpMANHU (PU3UIECKOTO COJEPKAHUSA, B
TOM 4YHClIEe NYOJUYHO [JellaTh KpaTKUE COOOLICHHMs O pe3yibTaTax
[IPOEKTOB MJU Y4YEOHBIX HCCIEJOBAHMM, TIPU OATOM TI'PaMOTHO
UCNOJb30BAaTh HW3YYEHHBIH NOHATHHMHBIN anmapar Kypca (U3HKH,

COITPOBOKAATh BBICTYIIJICHUC Hp€36HTaHH€I>JI

IIpU BBIIIOJHCHUU y‘IC6HLIX IMPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiTb
0053aHHOCTU B Ipymnmne B COOTBCTCTBUH C IIOCTABJICHHBIMH 3ajJjadaMu,
CJIICAUTHh 3a BBIIIOJIHCHHUCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD TpYIIIbI, BBICTpanBaTh

KOMMYHHUKATHUBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIB30BATh MTOHATHUSA

pas3inyaTh SBJICHHUS II0 OINMCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh IPOSIBIEHWE M3YyYEHHBIX (PU3NYECKUX SBICHUN B
OKpY’KaloIleM MUpe, B TOM Yucie (pu3nuecKue siBIeHUs B IPUPOJIE, PU

OTOM NEPEBOJUTH IMPAKTUYCCKYIO 3aJady B y‘IG6HyIO, BBIACIATH

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI
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1.5

1.6

1.7

ONMKCHIBATh HU3YYEHHbIE CBOWMCTBA Tel U (U3MYECKHUE SIBICHUSA,
UCTIONB3Ysl  (pU3WYECKHe BEIWYWHBI, TPU OMUCAHHHM TMPABUIBHO
TPaKTOBaTh (PU3UUECKHI CMBICI UCIOJIb3YEMBIX BEIMYMH, 0003HAUCHUS
Y eIUHUIBI (PU3UYECKUX BEIUYHH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYMHAMH, CTPOUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETUIHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘-I€CKI/IG SABJICHUA W HIPOUECCCHI,
HCIIOJIB3yA HM3YUYCHHBIC 3aKOHBI, IIpM OTOM JaBaTb CJIOBCCHYIO

(hOpMyIIMPOBKY 3aKOHA U 3aMMHUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

OOBSCHATh (DPU3MUECKUE TMPOIIECCHl M CBOWMCTBA TEN, B TOM YHCIEC W B
KOHTEKCTE  CUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBsCHEHHE U3 1 —
2 JIOTMYECKMX IIAaroB ¢ MoMombid 1 — 2 W3y4YeHHBIX CBOWCTBA

(bU3NIECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacyéTHble 3adaud B 2 — 3 NEHCTBUS, MCIONb3YS 3aKOHBI U
(dopMyIbl, cBs3bIBarOLIMe (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHalu3a
yCJIOBUA 3aJa4yd 3allUCBIBATH KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsL peLIeHMs 3a7ayd, BbIOMpATh 3aKOHbl U (POPMYIIBL,
HEOOXOAMMBIC ISl €€ pelIeHHs, NMPOBOAMTH PACUEThl M CPAaBHUBATH

TOJIYYCHHOC 3HAUYCHUC (1)1/131/1%01(01“4 BCJINYHHBI C U3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXKHO pEHIMTh HpU MOMOUIM
(GU3NYECKUX METOJI0B, MCIOJb3ys ONMHCAHUE HCCIEeIOBAHUS, BBIICIATH
MIPOBEPSIEMOE  MPEATON0KEHUE, OLEHNUBATh IPABWIBHOCTh NOPSIKA

MMPpOBEACHUA UCCICAOBAHN, ACJIaTh BBIBObI

1.9

1.10

1.11

MPOBOAUTh OMBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WK
(buzmyecKkux CBOWCTB TEJL: bopmMyIupoBaTh MPOBEPSAEMbIEC
MPENNoNOKEeHHUs,  coOupaTh  YCTaHOBKY U3  MPEIJI0NKEHHOTO

000py10BaHus, OMUCKHIBATh XOJ1 ONbITA U (POPMYITHPOBATH BHIBOIBI

BBIIIOJIHATE MPAMBIC HU3MCPCHUA C HCIIOJIB30BAHHMEM  aHAJIOI'OBBIX
HpI/I60pOB n JaT4YuKOB (I)I/I3I/I‘ICCKI/IX BCJIIMYMH, CpaBHUBATH PE3YyJIbTAThI

M3MEPEHUH C YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTH WCCJICIOBAHNE 3aBUCUMOCTH OJHOU (DM3UYECKON BEITUUMHBI
OT JpPYrol C HCHOJIb30BAHUEM IMPSAMBIX H3MEPEHUN: IUIAaHUPOBATH
HCCTIe0BaHUE, COOMPATh YCTAHOBKY M BBIMOJHSATH U3MEPEHHS, CIEHYS

NPEUIOKEHHOMY  IIaHy, (UKCHUPOBAaTh pe3yiabTaThl IMOJTY4E€HHOU



1.12

1.13

3aBUCMMOCTH B BHJE TaOmui W TpaduKOB, JeNaTh BBIBOIABI IIO

pe3yjibTaTaM HUCCICIOBaHNA

IMpOBOAUTE KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJIMYUH: IJIaHUPOBATH
U3MepeHHs, coOMpaTh HSKCIEPUMEHTAIBHYIO  YCTAaHOBKY, CIEIys
HpeI[HO)I(eHHOﬁ HUHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUC BCJIMYHNHBI
coOmogaTh TpaBWiIa TEXHUKH O€30IacHOCTH MpH  paboTe ¢

J1ab0paTOpHBIM 000PYIOBAaHUEM

1.14

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS, UCIOJIb3YS 3HAHUS
O CBOMCTBaX (HU3MYECKUX SBJICHUNH U HEOOXOAUMBbIE (PUINYECKUE

3aKOHOMEPHOCTH

pacro3HaBaTb HNPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI mo cxeMaM MU CXCEMATHYHbIM PUCYHKaM, COCTABJIAATH CXCEMbI
QJICKTPHUUYCCKUX Hemner ¢ IOoCieNOBATEIbHBIM M ImapauiCJibHbIM
COCIMHCHHEM BJICMCHTOB, pa3jindas yCJIOBHBIC 0003HAYCHUS DIICMECHTOB

QJICKTPHUUYCCKUX Heneu

1.16

NPUBOAMWTh  TPUMEPHl  (HAXOAWTh HWHPOPMALMIO O  TpUMepax)
MIPAKTUIECKOTO WCIIOIB30BaHMS (DU3MYCCKUX 3HAHWNA B IOBCEIHEBHOU
YKU3HM JIJIs1 0O0ecTieueHHs 0€30MacHOCTH MPU 0OpAIIEHUH ¢ TPUOOpaMHU U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JIOPOBbS H COOJIIOICHUS

HOPM 3KOJIOTHUYCECKOI'0 TOBEACHUS B Oprxcanmeﬁ cpeae

1.17

1.18

1.19

OCYILIECTBIATh MOUCK HMHGpOpMaLUU (PU3UYECKOTO COJECpXkKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHMM M IyTEM CpaBHEHUs
JIOTIOJTHUTENBHBIX ~HUCTOYHMKOB BBLACIATH HMH(OpMAIUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

HCIOJIb30BaTh  INPU  BHINOJHEHUM  Y4YEOHBIX 3aJaHUNl  Hay4yHO-
NOMYJISAPHYIO JIUTEpaTypy (PU3MUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypcsl cetu  VHTepHer; BiageTb — npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMM M3 OJHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W KPAaTKHE YCTHBIE COOOIICHUS,
0000mmass WHPOPMAIMIO M3 HECKOIbKUX WMCTOYHUKOB (DHU3HUECKOTO
COJIep’KaHusl, B TOM 4YHCJIEC NYOJIMYHO TPEIACTABIATH PE3yIbTaThl
MIPOEKTHOMN WJIM MCCIEA0BATENbCKON AEITETbHOCTH, IPH ITOM TPAaMOTHO

WCIOJIb30BaTh M3yYCHHBIH TMOHATUIHBIA ammapar Kypca (QU3UKH,




COTIPOBOKAATh BBICTYIUJICHHE MTPE3EHTAINEH

1.20

IIPU BBIOJHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAaHUN (PU3MUECKUX
MPOIIECCOB PACHPENEIATh OOSA3aHHOCTH B TPYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4yaMH, CJIEIUTh 3a BBINOJIHCHUEM IUIaHA JACHCTBUN
U KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OILEHHBATh COOCTBEHHBIN BKIAJ B
JESATEIbHOCTD IpYIIIbL, BBICTPauBaTh KOMMYHHUKaTHUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

13

pas3jimuaTth ABJICHHA II0 OIMCAHHMIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~IGCKO€ SBJICHUC

pacro3HaBaTb HOPOABJIICHUC H3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBICHUM B
OKpYyKaromeM MUpe, B TOM YHUCJIC (1)14314%01(1/16 SABJICHUA B ITPHUPOJIC, IIPpU
OTOM INEPCBOJUTL IMPAKTUYCCKYIO 3aJady B y‘~I€6HYIO, BBIACTIATD

CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh HM3YYECHHbIE CBOMCTBA Ten U (U3MUECKHE SIBICHUA,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, NPU ONHUCAHUM TPABHIBHO
TPaKTOBAaTh (PU3UUECKHI CMBICI UCHOJIb3YEMBIX BEIMYMH, 0003HAUEHUS
U eAMHUIBI (PU3MUYECKUX BEIMYUH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMM BEIWYMHAMM, CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)PBPI‘ICCKI/IC SABJICHUSA W HPOUECCHI,
HCIIOJIB3YyA HU3YUYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO

q)OpMYJII/IpOBKy 3daKOHAa U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBIICHATH (PU3NYECKHE IMPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE  CUTyalluil  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH NIPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 2 —
3 JOrMYecKMX WIaroB ¢ NOMOWIBIO 2 — 3 U3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/ILICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiate pacuy€THble 3amaud (omuparommecs Ha cucremy w3z 2 — 3



