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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom deaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usmke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaronuxcsl.

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

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM 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
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

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



Komnernn Munucrtepcra npocsemienus Poccuiickoit @enepannn (mpoTokoi ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS 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
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

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

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

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

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON IeITEILHOCTH, 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 §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

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



7a00paTOpHBIX PAbOT M OMBITOB C YYE€TOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3NUECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue — siBmeHuid,  OOBSACHAIOIIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emuu. OmbiT Toppuuemmu. 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. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

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 MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTteix mexanuzmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW 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. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

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

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



v ok W

© ® N o

Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
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 OaUIOHE MIMPUIIA.

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 wu3MeHEHHs BHYTpPEHHEH OHHEpPruM Tella B PE3yJIbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOW TEMITOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOJHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOM WHJIYKIIMH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

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

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynbee Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHeprus cxkartou npyxkuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MOyT€M U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenre cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue ko3P huieHTa TPEHUST CKOJIbKECHMUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJI30BaHUEM HETOIBUKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUMX BOJIH. [IpoponibHbIE U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTH IEpUO/a KOIeOaHUI MOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimeol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nuna3e. OnTrueckas cucreMa (hoTtoarmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBera mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wMopens atomHoro szapa. W3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun ConHua u 3BE3.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHY 10 (Ppu3MKe IS 00ydYaroIuXcs, BBIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3jielia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBaHUS (PU3HUUECKUX SBICHUHN, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHECHHMs BCEX MU3BECTHBIX BHUIOB
DHEPI'UHU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, MHTEpEca K HCCIE0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANUS HA TPUMEHEHHE (DU3WYECKUX 3HAHWKA JIJIS PEIICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COLUMAJIbLHON W NMPHPOITHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKpPYXalOIIyK Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMElI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHUS U CPAaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIb30BAHHEM JICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
TOAXOJISIIIETO ¢ YYETOM CAaMOCTOSITEBHO BBIJICIICHHBIX KPUTEPHUECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1aro»keIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprMEHTa, HCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHMIO: paclpeiessTb POy, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kadye€CTBO CBOET0O BKJaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBATBCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHA  PEIICHHUHA
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIlaracMbIe BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HAOI0/IEHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeullecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cuna,  gedopmanus  (ympyras, — IUTaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, epeava JaBjIeHus TBEPAbIMU TEIAMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JIBHKCHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, TyTh,
CKOPOCTb, CPEJHSA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSAKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas M
NOTEHIMAJIbHASL JHEPIUs), 0NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCTIOJIB3YEMbIX BEJIMYHUH, UX 0003HAYEHUS U €AUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYeCKyI0 BEIUMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHWYECKON



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYroCTH OT YAJUHEHUS MPYKHUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIIEJOBaHUS, COOUpaTh YCTAHOBKY W
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIOKEHHOW WHCTPYKUHU: TPHU BBIMTOIHECHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
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 BOAOIPOBOJA, THUIPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJB30BaHUs (PU3MYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe 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 GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS 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
qHCclie MyOJIMYHO JIe]aTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBaHUM, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKLIH, U3JTyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHUID WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue CoiHua, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJUTH INPAKTUYECKYHO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalIMHbl, OTHOCUTEIbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKU 3apsil, cuia
TOKa, D3JIEKTPUYECKOE HaNpsLKEHHE, CONPOTUBIIEHWE IIPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYHUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU TMOJIEH (HA KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTUH, [IPU 3TOM J1aBaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MATEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YKCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1—2 JOTrMYECKUX
1IaroB ¢ omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3Yys 3aKOHBI H
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIe JJisi €€ pelIeHHs, NPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETUUNHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTh IOPSIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB Tell (KamWJLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl IpPU M3JIYYEHHH OT LBETa M3JIydarlle (Morionaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
oWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPsHKEHWs HA  IPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yAbTaThl MOJIYYEHHOU 3aBUCUMOCTH B BUE TAOIUI] U TPAPUKOB, 1€/1aTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys NPEMIOKEHHON MHCTPYKLIHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMOPOM HAa UX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  [pPUMEPax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3a/laHUil HAayYHO-TIONMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHWBaTh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

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

UCIIOJIb30BaTh MOHSTHUSA: CHCTEMa OTCu€ra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
M30TOIIBI, SIICPHAsS DHEPreTHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucCie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE AECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKask SHEPTHsl, IEPUOL
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaYeHUsI W €IUHULBl (PU3MYECKUX BEJIUYUH, HAXOIUTh (HOPMYJIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alUChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHENHOE PACIPOCTPAaHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIHO CcOOMpaTh YCTAHOBKY W3 H30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JMH3bl), O0OOCHOBBIBATH BBIOOp crmocoba H3MEpEHHs
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHU MaTeMaTHYeCKOrOo MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



bu3NYecCKuX BETUYWH B BUAC TAOIUIl ¥ TpauKOB, JAenaTh BBIBOIBI 1O
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas paboTa W MOIIHOCTh, YacTOTa W TEPUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEeIOKEHHON WHCTPYKIMHU, BBIUUCIATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepHaibHas TOYKA, aOCOIMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIpAaKTUYECKUX  3a]ady, ONTHYECKUE CXEeMbl s
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
NPUBOANTH  TMpUMEpPHl  (HAXOOUTh  WHPOpMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK WHGpOpMauK (U3HNYECKOTO COJICpPKAaHUSI B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN ammapar HU3y4aemoro pasiena (U3NKH U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBULIEE 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 i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble iBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne Tema ypoka KOH“%CT]::;MOB — f:;je JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
n/n Beero paﬁoTl:l p:ﬁOTbI . HUA pecypent
PolI
1 ®dusrka — Hayka o mpupoje. SBieHus 1 https://resh.edu.ru/subject/lesson/2603/start/
npupobl. usnyeckue sBICHUs
Mexanndeckue, TIUIOBEIC, POII
2 AJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 1 https://resh.edu.ru/subject/lesson/2602/start/
3BYKOBBIE SIBJICHUS
PO
3 dusnyeckre BETUIUHBI M UX U3MEPCHUE 1 https://resh.edu.ru/subject/lesson/2602/start/
VYpok-uccnenosanue "M3mepenue HH(bOyPOK _
https://infourok.ru/issledovatelskaya-rabota-po-
4 TEMICPATYPBL HTPH TTOMOTIH 1 1 fizike-dlya-uchashihsya-v-7-om-klasse-metodicheskie-
;Keliflfe()CTHorO"TepMOMeTpa 1 Aarra ukazaniya-k-provedeniyu-issledovanij-soglasno-kt-
patyprl 6745182.htm|
Kak ¢usuka u agpyrue ecTecTBEHHBIE
HayK{ U3Yy4aroT IPUPOJLY.
5 EctecTBeHHOHAY4YHBIN METO] TO3HAHMS. 1 bu6nuoreka [{OK https://m.edsoo.ru/ff09f72a
Onucanne pU3NUECKHUX SBICHUN C
IIOMOIIBIO MOJIETIEN
VYpok-uccnenosanue "[Iposepka Nudoypox
5 TUIIOTE3bI: JAJILHOCTD I0JIETA LIAPHKA, 1 1 https://infourok.ru/fizika-7-j-klass-laboratornaya-
MMYIIEHHOIO TOPU30HTAJIBHO, TEM rabota-issledovanie-poleta-sharika-vypushennogo-
0o0Jb111e, 4YeM OOJIbIIIe BHICOTA ITycKa" gorizontalno-ot-vysoty-puska-6760030.html



https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://infourok.ru/issledovatelskaya-rabota-po-fizike-dlya-uchashihsya-v-7-om-klasse-metodicheskie-ukazaniya-k-provedeniyu-issledovanij-soglasno-kt-6745182.html
https://infourok.ru/issledovatelskaya-rabota-po-fizike-dlya-uchashihsya-v-7-om-klasse-metodicheskie-ukazaniya-k-provedeniyu-issledovanij-soglasno-kt-6745182.html
https://infourok.ru/issledovatelskaya-rabota-po-fizike-dlya-uchashihsya-v-7-om-klasse-metodicheskie-ukazaniya-k-provedeniyu-issledovanij-soglasno-kt-6745182.html
https://infourok.ru/issledovatelskaya-rabota-po-fizike-dlya-uchashihsya-v-7-om-klasse-metodicheskie-ukazaniya-k-provedeniyu-issledovanij-soglasno-kt-6745182.html
https://m.edsoo.ru/ff09f72a
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie-poleta-sharika-vypushennogo-gorizontalno-ot-vysoty-puska-6760030.html
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie-poleta-sharika-vypushennogo-gorizontalno-ot-vysoty-puska-6760030.html
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie-poleta-sharika-vypushennogo-gorizontalno-ot-vysoty-puska-6760030.html

Crpoenue BemiecTBa. ONBITHI,

7 JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE bu6mmoreka LIOK https://m.edsoo.ru/ff09fe0a
BelIeCTBa

8 JIBr>KeHHEe YacTHI] BEIIECTBA bubnmoreka [{OK https://m.edsoo.ru/ff0a013e
VYpok-nuccnenosanue «OMBITHI IO HNudoypox

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS https://infourok.ru/fizika-7-j-klass-laboratornaya-
ra3oB» rabota-issledovanie

10 ArperaTtHble COCTOSIHHSI BEILIECTBA PO

https://resh.edu.ru/subject/lesson/1532/start/

B3anmocBsI3b MEX1y CBOWCTBAMU
BEIIECTB B Pa3HbBIX arperaTHbIX

11 COCTOMHITAX 11 11X bubmuoreka [{OK https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHuueckoe TBUKEHHE.

12 PaBHOMEpHOE U HEpaBHOMEPHOE bub6nuoreka LIOK https://m.edsoo.ru/ff0a05c6
JIBUKCHHE

13 Ckopoctb. Enunuiiel ckopoctu bubnuoreka [{OK https://m.edsoo.ru/ff0a079c

14 Pacuer nytu ¥ BpeMEHM IBUKEHUS bubmuoreka LIOK https://m.edsoo.ru/ff0a0aed
WNueprus. 3akoH HHEPITUH.

15 B3anMopeiicTBue Ten kak NpuynuHa bubnuoreka L{OK https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell

16 IlrotHoCTE BemecTsa. PacieT Macce! n bu6mmoreka IIOK https://m.edsoo.ru/ff0a0fee
o0BbeMa Tesa 1o ero MIOTHOCTH

Nudoypox
17 Jlaboparopnas padota «Onpezenchne httr(};:/zir:wfourok.ru/fizika-7-j-k|ass-|aboratornaya-

INIOTHOCTHU TBép,I[OFO TCIIa»

rabota



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie
https://resh.edu.ru/subject/lesson/1532/start/
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://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie-poleta-sharika-vypushennogo-gorizontalno-ot-vysoty-puska-6760030.html
https://infourok.ru/fizika-7-j-klass-laboratornaya-rabota-issledovanie-poleta-sharika-vypushennogo-gorizontalno-ot-vysoty-puska-6760030.html

Permtenne 3agaud mo reme "I 1oTHOCTE

18 " bubnuorexa IHOK https://m.edsoo.ru/ff0al23c
BelIeCTBa
Cuita KaKk XapakTepUcTHUKa POIII
19 B3auMoieiicTBus Tes. Cuiia ynpyrocru. https://resh.edu.ru/subject/lesson/2756/main
3axoH ['yka https://resh.edu.ru/subject/lesson/2600/start/
Jlaboparopnas pabota «3yuenue
20 3aBHUCHUMOCTH PACTSKCHHUS WuTepakTuBHBIC Ta00paTOPHBIE PAaOOTHI
(nedhopmanuu) Ipy>KUHBI OT https://seninvg07.narod.ru/004 fiz lab.htm
MIPUIIOKEHHOM CHITBD)
21 SBnenue TaroreHus. Cuma TSXKECTU PO
https://resh.edu.ru/subject/lesson/2756/main/
CBs13b MEX]ly CUJION TSAKECTU U MacCoi
22 Tena. Bec Tena. Pemenue 3amau nmo reme bu6mmoreka LIOK https://m.edsoo.ru/ff0al1778
"Cuna tspxectn"
g3 WA TUKCCTH Ha APYTHX IIAHETAX. Bu6miorexa [JOK https://m.edsoo.ru/f0a1502
dusndeckue XapaKTePUCTUKN TUTAHET
24 N3mepenue cui. Jlunamomerp bu6nuoreka LIOK https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth bu6mmoreka IIOK https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX IO
26 oJTHOM TIpsiMoii. PaBHOACHCTBYTOIIIAS bu6mmoreka IIOK https://m.edsoo.ru/ff0ala70
CHIT
HNudoypox
27 F;iiiii;ifz;g;zﬂehzzm https://infourok.ru/zadachi-na-ravnodejstvuyushuyu-
silu-5493820.html
28 TpetiHe CKObHCHITT H TPEHHE MOKOA. bubnmoreka [{OK https://m.edsoo.ru/ff0alb9c

