MyHununajabHoe 0K0IKeTHOe 0011e00pa3oBaTeibHOE YUPeKIeHue

«JInueit Ne 24» umenu Ilerpa CamoiisioBnua IIpuxoabko

PACCMOTPEHO YTBEPXJIEHO
[lemarornueckui COBET Hupekrop
Boponkosa O.B.
[TpoTokon Ne 13 [Tpukas Ne 203
oT «29» aBrycra 2024 1. oT «30» aBrycra 2024 r.
MNoanncaHo ynpposoi
BOpOHKOBa noanucolo: BopoHkosa
Onbra Onbra BnagnmnpoeHa
[fata: 2024.08.30
BnagummnposHa 14:09:06 +07'00'
PABOYASA ITPOI'PAMMA

(ID 4452557)

yueOHOro Kypca «®@u3nka»
115t 7-9 KJ1acCOB OCHOBHOTO 00111eT0 00pa30oBaHuUs

Ha 2024/2025 yueOHblii roa

CocraButens: Kynbunnckas Enena AnekcanipoBHa
Yyuutenb Guznku

PyouoBck2024



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (penepanbHOU padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YYEHUS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usuke yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMUs.

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

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

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JiIeKAaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucrepcrBa npocerienus Poccuiickoit @enepanuu (IpoToKoa 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 ¥ (HOPMHUPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, 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
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuMHBL 3Mepenue @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
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM 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 HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemlecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHUS Ia30B.
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 JIBUKCHHUSL.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Ten. Cunna 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 CKOJIb)KEHUS U TPEHUE MOKosA. TpeHue B NpUpPOEe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
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. OmpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa 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 TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIHs.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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 onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

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 CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

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

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl PH TIJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOU U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).

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



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  AMAIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

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

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

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpudecKre 1enu U NOTpeOUTENN dIEKTPUUECKO s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH OCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

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

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

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

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

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

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

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

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

Mexanudeckass pabora W MOUTHOCTh. PaboTa CWI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKkoOB PaBHOYCKOPEHHOIO JIBUXKEHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl TeJla U JACHCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

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

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

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

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

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

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. DiaeKTpOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

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



OnexkTpomMarHuTHas npupoja cera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxenp  cBera.  Mcrounumku ~— cBera.  [IpsmosmHeiHoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOrO Jiyda OT yrJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomxypacnaga aTOMHBIX SIAEP.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOYJb MIPEAHA3HAYEH JJI1 CUCTeMaTU3alun
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH NAHHOTO MOJIYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HUCCIEIOBAHMUS



SBICHUN TPHUPOABI U TEXHHUKH, OBJIAJICHUE YMEHUSMU OOBACHATH (PU3NUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYYECHUS] TECOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKkoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MMO3HAHUA:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJAbTYPbl 3A0POBbS M  3MOLHUOHAJIBLHOIO
0/1aromoJIy4us:

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

- copMHUpPOBaHHOCTh HaBbIKa pe(dIeKCHMU, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



COIMAIPHONW HAIPABICHHOCTH, TPEOYIONIMX B TOM 4YHCIC U (U3HUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HUCCIEIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

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

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

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

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

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

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

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

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

OLICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMALUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

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

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIEe pa3BUTHE  (PUBHUUYECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nIeCKOn 3a1a9u;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXe€MaMH, AuarpaMMaMi, HTHOU TpauKoi 1 X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKeIaTeILHOCTH OOIIEHHUS;

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



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

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

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

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

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX IPHUHATUS  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

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

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

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



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHMsI, TepeAadya MAaBJICHUSA TBEPABIMU TEIaMHU, XUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, pblyaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BeJIUYUHBI (Macca, 00BbEM, TJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TPABUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEITUYHHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 PE3YyJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, Macchl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIETIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
NPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOWCTR:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOOIPOBOAA, TUIAPABIMYSCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOIB30BaHMS (M3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popMauuu B HWHTEepHeTe 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 BBHIMOJHEHWN YY€OHBIX 3aJlaHUl HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TemI0NpPOBOAHOCTS, KOHBEKIUS, U3IIyYEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINHUCAHMID HMX XAPAaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupoae, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

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



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENIUYUH, HAXOIUTH (HOPMYJbI, CBSI3BIBAIOIIUE JTaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUHU MMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMbIe JUIsl €€ peuieHus, NPOBOAUTh PACUETHl U CpPABHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH XO/I ONBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUI W TIpapuKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

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

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



OPUBOAUTH  MpUMEpPbl  (HAXOAuTh HMHGOPMALMIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH cpee;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BATh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJJaHUN HAay4YHO-TIOMYJSPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLCHMBaThb COOCTBEHHBIH BKJaJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

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

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

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



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBUXKEHUE (3aTyXaroniue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, TMPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE IMHEHYATOro CIEKTpa
U3ITYyUYEHUS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4yucie (PU3NYECKHe SIBICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOJIOrMUECKOe AECUCTBUE BUIUMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJHOaKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOMHOTO TAACHHs, BEC Tela, HUMIYIbC Tela, HWMITYJIbC CHIIBI,
MEXaHW4YecKas paboTa W MOINHOCTh, TOTEHIMANbHASS DHEPrHsl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUSI CPEMIbl), IPU OMHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apsSA0BOT0 U MAacCOBOTO YHUCE



OpU SACPHBIX PEaKIUsAX, MPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajIW3a YCIOBUS 3aJladyd 3alMChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPH TTOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAMWTH OMBITHl MO HAOMIOACHWIO (DU3MYECKHX SBICHUNA WU
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpaduKoOB, AeNaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHMIOMETp, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALKMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpefie;