1.8

1.9

YpaBHEHMI), HCIONB3ys 3aKOHBI W (OPMYINBI,  CBS3BIBAIOIIHUC
¢usnyeckue BENIWYMHBI: Ha OCHOBE aHalM3a yYCJIOBUS  3aJau
3alUChIBATh  KPaTKO€  yCJIOBHE, BBIBIATH  HEJOCTAIOIIUE WU
M30BITOYHBIC JIaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE
IUISl peIICHHs, NPOBOAUTH pAcyéThl W OLEHHMBATh PEATMCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pELIUTh IPU IOMOILIA
(GU3MUECKUX METOJIOB, HCIOJIb3Yys ONMCAHUE MCCIIEIOBAaHMS, BbIICIATH
IIPOBEPSAEMOE  IPEIIOI0KEHUE, OLEHUBAaTh NPABUIIBHOCTh IOpsAKa
IIPOBEJICHUSI  UCCIENOBaHMA, JeJaTh  BbIBOABL, HMHTEPIPETUPOBATH

pe3ybTaThl HAOIOICHHUI 1 OTIHITOB

MPOBOJUTH OMNBITBI 10 HAONIONCHUIO (PU3MYECKUX SBICHUUA WIH
(U3MUECKUX CBOWCTB TEJ: CaMOCTOATENFHO COOMpATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBaHWS, OMUCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI

1.10

1.11

MIPOBOJIUTH MPU HEOOXOMMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONIPEIEIIsis
cpeaHee 3HAYCHHE H3MEpseMoil BenMuMHBI ((OKYCHOE pacCTOSHUE
cobuparoiield JMH3bI), OOOCHOBBIBATH BBHIOOpP crmocoba H3MEpPEHUs

(u3MepUTEILHOTrO MpUdOpPa)

IPOBOJUTH HCCIEIOBaHME 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
HCIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUN: IJIaHUPOBaTh HCCIIEIOBAHUE,
CaMOCTOSITENILHO ~COOMpaTh YCTaHOBKY, (DUKCHpPOBAaTh pPe3yJbTaThl
MOJIyYEHHOM 3aBUCHMOCTH (U3WYECKUX BEJIMYMH B BHUAE Tabnuuu

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICOAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BETUYMH: IIAHUPOBAThH
M3MepeHus, coOupaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBINOJHATH
U3MEPEHUS, CIeAys NPENIOKECHHON MHCTPYKIMH, BBIYUCIATh 3HAYCHUE
BEJIMYMHBl W aHAJIM3UPOBATH IIOJYYEHHBIE PE3YJNbTATBl C YYETOM

3aJlaHHOH MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ

1.13

1.14

CO6J'IIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa6 oT¢C C

71a00paTOpPHBIM 000PYTI0BAaHUEM

pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YUYEHHBIX (U3MUECKUX MOJENEeH:
MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYEUHBIH MCTOUHUK
CBE€Ta, JIy4, TOHKas JHMH3a, IJIaHETapHas MOJEIb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'0 AApa



1.15

1.16

1.17

1.18

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HW3YYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX OMUCAHUS, UCHOJIb3Ys 3HAHUS
O CBOMCTBaX (HU3MYECKUX SBJICHUH U HEOOXOAUMBbIE (PUINYECKUE

3aKOHOMEPHOCTH

HCIIOJIb30BAaTh  CXEMbl M CXEMAaTUYHBIE PUCYHKHM  HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, WU3MEPUTEIIbHBIX npuOopoB u
TEXHOJIOTUYECKUX MPOIECCOB MPH pPEIICHHH Y4eOHO-TPAKTHUIECKUX
3a/1a4, ONTHUYECKHE CXEMBbI JIJISi MOCTPOCHUS H300paKEHUH B IJIOCKOM

3epKalie U COOMparoNIeH JINH3e

OPUBOAUTH TPUMEPHl  (HAXOAUTh HWHPOPMALMIO O IpUMepax)
MPaKTUYECKOTO HCIIONB30BaHMs (M3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HH [T oOecrieueHust 0€301MacHOCTH pY 00PAIeHNH ¢ TPUOOpaMH 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUS 370POBbS U COOJIOACHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKPY’Kalollel cpesie

OCYIIECTBIISITh MOUCK MH(pOpMANKUU (PU3UYECKOTO COJCpPKAHUS B CETH
HNuTepHeT, caMocTOsATENbHO (hOPMYIUPYS TOUCKOBBIN 3alIpoc, HAXOAUTh
MyTH OIPENICICHUSI JOCTOBEPHOCTH TIONYy4YeHHOW wWH(pOpMAMU Ha

OCHOBE MMECIOIIUXCS 3HAHUM U JOMOJTHUTEIBHBIX HCTOYHUKOB

1.19

1.20

1.21

WCIIOJIb30BaTh TPU  BBINIOJHEHUM  y4eOHBIX  3aJaHUN  HAy4YHO-
MOMYJSIPHYIO  JINTEPATypy (PU3UYECKOTO COJACpIKAHMS, CIPABOYHBIC
Marepuaibl, pecypchl ceth  MHTepHer; BiaaeTh  OpUEMAMH
KOHCIIEKTUPOBAHUSA TEKCTa, Mpeobpa3zoBaHus MHpOpManuu U3 OJHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
uHGOpMAlUK U3 HECKOJBKUX HCTOUYHUKOB (DPU3NYECKOTO COJEpIKaHMS,
nyOJIM4HO IIPEACTABIIATH pe3ynbTaThl MIPOEKTHOMN WU
HCCIIEA0BATEIIBCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BATh
M3Y4YCHHBI TOHATUHHBIM amnmapar HM3y4aemoro pasiena (Qusukd u
COIIPOBO’KAATh BBHICTYIUICHHE Mpe3eHTaluel ¢ yuéToM OcOOEHHOCTEH

ayIMTOPUH CBEPCTHUKOB

IIPpH BBIITOJTHCHHUN y‘IG6HBIX IIPOCKTOB U I/ICCJIC}IOBaHI/Iﬁ CbI/I?,I/I‘IeCKI/IX
IpOLECCOB paCIIPCACIIATh 00513aHHOCTH B rpymmc B COOTBECTCTBUHU C
IIOCTAaBJICHHBIMU 3aJavdaMH, CJICAUTD 3a BBIIIOJIHCHHUEM IIJIaHa )IeﬁCTBPIﬁ
" KOPPCKTHUPOBATH €0, aICKBATHO OLICHUBATDH COOCTBEHHBIHM BKJIad B

ACATCIIBHOCTD I'PYIIIbI, BEICTpanBaTb KOMMYHUKATUBHOC




B3aMMO/ICIICTBHE, MPOSBIISASL FTOTOBHOCTD pa3periaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaesia 3jieMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEI'O MHUPA

®duszuka — Hayka O mnpupoje. SBieHus npupoasl. dusnyeckue

11 SIBIICHUS: MEXaHUYECKHE, TEIJIOBBIC, JIEKTPUICCKUE, MATHUTHBIC,
CBETOBBIC, 3BYKOBBIC
®dusnyeckue BeNMWYUHBL V3MepeHHE (U3MYCCKUX BEIHYHUH.
1.2 dusnueckue puOOPHI. [TorpemHocTts U3MEpEHUi.
MexayHapoiHasi CUCTEMa CMHHUIL
EcrecTBeHHOHAYYHBIH METOI [TO3HAHUSA: HaOI0IEHNE,
1 13 MOCTAHOBKA  HAYYHOTO  BOMNPOCA,  BBIIBIKEHUE  THIIOTE3,
' HKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, 00BICHEHUE HAOJII01aeMOro
SIBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIIeH
[TpakTryeckrie padOTHI:
N3mepenne paccTOsTHUN.
15 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Ornpesienienre pa3MepoB MaJIbIX TeJl.
W3mepenne  TemmepaTyphl  NpU  MOMOIIM  KUAKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATyPhI

[NEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHUUN BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. OMNbITHL,

21 JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BELIECTBA
25 JIBmxenne yactul BeniecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHULL C
' Temneparypoil. bpoyHoBckoe nBukenue, n1uddysus
2 2.3 B3aumopeiicTBie yacTHIl BELLIECTBA: IPUTSKEHUE U OTTAJIKUBAHNE
ArperaTHble COCTOSIHMS BELLIECTBA: CTPOCHME I'a30B, KUIKOCTEH U
24 TBEPABIX  (KpUCTAIMYECKHUX) Tel.  B3auMocBsizb  MexAy
' CBOMCTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMSAX U HX
ATOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI




2.6

[TpakTrueckue pabOTHI:

OueHka AuaMeTpa aroMa METOJIOM PsIOoB (C HCIOJIb30BAHUEM
dboTorpaduii).