Tpenue B npUpoJIe U TEXHUKE



https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/lesson/2756/main
https://resh.edu.ru/subject/lesson/2600/start/
https://seninvg07.narod.ru/004_fiz_lab.htm
https://resh.edu.ru/subject/lesson/2756/main/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://infourok.ru/zadachi-na-ravnodejstvuyushuyu-silu-5493820.html
https://infourok.ru/zadachi-na-ravnodejstvuyushuyu-silu-5493820.html
https://m.edsoo.ru/ff0a1b9c

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIbI TPEHHS CKOJIbKCHHUS

29 bu6mmoreka LIOK https://m.edsoo.ru/ff0alcc8
OT CHWJIbI IaBJICHUS U XapaKTepa
COIPHUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue PolI
PaBHOJCHCTBYIOIIEH CUIIbI https://resh.edu.ru/subject/lesson/2972/start/
Pemenue 3anay no temam: «Bec Tenay,
31 «['paduueckoe n3odpakeHUe CUID, bubmmoreka LIOK https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOACUCTBYIOIIAS CHID»)
KontponbHas paboTa mo TeMam: Nudoypox
«MexaHn4deckoe ABHXKEHHEY, «Macca, https://infourok.ru/kontrolnaya-rabota-po-temam-
32 IUIOTHOCTBY, «Bec Tenay, mehanicheskoe-dvizhenie-massa-plotnost-ves-tela-
«['paduueckoe n3odpakeHUE CUID, graficheskoe-izobrazhenie-sil-sily-7-klass-
«Cuib» 7454614.html
aBieHue. CriocoObl yMEHbBIIICHUS U
33 A 4 bubmuoteka [{OK https://m.edsoo.ru/ff0a20a6
YBEJIMYEHHUS 1aBICHUS
aBJICHUE Ta3a. 3aBUCUMOCTb JIaBJICHUS
30 A ° A Bubmorexa [IOK https:/m.edsoo.ru/ff0a2376
raza ot o0bEma, TeMIepaTypbl
[Tepenava naBneHust TBEPIABIMU TEIAMH,
35 peratian pA Bu6maorexa LIOK https://m.edsoo.ru/ff0a25b0
JKHIKOCTSIMH U razamu. 3axoH Ilackamns
aBJICHUE B KUJKOCTH U rase,
36 A Vﬂ bubnmoreka [{OK https://m.edsoo.ru/ff0a2718
BBI3BAaHHOE JIEWCTBUEM CHJIBI TSKECTH
Pemenue 3amau o reme «JlaBnenue B
37 8 o BuGmuorexa LJOK https://m.eds00.ru/ff0a2826
XKUJKOCTH U raze. 3akoH [lackamns»
38 CooOrmiarommecst CoCyIbl bubnmoreka [{OK https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubnuoreka LIOK https://m.edsoo.ru/ff0a3136
Manomertpsl. [TopiiHeBOH KUIKOCTHBIN
40 P P A Nudoypok

HacocC



https://m.edsoo.ru/ff0a1cc8
https://resh.edu.ru/subject/lesson/2972/start/
https://m.edsoo.ru/ff0a1de0
https://infourok.ru/kontrolnaya-rabota-po-temam-mehanicheskoe-dvizhenie-massa-plotnost-ves-tela-graficheskoe-izobrazhenie-sil-sily-7-klass-7454614.html
https://infourok.ru/kontrolnaya-rabota-po-temam-mehanicheskoe-dvizhenie-massa-plotnost-ves-tela-graficheskoe-izobrazhenie-sil-sily-7-klass-7454614.html
https://infourok.ru/kontrolnaya-rabota-po-temam-mehanicheskoe-dvizhenie-massa-plotnost-ves-tela-graficheskoe-izobrazhenie-sil-sily-7-klass-7454614.html
https://infourok.ru/kontrolnaya-rabota-po-temam-mehanicheskoe-dvizhenie-massa-plotnost-ves-tela-graficheskoe-izobrazhenie-sil-sily-7-klass-7454614.html
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

https://school.infourok.ru/videouroki/98ead49e-
9450-4cb2-821e-fhOb7fcdfadl

Atmochepa 3emmu. [Tpuannbt
CYILIECTBOBAHHUS BO3IYLIHONW 000I0UKH

41 3emin. 3aBUCUMOCTH aTMOC(EepHOTO bubmmoreka LIOK https://m.edsoo.ru/ff0a2b5a
JaBJICHUS OT BBICOTHI HAJl YPOBHEM
MopsI

42 Bec Bo3nyxa. ATmochepHoe aBieHue bubmmoreka LIOK https://m.edsoo.ru/ff0a2b5a

43 M3meperne aTMOChepHOro AaBICHHS. bubmuoreka [{OK https://m.edsoo.ru/ff0a2da8
Omsbit Toppuyenn

44 ~ 3aBHCHMOCTb ATMOCHCPHOIO AGBACHNA BuGanorexa LIOK https:/m.edsoo.ru/ffoazfcs
OT BBICOTHI HaJl YPOBHEM MOPSI

45 bapometp-aiiepona. Ammocgeproe bubnuoreka [{OK https://m.edsoo.ru/ff0a2fc4
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX
Pemenue 3anau mo teme "ArmocdepHoe Most tkosta

46 " https://lesson.edu.ru/lesson/13bc2042-a42c-4353-
JaBJICHNE 2401
JleficTBrE KUIKOCTH M Ta3a Ha

47 MIOTPYKEHHOE B HUX TeN0. ApXuMenoBa bu6nuoreka LIOK https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopnast padota «OnpeneneHue

48 BBITAJIKABAIOUIEH CUIIbI, ICUCTBYIOIEH bubmuoreka I{OK https://m.edsoo.ru/ff0a33fc
Ha TeJo, TIOTPY)KEHHOE B KHKOCThY
Jlaboparopnast paboTta 1mo Teme

49 «HCCHeHOBaHPfe SABHCHNMOCTH Bveca e bubmuoreka LIOK https://m.edsoo.ru/ff0a3514
B BOJIE OT 00bEMa MOTPYKEHHOW B
KHJKOCTh YaCTH TEJIa

50 [ImaBanue Ten bu6mmoreka IIOK https://m.edsoo.ru/ff0a3a96



https://school.infourok.ru/videouroki/98ead49e-9450-4cb2-821e-fb0b7fcdfa91
https://school.infourok.ru/videouroki/98ead49e-9450-4cb2-821e-fb0b7fcdfa91
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://lesson.edu.ru/lesson/13bc2042-a42c-4353-a401
https://lesson.edu.ru/lesson/13bc2042-a42c-4353-a401
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

JlaboparopHnas pabota
"KoHcTpyupoBaHue apeomMeTpa Win

HNudoypox
https://infourok.ru/laboratornaya-rabota-po-fizike-

ol 1 konstruirovanie-areometra-ili-konstruirovanie-lodki-i-

I;EHCprHpOBa}iHe fonk I . " opredelenie-ee-gruzopodemnosti-7-klass-
peznesenue e€ rpy30noabEMHOCTH 6742482 htrml

Pewmenne 3anau no remam: «llnaBanue

52 cynoB. Bo3nyxomnnaBanue», «/laBienue bubmmoreka LIOK https://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEN U ra30B»

53 Mexannueckas pabora bubnmoreka L{OK https://m.edsoo.ru/ff0a3f82

54 MommnHocTs. ETUHUIBEI MOIIIHOCTH bu6mmoreka LIOK https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

55 MOILIHOCTH, Pa3BUBAEMOI1 pU NOABEME 1 POII https://resh.edu.ru/subject/lesson
10 JiecTHHIEe"
IIpoctsle MexaHu3MBI. Phryar. bubnuorexa POII

56 :
PaBHOBecue cwit Ha pplyare https://resh.edu.ru/subject/lesson/2963/start/
KonTponbHas pabota mo teme Mos mxona

57 «/laBneHue TBEPABIX TE, KUIAKOCTEU U https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-
ra3os» / Beepoccuiickas mpoBepouHas 869c-
pabota €21151e5854f?backUrl=%2F03%2F07%3Fclass%3D07
PeseprubIit ypok. Pabora ¢ Tekcramu mo

58 TeMe «I[ann CHUC TBEPABIX TCI, . bubmuoreka [{OK https://m.edsoo.ru/ffO0adffe
KHUJKOCTe! U ra3oB» / Beepoccuiickas
poBepoyHas paboTa
Peryaru B TexHuke, ObITY U IPUPOJIE.

59 JlaGopatopnas pabora «lccnenoBanue 0.5 bubmuoreka LIOK https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pbluara

60 Petuterye 3agati 110 TeMe «¥ CHOBHS bu6mmoreka IIOK https://m.edsoo.ru/ff0a48a6

paBHOBECHSI pbluara»



https://infourok.ru/laboratornaya-rabota-po-fizike-konstruirovanie-areometra-ili-konstruirovanie-lodki-i-opredelenie-ee-gruzopodemnosti-7-klass-6742482.html
https://infourok.ru/laboratornaya-rabota-po-fizike-konstruirovanie-areometra-ili-konstruirovanie-lodki-i-opredelenie-ee-gruzopodemnosti-7-klass-6742482.html
https://infourok.ru/laboratornaya-rabota-po-fizike-konstruirovanie-areometra-ili-konstruirovanie-lodki-i-opredelenie-ee-gruzopodemnosti-7-klass-6742482.html
https://infourok.ru/laboratornaya-rabota-po-fizike-konstruirovanie-areometra-ili-konstruirovanie-lodki-i-opredelenie-ee-gruzopodemnosti-7-klass-6742482.html
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/subject/lesson
https://resh.edu.ru/subject/lesson/2963/start/
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07%3Fclass%3D07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07%3Fclass%3D07
https://lesson.edu.ru/lesson/39e618b7-e336-4e4a-869c-c21151e5854f?backUrl=%2F03%2F07%3Fclass%3D07
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT mone3noro neicTpus
MexaHu3ma. Jlaboparopnas pabora

bubauoreka POII

o1 «M3mepenue KII/ nakinonHoM L 05 https://resh.edu.ru/subject/lesson/2962/start/
IJIOCKOCTH
P "Pab

62 criicie salat H,,O reme rabotd, 1 Bbubauroreka IIOK https://m.edsoo.ru/ff0a4c48
MomHocTb, KIT/]
M .K

63 CXAITCCRAT FHCPTHA. RHHCTITCCRaA 1 bubmmoreka LIOK https://m.edsoo.ru/ff0a4252
U OTEHLUAIbHAs SHEPTus
3 N

64 AKOH COXPANCHILL MEXAHIHECKON 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a4360
SHEPTUHU
YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEHTaIbHOE OIpeIeTICHHE

65 W3MEHEHHUS KUHETUYECKOU 1 1 1 WuTepakTuBHBIE Ta00paTOPHBIE pabOTHI
[MOTEHIUATIbHON YHEPIUU IIPU https://seninvg07.narod.ru/004_fiz_lab.htm
CKaThIBaHWM TeJja 110 HAKIIOHHOU
MJIOCKOCTH"
KonTponbnas padora no teme «Pabora .

66 1 Knacc!uast pusuka http://class-fizika.ru
Y MOIIHOCTb. DHEPTUSD»
P i . Pab

67 CICPBHDIH YPOI. TabOTa € TERCTAMIL O 1 BuGanorexa LIOK https://m.edsoo.ru/ff0adees
TeMe "MexaHnueckoe JIBHKEHUE
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Most mtkosta

68 P YPOX- 1 https://lesson.edu.ru/lesson/6d8a88f7-11c5-4993-
teme "Pabota. MomHnocTs. DHeprus"

92dc
OBIIEE KOJIMYECTBO YACOB I1O0 68 12

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/2962/start/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://seninvg07.narod.ru/004_fiz_lab.htm
http://class-fizika.ru/
https://m.edsoo.ru/ff0a4ee6
https://lesson.edu.ru/lesson/6d8a88f7-11c5-4993-92dc
https://lesson.edu.ru/lesson/6d8a88f7-11c5-4993-92dc

8 KVIACC

Ne T KoamiecTno 9acon Aara DJIeKTPOHHbBIe N (ppoBbIe 00pa3oBaTeIbHbIE
€Ma ypoka Kontp IpakTuy H3y9eH
n/n B ) : ecypchl
cero paboThI paboThI us pecyp
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-
KHHETHYECKON TEOPHH U UX OIBITHBIC 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a5256
p
MOJTBEPIKICHUS
Hudoypok
Macca u pazMep aTOMOB U MOJIEKYJI 1 poyp

https://infourok.ru/material.html?mid=61943

Mopaenu TBEPAOTO, KUAKOTO U

. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSTHUI BEIIECTBA
OObsicHeHHEe CBOMCTB TBEPIOTO, P3II
JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM
A P . 1 https://resh.edu.ru/subject/lesson/3731/main/4786

BEIL[ECTBA Ha OCHOBE MOJI0KEHUI 5
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH B
Kpucrannuueckue u amopgHble Tena 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a5800
CmauuBaHue ¥ KalWUIIPHOCTb.

P 1 bubmuoteka [{OK https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSAKEHUE
TemoBoe paciiupeHue u cxarue 1 bubnuoreka L{OK https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypbl CO PO
CKOPOCTBIO TEIIOBOTO JIBUKEHHUS 1

https://resh.edu.ru/subject/lesson/2595/start/

YACTHIL

Buytpennss sneprus. CriocoOsl

. 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a5c60
W3MEHEHUs BHYTPEHHEH dHeprun
10 Buapl Tenonepenaun 1 bubnuoteka [{OK https://m.edsoo.ru/ff0a6412
Ypok- "IT
11 pok-Kon(epeniuns "lpariieckoe 1 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a65c0

HCITOIb30BAHNE TCILUIOBLIX CBOMCTB



https://m.edsoo.ru/ff0a5256
https://infourok.ru/material.html?mid=61943
https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/subject/lesson/3731/main/47862
https://resh.edu.ru/subject/lesson/3731/main/47862
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/lesson/2595/start/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BEIIICCTB U MAaTEPHUAJIOB B IEIISAX
sHeprocoepekeHus"

KonnuectBo Temiorsl. Y aenpHas

12 bubnmoreka [{OK https://m.edsoo.ru/ff0a6976
TEIIOEMKOCTh
YpaBHEeHHE TEIIOBOTO OanaHca.

13 P bu6mmoreka LIOK https://m.edsoo.ru/ff0a7088
TemooOMeH U TEIJI0BOE paBHOBECHE
JlaGopaTtopnast pabora "HcciaenoBanue
SBIICHUS TETNIOOOMEHA MPU

14 . p . bu6mmoreka LIOK https://m.edsoo.ru/ff0a6a98
CMEIIUBAHUU XOJOIHOM U Topsiueit
BOJLI"
Pacuer konndecTBa TEIIOTHI,

15 €00X0aMOro arpeBa ena POl
H XOANMOTI" JIs1 Harp€BaHUs TEJIa U

g A p https://resh.edu.ru/subject/lesson/2989/start/

BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
JlaGopaTtopHast pabota "Onpezaenenue

16 PaTOPHAT b PeACIIEHE Bu6miorexa IJOK https://m.eds00.ru/ff0a6bb0
YIEeTHHOU TETUIOEMKOCTH BEIECTBA
DHeprus TOmIuBa. Y IeibHas TeraoTa

17 P A bubmuoreka [{OK https://m.edsoo.ru/ff0a7b5a
CropaHus
[ImaBnenue n oTBEpAEBaHUE

18 KPUCTATIMYECKUX TeJl. Y IeTIbHas bubnuoreka [{OK https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
JlaGopaTtopHast pabota "Onpenenenue

19 . " bubanoreka LIOK https://m.edsoo.ru/ff0a72fe
YACJIBbHOU TCIJIOTHI IJIABJICHUA JIbAa
[TapoobpazoBanue 1 KOHIEHCAITHS.

20 POODP A B bubnmoreka [{OK https://m.edsoo.ru/ff0a740c
Hcnapenue
Kunienne. Y nenpHas Teminora
napooOpa3oBaHUs M KOHJCHCAIIHH.

21 POObP A . bubnmoreka [{OK https://m.edsoo.ru/ff0a786¢

3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/subject/lesson/2989/start/
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

Brnaxxnocts Bo3ayxa. JlabopaTopHas

22 pabora "OnpeneneHrne OTHOCUTEIIbHON bubmuoteka [{OK https://m.edsoo.ru/ff0a7628
BJI&KHOCTH BO311yxa"

93 Pemenue 3a1a4 Ha onpeeneHne Kunacc!nas dusuka http://class-fizika.ru
BIIQKHOCTH BO3/yXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX PII

24 Aurateneif. [apoast Typouna. https://resh.edu.ru/subject/lesson/2593/start/
JlBuratenb BHYTPEHHETO CTOPAHMS
KIIJI rennoBoro aurareis. TenaoBeie

25 JIBUTATEIH U 3aIUTa OKpYKaroel bu6mmoreka LIOK https://m.edsoo.ru/ff0a7c7c
cpenbl

26 3aK0oH COXpaHEHUs U IPEBPAILICHUS POl
SHEPIUU B TEIUIOBBIX MPOIECCAX https://resh.edu.ru/subject/lesson
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

27 teme "TemnoBsie siBeHus. M3meHnenne bu6mmoreka IIOK https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHUH BeriecTa'
KonTponbHas pabota mo Teme

28 "TermoBble saBiaeHus. MI3MeHeHne bubmuoteka [{OK https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHUH BeriecTa"

29 Onektpuzanus ten. [IBa pona bubnuotexa POIII
JIIEKTPUYECKUX 3aps0B https://resh.edu.ru/subject/lesson/2983/start/
Ypok-uccnenopanue "IneKkTpusanus HNudoypox

30 TeJl UHAYKIUEN U TTPU https://infourok.ru/fizika-8-j-klass-laboratornaya-
CONPUKOCHOBEHUU" rabota

31 B3aiMOICHCTBHE 3apSKCHHEIX TelI bu6mmoteka IIOK https://m.edsoo.ru/ff0a87e4

3akon Kymnona



https://m.edsoo.ru/ff0a7628
http://class-fizika.ru/
https://resh.edu.ru/subject/lesson/2593/start/
https://m.edsoo.ru/ff0a7c7c
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://resh.edu.ru/subject/lesson/2983/start/
https://infourok.ru/fizika-8-j-klass-laboratornaya-rabota
https://infourok.ru/fizika-8-j-klass-laboratornaya-rabota
https://m.edsoo.ru/ff0a87e4

Onexrpuueckoe nojie. HampspkeHHOCTD

32 aekTpudeckoro moss. [IpuHnummn bubmuoreka [{OK https://m.edsoo.ru/ff0a8a0a
CYTIEPHO3UINH SJIEKTPUUECKUX TOJIEH
Hocurenu 35eKTpudecKkux 3apsiios. POIII

33 . :
DneMeHTapHblIii 3apsa. CTpoeHue aroma https://resh.edu.ru/subject/lesson/1540/start/

34 TpOBOHHKH H HOTICKTPHIH. 3akoH bu6mmoreka LIOK https://m.edsoo.ru/ff0a8ef6
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia

35 PeuieHHe 34187 Ha TIPHMCHCHHC bu6mmoreka LIOK https://m.edsoo.ru/ff0a90cc
CBOICTB 2JIEKTPUUECKUX 3aPSIOB
DIIEKTPUUECKHI TOK, YCIOBHS €T0

36 cymiectBoBaHusl. Mictounuku bubnmoreka L{OK https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA

37 JleficTBUS 2JIEKTPUYECKOTO TOKA bubmuoreka [{OK https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue HNudoypox

38 DJIEKTPUYECKOIO MOJIA Ha IIPOBOJHUKHY U 1 https://infourok.ru/fizika-8-j-klass-laboratornaya-
JUAJIEKTPUKA" rabota

gg | OUICKTPHUCCKHI TOK B METALIAX, Bu6maorexa LOK https://m.edsoo.ru/ff0ag838
JKUJKOCTSX M Ta3ax

40 DJeKTpuyecKas 1elb U €€ COCTaBHbIE POIII
4acTH https://resh.edu.ru/subject/lesson/2982/start/
Cuna Toka. JIaboparopHnas paboTa

41 "M3MepeHue U peryJInpoBaHUe CUIIbI 0.5 bubnuoreka LIOK https://m.edsoo.ru/ff0a8bd6
ToKa"
DIIEKTPUYECKOE HAIPSIKEHNE.

42 Boxemerp. Jlabopatopuas pabota 0.5 bubnmnoreka [{OK https://m.edsoo.ru/ff0a9e14

"M3MepeHune U peryJinpoBaHue
HanpspkeHus"



https://m.edsoo.ru/ff0a8a0a
https://resh.edu.ru/subject/lesson/1540/start/
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://infourok.ru/fizika-8-j-klass-laboratornaya-rabota
https://infourok.ru/fizika-8-j-klass-laboratornaya-rabota
https://m.edsoo.ru/ff0a9838
https://resh.edu.ru/subject/lesson/2982/start/
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHHEe IPOBOJHHKA.
V ienpHOe CONPOTHBIICHHE BELIECTBA

bubnmoreka [{OK https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa "3aBHCHMOCTh
AIIEKTPUUYECKOTO COMTPOTHBIICHUS
IPOBOJHUKA OT €r0 JITUHBI, IJI0IIA 1
NIONIEPEYHOr0 CEUYEHUsl U MaTepuana”

bubnmoreka [{OK https://m.edsoo.ru/ff0aa738

45

46

47

3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
HEeTH

JlaboparopHnas padora "HccienoBanue
3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4epe3 pe3ucTop, OT COMPOTUBICHHS
pE3UCTOpa U HAIPSDKEHHS Ha
pesuctope"

[TocnenoBarenbHOE U apajenbHOE
COEZIMHEHUS MPOBOIHUKOB

bubnmoreka [{OK https://m.edsoo.ru/ff0aad4a

bubmuoteka [{OK https://m.edsoo.ru/ff0aa04e

POII
https://resh.edu.ru/subject/lesson/3246/start/

48

JlaGopaTtopHast padora "IIpoBepka
MIpaBHJIa CIOKEHUS HAIPSDKEHUN TTPU
MOCIe0BATEILHOM COCTMHEHUH JIBYX
pe3ucTopoB”

bubmuoreka [{OK https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopnas padora "IIpoBepka
ImpaBujia JJis1 CUJIBI TOKA IIpU
napayuieTbHOM COETMHEHUN
pe3uctopoB”

bubnuoteka [{OK https://m.edsoo.ru/ff0aadle

50

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA
Oma JJId pas3]IndYHOro COCAMHCHUSA
IMPOBOAHUKOB

bubnuoteka [{OK https://m.edsoo.ru/ffO0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://resh.edu.ru/subject/lesson/3246/start/
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51

PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubmuoreka I{OK https://m.edsoo.ru/ff0ab124

52

53

54

JlaboparopHuas pabota "OnpeneneHue
PpabOThl ¥ MOILIIHOCTH 3JIEKTPUUYECKOTO
ToKa"

DNeKTpUUecKUe e U MoTpeouTenu
AIEKTPUUYECKOM SHEPTUu B OBITY.
Kopotkoe 3ambixanne

ITocTosiHHBIC MAarHuThbl, UX
B3 aHMOHCﬁCTBHe

bubnmoreka [{OK https://m.edsoo.ru/ff0ab3e0

bubnmuoteka [{OK https://m.edsoo.ru/ff0ab660

POII
https://resh.edu.ru/subject/lesson/1541/start/

55

VYpok-uccnenoranue "M3ydenue nonei
HOCTOSIHHBIX MAarHmuToB"

bubmmoreka L{OK https://m.edsoo.ru/ff0ac3d0

56

57

58

59

MaruutHoe nosie. MaruuTHoe noJie
3eMIHu U ero 3HavYeHue s >KU3HH Ha
3emiie

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIIEKTPUIECKHE 3aps/bl.
3apsKEHHBIE TeNla U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
3JIEKTPUYECKANA TOK"