OnbITHI 110 HAOJIIOACHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO

MMPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JBHXKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE

3.1
JBUKCHHE
3.9 Cxopocts. Cpenssisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHJKECHUU.
' Pacuér myTu 1 BpeMeHM JBUKECHUS
SBnenue uHepuuu. 3aKOH HMHEpUUU. B3aumoneicTBue Tesn Kak
3.3 IIPUYMHA U3MEHEHUs CKOPOCTH JBMKEHUs Tesl. Macca kak Mepa
WHEPTHOCTH TeJla
34 ITnotHoCTh BemiecTBa. CBA3b INIOTHOCTU C KOJMYECTBOM MOJIEKYJ
' B elMHMIIE 00bEMA BEllleCTBA
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
' JUHaMOMeTpa
37 SIBneHue TAroTeHus M cuia TsokecTH. Cuila TSHKECTH Ha JIPYrux
' maHerax. Bec rema. HesecomocTs
38 Cuna tpenus. TpeHue CKOIbXKEHUS M TPEHHUE NMOKOs. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
' PaBHOelicTBYOIIAs CHIT
[TpakTyeckue pabOTHI:
OmnpeneneHue CKOpPOCTH PaBHOMEPHOTO MABM)KEHMs (IIapuka B
KHUJIKOCTH, MOJIENTU 3JIEKTPUYECKOro aBTOMOOWIS M Tak jajee).
OrmpesiesieHre CpeHEH CKOPOCTH CKOJIBKEHHUs Opycka WIH
3.10 IIapuKa [0 HAKJIOHHOW IiockocTu. OmpeneneHue IUIOTHOCTH

TBEpAoro Ttena. OMNbITH, JEMOHCTPUPYIOUIME 3aBHCHUMOCTH
pacTshkeHus (aedopMannu) MPYKUHBI OT TNPHIIOKEHHOM CHIIBI.
OnpIThI, JEMOHCTPHUPYIOUIME  3aBUCUMOCTb  CHJIBI  TPEHHS

CKOJIB’KCHHA OT B€Ca TCJIa M XapaKTepa COHNPUKACAIOIMIUXCA




MOBEPXHOCTEN

dusnyeckne SIBICHUA B mnmpupoaec: IMpUMEPBI OBHXKCHUA C

3.11 pa3IMYHBIMKA CKOPOCTSIMH B JKMBOM M HEKHUBOM NPUPOAE, ACUCTBHE
CHWJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHUYEeCKHEe yCTPOMCTBA: TUHAMOMETP, IO IITUITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEN 1 TA30B

HaBnenue tBEpIoro tena. CriocoObl yMEHbIIEHUS U YBEIMYCHUS

4.1
JIaBJICHUS
13 JaBnenue rasza. 3aBUCHUMOCTb JaBJIEHHUS Ta3a OT 00bEMa,
' TEMIIEPATYPbI
r [lepenaya naBneHus TBEPABIMHU TEJlaMH, KHUJIKOCTSMU U razaMu.
' 3akoH [lackans. [TneBMaTHUeCKue MalIMHBI
3aBUCHUMOCTh JaBJICHUS KUJKOCTU oT TITyOUHBI.
4.4 Iunpocratudeckmii  mapagokc.  CooOmaromecs:  COCY/IBI.
['uppaBnnyeckre MEXaHU3MbI
Atmochepa 3eminn u arMmocdepHoe aaBineHue. [IpuymHbI
A5 CYIIECTBOBAHMS  BO3AyIIHOW  oOomouku  3emim.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
46 W3mepenune armocdepHoro nasiaeHus. [Ipubopsl 1 n3mepeHus
' aTMOC(EpPHOTO AaBICHUS
47 JelicTBUEe KUIAKOCTM W Ta3a Ha MNOTPYKEHHOE B HHUX TeEJO.
' BeitankuBatomas (apxuMeoBa) cuia. 3akoH Apxumenaa
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTyeckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH Beca Tella B BoJe OT 00OBEMaA
NOTPYKEHHOW B JKMAKOCTb 4acTu Tena. OmnpexneneHue
BBITAJIKUBAIOIIEH CHJIBI, JEMCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
9 KuakocTh. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI,

JIEUCTBYIOIIE HA TEIO B KUIAKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTh  BBITAJIKUBAIOIIEW  CHIIBI,
JIEHCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00bEMa MOTrpyXKEHHOU B

KHUAKOCTDH qacTu TCJ1a n oT IIJIOTHOCTHU KHUAKOCTH.

KoncTpynpoBanue apeoMerpa WJIM KOHCTPYMPOBAHHE JIOJIKU U




OIpeIeNICHUE €€ TPY30IOIbEMHOCTH
410 @dusnyeckue SABICHUS B MPHUPOAE: BIUsSHHE aTMochepHOro
' JABJICHUSI HA KHUBOW OpraHU3M, IJIaBaHUE PHIO
TexHu4yeckrue yCTpOWCTBa: COOOIIAIOIINECS COCYIbI, YCTPOMCTBO
411 BOJIONIPOBO/A, THUIPABIMYECKUN TMpecc, MaHOMeTp, Oapomerp,
BBICOTOMEP, MOPIITHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPTUA
5.1 Mexanudeckas padbora
5.2 MexaHuueckasi MOIIHOCTb
£ 3 [IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' IIpaBuno paBHOBecHs ppI4ara
5.4 [IpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKY
56 «3omoTtoe  mpaBwiIo» MexaHukd. KoaddummeHnt mone3Horo
' neicTBUs MexaHu3MoB. [IpocTbie MeXxaHU3MbI B OBITY U TEXHUKE
5.6 [loTeHumanpHast SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5 5.7 Kunernueckas sneprus
Eg [TonHas MmexaHnuueckasi JHEprusi. 3aKOH U3MEHEHHUS U COXPaHEHUS
' MEXaHUYECKOM IHEPrun
[TpakTudeckue paboOTHI:
Omnpenenenne padoThl CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBHIKEHUU
5.9 TeJaa MO TOPU30HTAIbHOW MOBEPXHOCTH. VccienoBaHue ycloOBHiA
paBHOBecus pbryara. M3mepenune KIIJ[ HaKIIOHHON IJTOCKOCTH.
N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTrUu
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PhIUAr B TEJI€ YEIOBEKa
511 TexHuueckue yCcTpOMCTBA: phlyar, IMOJBUXHBIA U HENOIBUKHBIN
' 0JIOKH, HAaKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Ko
pa3n IIpoBepsiemble 3j1€eMeHTHI COAePKAHUS
3j1eMeHTa
e1a
TEITJIOBBIE SABJIEHU A
6
6.1 OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KUHETUYECKON TEeOpHUH




cTpoeHHusl BellecTBa. Macca U pa3Mepsl MoJeKysl. OIBbITHI,
HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOI TeOpuH
6.2 Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOI0 COCTOSIHUM BEIECTBa.
' Kpucrannuueckue u amopgHsble Tena
6.3 OOBsiCHEHHE CBOWMCTB T'a30B, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE
' HOJIOKEHUN MOJIEKYISIPHOKMHETUYECKON TeoprH
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacupeHue u cxaTHe
6.6 Temmneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTbIO TEILIOBOTO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennss sHeprust. Cnoco0bl H3MEHEHHsI BHYTPEHHEH SHEprHH:
' TeruIonepeiaya u coBepLIeHne paboThl
6.8 Bunel  Temuionepenauu:  TEMIONPOBOAHOCTb,  KOHBEKLHS,
' U3Iy4eHue
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTb BELIECTBA
TernmooOMeH M TEMJIOBOE pPABHOBECHE. YPAaBHEHHE TEIUIOBOTO
6.10
OanaHca
6.11 [InaBneHne W  OTBeplEBaHHE KPUCTAJUIMYECKHX  BEILECTB.
. VY aenpHas TENoTa MIaBIeHUs
[Tapoobpa3zoBanne u KoHzaeHcauus. Mcnapenuwe. Kumnenue.
6.12 VYaenpHast TerI0Ta Napoodpa3zoBaHus. 3aBHCUMOCTh TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EPHOTro JIaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEMJI0Ta CTOPAHUS
6.15 [Tpunuunsr pabotel TemnoBbix asurareneit KIIJ[ TemmoBoro
- nBuratens. TernoBble ABUraTeIH U 3alllUTa OKpYXKaroIeil cpeibl
3aKOH COXpaHEHUsT U TpEeBpallleHus] DSHEPrUh B TEIJIOBBIX
6.16
nporeccax
[IpakTuyeckue paboThI:
6.17 OnpIThl 1O  OOHApPYKEHUIO JEHCTBUSL CHUJ  MOJIEKYJISIPHOTO
HPUTSKESHUS.




6.18

6.19

OnpITl 10 BBIPAIIMBAaHUIO KPUCTAUIOB IMOBAapEHHON COJMU WIIHU
caxapa.

OnbITel 1O HAOMIOJEHHMIO TEIUIOBOIO  pacUIMpeHHsl Ta3os,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPHUIIA.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh NIABICHHS BO3AYyXa OT
ero 00bEMa 1 HarpeBaHus WU OXJIAKICHHUSL.

[TpoBepka rumoTe3bl JUHEHHONH 3aBUCUMOCTH JUIMHBI CTOJIOHMKA
KHUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIEepaTyphl.
HaGnroneHue n3MeHeHusl BHYTPEHHEH SHepruu Tesa B pe3yibTare
TeIuIonepeiauy U paboThl BHEITHUX CHJI.

HccnenoBanue  sBIEHUS  TEIUIOOOMEHAa TpU  CMELIMBAHUU
XOJIOJHOW U ropsiueil BOABI.

OnpeneneHue KOJNYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOH IpHU
TEII00OMEHE C HarpeThIM METAIIMUECKUM LIUITUHIPOM.
Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

OnpeneneHHe YHGHBHOﬁ TCIIJIOTHI IJIaBJICHUA JIbJA.

@u3nuecKkue SBJICHUs B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE H
KalWUIAPHBIE SBJIEHUS B MPUPOJAE, KPUCTALUIBI B IIPUPOJE,
uznydenue ConHna, 3aMmep3aHue BOJOEMOB, MOpPCKUE OpH3bI;
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa.

TexHu4eckue yCTpOMCTBA: KAWLIAPBL, IMPUMEPHI UCIIOIb30BAHUS
KPUCTAJUIOB, JKUJAKOCTHBIM TEpMOMETpP, HaTYUK TEMIIEpaTyphl,
TEPMOC, CHCTEMA OTOIUIEHHsI JIOMOB, THTPOMETpPBI, IICUXPOMETP,

napoBas Typ6I/IHa, ABUTATCJIb BHYTPECHHET'O CT'OPaHU.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

3JICKTpPI3aL[I/ISI TECII. I[Ba poaa SJICKTPUICCKUX 3apa10B

BzaumoneiictBue 3apsSPKCHHBIX  TCII. 3akoH KyJ'IOHa (3aBI/ICI/IMOCTB
CHJIBI B3aHMOACHCTBUS 3aPSKCHHBIX TCJI OT BCJIMYMHBI 3apsa0B U

PacCTOSHUSI MEXK/TY TeJIaMH )

SHCKTpI/ItIeCKOC ITI0JIC. HaprI)KéHHOCTB QJICKTPUYCCKOTO II0JIA.