KonTtponbHas pabora o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3aUMOJICHCTBUS.
[TocTosiHHBIM 3neKTpuyecKuit Tok" /
Bcepoccuiickas mpoBepodHas padboTa

PesepBHriit ypok. Pabora ¢ Tekctamu 1o
teMme "[10CTOSHHBIN 2IeKTpUUECKUN

bubnuoteka [{OK https://m.edsoo.ru/ff0acOba

bubmuoreka [{OK https://m.edsoo.ru/ff0abd2c

bubnmoreka [{OK https://m.edsoo.ru/ff0abea8

bubnmoreka [{OK https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://resh.edu.ru/subject/lesson/1541/start/
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

ToK" / Beepoccuiickasi mpoBepovHas
pabora

OmneiT OpcTena. MaruutHoe nose

60 AIIEKTPUIECKOTO TOKa MarHuTHOE 1oJie bubmuoreka I{OK https://m.edsoo.ru/ffO0ac1d2
KaTYIIKA C TOKOM
[IpruMeHeHue 3JeKTPOMarHuToB B
texHuke. JJaboparopHas padora
61 " vp PHAA D 0.5 bu6morexa LHOK https://m.edsoo.ru/ff0ac74a
N3ydenue neicTBUs MArHUTHOTO TTOJIS
Ha IIPOBOJIHUK C TOKOM"
DJIEKTPOABUTATENb OCTOSHHOTO TOKA.
Hcnonb3oBanue 2J1eKTpoABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA
62 ye1p bubmuoreka I{OK https://m.edsoo.ru/ff0ac86¢c
tpancnopre. Jlabopatopuas pabora
"KoHnctpynpoBanue u uzyueHrue padoThl
aNeKTpoBHUraTess"
Onpitel @apanes. 3axkoH
63 PaLEAL. o P
3JIEKTPOMArHUTHOHN UHIYKIIUH.
p AYKIL https://resh.edu.ru/subject
IIpaBuno Jlenna
HNuadoypok
DnektporeHeparop. CrocoOs b yp _ _ ,
- https://infourok.ru/magazin-materialov/konspekt-i-
MOJTYYCHUS JIEKTPHIECKON SHEPTHH. ,
64 prezentaciya-uroka-elektrogenerator-sposoby-
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX - - - - .
polucheniya-elektricheskoj-energii-elektrostancii-na-
WCTOYHHUKAX YHEPTUU ) . N
p vozobnovlyaemyh-istochnikah-energii-775805
[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo Mos mikxona
65 TeMe "DJIEKTPUUYECKUE U MAarHUTHBIE https://lesson.edu.ru/lesson/3c6c5b06-f72b-48f7-
sBieHus" 8227
KoHnTtponbHas pabota 1o teme
66 "DIeKTpUUECKHE U MAaTHUTHBIC bubnuoteka [{OK https://m.edsoo.ru/ff0acb14

siBieHus"



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/subject
https://infourok.ru/magazin-materialov/konspekt-i-prezentaciya-uroka-elektrogenerator-sposoby-polucheniya-elektricheskoj-energii-elektrostancii-na-vozobnovlyaemyh-istochnikah-energii-775805
https://infourok.ru/magazin-materialov/konspekt-i-prezentaciya-uroka-elektrogenerator-sposoby-polucheniya-elektricheskoj-energii-elektrostancii-na-vozobnovlyaemyh-istochnikah-energii-775805
https://infourok.ru/magazin-materialov/konspekt-i-prezentaciya-uroka-elektrogenerator-sposoby-polucheniya-elektricheskoj-energii-elektrostancii-na-vozobnovlyaemyh-istochnikah-energii-775805
https://infourok.ru/magazin-materialov/konspekt-i-prezentaciya-uroka-elektrogenerator-sposoby-polucheniya-elektricheskoj-energii-elektrostancii-na-vozobnovlyaemyh-istochnikah-energii-775805
https://lesson.edu.ru/lesson/3c6c5b06-f72b-48f7-8227
https://lesson.edu.ru/lesson/3c6c5b06-f72b-48f7-8227
https://m.edsoo.ru/ff0acb14

PesepBHsiit ypok. Pabora ¢ Tekctamu 1mo

67 y " 1 bubnuorexa IOK https://m.edsoo.ru/ff0acc5e
Teme "TensoBele ABICHUS
PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Mot tkora

68 p” Ypor. " 1 https://lesson.edu.ru/lesson/5df19d79-1526-46d3-
TeMe "MaruuTHbIE ABJIEHUS

8bc7
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://lesson.edu.ru/lesson/5df19d79-1526-46d3-8bc7
https://lesson.edu.ru/lesson/5df19d79-1526-46d3-8bc7

9 KJIACC

KoanuecTBo 4acoB

Ne JJeKTpOoHHBIE HH(POBLIE
Tema ypoka Konrp-e Mpakrn  HaTa p uudpp
n/m Beero u-e u3ydeHust o0pa3oBaTejbHbIE PECYPCHI
padoTHhI
padoTsI
MexaHn4UecKoe IBIKCHUE Most ko
1 . ’ 1 https://lesson.edu.ru/lesson/d339177e-31de-
MarepuanbHas TOUKa
4cl6-aadd
Cucrema orcyeta. OTHOCHTEIBHOCTD
2 1 bubmuoreka I{OK https://m.edsoo.ru/ff0ad474
MEXAHUYECKOTO IBHKEHUS
PaBHOMEpHOE IPSIMOJIMHEITHOE
3 P P 1 bubmuoreka [{OK https://m.edsoo.ru/ff0ad19a
IBIDKEHHUE
HepasHoMepHOE NpsIMOIMHENHOE Mos mxona
4 nekeHue. CpeqHsst © MTHOBEHHas 1 https://lesson.edu.ru/lesson/77b45564-faf2-4120-
CKOpOCTb 9bea
ITpssMonmHEHOE PaBHOYCKOPEHHOE
5 p PaBHOYCKOP 1 Bu6maorexa LIOK https://m.edsoo.ru/ff0ad8d4
JIBH>KEHUE. Y CKOpEHUE
CxopocTh MPSIMOJIMHEHHOTO Mos mkoia
6 PaBHOYCKOPEHHOTO JIBHIKEHHUSI. 1 https://lesson.edu.ru/lesson/62184bbd-f8fa-4b2a-
I'paduk cxopoctu b216
JlaGopatopHnas pabota "Onpeznenenue
CKOPEHHS TeJIa IPHU
7 yeKop P 1 1 Bu6mmorexa LIOK https://m.edsoo.ru/ff0adbl8
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaAKJIOHHOM MI0CKOCTH"
Nudoypok
Cso0Ooanoe nagenue teil. OIbITHI
8 a a 1 https://infourok.ru/konspekt-uroka-svobodnoe-
T'annnes . .
padenie-te-opyty-galileya-9-klass-6780732.html
PaBHOMEpHOE IBHKEHHE 110
9 PHOE A 1 bubnmoreka [{OK https://m.edsoo.ru/ff0ael76

okpyxHocTH. [lepnon u yactora



https://lesson.edu.ru/lesson/d339177e-31de-4c16-aadd
https://lesson.edu.ru/lesson/d339177e-31de-4c16-aadd
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/lesson/77b45564-faf2-4120-9bea
https://lesson.edu.ru/lesson/77b45564-faf2-4120-9bea
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/lesson/62184bbd-f8fa-4b2a-b216
https://lesson.edu.ru/lesson/62184bbd-f8fa-4b2a-b216
https://m.edsoo.ru/ff0adb18
https://infourok.ru/konspekt-uroka-svobodnoe-padenie-te-opyty-galileya-9-klass-6780732.html
https://infourok.ru/konspekt-uroka-svobodnoe-padenie-te-opyty-galileya-9-klass-6780732.html
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
Mos mkona
10 LleHTpOCTpEeMUTEIBHOE YCKOPEHUE https://lesson.edu.ru/lesson/0b71601a-3724-
470d-9ef9

IlepBeb1it 3akoH HproTona. Bektop

11 bubnmoreka [{OK https://m.edsoo.ru/ff0ae612
CHJIbI
Bropoii 3akon HeroToHa.

12 . bubnuoreka IIOK https://m.edsoo.ru/ff0ae72a
PaBHOpelicTBYIOIIAs cHita
T i H .

13 PETHH SAROH HBOTOHA bubmuoteka [{OK https://m.edsoo.ru/ff0ae982
Cyneprno3unus cui
P

14 CLCHHE 3a/1a% Ha NPHMEHCHHE Bu6miorexa LJOK https://m.edsoo.ru/ff0aehe
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka bubnuoreka LIOK https://m.edsoo.ru/ff0aeca2
Pemenue 3anay mo teme «Cuna Most mrkona

16 TH»H https://lesson.edu.ru/lesson/220afof7-4d11-
YHpYToe 48fa-9a88
Jlaboparopnast pabota «Ornpezaenenue

17 bubnuoteka [{OK https://m.edsoo.ru/ff0aee28
YKECTKOCTH HPYKUHBI

18 Cuna tpenus bubnuoreka LIOK https://m.edsoo.ru/ff0af738
P C

19 CIICHIE ST O TeMe «ta bubnmoreka [{OK https://m.edsoo.ru/ff0afa26
TPEHUS
Jlaboparopnast pabota "Onpenenenue

20 " bubmmorexa IHOK https://m.edsoo.ru/ff0af8be
Kod(ppuImenTa TpeHHS CKOJIbKECHHS
Pemrenue 3ampau no reme "3akoHbI

21 Herotona. Cuina ynpyroctu. Cuna bubnuoreka LIOK https://m.edsoo.ru/ffOafb8e

TpeHus"



https://lesson.edu.ru/lesson/0b71601a-3724-470d-9ef9
https://lesson.edu.ru/lesson/0b71601a-3724-470d-9ef9
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://lesson.edu.ru/lesson/220af9f7-4d11-48fa-9a88
https://lesson.edu.ru/lesson/220af9f7-4d11-48fa-9a88
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

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO but6mmoreka LIOK https://m.edsoo.ru/ff0af044
aJICHUS
VYpoxk-koHpepenuus "JIBrxeHue e Mos mkona

23 BOKPYT TPaBUTAIIMOHHOTO IICHTPa https://lesson.edu.ru/lesson/76c46bb3-e264-
(Conmueunas cucrema). ['amaktuxu" 4ee3-ba74
Pemenue 3amau nmo teme "Cuna

24 TSYKECTH U 3aKOH BCEMUPHOTO bu6mmoreka LIOK https://m.edsoo.ru/ff0af5f8
TAroTCHH"

25 Heppas kocMireckast CKOPOCTE. bubnmuoteka [{OK https://m.edsoo.ru/ff0af33c
HesecomocTs u neperpys3ku
PaBHOBeCcue MaTepHaIbHOW TOYKHU.

26 Abcomorso TB?pﬂoe TEI0- bu6mmoreka LIOK https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpOTO TENA C
3aKpenIEHHONW OChIO BpaIllEHUSI.

POII
27 MowmeHT cuibl. LIeHTp TsbKecTn https://resh.edu.ru/subject/lesson/4720/conspec
t/270766/

gg ~ Pemienne sanat no reme "MowerT Bu6miorexa [JOK https://m.edsoo.ru/f0b02b4
cuisl. L{enTp TsKecTH"
[ToaroroBka Kk KOHTPOIBHOU paboTe

29 o TeMe "MexaHnuecKkoe IBIKEHUE. bubmuoreka [{OK https://m.edsoo.ru/ff0b0408
BzaumopneiictBue Ten"
KonTponbHas pabota mo Teme

30 "MexaHnuecKoe IBUKEHUE. bubmuoreka [{OK https://m.edsoo.ru/ffOb06ec

Bs3aumogeiictue Ten"



https://m.edsoo.ru/ff0af044
https://lesson.edu.ru/lesson/76c46bb3-e264-4ee3-ba74
https://lesson.edu.ru/lesson/76c46bb3-e264-4ee3-ba74
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://resh.edu.ru/subject/lesson/4720/conspect/270766/
https://resh.edu.ru/subject/lesson/4720/conspect/270766/
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmuoteka [{OK https://m.edsoo.ru/ffOb07fa
HEYIIPYTroe B3aUMOJICHCTBHE
P "3
32 CIICHIE 3/t TO TEME “3aiton Bu6motexa L{OK https://m.eds0o.ru/ff0b096c
COXpPAaHCHUSA UMITYJIbCAa
Ypok-koHpepenius "PeakTuBHOE Most wkona
33 P petl \ https://lesson.edu.ru/lesson/14ch89cc-2943-
ABWIKCHUC B IPUPOJAC U TEXHUKE 494C-9212
34 Mexannyeckas paboTa U MOIITHOCTh bu6mmoreka LIOK https://m.edsoo.ru/ff0b0a84
Pa6
35 abOTa CHIBLTEDRECTH, CHITH Bu6maorexa LIOK https://m.edsoo.ru/ffob0db8
YIPYTOCTH U CHJIBI TPEHUSA
JIab 0 (0)
36 pa OMEDHO P . P e 1o https://lesson.edu.ru/lesson/f84ed8a7-4e39-
BHOMCPHOM ABUKCHHNHU T II
P P )1” g 40ca-8a55
TOPHU30HTAJIBHOU MMOBEPXHOCTH
CBS3b DHEPTUU U a6OTBI Most kot
37 Horer HaiLHaﬂ II){ rm' https://lesson.edu.ru/lesson/b491f89f-bh9a2-
orertt oHep abde-b94e
K .T
38 HHeTH%CKaf[ SHEPTHA. Leopema o bubmuoreka [{OK https://m.edsoo.ru/ff0b0c32
KHHCTUYCCKOU SHECPIrun
3aKoH coXpaHe JHE Most rkosa
KOH XPaHCHUA DHEPTHUHU B
39 MexaHHKep P https://lesson.edu.ru/lesson/a7e3fbc6-aldb-
40ff-835e
J1ab 0 151
40 AVOPATOpHAs pabota (CL3yeHe Bu6muorexa LIOK https://m.edsoo.ru/ffobl2fe
3aKOHAa COXPAaHCHUA DHCPI U
Koneb
41 OJICDATEIILHOC ABIDKCHIE 1 €10 Bu6mmorexa LIOK https://m.edsoo.ru/ffob1858

XapPaKTCPUCTHKHN



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://lesson.edu.ru/lesson/14cb89cc-2943-494c-9212
https://lesson.edu.ru/lesson/14cb89cc-2943-494c-9212
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://lesson.edu.ru/lesson/f84ed8a7-4e39-40ca-8a55
https://lesson.edu.ru/lesson/f84ed8a7-4e39-40ca-8a55
https://lesson.edu.ru/lesson/b491f89f-b9a2-4bde-b94e
https://lesson.edu.ru/lesson/b491f89f-b9a2-4bde-b94e
https://m.edsoo.ru/ff0b0c32
https://lesson.edu.ru/lesson/a7e3fbc6-a1db-40ff-835e
https://lesson.edu.ru/lesson/a7e3fbc6-a1db-40ff-835e
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

3aryxaromue KoieOaHusl.

42 bubnmoreka [{OK https://m.edsoo.ru/ff0b20f0
Brinyxnennsie konebanus. Pesonanc
MareMaTH4ecKuii U Npy>KUHHBIA Most wkona

43 https://lesson.edu.ru/lesson/215732af-ab8a-
MaATHIH 46a5-8806
VYpoxk-uccienoBanue «3aBUCUMOCTb

44 repuo/a KojiebaHuM OT KECTKOCTH bu6mmoreka LIOK https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»
[IpeBparieHue 3Hepruu Ipu Mos uikona

45 https://lesson.edu.ru/lesson/7f9f85d4-f330-
MEXaHUYCCKHX KOJICOAHHSIX

436e-967a

Jlaboparopuas pabota «OnpeneneHue

46 Y4aCTOTHI ¥ TIEPHOJIa KOJIcOaHM I bu6mmoreka LIOK https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA)
Jlaboparopnast pabota «I[IpoBepka

47~ HesaBuCHMOCTH nepnoza koeOaumi Bu6miorexa [JOK https://m.edsoo.ru/f0b197a
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»
Mexannueckue BoJIHEI. CBolicTBa

48 MeXxaHU4ecKux BoJH. [IposonbHbIe U bubnuoreka L{OK https://m.edsoo.ru/ffOb21fe
TTOTICPEYHBIC BOJTHBI
Ypok-koHpepeHnus "MexaHndeckue Mos mkoia

49 BOJIHBI B TBEPJIOM TEJIE. https://lesson.edu.ru/lesson/3276eeca-8dea-41de-
CelicMuyeckre BOJIHBI" 8c12

Mos mkoia
50 3BYK. PaclpoCTpaeHie i OTpaxkeHHe https://lesson.edu.ru/lesson/08da2230-c9e8-

3ByKa

4f01-ab18



https://m.edsoo.ru/ff0b20f0
https://lesson.edu.ru/lesson/215732af-ab8a-46a5-88b6
https://lesson.edu.ru/lesson/215732af-ab8a-46a5-88b6
https://m.edsoo.ru/ff0b197a
https://lesson.edu.ru/lesson/7f9f85d4-f330-436e-967a
https://lesson.edu.ru/lesson/7f9f85d4-f330-436e-967a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://lesson.edu.ru/lesson/3276eeca-8dea-41de-8c12
https://lesson.edu.ru/lesson/3276eeca-8dea-41de-8c12
https://lesson.edu.ru/lesson/08da2230-c9e8-4f01-ab18
https://lesson.edu.ru/lesson/08da2230-c9e8-4f01-ab18

Ypok-uccnenoanue "Habmonenue

Mos mkoina

51 3aBHCHUMOCTH BBICOTBI 3BYKa OT https://lesson.edu.ru/lesson/4e81e495-79cb-
4acTOTHI" 4a73-a691
I'poMKOCTB 3ByKa M BBICOTA TOHA. Mot txora
52 AKycTieckuii pesonatic https://lesson.edu.ru/lesson/60d15b42-3f6f-
4586-b658
Ypok-koHpepeHus "YabpTpa3ByK u
53 bubnmoreka [{OK https://m.edsoo.ru/ffOb23ca
nHOPa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka K KOHTPOJIBHOU paboTe
54 110 TemMe "3aKOHbI COXpaHEHUSI. bubnuoreka L{OK https://m.edsoo.ru/ffob25f0
Mexanudeckue KojeOaHus U BOJHBI"
KonTponbhas padota no teme Mos mixona
55 "3akoHbI cOXpaHeHus. Mexanndeckue https://lesson.edu.ru/lesson/9bdab9ff-10d3-
Kose0aHus U BOJTHBI" 435e-8a70
5g  OUCKTPOMArHHTHOC HOjIC. BuGnorexa [IOK https://m.edsoo.ru/ff0b2abe
DNEeKTPOMarHUTHBIC BOJTHBI
POIII
57 CBoiicTBa 3/I€KTPOMArHUTHBIX BOJIH https://resh.edu.ru/subject/lesson/4913/main/47
387
Ypok-koupepenmus "[lkana
5g  nCKTPOMATHITHBIX BOTH. BuGanoteka LIOK https://m.edsoo.ru/ffob2fes
Vcnonb30BaHue 37€KTPOMAarHUTHBIX
BOJIH J1JIs1 COTOBOM cBsI3U"
VYpok-uccnenosanue "M3yuenne
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C bubnuoreka LIOK https://m.edsoo.ru/ffOb2c6c

MOMOIIBI0 MOOMIIBHOTO TenedoHa"



https://lesson.edu.ru/lesson/4e81e495-79cb-4a73-a691
https://lesson.edu.ru/lesson/4e81e495-79cb-4a73-a691
https://lesson.edu.ru/lesson/60d15b42-3f6f-4586-b658
https://lesson.edu.ru/lesson/60d15b42-3f6f-4586-b658
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://lesson.edu.ru/lesson/9bdab9ff-10d3-435e-8a70
https://lesson.edu.ru/lesson/9bdab9ff-10d3-435e-8a70
https://m.edsoo.ru/ff0b2abe
https://resh.edu.ru/subject/lesson/4913/main/47387
https://resh.edu.ru/subject/lesson/4913/main/47387
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenue 3agau Ha onpeneneHue

Mos mkoina

60 YaCTOTHI U JJTHHBI 3JICKTPOMArHUTHOM https://lesson.edu.ru/lesson/9e12d741-7880-
BOJIHBI 4112-bb8d
DneKTpOMarHuTHas IpUpo/ia CBETa.

61 Ckopoctb cBeTa. BonmHoBBIe cBoiicTBa bub6mmoreka LIOK https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [IpsmonuneitHoe

62 pacrpocTpaHeHHEe CBETA. 3aTMEHHS bu6mmoreka LIOK https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETA. 3epKaia.

63 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoreka LIOK https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa

64 Tlperomene ceta. 3akon bubmuoreka [{OK https://m.edsoo.ru/ffOb3aea
MIPEIOMIIEHUS CBETa
[TonHOE BHYTpEHHEE OTpaKEHHUE

g5 ceera Henomssonarne nommoro Bu6maorexa LOK https://m.edsoo.ru/ffob3c5e
BHYTPEHHETO OTPAKCHHUS B
ONITUYECKUX CBETOBOJIAX
Jlaboparopnast paborta "HccnenoBanue Most mKona

66 iiifg:rrzciﬂ Y8 HpeTOMICHHA https://lesson.edu.ru/lesson/82690c14-7145-

c y4a oT yria rvlvinem/m Ha 4605-9034

rpaHuIle "BO3TyX-CTEKIIO
Ypok-koHpepennus "Micnons3oBanue Mos mkoia

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS: https://lesson.edu.ru/lesson/0723e37¢c-8396-
CBETOBOJIBI, OITHKOBOJIOKOHHAS CBSI3b" 409f-b04d

68 JInn3el. OnTryeckas cuiia JMH3bI bubnmoreka [{OK https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenne n3oOpaxxeHU# B TMH3AX bubmuoteka [{OK https://m.edsoo.ru/ffOb444a



https://lesson.edu.ru/lesson/9e12d741-7880-4112-bb8d
https://lesson.edu.ru/lesson/9e12d741-7880-4112-bb8d
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://lesson.edu.ru/lesson/82690c14-7145-4cc5-9c34
https://lesson.edu.ru/lesson/82690c14-7145-4cc5-9c34
https://lesson.edu.ru/lesson/0723e37c-8396-409f-b04d
https://lesson.edu.ru/lesson/0723e37c-8396-409f-b04d
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

Jlaboparopnas pabota "Onpenencaue

70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKOMN bubmuoreka [{OK https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"

71 Ypok-Kongeperums "Onmieckie bubmuoreka I{OK https://m.edsoo.ru/ffOc0a7e
JTUH30BBIC TPHOOPHI"

72 I'1a3 xak ontuyeckas cucrema. 3peHue bubmuoteka [{OK https://m.edsoo.ru/ff0b4684

Mos mxona

73 Ypor-rongepenus "HecpeKTH" https://lesson.edu.ru/lesson/0c61ade8-0e84-
3penusi. Kak coxpaHuthb 3peHue 4485-8611
Paznoxenne 6e10ro CBeTa B CIIEKT.