ITpuHnun CYNEPHO3ULINU IEKTPUYECKUX oJIeH (Ha

KaueCTBEHHOM YpPOBHE)

Hocurenn NEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anektpuueckuid  3apsna.  Crpoenue aroma. IIpoBomHuku U
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
26 ONEeKTpUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOTO
' TOKa. VICTOUHHMKM OCTOSIHHOTO TOKA
24 JleficTBUSI  BJEKTPUYECKOTO TOKa  (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onexrpuueckas nens. Cuia Toka. DJIEKTPUYECKOe HaPsSyKEHUE
29 ConpoTuBieHHEe  NPOBOJHUKA.  YIEIBHOE  CONPOTHUBIICHUE
' BELIECTBA
7.10 3akon Oma aJ1g y4acTka 1enu
7.11 [TocnenoBarenbHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
PabGoTa W MOIIHOCTH 3JIEKTPUYECKOrO TOKa. 3akoH Jlxoyns —
7.12
Jlenna
213 DJEeKTpUYECKUe LEeNU U MOTPEeOUTENH 3IEKTPUUYECKON SHEPruu B
' obiTy. KopoTkoe 3aMbikaHue
7.14 ITocTosiHHBIE MarHUTHI. B3auMoielicTBE OCTOSTHHBIX MATHUTOB
MarguTtHoe 1mojie. MaruuTHoe mojie 3eMJIM U €ro 3HadeHue I
7.15
JKU3HU Ha 3emie
216 Oneir  Opcrega. MarHuTHoe T1oje  BJIEKTPUUECKOro  TOKa.
' [IprMeHeHne AIeKTPOMarHuToOB B TEXHUKE
JleficTBe  MarHMTHOTO TIOJII HAa IPOBOJHUK C  TOKOM.
7.17 DneKTpoBUTaTETh ITIOCTOSTHHOTO TOKA. Hcnons3oBanue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE
Onbeitel - Dapages. SIBieHHME SIEKTPOMAarHUTHOM — MHAYKIIMH.
7.18
IIpaBuno Jlenna
OnektporeHepatop. CrnocoObl  MOJNy4yeHUS  BIEKTPUUECKOMN
7.19 SHEPruM. DJEKTPOCTAHIMM Ha BO30OHOBISEMBIX MCTOYHHKAX

SHEPTUU



7.20

[TpakTuyeckue paboOTHI:

OnbITel MO HAOJIOJCHUIO AJIEKTPU3ALMU TEl MHAYKIUEH M IpU
COIPUKOCHOBEHHH.

HccenenoBanue NeHCTBUS 2JIEKTPUYECKOTO I10JII HA IIPOBOJHUKHU U
JUDJIEKTPUKH.

COopka u npoBepka pabOThl 3JIEKTPUYECKOM LENU HOCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa, MAYILEIO 4epes
pE3UCTOpP, OT CONPOTHUBIEHUS PE3UCTOpPAa M HAIPSHKEHHUS Ha
pe3ucrope.

OnpIThl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
CONPOTHUBIIEHUS INPOBOJHUKA OT €ro  JUIMHBL,  IUIOIIAJIU
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka IIpaBHJIa CJIOKEHUS HapsLKEHUH npu
IIOCJIEIOBATEIIbHOM COEIMHEHHHM [JBYX pe3ucTtopoB. IIpoBepka
IpaBWwia JUisl CWIbl TOKa IPU MApPAJJICIIBHOM COECIUHEHUU
pesuctopoB. OmnpezneneHue padOThl  IEKTPUYECKOIO  TOKa,
17918 %11(SY0) 4yepes  pe3ucTop. Omnpenenenue MOIIIHOCTH
ANEKTPUYECKOTO TOKA, BBIACISIEMON Ha pe3uctope. MccnenoBanue
3aBUCUMOCTH CWJIBI TOKa, HAYIIET0 4Yepe3 JIAMIIOYKY, OT
HanpspkeHuss Ha Hed. Ompenenenme  KIIJ[  nHarpesarens.
HccnenoBane  MarHUTHOTO — B3aUMOJCHCTBUSL  MTOCTOSHHBIX
MarHuToB. M3ydyeHne MarHMTHOIO MOJIsi MOCTOSIHHBIX MarHWTOB
npu WX O0bEeNMHEHMHM W pasneneHuu. VccinemoBanuwe IeicTBUA
NIEKTPUYECKOTO TOKA HAa MArHUTHYKO CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEUCTBHS KaTyIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA M HAIPABJICHHs TOKA B KaTyIIKE.
N3yuenne neWCTBUS MATHUTHOIO TOJIA HAa MPOBOJHHUK C TOKOM.
KoHctpyupoBanue u u3yuyeHHe pPabOThl  DJIEKTPOABHUIraTEIIs.
N3mepenne KIIJ[ anekrponBuratenbHoil ycTaHOBKHM. ONBITHI 11O

HCCICIOBAaHUIO SABJICHUS ]I eKTPOMaFHI/ITHOfI HHAYKIOHHA:




UCCIICIOBaHME  M3MEHEHMH  3HAUeHUs W HaIpaBICHHS
MHYKIIHOHHOTO TOKa
dusnueckue SBICHUA B TPHPOJE: DSJICKTPUUYECKUE SBICHHUS B
201 aTMocdepe, EKTPUUECTBO JKUBBIX OPraHU3MOB, MArHUTHOE I10JI€
- 3emiH, Apeild MOm0CcoB, pojb MArHUTHOTO IOJIA JJIS JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHuueckue ycTpoHCTBaA: 3JEKTPOCKOI, aMIepMETP, BOJIbTMETP,
peocrar, CU€TUUK JIEKTPUUYECKON SHEpIuy,
79 AIIEKTPOOCBETUTEIHHBIC npubopHl, HarpeBaTeIbHbIE
. ANIEKTPONPUOOPHI (IPUMEPBI), DIEKTPUUCCKHUE MPEAOXPAHUTEIH,
3JIEKTPOMArHUT, 3JIEKTPOJIBUraTelb MOCTOSIHHOTO TOKA, TeHepaTop
HOCTOSIHHOT'O TOKa
9 KNIACC
Kon Kon
[TpoBepsieMbIe 7IEMEHTHI COEPIKAHHUS
pasziena  3JeMeHTa
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanudeckoe nBmxkeHue. MarepuanbHas Touka. Cucrema
' oTcyéTa
8.2 OTHOCUTENTBHOCTh MEXAHUYECKOT'O IBUKEHHUS
8.3 PaBHOMepHOE MpsIMOIMHEIHOE IBUKEHHE
8.4 HepaBHoMepHOoe  mpsiMonuHeiHoe  JBUkeHue. CpenHsas
' MTHOBEHHAsI CKOPOCTH TeJia IIPH HEPABHOMEPHOM JIBHKCHHUU
8.5 VYckopenne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8 8.6 CoboaHoe nagenue. OneiTel ["anunes
PaBHOMepHOE nBMXKEHME MO OKpyxXHOCTH. Ilepuon u uacTtoTa
8.7 oOparieHusl. JIuneitnas u yrJjIoBas CKOpOCTH.
LleHTpOCTpPEMUTENBHOE YCKOPEHHUE
8.8 ITepBsiit 3akoH HproToHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpyHIMI CynepHO3ULINY CUT
8.12 Cuna ynpyroctu. 3akoH ['yka




Cuna TPEHUA: CHJIa TPCHUSA CKOJIBXKCHHA, CHUJIa TPCHUSA I1IOKOs,

8.13
JIPYTHE BUBI TPCHHUS
814 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHS. YCKOpEHHE
' CBOOOJHOTO MaJACHUS
8.15 JBwxenne tmmaner Bokpyr Connua. IlepBas kocMmuueckas
' ckopoctb. HeBecomMocTh U neperpysku
8.16 PaBHOBecue MarepuanbHOM TOUkU. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEPIOro TeEnma C 3aKPEIUIEHHOW OCHIO BpalCHUA.
' MowmenT cuinsbl. LlenTp Tsbxectn
8.18 Nmnynsce Tena. M3menenue umiyibsca. IMImysbsc cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTb
8.9 PaGota cunm TskecTH, ynpyroctd, TpeHus. CBsi3b JHEPrUU H
' paboThI
893 [ToreHunanbHass 3HEprusi Teja, MOAHITOIO HaJ IOBEPXHOCTHIO
' 3emun
8.24 [TorenuuanpHas SHEPTUS CKATON TPYKUHBI
8.25 Kunernyeckas sHeprus. Teopema 0 KHHETHYECKOU SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckne paboThI:
OrmpesiesieHre CpeHEM CKOPOCTH CKOJIBKEHHUsT Opycka WM
JIBIOKEHHS] [IapyuKa MO0 HAKIOHHOW TuiockocTH. OmpereneHue
YCKOpEHUS Teja IPU PaBHOYCKOPEHHOM JIB)KEHUU 110 HAKJIOHHON
IJIOCKOCTH.
HccnenoBanne  3aBUCMMOCTH  IyTH  OT  BPEMEHM  IpHU
8.7 PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYaJlbHOW CKOPOCTH.

ITpoBepka rumoTe3bl: €ciiv MIpu paBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YMCEl,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXXEHHSI OT CHIIBI
HOpMaibHOro naBieHus. OnpeneneHue kodpduuueHta TpeHUs
ckonbkeHus. OnpeneneHue KECTKOCTH NPYKUHBL. OnperneneHue

pa6OTBI CUJIBI TpCHHUA IpPU PAaBHOMCPHOM JIBHXKXCHHH TECjIa I10




TOPU3OHTAILHONH TOBepXHOCTH. OmpeneneHue padOThl  CHIIBI
YIIPYTOCTH IIPY NOABEME I'Py3a C UCIOIB30BAHUEM HEIOABUKHOTO

U IIOJBUXXHOI'O 0J10KOB

du3nyeckue SIBICHUSI B IprUpoOAC: NPHUIIHMBBI U OTJIMBEI, IBMXCHUC

8.28 wiaHeT CONHEYHOW CHCTEMBI, PEAKTHBHOE JIBUKCHHE IKHBBIX
OpraHu3MOB
820 TexHUUeCKHE YCTPOWCTBA: CIUIOMETP, JAATYUKH IIOJIOKCHHUS,

paccTOsHUS U YCKOPEHHUS], PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarenbHoe  OBMXXKEHHE. OcCHOBHBIE  XapaKTEPUCTHKHU

KOJIEOaHMIA: nepuon, 4acrtora, aMIuIuTyaa

9.2

MaremMaTtnyeckuii M TOPYXKUHHBIM MasaTHUKH. [IpeBpaiienue

OHCPI'uHU IIpU KoJIEOATEILHOM JABMOKCHHUN

9.3

38.TYX3.IOH_II/IG KoJIe0aHusI. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

9.5
9.6

9.7

9.8

Mexannueckue  BoaHbL.  CBOMCTBA  MEXAaHUYECKMX  BOJIH.
IIpononbHeIe U nONIEpeYHbIE BOIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHu4eckue BOJHBI B TBEPAOM  TEllE,

CEHCMUYECKHE BOJIHBI

3Byk. [')pomKkocCTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
Wn¢pa3Byk u yiabTpa3Byk

[TpakTyeckue pabOTHI:

Omnpenenenyre 4acToThl U NepuoAa KojJeOaHui MaTeMaTHUyecKOro

MasiTHHKaA.

Omnpenenenye 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH Tepro/ia KoJIeOaHUl MOABEIIEHHOTO
K HHUTH Tpy3a OT JUIMHBI HUTU. McciaepoBaHue 3aBHCHUMOCTH
nepuofa KoilebaHWil TMPYXKUHHOTO MasTHHKA OT Macchl Tpys3a.
IIpoBepka  HE3aBUCHUMOCTHM  IiepuoAa  KojebaHuil  rpysa,
MOJABEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOTHOTO MaIeHUS

du3nueckre ABICHUS B npupoac: BOCHPUATHUE 3BYKOB KXHWBOTHBIMU,

3CMIJICTPSICCHUC, ceilicMu4YecKre BOJIHBI, HYHaMH, 5X0

9.9

TexHuueckue YCTpOﬁCTBaI OXO0JIOT, UCIIOJIb30BAHUC YJIBTPA3BYKa B

OBITY U TEXHHUKE
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OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJIEKTPOMArHuTHOE MOJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBa
' AJIEKTPOMATrHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHasi npupoja cera. CKopocTh cBeTa. BoiaHOBBIE
' CBOIICTBa CBETa
[TpakTuueckue paboThI:
10.4 N3yuenue CBOWCTB DJJIEKTPOMAarHUTHBIX BOJH C  IIOMOIIBIO
MOOWMJIBHOTO TenedoHa
105 @dusnyeckue SBICHUS B NpUpoje: OHOJOTMYECKOE JEHCTBUE
' BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3ITyYEHUI
10.6 TexHu4yeckue yCTPOMCTBA: MCIOJIB30BAHUE AIIEKTPOMATHUTHBIX
' BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBasg moneinb cBera. UcTouHMKH cBETa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa
114 [Ipenomnenue cBera. 3akoH TmpenomsieHus cBera. [lomHoe
' BHYTPEHHEE OTpaKECHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
11.6 Ornruueckas cuctema ¢oToarnrmapara, MUKpPOCKOIIA U TeJIeCKoTa
11.7 I'ma3 kak ontuueckas cucteMa. biIM30pyKOCTh 1 TalbHO30PKOCTh
118 Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. CiokeHne
' CIIEKTPaJIbHBIX LIBETOB. [{ucnepcus ceera
[IpakTryeckue paboThI:
HccnenoBanue 3aBUCMMOCTH yIila OTPa)KEHUsI CBETOBOIO Jiy4a OT
yriia majeHusl.
W3ydyeHne XapaKTepUCTHK H300paxKeHHs] TpeaMeTa B IUIOCKOM
3epKaje.
11.9
WccnenoBanue 3aBUCUMOCTU yTia MPEIOMIIEHHUS] CBETOBOIO Jyda
OT yTJIa TaJIeHUs Ha TPAHMIIE «BO3IYX — CTEKIIO».
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECKOW  CHIIBI
coOuparoie TMH3BL.




OMnBITHI MO Pa3JI0KEHHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITH IO BOCHPUATHIO [BETA MPEIMETOB MPU MX HAOIIOICHUU

yepes LBETOBbIE (DUIIBTPHI

dusnyeckue SBICHUS B Ipupoac: 3aTMCHHUIA COJ'IHHa u .HYHBI,

11.10 [BETa TeJ, ONTHYeCKHWe sBicHHS B arMmochepe (uBer HeOa,
pedpakuus, pagyra, MUPax)
111 TexHuueckue ycTpoWCTBa: OYKHM, HeEpUCKOIN, (¢doToamnmapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pesepdopna m mnanerapnass Mojaenb aroma. Mojenb
' aroma bopa
129 Ucnyckanue u nornomenue ceeta atomoM. KBanTtel. JIuHeluarsie
' CIIEKTPbI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue atomHoro sigpa. HykinoHHass mozenb aTOMHOrO sijpa.
- N3oTomnsl
12.5 | PammoakTtuBHBIC ipeBpanicHus. [lepro momypacmnana aTOMHBIX siIEp
12.8 SnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MacCOBOIO
' qucen
12.7 OHeprus CBs3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
12 128 Peakuuu cunresa u aenenus saep. Mcrounvku sueprun ConHua u
3BE3 ]
12.9 SlnepHas oHepreruka. JleMCTBUE paJMOAKTUBHBIX H3JIYYEHHUU Ha
' JKBBIE OPTaHU3MBI
[TpakTiueckue paboThI:
HaGnroneHue CrijionHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYEeHHUS.
12.10 HccrnenmoBanne TPEKOB: HM3MEPEHUE DHEPTHM  YaCTHUIBI  I10
TOPMO3HOMY NYyTH (110 hoTOrpadusm).
W3mepenue paaroakTUBHOTo GpoHa
@duznueckue SABICHUS B MPUPOJIE: €CTECTBEHHBIN paJnOaKTHUBHBINA
1911 ¢$oH, KOCMUYECKHE JTY4H, PaJUOAKTUBHOE U3ITydeHHE MPUPOHBIX
' MUHEPAJIOB, JEWCTBUE PAJAMOAKTUBHBIX HM3IYYEHHH Ha OpraHu3M
4esI0BeKa
12.12 TexHu4yeckne yCTpOMCTBA:  CIIEKTPOCKOI,  HWHJWBHUAYaJIbHBIN




JIO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOEHHsI OCHOBHOIi 00pa30oBaTe/ibHOI MporpaMMbl
OCHOBHOTO0 0011ero oopasosanust Ha ocHope PI'OC

[lonumanme  pomu  ¢u3MKM B HAYYHOH  KapTHMHE  MHPA;
c(OPMHPOBAHHOCTh 0A30BBIX MPEACTaBIECHUN O 3aKOHOMEPHOW CBS3U U
MO3HABAEMOCTH SIBJICHUN MPUPOABI, O POJIM IKCIEPUMEHTA B (U3UKE, O
cucreMooOpasyroneil poinu (U3MKM B pa3BUTHM E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTHH, 00 3BOMONNHY (PU3NIECKUX 3HAHUHA U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHUHE MHpPA, O BKJIAJE POCCUHCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B Ppa3BUTHE HAyKH, OOBICHEHHE

IIPOLECCOB OKPYNKAOUICTO MUPA, PAa3BUTUC TCXHUKH U TEXHOJOr Ui

3HaHUs 0 BUJAX MaTepuu (BEILECTBO U I0JIE), O JBMXKEHUH Kak criocooe
CYLIECTBOBAHMsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU TEOPUU CTPOEHUS
BEIIECTBA, O (PU3UYECKON CYHIHOCTH SIBICHUM MPHUPOJIbl (MEXaHUUECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHE pa3Iuyarh
SIBJICHUS 110 OIIMCAHMIO MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX  JaHHOE  (U3WYECKOEe  SIBJIEHHME,  yMEHHUE
pacrio3HaBaTh NPOSBICHUE U3YYEHHbIX (U3UYECKUX SBJICHUH B

OKpY’KaloIlleM MUPE, BbIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHU)

BJ'Ia,Z[eHI/IC OCHOBaMHM ITOHATHHHOI'O arrapara 1 CUMBOJIMYCCKOT'O A3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHUC HX I PCUHICHUA y‘-Ie6HI>IX 3a1a4; yMCHUC
XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUSA W IPOUECCHI,

HCIIOJIB3Ys q)YHHaMeHTaHBHI)Ie N OMIIMPUYICCKHEC 3aKOHBI

YMeHnne onuchBaTh HN3YUCHHBIC CBOMCTBA TeJI B (1)H3I/I‘-I€CKI/IG SIBJICHUA,

HCIIOJIb3YA q)HSI/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAyYHOTO TMO3HAHUA C Y4ETOM
coOmroieHnsT MpaBWwiI 0€30MacHOTO Tpyja: HaOMoIeHHE (PU3NUECKHX
SIBJICHUM:

YMEHHE CaMOCTOSITEIIbHO COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY U3
naHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA

1 3aIlUCBIBAaTh €ro Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;




MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHMH (DU3MUECKUX BEIHYHUH:
YMEHHE IUIAHHPOBATh  W3MEPEHUsS, CaMOCTOSATEIbHO  COOMpPATh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY 110 MHCTPYKILUU, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI W aHAIM3UPOBATH TMOJYYEHHBIE pE3YyIbTaThl C Y4YETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

MPOBEACHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIECIOBAHUI;
CaMOCTOSITENILHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY U
MPOBOJIUTH MCCJIEAOBAHUE [0 MHCTPYKLUU, TPEICTABIATH MOJIYYCHHBIC
3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHAE TaOnull M TpaduKoB,
YUUTBIBATh  MOTPEIIHOCTH, JIeaTh  BBIBOJBI IO  pe3yJibTaTam

ucciacag0oBaHus

[loHnMaHue  XapakTepHBIX  CBOMCTB  (DU3HMYECKMX  MOjejeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJEIU CTPOCHUS
ra3oB, JKHIKOCTEH M TBEPABIX TeEJI, IUIAHETapHAs MOJEIb aroma,
HYKJIOHHAasi MOJIeJIb aTOMHOTO S/ipa) M yMEHHE NPUMEHSATh HX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue o0bsCHATh (PU3NUECKUE POLIECCH U CBOMCTBA TeJI, B TOM YUCIIE
U B KOHTCEKCTC CI/ITyaHI/II\/JI MMPAKTUKO-OPUCHTUPOBAHHOI'0 XdapaKTCpa, B
YaCTHOCTH, BBIBJIATH INPUYMHHO-CIICJICTBEHHBIC CBSI3U U CTPOUTH
0O0BSICHEHHE C ONOPON Ha M3YYECHHBIE CBOMCTBA (DPM3MYECKHUX SIBICHHIA,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

VYMmeHnue pemaTth pacu€THele 3amaud (Ha 0Oasze 2 — 3 ypaBHEHH),
HCIOJIb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BEIUYMHBI,
B YacTHOCTH, 3allUChIBaTh KpaTKO€ YCIOBHE 3a/Jayd, BBIABIATH
HEJOCTaIOUINe JTaHHbIe, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOUMBIE
JUls €€ pelIeHUsl, HCIOJb30BaTh CIPAaBOYHbIE JAaHHbBIE, IPOBOAUTH
pacué€Tel M OLEHUBAaTh pPEAJINCTUYHOCTh IIOJYYEHHOTO 3HAYECHHUS
(u3nuecKoil BEJIMYMHBI; YMEHUE ONPEAEIATh pa3MEpHOCTh (PU3MUECKOI

BCJIIMYHHEI, nonyquHoﬁ IIpH pCHICHUHN 3aJa4n

YMeHne  XapakTepu3oBaTh  NPUHIMUIBL  JACHCTBUA  TEXHUYECKHUX
YCTPOWCTB, B TOM 4YHCIE OBITOBBIX MTPHOOPOB, W TMPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOILIECCOB MO HX OIMUCAHUIO, UCIOJb3Ysl 3HAHUS O
CBOMCTBax (HU3MYECKUX SBJICHHMHA ¥ HEoOXonumble (u3ndecKue

3aKOHOMCPHOCTH

10

YMmenue HUCIIOJIB30BaTh 3HaHHUA 0 (I)I/ISI/I‘-ICCKI/IX SABJICHUAX B
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TTOBCETHEBHOM >KM3HU JJIs o0ecreueHrss 0e301macHOCTH MPU OO0paIieHUH
¢ OBITOBBIMU NPUOOpPAMU U TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPaHEHUS
3I0pOBbSI M COOJIOZACHHS HOPM SKOJOIMYECKOIO IIOBCACHHS B
OKpyXamlIleld cpene; TIMOHUMAHUE HEOOXOAUMOCTH MPUMEHEHUS
JMOCTHXKCHUH ~ (U3MKKM M TEXHOJOTMH  JUIS  PaIllMOHAIBHOIO

IIPUPOIOIOIB30BAHUS

OnbIT moMCKa, TNpeoOpa3oBaHMs U MPEICTaBICHUS HHGOpMAIUU
(GU3MYECKOro COJAEpKaHUsl C  MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH; yYMEHHME OLEHUBATh JIOCTOBEPHOCTH
MOJy4YeHHOM uMH(pOpMalMM HAa OCHOBE HMEIOIIMXCS 3HAaHUN H
JIOTIOJIHUTEIbHBIX UICTOYHUKOB; YMEHHUE UCII0JIb30BaTh P BBINOJIHEHUN
y4eOHBIX 3a/laHdil Hay4HO-TIOMYJIAPHYIO JUTepaTypy (usnueckoro
COJiep’KaHusl, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHerT;
BlaJieHue 0a30BbIMM HaBbIKaMH IpeoOpa3oBaHus HHpopManuu u3
OJTHOW 3HAKOBOM CHCTEMBI B JIPYT'YIO; YMEHHE CO3[aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOILEHMS Ha OCHOBE MH(OpMamuu u3

HECKOJBbKHX UCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 MEXAHMWMYECKHUE ABJIEHUA
11 Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CuctemMa  OTCU€TaA.
' OTHOCHUTENBHOCTD ABM)KEHUS
19 PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHas ckopoctb. Dopmyna s
' BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONMHENHOE JIBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TE€lIa OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x, +ut
['padmku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIUU
NepEeMELICHHs, IIyTH, KOOpJAMHATHl IPU PaBHOMEPHOM MPSIMOJIMHEWNHOM
JBUKEHUU
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHH B Cllydae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Self)=vy, #f+a = g
@opmynbel UIsl NPOEKUIUU MEPEeMELICHHs, MPOEKIUU CKOPOCTH M TNPOEKIUU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=v{,x-r+ax-%.
U.\'(f) =Upy T4, L,
a (f)=canst,
U:.T: - Ul?f: :2{":{51
I'padukm 3aBUCHMMOCTH OT BpeMEHM Il HNPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOPOCTH, NPOEKLUUH MEPEMELIEHUS, KOOpAUHATHl IPH PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe manenue. GopMyIibl, ONUCHIBAIONINE CBOOOAHOE MaJCHUE Tella IO
BEepPTUKAIM (JBUKEHHE TeJla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,

MMpoCKIHMU CKOPOCTU W KOOpAWHATBI IIpHU CBO6OIIHOM nmaaCHuM TCjaa II0

BEPTUKAIIN




CkopocTh pPaBHOMEPHOIO JBIJKEHHS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 pajuyC OKPYKHOCTHU U TEPHOL

oOpareHus:
L= 2MR
T
1.6 LlenTpocTtpemurensHoe yckopenue. HampaBieHue NEHTPOCTPEMHUTEIBHOTO
yckopeHusi. @opMyiia sl BBIYUCICHUS YCKOPEHUS:
2
_w
WTR
dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHus:
v = 1
T
Macca. [1notHocts BemectBa. @opmyna A BBIYUCICHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue CHil
1.9 SIBnenue nunepuuu. Ilepsolit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CHIIbI, ICUCTBYIOIIECH Ha
TEJIO0
Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:
1.11 ~ -
Fy s =-Fi»
Tpenue nokosa u TpeHHue CKoJbkeHuss. DopMyna sl BBIYUCICHUS MOIYJISL CUIIBI
1.12 TPEHUS CKOJIbKEHUS:
F_=u-N
p=H
Hedpopmarnus Tena. Yopyrue u Heynpyrue JnedopmManuu. 3aKOH yOpyroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tsrorenne. 3aKk0H BCEMUPHOTO TATOTEHHUS:
1.14

my -,
F=Gg- L1 _2

R:




1.15

Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyria s BBIYUCICHUS CHIIBI TSHKECTH BOJIH3H oBepxHocTH 3emin: F = mg.
JBwxkenue muanet Bokpyr Comnna. [lepBas kocMuyeckast CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbce Tena — BeKTopHast (pusnyeckasi BeIMUMHA.
D=mo

I/IMHYJ'IBC cucteMsbl Ten. 3MeHeHune HUMITYJIbCA. HMHYJ'IBC CHJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUsI UMITYJIbCA ISl 3aAMKHYTOM CHCTEMBI TEJI:
D=nyUy -+, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fscosn
MexaHnuueckasi MOITHOCTD:
A
nN=4
t
KI/IHCTH‘IGCK&?I 1 IMIOTCHLOMAJIbHAA BHGPFHH. CDOpMy.]Ia JJIsI BBIYUCJIICHUS

KUHETHYCCKOU OHCPIuu:

HE_J'E
BTy

Teopema o knHeTHUecKOU sHeprun. Popmyria s BBIYUCICHHS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,=mgh

1.19

1.20

Mexanunueckas OHEPIruAi:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNUeCKOM 3Heprun. Popmyra /s 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpamieHre MEXaHMYECKOW SHEPI MU MPU HAJTUYUK CUIIBI TPEHMUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHII0» MEXAHUKH.
Peruar. Momenrt cuiisl; M - Fl.

VYcioBue paBHOBECHS pbluara:

M +M, +..=0




[ToaBuxHBIN 1 HeTOABKHBIN O6510Kku. KITJ] mpocThix MeXxaHU3MOB,
n= Aﬂmma

AS&TIIE"IH
JlaBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCia:

_F

P= h
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.

I'unpocraTtuueckoe gaBiieHNE BHYTPH KUJIKOCTH.

®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Dx,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc

3akoH Apxumena. Dopmyna g ONPENEICHUS BBITAJKUBAIOIEH CHUJIBI,

NEeCTBYIOIIEH Ha TeJ0, HOrPYXEHHOE B )KUIKOCTh WITU Ta3:
1.23

Fam =pEV

VYcnosue raBanus tena. [IaBanue cy1oB U BO3AyXOIlIaBaHHE

Mexanudeckue KoneOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoJeOaHWi.
194 ®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHMIA:

v=L

T
195 MaremMatuueckuili M TPYXKUHHBIM MasTHUKU. IIpeBpamieHue 5sHepruu npu
' Ko1e0aTeIbHOM ABUKEHUH

1.26 3aryxatomue kojaebanusi. Beinyxaennoie konedanus. Pezonanc

Mexanuueckue BoJHBI. [IpooibHBIE M MOMepeuHble BOJIHBL. J[JMHA BOJIHBI U
1.27 CKOPOCTh pacCIpOCTPaHECHUSI BOJIHBI:

h=v-T
198 3ByK. I'poMKOCTh M BbICOTa 3BykKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHHULE
' IByX cpell. IHppa3ByK U ynbTpa3ByK

IIpakxmuueckue pabomoi

W3mepenue cpenHell IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
129 NPYXUHBL, KOA(Q(GUIIMEHTa TPEHUS CKOJBKCHUsS; PabOThI CHIIBI TPEHHS, CHIIBI

VIIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOHM IUIOCKOCTH,
YCKOpEeHHsI OpycKa MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H

nepuoaa KoJIeOaHMII MaTEeMaTHYECKOIO MassTHHUKA, YaCTOTBI U II€pUOIa



KoJIeOaHUH TIPY)KHHHOTO MasTHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIECTO HA phIyar;
paboTBl CWJIBI YIOPYrOCTH NpPU TOABEME Tpy3a C MOMOINBIO HEMOABHKHOTO
0J10Ka; PabOTHI CHJIBI YIPYTOCTH MPHU MOABEME IPy3a ¢ HOMOIIBIO MOBHUKHOTO
O70Ka.

HccenoBanre 3aBUCUMOCTH apXHMEIOBOW CHIJIBI OT O0BEMa MOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[ef/'I CHUIJIBI
OT MAcChI TeJa; CHJIbI TPCHHS CKOJILKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAKOUIEH B NPYKHHE, OT CTEIICHU
nedopMaIuu MPYKUHBI, YCKOPEeHUs: Opycka OT yIiila HakJOHA HarpaBJIsIONICH;
nepuojia (4acToThl) KoueOaHUH HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TEPHOAA
KoJIcOaHUH MPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI,
WCCJICIOBAaHNE HE3aBHCHMOCTH IEPHOJIa KOJICOAHW HUTSHOTO MASTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblUara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJCHUS Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, CEMCMHUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoucmea: CHUUIOMETP, NATYUKU TOJOXKCHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, NOJIIUIIHUKH, PAKEThl, pblyar, TMOABWXKHBIA U
HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTHIE MEXAHW3MBI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMApPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6I>ITy N TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OcCHOBHEBIC ITOJIOKCHHUA MOHCK}’HHPHO'KI/IHCTI/I‘-IGCKOI\/’I TCOpHUU CTPOCHUA
BCIICCTBA. MO)ICJ'II/I TBép,Z[OFO, KHUAKOTO U ra3oo6pa3Hor0 COCTOSIHUI BCIICCTBA.

Kpucrannuyeckue u amop@Hsie Tena

ZIBI/I)KGHI/Ie JacTul BEIICCTBA. CBi13p CKOpOCTH  ABHIKCHHUA YacTul C

Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

2.4

Tenopoe paciiipCHuc 1 C:XaTtue

2.5

TemnnoBoe paBHOBecHE

2.6

BuyTpennsis sHeprus. Pabora u Teruonepenadya Kak CHOCOObBI HM3MEHEHHS




BHYTPEHHEHN YHEPTUHU

2.7

BI/I,I[BI TEILIoNEpCaaun: TEIJIOMPOBOAHOCTh, KOHBCKI WA, U3TYUCHUC

2.8

HanGBaHI/IC n OXJIAXKACHHUEC TECII. KommuectBo TCIIJIOTHI. Y,I[eJ'IBHaH

TEIUIOEMKOCTD:

O=cm(t,—1;)

2.9

3aKoH COXpaHCHUA SHCPIruM B TCIUIOBBIX IIpOLECCax. YPaBHeHI/Ie TCILJIOBOI'O

OaytaHca:

O +0,+..=0

2.10

Ucnapenne u koHjeHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce
UCIIApEHUsI M KOHJAEeHcauuu. KumeHue IKUAKOCTU. YelbHas TeIoTa

napooOpazoBanus: L = Q/m

2.11

2.12

2.13

BiaxxHOoCTB BO311YXa

[ImaBnenne wn Kpucrasmmsanus. J3MeHeHMe BHYTpEHHEHW DJHEpPIMM IIpH

IJIABJICHUH U KPpUCTAJIN3allH. VY aenbHas TEIJIoTa MIaBJICHUS:

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

q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teroBoro apurarens

2.15

Ilpakxmuueckue pabomul
N3mepenne ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIWYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYI OIIYHIEH HarpeTblii I[WIMHAP; KOJHWYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThbIM LMJIMHIPOM, IIOCIE OIYCKaHHsS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTHM BO31yXa; YAEIBHOM TEIUIOTHI
niaBiacHus Jbaa. MccnenoBaHue HM3MEHEHUs TEMIIEpaTypbl BOXBI  IIPH
Pa3IUYHBIX YCJIOBHSX; SIBJICHUS TEIJIOOOMEHa NpPU CMELIMBAHUU XOJIOJHOM U

FOpH‘ICfI BOJBI; IIpOo1IeCCa UCIIAPCHUA

2.16

2.17

Duszuveckue s61eHUS 8 npupode: MMOBEPXHOCTHOC HATSAKCHUC W KAIIUJIJIAPHBIC
SABJICHUS B NPHUPOAC, KPUCTAJUIBI B MPUPOALC, U3IIYUCHUC COJ'IHI_Ia, 3aMCP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue yCi’i’lpOZZCWlGG.' KalmnuJIIAPbI, IPUMEPBI UCITOJIB30BAHUA KPUCTAJIIIOB,

JKUJIKOCTHBIN TCPMOMCECTP, HAaTUUK TEMIICPATYPbI, TCPMOC, CUCTEMaA OTOIIJIICHHUA



JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CTOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynnona
3.3 3aKOH COXpaHEHHsI SJCKTPHUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsxk€HHOCTh anekTpudeckoro mois. [IpuHiun
' CYINEPIO3UINU JIEKTPUUECKUX M10JIEH (HAa KaYECTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsiaoB. JlelicTBHE SJICKTPUUECKOTO IIOJS Ha
' anexkTpudeckue 3apsiabl. [[poBOJHUKY U TUAIEKTPUKH
[TocTosiHHBIN AreKTpudeckuil ToK. JlefcTBus anekTpuueckoro Toka. Cuia Toka.
3.6 Hampsokenue.
I=qg/t,U=A/q
. DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE AIEKTPUUECKOE COMPOTHBIICHHUE:
' R =pl/S
3.8 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
39 [TapannensHOE cCOeIMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+I;R=2.
- - 2
CMemnaHHbIe COSTUHEHHUS IIPOBOTHUKOB
3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
3.11 5
O=I"-R-t
312 OneiT Opcrena. MarHuTHOe TMOJ€ MPSMOTO MPOBOAHHMKA C TOKOM. JImHUM
' MarHUTHON WHTYKITUU
313 MarauTHOoe TOJIe TOCTOSHHOTO MAarHuta. BzauMonencTBue MOCTOSHHBIX
' MarHuTOB
3.14 JleiicTBrE MarHUTHOT'O NOJISl HA MIPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue 3nekTpoMarnuTHON HHAYKIUU. [TpaBuno Jlenua
3.16 Ilpakxmuueckue pabomul




W3mepeHne  3IEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTOopHI, JIAMITOYKA), OT HAMPSHKEHUS HA KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YJIEIBHOTO COTPOTUBIICHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUU TMPOBOJHHUKOB; MpaBWJIA IS CHJIBI DSJCKTPHUECKOTO TOKa IPHU

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, JIPEiQ MOTIOCOB,
POJIb MATHUTHOTO TIOJIS [UIS YKU3HH HA 3eMIIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
NPEIOXPAHUTEH, DJIEKTPOMArHUT, OSJIEKTPOABUTATENb ITOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKkaa 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBas mojienb cBeta. [IpsiMonHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucniepcus cera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckre npuodopsl
IIpakmuyeckue pabomol

W3mepeHue onTHUECKOW CHIIbI coOuparomeil JUH3bI;, (POKYCHOIO PAaCCTOSHUS
coOuparomeld JuH3Bl (IO CBOMCTBY paBEHCTBa pa3MepoB IpeaMera |
U300pakeHHsl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTess

3.26 MPEIOMIIEHUS CTEeKIA.

HccnenoBanue cBoiicTBa M300paXKeHUs, MOTYYSHHOTO C TIOMOIIBIO COOMparoieit
JUH3BI, W3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEIOMIIEHHs] CBETOBOTO Jiyda OT YIJIa MaJeHUs Ha TPaHUIIC

«BO3AYX — CTCKIIO»




Qusuueckue saenenusi 6 npupode. 3atMmenus Connua u JlyHbl, 1BeTa Te,

321 ONTHYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MHPax)
398 Texnuueckue ycmpoiicmeéa: OYKU, TIEPUCKOIN, (hoToanmapaTr, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PangnoaktuBHOCTh. Anb(a-, Geta-, ramma-uznydyenus. Peaknuu anbda-u Oera-
' pacnaza
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoens atoma
4.3 CocraB aToMHOTO sizipa. M30Tomb!
4.4 [leprox noypacrnana aTOMHBIX siJiep
4.5 SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue s6NeHUsT 6 Npupoode. E€CTECTBEHHBI pPaJNOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy4d, DPAJUOAKTHBHOE W3JIydeHUE MPUPOAHBIX MHHEPAJIOB,
JICICTBHE PAJIMOAKTUBHBIX M3JIy4CHUI HAa OPraHnu3M YellOBeKa
47 Texnuueckue ycmpoticmsa: CIEKTPOCKOI, WHAWBUIYaIbHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.Paboune nporpammel. @u3uka. 7-9 kinaccel: yueOHO-MeTOAMUECKOE TocoOue. -3-¢ U3,
crepeorur. — M.: JIpoda, 2010.- 104-115 c.

2. Jlykamuk B.M. COopHuk 3a1a4 no ¢pusuke 1 7-9 kiiaccoB 001eodpa3oBaTeIbHBIX
yupexaenuit / B.W. Jlykammk, E.B. IBanoBa. — M.: IIpocBenienue.

3. E.A. Mapon OnopHbIe KOHCIIEKTHI U pa3HOypoBHEBbIC 3aanusi / E.A. Mapon — CaHKT-
[TerepOypr.

4, Kabapauua O.®. KoHTpOJIbHBIE ¥ POBEPOYHBIE pabOTHI 10 ¢pusuke.7-11 kacc.:
Meton.nocodue / O.®. Kabapauu, C.1. Kabapauna, B.A. Opnos. — M.: lIpoda
5.Paboune nporpamMmel. @usmka. 7-9 Kimaccel: yaeOHO-METOAMYECKOE Tocodue. -3-¢ U3,
crepeorur. — M.: JIpoda, 2010.- 104-115 c.

6. Jykamuk B.U. COopHuK 3a1ad 1o ¢pusuke 1yist 7-9 kiaccoB 001meo0pa3zoBaTebHBIX
yupexaenuit / B.W. Jlykamuk, E.B. IBanoBa. — M.: IIpocBemienue.

7. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypoBHeBbIe 3aaanus / E.A. Mapoun — CaHkT-
[TeTepOypr.

8. Kabapnuu O.®. KonTponbHble 1 MpoBepouHbie paboTsl 1o ¢usuke.7-11 kiacc.:
Meton.nocobue / O.®. Kabapauun, C.1. Kabapauna, B.A. Opnos. — M.: lpoda

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I'opsukun E.H. Metoauka oOyuenus gpusmke
Towm 1. O6mue Bonpocsl Metoauku. M. 1948
Tom 2. MeTtonuka u TexHuKa skcriepumenTa. M. 1948
Towm 3. OcHOBHBIE IETaTN YIPOIIEHHBIX U CAMOJIEIBHBIX IPHOOpoB. M. 1953
Towm 4. Pucynku u ueprexu. M. 1955
Bbpasepman O.M. Beuepa no ¢usuke B cpeaneit mkosae. M. Ilpocsemenue, 1969
Korau B.}O. PasMmepHocTth (husnyeckoii Benuuunbl. M. 1968
Jlanuna 1.5, 100 urp o ¢pusuke. M. 1995
Jlanuna W1.51. BaeknaccHas padora mo ¢usuke. M. 1977
JlepmanToB B.B. Meroauka ¢pusuku. M. 1935
Mynranosckuii B.B. ®usnueckre B3aMMOAECHCTBUS U KaPTUHA MUPA B LIKOJIbHOM Kypce
duzuku. M. 1977
MeToauuecknii cripaBoYHUK yuuTeis dhusuku. M. 2003
Hecrannaprasie ypoku dusuku. Coct. C.B. bop6posa. Bonrorpazn, 2000

. OpexoB B.I1., YcoBa A.B. Metonuka npenonaBanus dusuku. M. 1980
. OpexoB B.II. - KoyiebaHus 1 BOJHBI B Kypce HU3MKHU CpeaHeH mKkobl - 1977
. CepreeB A.B. HabnroieHus yyammxcs 0pyu u3ydeHnr (PU3NKy Ha MEPBOM CTYICHH

obOyuenus. K. 1987

. llaranos B.®. ®usuka Ha BCro *ku3Hb. M.-Cro, 2003

Metoauka 00y4eHHsl pelICHUIO 32124


https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_1._obshchie_voprosy_metodiki_fiziki_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1948.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_2._metodika_i_tehnika_fizicheskogo_eksperimenta_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1948.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_3._osnovnye_detali_samodelnyh_i_uproshchennyh_priborov_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1953.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_4._risunki_i_chertezhi_na_urokah_fiziki_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1955.djvu
https://www.eduspb.com/public/books/teacher/braverman.djvu
https://www.eduspb.com/public/books/teacher/razmer.djvu
https://www.eduspb.com/public/books/teacher/sto-igr-po-fizike.pdf
https://www.eduspb.com/public/books/teacher/lanina_i.ya._-_vneklassnaya_rabota_po_fizike_19778_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/lermantov.djvu
https://www.eduspb.com/public/books/teacher/multanovskij.djvu
https://www.eduspb.com/public/books/teacher/multanovskij.djvu
https://www.eduspb.com/public/books/teacher/phys57.djvu
https://www.eduspb.com/public/books/teacher/bobrova_s.v._-_fizika_7-10_klassy._nestandartnye_uroki_20031_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/orexova_v.p._usova_a.v._metodika_prepodavaniya_fiziki_8-10_moskva.prosveshchenie_1980ru1s.djvu
https://www.eduspb.com/public/books/teacher/orehov_v.p._-_kolebaniya_i_volny_v_kurse_fiziki_sredney_shkoly_-_1977.pdf
https://www.eduspb.com/public/books/teacher/sergeev_a.v._-_nablyudeniya_uchashchihsya_pri_izuchenii_fiziki_na_pervoy_stupeni_obucheniya_-_1987.djvu
https://www.eduspb.com/public/books/teacher/sergeev_a.v._-_nablyudeniya_uchashchihsya_pri_izuchenii_fiziki_na_pervoy_stupeni_obucheniya_-_1987.djvu
https://www.eduspb.com/public/books/teacher/fizika_na_vsyu_zhiznovie.djvu

M. 1971

1. Kamenxwuii C.E., Opexos B.Il. MeTtoaunka pemenus 3a1a4 no Gu3mnke B CpeIHEH HIKoJIe.

2. Cemke A.U. - Hecrannaptaele 3a1auu o ¢dusuke (B momomrs yuutento) - 2007

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
HNHTepHET-pecypchbl
Ha3Banue caiita
Conepxanue Anpec
WA CTaThU
Karanor cchutok Ha | DHnuknonenuu, Oubmmoreku, CMU, By3sl, | http:www.ivanovo.ac.ru/ph
pecypcbl 0 pu3HMKe | HaydHBIe OpraHu3aluu, KOHGEPEeHIMH 1 JIp. ysS
becruiarabie 15 oOyuaronmx mporpamMMm 1o pa3nuyHbM | http:www.history.ru/freeph.
oOyJarormue paznenaM (GpU3uKu htm
POTPaMMBI o
¢duznke
JlaboparopHsbie BupryansHbie nabopaTtopHbIe pabotsl. | http:phdep.ifmo.ru
pabothl 1o pusuke | BupTyasibHble JeMOHCTpAIUU SKCIIEPUMEHTOB.
AHuMaIus TpexmepHble aHumanuu W Budyanu3aunus no | http:physics.nad.ru
bu3nvecKux ¢busnke, COMPOBOXKIAIOTCSI TEOPETUUCCKUMU
MIPOIIECCOB OO0BSICHEHUSIMHU.
dusnueckas CnpaBoyHoe wu3naHme, conepxkamiee cenenus | http://www.elmagn.chalmer
DHIUKJIOTICTHSI 110 BCEM 00JIaCTSIM COBPEMEHHON (PHM3HKH. s.se/%7eigor
IIporpammHoe o0ecnieueHue COBpEeMEHHbIX HH(POPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX T€XHOJIOT Hii
1. 1C. Illxona. ®wusumka, 7-11 kn. bubamoreka HarmsguHbIX mnocobOuit. — Ilox

penakmueit H.K. Xannanoa. — CD ROM. — Per. nHomep 82848239,
2.1 CD for Windows. ®u3uka, 7-11 xi1. Bubnnoreka 37eKTpOHHbBIX HATJISTHBIX

nocoouii.- CD ROM.



https://www.eduspb.com/public/books/teacher/kameneckij_s.e._orehov_v.p._metodika_resheniya_zadach.djvu
https://www.eduspb.com/public/books/teacher/semke_a.i._-_nestandartnye_zadachi_po_fizike_v_pomoshch_uchitelyu_-_2007.pdf
http://www.google.com/url?q=http%3A%2F%2Fwww.ivanovo.ac.ru%2Fphys&sa=D&sntz=1&usg=AFQjCNHmnfVyytTdXgN46cX451_PEFOj-g
http://www.google.com/url?q=http%3A%2F%2Fwww.ivanovo.ac.ru%2Fphys&sa=D&sntz=1&usg=AFQjCNHmnfVyytTdXgN46cX451_PEFOj-g
http://www.google.com/url?q=http%3A%2F%2Fwww.history.ru%2Ffreeph.htm&sa=D&sntz=1&usg=AFQjCNEzZG4ozRgJWQyDksoD0lpdY4hktA
http://www.google.com/url?q=http%3A%2F%2Fwww.history.ru%2Ffreeph.htm&sa=D&sntz=1&usg=AFQjCNEzZG4ozRgJWQyDksoD0lpdY4hktA
http://www.google.com/url?q=http%3A%2F%2Fphdep.ifmo.ru&sa=D&sntz=1&usg=AFQjCNGc_D-TVG2CcjW96RcOlpE9yeEuXA
http://www.google.com/url?q=http%3A%2F%2Fphysics.nad.ru&sa=D&sntz=1&usg=AFQjCNFcmYhkfGJ8BdteFhDoFdrJm9mmXQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elmagn.chalmers.se%2F%257eigor&sa=D&sntz=1&usg=AFQjCNH4QxYYVZhqUgWkyZkjbhuAqJcJaQ
http://www.google.com/url?q=http%3A%2F%2Fwww.elmagn.chalmers.se%2F%257eigor&sa=D&sntz=1&usg=AFQjCNH4QxYYVZhqUgWkyZkjbhuAqJcJaQ