74~ Omermet Heioroma, Crojkertie Bu6nuotexa LIOK https://m.edsoo.ru/ff0cOf4c
CIIEKTPAJIbHBIX BETOB. Jlucriepcus
cBeTa
Jlaboparopnast pa6ota "ONBITHI 11O
Pa3IoKeHUIo OEIoro CBeTa B CIEKTP U

75 BOCHPHUATHIO LIBETA IPEIMETOB MPH UX bubnuoreka [{OK https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 I[BETOBbIE
¢bunabTpel"
VYpok-nipaktukym "BonHoBbIE Mos mixona

76 CBOMCTBA CBETA: TUCIIEPCHS, https://lesson.edu.ru/lesson/f4cc471d-5d25-
uHTepdepeHims u qudpaxims” 49ca-bb72

77 Onerrst Pesepgopaa u nuiaerapias bubnmoreka [{OK https://m.edsoo.ru/ff0c12a8
MOJIEJNIb aTOMa

Mos mkoia
78 IToctynatsl bopa. Mozens atoma bopa https://lesson.edu.ru/lesson/60d025d9-9b38-

48ff-b601



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://lesson.edu.ru/lesson/0c61ade8-0e84-4d85-8611
https://lesson.edu.ru/lesson/0c61ade8-0e84-4d85-8611
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://lesson.edu.ru/lesson/f4cc471d-5d25-49ca-bb72
https://lesson.edu.ru/lesson/f4cc471d-5d25-49ca-bb72
https://m.edsoo.ru/ff0c12a8
https://lesson.edu.ru/lesson/60d025d9-9b38-48ff-b601
https://lesson.edu.ru/lesson/60d025d9-9b38-48ff-b601

I/ICHyCKaHI/Ie 1 NOrjIomecHUE CBCTa

79 aromoM. KBaHTbl. JInHeiuaTeie bu6mmoreka LIOK https://m.edsoo.ru/ff0c144c
CIEKTPBI
VYpoxk-npaktuky™m "Habmonenne
80 " bubnmoreka [{OK https://m.edsoo.ru/ff0c1550
CHEKTPOB UCITYCKAHUS
81 PamgmoaxkTuBHOCTE U €€ BB bu6mmoreka LIOK https://m.edsoo.ru/ff0c1672
82 CTpocrue atomHoro siapa. HyionHas bubmuoreka I{OK https://m.edsoo.ru/ffOc18ac
MOJICITh
83 PamoakTiBibie MpeBpaICHis. bubmmoreka LIOK https://m.edsoo.ru/ffOclal4
H3oTorb
84 Pemenne sanaq 110 Teme: bu6mmoreka LIOK https://m.edsoo.ru/ffOclbda
"PagmoakTrBHBIE TTpEeBpalleHus "
Mos mkoia
85 [Mepuox monypacmana https://lesson.edu.ru/lesson/07cd5464-9204-
4c32-8dff
VYpok-koHpepennus "PagnoakTuBHbIE
86 W3JIYYCHHS B IPUPOJIE, METUIINHE, bubnuoteka [{OK https://m.edsoo.ru/ff0c2126
TeXHHUKE"
SAnepHble peakuuu. 3aKOHBI
87 COXpaHEHHS 3apsI0BOTO U MacCOBOTO bubnuoteka [{OK https://m.edsoo.ru/ffOc1c58
qUCe
88 DHEPIHs CBA3H ATOMHBIX 1ep. CBA3D bubmuoreka I{OK https://m.edsoo.ru/ffOcld7a
MAacChl U DJHEPTHH
Pemenue 3agau nmo reme "AnepHeie Most ko
89 B https://lesson.edu.ru/lesson/8c17b968-1166-
4a82-9201
90 PeaKiiun cHHTe3a H ACICHHS A1ED. bu6mmoreka IIOK https://m.edsoo.ru/ff0c1e88

Uctrounnku sHeprun CosiHIa U 3BE3]T



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://lesson.edu.ru/lesson/07cd5464-9204-4c32-8dff
https://lesson.edu.ru/lesson/07cd5464-9204-4c32-8dff
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://lesson.edu.ru/lesson/8c17b968-1166-4a82-9201
https://lesson.edu.ru/lesson/8c17b968-1166-4a82-9201
https://m.edsoo.ru/ff0c1e88

Ypok-koudepenmus "AneprHas
sHepreTuka. JleicTBus

Mos mkoina

91 PANHOAKTHBHAIX WAy HeHIii Ha FKHBbIE https://lesson.edu.ru/lesson/8d790b9b-5ele-
| 4435-a3ed
OpraHU3MBbl
[ToaroroBka K KOHTPOJILHOU paboTe
92 110 TeMe "IIEKTPOMArHHTHOS NOe. bubnmoreka [{OK https://m.edsoo.ru/ff0c223e
DNEeKTPOMArHUTHHIE BOJHBI.
KBanTtoBsie siBeHus"
Nudoypox
KonTponbHas pabota 1mo Teme https://infourok.ru/magazin-

03 "DIeKTPOMarHUTHOE TIOJIC. materialov/rabochij-list-po-fizike-9-klassa-
DNEeKTPOMArHUTHHIE BOJHBI. podgotovka-k-kontrolnoj-rabote-po-teme-
KBanTOBBIC sBNICHUS" elektromagnitnoe-pole-elektromagnitnye-

volny-kvantovye-yavleniya-145125
[ToBTOpeHue, 06001IEeHNE.

94 Jlaboparopubie pabOThI 1O KypCy bubnuoteka [{OK https://m.edsoo.ru/ff0c245a
"B3zanmonenicTBue Tema"

[ToBTOpenue, 06ob61eHue. Pemenue

95 pacyYeTHBIX U Ka4YeCTBEHHBIX 3a7a4 M0 bubnuoteka [{OK https://m.edsoo.ru/ff0c2572
teme "TeruioBbie mporecch”
IToBTropenue, o6o0menue. Pemenue

96 pacyYeTHBIX U Ka4eCTBEHHBIX 3a7a4 10 bubnmuoteka [{OK https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermoBeix qBuratenein”
IToBTropenue, o6o0mmenue. Pemenue

97 pacUETHBIX U KAYECTBEHHBIX 3a4a4 110 bubmuoreka [{OK https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTtaHOBOK"

[ToBTOpeHME, 0600IIEHNE.
98 JlaboparopHbie pabOTHI 1O KypCy bubnmoreka [{OK https://m.edsoo.ru/ff0c2c52

"CBeToBbI€ ABiIcHUA"



https://lesson.edu.ru/lesson/8d790b9b-5e1e-4435-a3ed
https://lesson.edu.ru/lesson/8d790b9b-5e1e-4435-a3ed
https://m.edsoo.ru/ff0c223e
https://infourok.ru/magazin-materialov/rabochij-list-po-fizike-9-klassa-podgotovka-k-kontrolnoj-rabote-po-teme-elektromagnitnoe-pole-elektromagnitnye-volny-kvantovye-yavleniya-145125
https://infourok.ru/magazin-materialov/rabochij-list-po-fizike-9-klassa-podgotovka-k-kontrolnoj-rabote-po-teme-elektromagnitnoe-pole-elektromagnitnye-volny-kvantovye-yavleniya-145125
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https://infourok.ru/magazin-materialov/rabochij-list-po-fizike-9-klassa-podgotovka-k-kontrolnoj-rabote-po-teme-elektromagnitnoe-pole-elektromagnitnye-volny-kvantovye-yavleniya-145125
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

[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe ""3aKOHBI 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKe"
[ToBTropenue, o6o0menue. Pabora ¢

100 TekcTamu 110 Teme "KoseOanus u 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c2e82
BOJIHEI"
[ToBTOpenue, o600meHne. Pabora ¢

101 TekcTtamu 110 TeMe "CBeTOBBIC 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c3044
SIBJICHUSA"
[ToBTOpenue, o600meHne. Pabora ¢ Mo 1ikoJia

102 TekcTamu 1o Teme "KBantoBas u 1 https://lesson.edu.ru/lesson/98772937-678e-
snepHas pusuka" 4666-9151

OBILIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://lesson.edu.ru/lesson/98772937-678e-4666-9151
https://lesson.edu.ru/lesson/98772937-678e-4666-9151

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3jiniaTthb SABJIICHUS IO OIIMCAHHIO HMX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM NIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUEOHYIO, BHIACTATD

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI
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OINUCHIBaTh M3Y4YECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, TPU ONMHMCAHUH TPABHILHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HaYeHUsI W €OUHUIBl (U3NYECKUX BEIMYMH, HaXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
WCIOJIb3Yysl WM3YYEHHBIE 3aKOHbI, IPU O3TOM JaBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTh OMBITHI MO HAOIIOACHHIO (PU3NYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSMbIE U3MEPEHHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (dpoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH N3MEPEHUH

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOTO HCCIIEOBaHMs, COOMpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

1.13

MIPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (U3NUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: IIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHU:,




1.15

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PHU3MYECKUX SABIECHUU U

HeoOxouMBbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpPaHEHHs 310pOBbS U COOJIIOJEHUS HOPM 3KOJIOTHYECKOrO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCcOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTHBOPSUYMBON WIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpPMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIENOBAHUM, MPU ITOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacrpenienath O0SI3aHHOCTH B TPYIIE B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJEeAUTh 3a BBINOJHEHUEM IIJaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM  BKJaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSIBICHUE H3YyYCHHBIX (HU3UYECKUX SBICHUI B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHOJNb3ysd (U3MYECKUE BEIUYMHBI, NPHU ONHCAHUM MPABUIILHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

1.7

1.8

peuaTh pacyéTHble 3a1auu B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHUE (U3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YysA OHNHUCAHUC UCCICIAOBAHUA,




1.9

BBIJACIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEIJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

MIPOBOAUTH  MCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (pu3HuecKoi
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOIYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJIUI] U I'padUKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia TCEXHUKU 0e30ImacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Ppacnio3HaBaTb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 1o CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATh CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Ui oOecreyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ mnpubopaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOJACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HGI[OCTOBGpHOfI

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOM CHCTEMEI B APYT'YRO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJIb30BaTh M3YYECHHBIM IMOHATUWHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBIIIOJIHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

13

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJIEHUSI B IPUPO/IE,
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1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JOPYTUMHU BEeJIMUYMHAMU, CTPOUTH IpapuKN U3yYEHHBIX 3aBUCUMOCTEH

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemate pacuéTHble 3amayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIyYEHHOT'0 3HAaUeHUs (PU3UUECKON BEITMUUHBI

pacrio3HaBaTh IMPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MpPU TOMOIIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE MCCIIEI0BAHUS, BBIICIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOMparomei JTUH3bI), 00OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUS, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MUYECKUX MOJeINeit:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpameHuu ¢ mnpubopaMd H TEXHMUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (hOPMYIHPYSI TOUCKOBBIN 3aIpocC,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NpPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MMyOJMIHO TPEICTABIIATh PE3YJIbTAThl IPOCKTHON HITH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MMPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena 3J1eMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MNpupoje. SIBIeHHS NPUPOIBL.
duznueckne SBJICHUS: MEXAHUYECKHUE, TEIIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepeHue (U3HUECKUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTCCTB@HHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKC THUIIOTE3, 00BsACHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
#eHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

###Par#t#OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###I3mepenue TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAIJIbHBIE CBEJIEHM A O CTPOEHNU BELIIECTBA

2.1

#H#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, OKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biokenne  dvactun  BemiecTBa.  CBs3b
CKOPOCTH JBMIKEHHUS YaCTUIl C TeMIlepaTypoi.

BbpoynoBckoe nBmxenue, muddysus

2.3

BzaumopeiicTBre yacTHUI] BEIIECTBA: IMMPUTSAKCHUEC U

OTTAJIKUBAHHUE
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###Par### Arperatuoie COCTOSTHUS BEIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
(KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXKIYy
CBOfICTBaMPI BCIICCTB B paSHbIX ar peFaTHBIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5

Ocobennoct arperaTHbix COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboOThI:

#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
HcIonb30BaHueM (pororpadumii).

#HHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO
paciIMpeHusl ra3oB.

HHAPar###0nbITEl 10 OOHAPY)KEHHUIO JIEUCTBUS CHJI

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE 31
' HEPABHOMEPHOE JABU)KECHHE
###Par#Ht#Cropocts.  CpenHsii  CKOpOCTb  TIIpH
3.2 HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpUUU. B3aumoneiicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###1InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cuna kak XxapakTepuCcTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenue tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha APYyTux maHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B mpupoje U TEXHUKE
39 #H##Par###Cnoxenre cuj, HANpaBJICHHBIX IO OJIHOM
' npsiMoi. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMIIE M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka To
HAKJIOHHOM T1uiockocTH. OrmpeaeneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JIEMOHCTPHUPYIOIIHE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

®Ou3nYEeCKHEC SIBICHUS B npupoaec: NpuMEpbl ABUXKCHUSA C
Pa3iIM4HbIMU CKOPOCTAMU B JKMBOH U HEXKMBOU mpupoac,

IICP'ICTBPIG CUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBép,[[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIUMUCHUA OABJICHUSA
I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapaaokc. Coobmatommuecs

cocynsl. ['uapaBnnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOE J1aBICHHE.
[TpuunHBI CyIIECTBOBAHUS BO3IYIIHOM 000JOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOro JABJICHHUS OT BBICOTHI HaJ YpPOBHEM
Mopst

W3mepenue atmocgepHoro nasineHus. [IpuGops mist
U3MepeHus aTMOC(HEpPHOro AaBJICHUs

[elicTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Te€la B BOJIE OT
00béMa TOTpY)KEHHOH B IKHUAKOCTH 4YacTH TeJja.
OmnpeneneHye BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TeNo, NOTrpyXEHHOE B KUIKOCTh. I[IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAOIICH
CHJIBI, ICHCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00bEMaA
MOrPYKEHHOM B JKMIKOCTh YAaCTH TE€JA U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHUE JIOJAKM U  ONpeaesneHue  e€

rpys3ononb €MHOCTH

4.10

@duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO0 JaBJICHWUS HA JKUBOH OpraHu3M,

IJIaBaHUE PBIO

411

TexHuueckue yCTpoWcTBa: COOOIIAIOLINECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJA, TUIPABIMYECKUI IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, OPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHn4deckass MOIITHOCTD

53 [IpocTeie MexXaHU3MBI: pbIYar, OJOK, HaKIOHHAs

. MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

5.4 [IpumeHneHnue npaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBwio»  MexaHuku. Koaddunuent

55 ITIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

£ g [Tonnass MexaHW4yecKasi YHeprusi. 3aKOH MU3MEHEHHsS U

COXpaHCHUA MEXaHUYIEeCKOH OHEpPIrun




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
PaBHOMEPHOM JIBIDKEHHU Teja MO TOPU30HTAJILHOM
noBepxHOCTU. MccnenoBaHue YyCIOBUH paBHOBECUS
peryara. Msamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUXKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, TPOCTHIE

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHUE U KaWUISIPHBIE SBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KonnyectBo  Temnorel. YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne u  OTBEepAECBaHME  KPUCTAIUIMUECKUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIUIOBOTO JIBUTaTeNsl. TeroBble JBUTAaTeIN U 3alluTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHMs M TpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboTHI:
#HAHPar#H#0nbITl 10 OOHAPYKEHUIO JIEHUCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HHHPar###ONBITEl 110 BBIPALIMBAHUIO  KPUCTAJJIOB
6.17 IIOBapEHHO COM MJIH caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#H#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuioHe

HINPHIIA.




H#HHAPar###0nbIThI, NEMOHCTPUPYIONINE 3aBHCHUMOCTD
JIaBJICHUs BO3JyXa OT €ro o0bEMa M HarpeBaHUs WIH
OXJaXKICHHA.

###Par#H#1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCMMOCTH  JJIMHBI ~ CTOJIOMKA  JKMAKOCTH B
TEPMOMETPHUUECKOU TPYOKE OT TeMITepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPrUM Tella B pe3yabTaTe TEIUIoNepeaadn U padoThl
BHEIIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOJTHOW M TOpSTYCH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIY4EHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

###Par#H#OnpeneneHne  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIBLHON BIAXHOCTH
BO3/TyXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B IPHUPOJE: IHOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAaJUTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHECA, CHCIa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BAaHUsl KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCI]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSA MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanoctsb

7.3 anekTpuyeckoro moisd. IlpuHnun — cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia
DJeKTpUYECKUA  TOK. YCIOBHS  CYIIECTBOBAHHUS

7.6
AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX M razax
Onektpuueckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaMpsHKEHUe
CornpoTuBiieHne MMPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa [enu
[TocnenoBarenbHOE W THapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna
DJeKTpUUecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHbIE MarHUTHI. B3anmoelicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
OneiT Opcrega. MarHuTHoe TmoJie 3JIEKTPUUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC QJICKTPOMArHuTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME€ MAarHUTHOTO IOJs HA NPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4eHUs
AIIEKTPUYECKOM  DHEPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHECPruu

[TpakTuyeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJICKTPU3AIUH TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO OIS HA
MPOBOJTHUKY U JHAJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u peryImpoBaHue HANPSHKCHUSI.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha Pe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaaeIbHOM
COeIMHEHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.




Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIWHEHUU W
pazaenenuu. MccienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJKY. OnEBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHIIBI
B3aUMO/JICUCTBHUSI KAaTYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS. MAarHUTHOT'O IIOJIS HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H H3y4EHHE paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCJICIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUUM 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

®dusnyeckue SBICHUS B MPUPOAC: DIIEKTPUICCKHEC
SBIICHHS B aTMocdepe, dIJICKTPUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJTE MATHUTHOTO TIOJIST JUTSI )KU3HU Ha 3eMJIe, TIOJIIPHOE

CHUSIHUEC

TexHu4eckne yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUUECKOU SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsl), NEKTPUYECKUE
NPEIOXPAaHUTEIH, SIEKTPOMArHUT, SJIEKTPOJIBUTATEIND
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSIHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
pasnena BIIEMEHTa

8 MEXAHUWYECKUE ABJIEHUA



Mexanudeckoe ABWXKEHHE. MarepuaibHasg TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE
#H#Parf#HepaBnomepHoe IIPSIMOJIMHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTb Tella MU
HEPaBHOMEPHOM JIBUKECHUU
85 VYcekopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUOKEHUE
8.6 ###Par###CroboHoe nanenue. OnbIThl [ anumes
#H##Par###PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamienus. Jluneiinas u yriopas
ckopoctu. LlenTpocTpeMuTenbHOE YCKOPEHNE
8.8 IlepBsiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HHHPar###] [pyuHIMI CyNepro3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHH#Par###Cunia TpeHUs: CUJla TPEHUS CKOJbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
814 #A#Par#H#Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
815 Bwxenne nmaHer Bokpyr Comnna.  [lepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
516 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 #H##Par###PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHOM
' ocblo BpateHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. MIsmenenue ummynbsca. Mnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE IBI)KEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PabGora cunm Ttskectn, ympyroctd, TpeHus. CBs3b
SHEPIrUuu 1 paboThl
[loreHunanbHas B3Heprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToTeHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPIUu
HAHPar####3akoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

[TpakTuyeckue pabOTHI:

OrnpeneneHne CpeHel CKOPOCTH CKOJIBbKEHUs Opycka
WIA JIBUKCHUS IIapUKa MO HAKJIOHHON IUIOCKOCTH.
OnpezneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HAYaJTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpPEeHUS
CKOJNIBKEHUST OT CHJIBI HOPMAIBHOTO JIaBJICHUS.
Omnpenenenve KOdPPUIMEHTa TPEHUS CKOJIBKEHHUS.
Onpenenenne KECTKOCTH TpPYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHHUs MPU PABHOMEPHOM JBHKEHUHU
TeJa MO TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIJIBI YOPYTOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETIOJBHKHOTO W TOJBHXKHOTO

OJIOKOB

8.28

®du3nueckue SBICHUS B nOprupoac: NprUJIMBbI U OTJIIUBEI,
JABWXKCHUEC INIIAHET Conaeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaI CIIMAOMETP, AATYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKECHUE. OcHOBHEIE
XapaKTePUCTHKU  KOJEeOaHWi: Tepuoja, YacToTa,

aMIlIUTyaa

9.2

MaremaTuyeckuii M NPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamieHre  SHepruM NP KOJIEOATEILHOM

JABWXKCHUU

9.3

9.4

9.5

3aryxaromue kojebanus. BeiHykIeHHbIe KoueOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBoiicTBA MeXaHHYECKHX
BoJiH. [IpomonbHble M momepedyHbie BOJHBL. J{mHa
BOJIHBI u CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHM
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl W IepuoAa  KojeOaHHM
IIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUI
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
IIPYKMHHOTO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyeOaHuil  TIpysa,
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHus

9.8

du3nueckue sSIBJICHUS B OpHUpoOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

Texuuueckue YCTPOﬁCTBaI 9XO0JIOT, HMCIIOJIb30BAHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




1041 DIIEeKTPOMarHuTHOE TOJIe. DJICKTPOMarHUTHBIC BOJTHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 3meKTpOMarHUTHBIX BOJIH
10.3 DJneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIILHOTO TeedoHa
dusnueckue SBICHUS B MPUPOJEC: OHOJOTHYECKOE
10.5 JIeiicTBUC BHJIMOTO, yIBTPAPHUOIECTOBOTO i
PEHTTEHOBCKOTO M3TYYECHHA
106 TexHuueckue YCTPOMCTBA: HCII0JIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa
11.2 [IpssMonrHEITHOE pacipocTpaHEeHNEe CBETa
s Orpakenue cBera. Ilmockoe 3epkaio. 3akoH
' OTpa)KEHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHUE CBETA
115 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
11 ' TeJNecKona
117 I'maz kak onTudeckass cuctema. bBIM30pyKOCTh
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoTOHA.
' CrnosxeHue CrieKTpajIbHBIX IBETOB. Jlucmepcus cBeTa
[TpakTdeckue paboThI:
#H#Par###ccnenoBanue 3aBUCUMOCTU yriia
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yIJjia NaJeHus.
HHHPar###113yueHne XapakTepUCTHK HU300paKeHHS
MpeAMETa B TUIOCKOM 3epKajie.
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#H#Par###1cciienopanue 3aBUCUMOCTH yriaa
NpPEJOMJICHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
IPaHUIE «BO3IYX — CTEKIIO».

###Par### lonyuenne M300paXeHUH C  TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar#t#Onpenenenne (HOKyCHOrO pacCTOSIHUS U
OINITHYECKOM CHIIBI COOMPAOIICH JTMH3BL.
HHHPar###OnbITEl O pa3NioKeHUIO OeJoro cBeTa B
CIIEKTP.

H#AH#Par####OnbITEl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

IpH UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUITBTPHI

dusznyeckue sABICHUS B MpUupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JIyHBI, TIBETa TEJ, ONTUYCCKUE SBJICHHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
111 TexHuuyeckue  yCTpONCTBA:  OYKH,  MEPHUCKOII,
' doroanmapar, ONTUICCKUE CBETOBOIBI
KBAHTOBLGIE ABJIEHUA
191 OmnsbiTel Pesepdopna u mmanerapHas Mojeiab aTroma.
' Mogens aroma bopa
122 Hcnyckanue W moromieHue cBera aroMoM. KBaHTHI.
' JInHenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3TyyeHHs
194 Crpoenne aromHoro szapa. HykioHHas wmopnens
' aTOMHOTO siipa. M3oronsl
125 PannoaktuBHble npeBpaiienud. [lepuoa nomypacnaga
' aTOMHBIX S7Ep
126 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U
' MacCOBOI'0 YHCET
OHeprus cBA3M aTOMHBIX snep. CBsA3p Maccsl M
12.7
SHEPTUU
128 Peakuun cunTe3a u geneHus saep. VcrouHuku
' sHeprumn CosHIa U 3BE3]
12.9 SlnepHas oHepretuka. /[lelicTBUe pagMOAKTUBHBIX

I/ISHy‘IeHI/II\/’I Ha )XHUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTrueckue paboTHI:

HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YacTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO poHa

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
paZiOaKTUBHBII ¢on, KOCMHYECKHE Ty4H,
paZOaKTUBHOE HM3JyYEHUE IPUPOJHBIX MHHEPAJIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUN Ha OpraHu3M

YCJIOBCKA

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




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

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CylIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U MCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJs, (U3UYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTroIeHHsI PaBIIT 0€30MAaCHOTO TPY/Ia: HaOMoeHNEe (PU3UIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/II;'I;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE INPUMEHSATh UX IS

00BsACHEHUS (I)I/ISI/I‘IeCKI/IX IIpouecCcoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUChIBaTh KPaTKOE YCIOBHME 3a/auH,
BBISIBIITH HEJIOCTAIONINE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH
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VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA
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OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIPaBOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUS
1 MEXAHUWUYECKUWE SABJIEHU A
11 Mexanudeckoe JBrkeHHe. MarepuanbHas Tovka. CHcrema oTcyéra.
' OTHOCHTEIBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE IBUKeHUE. CpeaHsist ckopocTb. Dopmyiia s
1.2 BBIUUCIICHHUS CpeIHeii ckopocTh: V = S/t
PaBHOMEpHOE NIPSIMOIIMHEHHOE JABIKECHHE. 3aBUCUMOCTh KOOPAMHATHI TEJIa OT
BPEMEHHU B CIIy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH IS TPOCKIIMH CKOPOCTH, MPOCKIIUU
MEepeMEIeHUs], IyTH, KOOPJMUHATHI TPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBHOKCHUH
3aBHCHMOCTh KOOPJIMHATHI TEla OT BPEMEHH B Clyyac PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUS:
2
Sl =vy s+ ay= ;
2
dopMyibl A1 MPOEKIUK TEPEMEIICHUsS, MPOSKIIUH CKOPOCTH M IPOCKIHH
YCKOPEHUS TIPU paBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHIKECHHH
2
14 5. =0y, t+a, %
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOEKIIMH YCKOPEHHS, MPOEKIIUU
CKOpPOCTH, TPOCKIMH TEPEMEIICHUS, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBHYKCHHUN
Csoboanoe nagenue. @opmyIibl, OMKCHIBAIOIINE CBOOOTHOE TaICHHE Tella MO
15 BEPTUKAIN (IBMKCHUE Teja BHH3 WJIM BBEPX OTHOCHTEIBHO TOBEPXHOCTH
3emian). ['paduku 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIUH YCKOPEHHS,




IPOEKIUN CKOPOCTH M KOOPAMHATHI INPU CBOOOJHOM MAaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

HenrpoctpemutenbHoe yckopenue. HampapineHue LEHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. Dopmyiia 1uisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocts Bemecta. @opmyia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SBnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u TpeHue ckobkeHns. opmyna Juist BEIMUCIECHHS MOTYJISI CUJIBI

TPCHUS CKOJIbXKCHUS:




1.13

1.14

F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

F=k-Al
BceMHUpHOE TATOTEHHE. 3aKOH BCEMHUPHOTO TATOTEHHSL:

my -1~
F=G.-—L1_2
R
Cuna TsokecT. Y cKopeHue CBOOOJHOIO HaleHHs.
®dopmyna A BBIYMCIEHUS CUIIBI TSDKECTU BOIM3M moBepxHoctu 3emun: F =
mg.
JBmwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynbe Tena — BekTopHas (pu3ndeckas BeIMYnHa.
D=mi

I/IMHy.]'ILC cUCTeMBEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXPAHCHUA UMITYJIbCa JJI1 38.MKHYTOI>’I CHUCTCMBI TCII:
p=myly +imy U, =const

PeakTtuBHOE ABHKEHHUE

1.17

1.18

Mexann4deckas pa60Ta. CDOpMyJ'Ia JJIs1 BBIYUCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexanndeckass MOIITHOCTE:
A
N==
I

Kunernueckas u MOTCHIMAaJIbHAs SHCPIrus. (DopMyna JUIA BBIYUCIICHU S

KUHETHYECKOM OHCPTHUHU:

H&'_J'z
B

Teopema o knHeTHUECKOU SHEprun. Popmyrna s BBIYMCICHUS

IIOTEHIMATIbHON DHEPIUH TEJIa, IIOAHATOrO

Hajx 3eMuéi:




E,=mgh

1.19

MexaHu4ueckas OHEPIusi:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXpaHEHMs MEXaHUYECKOM SHepruy B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHUYECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPCHHUSL.

1.20

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABUIO» MEXAHUKH.
Peruar. Moment cwtsl; M - FI.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[ToxaBuxHbIi 1 HeMOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

1.21

JlaBiienne TBEpAOTO TENA.

(DOPMYJ'Ia JJIA BBIYUCJIICHUSA JaBJICHUA TBép)IOFO TCla:

_F
p_'s"

JaBnenue raza. ATMocepHoe JaBlIeHHe.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUKOCTH.

(DOPMYJ'IE[ JJI1 BBIYUCJIICHUSA JABJICHUSA BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBnudeckuii npecc

3akon Apxumena. dDopmyna sl ONpEAENCHUS BBITATKUBAIONIEH CHIIBI,

ﬂeﬁCTByIOHleﬁ Ha T€JI10, HOl“py)KéHHoe B X KMAKOCTb MJIHU Ia3:
Fags =PEV

Ycaopue miapanus teia. [lnapanue CYAO0B 1 BO3AYXOILIaBAHUC

1.24

Mexannyeckue KoyieOaHWsA. AMIUIATYAA, TMEPUOA M YacToTa KoJeOaHHil.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY U NEPUOJT KOJICOaHUI:




1.25

1.26

1.27

1.28

MaremaTuueckuii M TPYKUHHbIA MagATHUKH. lIpeBpaieHuve sHepruud mnpu

KOJIeOaTeIbHOM JIBUKEHUU
3aryxaromue konebanus. BeiHyX1eHHbIe KoeOanus. Pe3oHanc

Mexanunueckue BoiHbI. [IpoonbHbIE U TTONIEpeYHbIe BOJHBI. JJIMHA BOJHBI U

CKOPOCTE paCIpoCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha I'PaHULE

IByX cpen. MHdpa3Byk u yibTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBL, KO3(GOUIMEHTa TPEHUS CKOJIbXEHUS; pabOThl CUJIbI TPEHUSI, CUJIbI
YOPYTOCTH; CPpEeIHENH CKOPOCTH ABUKEHUSI OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUHU 10 HAKJIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojebOaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH NMPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha pblyar;
paboThl CHIIBI YOPYTOCTH IpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6J10Ka; pabOThI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OJBHKHOTO
0J10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHON
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MAacChl TEJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopManuy Npy>KUHbI; YCKOPEHUs1 Opycka OT yIila HakJOHa HarpaBJIsoLIei;
nepuoja (4acToThbl) KoJeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPY>KUHBI;
HCCIIEIOBaHNE HE3aBUCUMOCTU TEpHoJia KOoJeOaHUNH HUTSHOTO MasTHHKA OT

MacCcChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Quzuueckue sA6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IUUYHBIMU
CKOPOCTSIMH B )KMBOW U HEXXUBOW NPUPOAE, NIEHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, MPWIMBBI M OTJIMBBI, JABM)KEeHUE IUIaHeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIMSHHUE
aTMoc(epHOro NaBjeHUS Ha >KMBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMudeckue BOJIHBI, IYHAMH, 3XO




Texnuueckue yCI’I’lpOﬁCI’I’lBCl.' CIIMAOMETP, JATUMUKH ITOJTIOXKCHUA, paCCTOAHUA U
YCKOPCHUA, AWUHAMOMCTpP, IMMOJAUIMIIHUKH, PaKCThbI, pbIyar, HOI[BH)KHBIﬁ n

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

131 COOOIIAIOIITUECS COCYBI, YCTPOMCTBO BOAOIPOBOA, THAPABINYCCKUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTo, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

55 JIBmxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmaunBaHUE M KalTWJUISIPHBIC SBJICHUS

2.4 TemoBoe pacmupeHue u cxaTmue

2.5 TemoBoe paBHOBeECHE

25 Buyrtpennss sneprus. Pabora u Teruionepenada Kak CHoOCOObI M3MEHEHHS

' BHYTpPEHHEH SHepruu

2.7 Bune! Teronepenayn: TemIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanue wu oxmaxaeHue Tel. KoimMuecTBO TEIUIOTHL. Y AClIbHAs
TEILIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXPAaHEHHUS! PHEPrUU B TEIUIOBBIX IpoIleccax. Y paBHEHUE TEIIOBOTO
OajaHca:
2.9
O +0, +..=0
Ucnapenune u xonaeHcanusi. M3MeHeHHEe BHYTPEHHEW SHEPrUU B Ipoliecce
210 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YIelnbHas TeIioTa
' napooOpazoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
212 [InaBnenne u kpucraumzauusa. V3MeHeHHe BHYTpEHHEH »SHEpPruu mpHu

IIABJICHUU U KpUCTAJIJIM3allhN. y}lGJ’IBHaﬂ TCIJIOTA IIJIaBJICHHUA !




2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

TorumBa: 4 = Q/m

2.14

[Tpunnume! padoTe! TeroBeix asurateneit. KIT/ remoBoro qsurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHOM TEINIOEMKOCTH METAJUIMYECKOr0 [IWIMH/PA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
MacCCbl, B KOTOPYIO OITYHICH Hal“peTbII\/JI OUIMHAP, KOJHUYCCTBA TCILIOTHI,
OTJAHHOTO HarpeThIM IMJIMHAPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TCMIICPATYPHhI; OTHOCHUTEIBHOM BJIIAXKHOCTH BO3/yXxa, YHGHBHOﬁ TCIIJIOThI
IUTaBJIeHUS JbJa. MccienoBaHue H3MEHEHHMs TeMIepaTypbl BOABI IpPU
PAa3JIMYHBIX YCIOBUAX; SABJICHUA TeriooOMeHa Inpu CMCIIMBAHUHA XOJIOLIHOfI u

ropﬂqeﬁ BOJbI; IIpoLecca UCIIapCHUA

2.16

2.17

Dusuueckue s61eHUs 8 npupO()e: MMOBCPXHOCTHOC HATAKCHHUEC U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJUJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJJOEMOB, MOPCKHE Opr3bl; 00pa3oBaHUE POCHL, TyMaHa, HHEsl, CHETa

Texunuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHM
KPUCTAJLIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOUHaA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

BsaumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3.4

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

Onektprnueckoe mnone. Hanpsok€HHOCTH diekTpuuyeckoro mois. [IpumHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

3.6

Hocurenn QJICKTPUYCCKUX 3apsAHa0B. ﬂeﬁCTBHC QJICKTPHUYCCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I H JUSJICKTPUKHU
[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AeKTprUIecKoro Toka. Cuma Toka.

Hanpsixenue.
l=qg/t,U=A/




BHCKTpI/I‘IeCKOG COIIPOTUBJICHHC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHBIICHUC:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOJHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannenpHOE COEIMHEHNUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:;I=]+I;R=2.
- - .2
CMmemianHble COEIUHEHNS IPOBOIHUKOB
Pa6ora u momrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"R-t
3.12 OneiTr Opcrena. MarHuTHOE MOJ€ NMPSMOTO NPOBOJHUKA C TOKOM. JInHumn
MarHMTHON MHJIYKIIUU
313 MarsnuTHoe T1OJ€ IOCTOSSHHOTO Mar’ura. B3anMonencTBHe ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBre MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 Oneitel Dapanes. SBnenue snekTpoMarHuTHON MHAYKIuK. [IpaBuno Jlenna
IIpakxmuueckue pabomul
N3mepenne  dIEKTpUYECKOrO0  CONPOTUBIIEHHUS  PE3UCTOPA;  MOLIHOCTH
NEKTPUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.
3.16 HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE

(pe3ucTophl, JIaMIOYKa), OT HAMIPSKEHUS Ha KOHITaX TPOBOTHUKA; 3aBUCUIMOCTH
CONIPOTUBJIIEHHUS OT JUIMHBI IPOBOIHUKA, TIJIOIIAJH €0 MONEPEYHOI0 CEYEHUS U

YACJIBHOTO COIPOTUBJICHUS.




[IpoBepka mpaBuiia Ui 3IEKTPUYECKOTO HAMPSIKEHUS MPU MOCIEA0BaTEIbHOM
COCIMHCHUHM TPOBOJHUKOB; MpaBWJIa JIsi CHUJIBI DJIEKTPUUECKOrO0 TOKa MpU

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MAarHUTHOTO TOJIS JIIs1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texuuueckue ycmpouicmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJCKTPUYECKOH OSHEPruu, DJICKTPOOCBETUTENbHBIE MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpuMepsr), AIEKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATHUT, JJICKTPOJBHUTaTENIb TOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DnexTpoMarHuTHbIE BOIHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyuyeBas moaenb cBeta. [IpsmMonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia
' aunsel: D = 1/F
3.25 I'ma3 xak onrtuueckas cucrema. OnTHYECKUue TPUOOPHI
Ilpakmuueckue pabomol
###Par##l13mepeHne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHUs COOMpPArOIIeH JIMH3HI (TI0 CBOMCTBY PaBEHCTBA PAa3MEPOB MPEIMETA
1 U300pakeHusl, KOr/1a mpeIMeT pacioio’KeH B ABOMHOM (oKyce), MoKa3aTens
3.26 MIPEJIOMJIEHHUS CTEKJIA.
###Par#t#lccnenoBanne cBOCTBa U300paKEHUs, TIOTYYEHHOTO C MOMOIIBIO
coOuparomeld JUH3bI; U3MEHEHUS! (POKYCHOTO PAaCcCTOSHUSL JBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTJja MPEeIOMJICHHs] CBETOBOTO Jy4a OT yria MajJeHus Ha
TPaHUIIE «BO3IIYX — CTEKIIO»
327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 11BeTa TeI,
' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.98 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA




PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3nydenus. Peaknuu anbga-u Oera-

4.1
pacmana

49 Omnwitel Pesepdopma mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb

' aToma

4.3 CocraB aromHoro siapa. M3otomnst

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3aPs,I0BOIO U MAaCCOBOTO YUCEN
Qu3zuueckue s61eHUss 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHMYECKHE Jy4Yd, DPaJMOAKTUBHOE W3JIyYCHHE NPUPOIHBIX MHHEPAJIOB,
JIEHCTBHE PAJMOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4Y€JI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA