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



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJTHEHUH yYE€OHBIX 33JaHUIl HAy4YHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKH U COINPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
K DJIeKTPOHHbIE
0J11
Ne HaumeHoBaHue pa3iesioB U TeM OcHOBHBIE BU/IbI (undposbie)
4ecTB
n/n NPOrpamMMbl IIporpammHoe coaep:kanue AeATeIbHOCTH o0pa3oBaTte/ibHbIE
0
o0yuarouuxcst ecypcbl
4acoB y pecyp
Pa3nen 1.@u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA
BrisiBnenue pa3Iu4uni
MeXNy (UNYECKUMU U
XUMUYECKUMHU
dusnka — HayKa O MPUPOJE.  MPEBPALICHUSIMH.
SIBnenns npupoasl.  Pacnio3snaBaHue u
bubmuorexa [JOK
duznueckue SABJICHUS:  KJIacCU(PUKAIIMs
1.1 dwusnka - HayKa 0 MPUPOJIC 2 . https://m.edsoo.ru/7f
MEXaHUYEeCKHe,  TeIIOBble,  (DU3MUECKUX ABICHHH: ) oo,
ANEKTPUYECKUE, MArHUTHBIE,  MEXaHUYECKUX, TEIJIOBBIX,
CBETOBBIE, 3BYKOBbIE ANEKTPUUECKUX,
MarHUTHBIX U CBETOBBIX.
HaGnronenue m omnucanue
(UBUYECKUX SIBICHUN
Omnpenenenue LIEHbI
JIeTIeHus LIKAJIBI
duznueckue BEJIUNYNHBI.
HU3MEPUTENLHOTO Tpudopa.
N3mepenne buznuecKux .
N3smepenne JMHENHBIX  Buomuoreka [JOK
BEJINYVH. dusnyeckne
1.2 dusnuecKne BETMIUHBI 2 pasMepoB TeN u | https://m.edsoo.ru/7f
puOOpEI. [Torpemnocts
. NPOMEXYTKOB BpeMenun ¢ 416194
n3MepeHnii MexayHapoiHas i .
y9€TOM  TIOTPENTHOCTEH.
cUcTeMa eIMHUIL R
N3mepenne 00BEMa

JKUJIKOCTH M TBEPAOTO
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Tena. N3mepenue

TEeMIEPaTyphl npu
MTOMOIIH KUJKOCTHOTO
TEpMOMETpa U JaTyuKa
TEMIEPATypHhI.

BelltonHeHne TBOpPUYECKUX
3aJlaHuil 10 IIOUCKY
croco6oB U3MEpeHus
HEKOTOpBIX  (pusnueckux
XapaKTEepPUCTHK,

HaTnpuMep, pa3MepoB
MajJbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA),  YAANEHHBIX
00BEKTOB, OOIBIINX
pacCTOAHUM, MaJIbIX
MIPOMEXYTKOB ~ BPEMEHHU.
OOGcyxenue

IpeiaraéMblx CriocoooB

1.3

EcrecTBeHHOHAYUYHBIN METO
HO3HAHUA

Kak ¢usuka wu  ngpyrue

€CTECTBEHHBIE HayKu
U3Y4aloT IpUpOLY.
EcTecTBEeHHOHAy4HBII METOJ
MO3HAHUS: HaOJII0IeHYE,
IIOCTaHOBKA Hay4HOTO
BOIIpOCa, BBI/IBIJKEHUE
TUIIOTE3, OKCIIEPUMEHT IO
IIPOBEPKE TUIOTES,

00BsICHEHHE HAOII0JaEMOr0
SIBJICHUS. Onucanue

GU3MYECKUX  SABICHUH  C

Boiasukenue TUIIOTE3,
OOBSICHSIIONIUX  MPOCTHIE
SBJICHHS, HampuMep: —
MOYEMY OCTaHABIIMBAETCS
JIBIDKYIIIEECS no
TOPU30HTAIBHOU
MOBEPXHOCTU  TEIIO;

MMOo4YeMYy B KapKYyHO IOTroAy

B CBETIION OJIeK/IE
MIPOXJIaHEM, yeM B
TEMHOM. [Ipennoxenue
croco0oB MIPOBEPKHU

but6mmorexa [IOK
https://m.edsoo.ru/7f
416194
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HOMOIILIO MOJIETIEN

TUIIOTE3. IIpoBenenue

HCCIIEN0BaHUS o
MIPOBEPKE KaKoiInoo
TUIIOTE3HI. [TocTpoenue
MPOCTEUIIINX MoJeen

busnueckux sBICHUN (B
BUJIE PUCYHKOB UJIM CXEM),
Harpumep najicHue
peIMeTa;
IIPSAMOJIMHENHOE
pacrpocTpaHEeHHE CBETA

Hroro mo pazueny 6

Pa3znen 2.IlepBoHavaiibHble CBEeJeHUS 0 CTPOEHUH BellleCTBA

Crpoenue
BEIIECTBA: aTOMBI U
MOJIEKYIIBI, nux
2.1 Crpoenue BeniecTra 1 pasmepbl.  OmBITHI,
JTIOKa3bIBAFOINE
JMCKPETHOE
CTPOEHHE BEIIECTBA

Habmronenune u
WHTEPIPETAIHs  OIBITOB,
CBUJICTEIBCTBYIOIUX 00
aTOMHO-MOJIEKYJIIPHOM
CTPOECHUU BEIIIECTBA:
ONBITHI C PAacTBOPEHUEM
pasNMYHBIX  BELIECTB B
Boge. OneHka pa3mepoB
aTOMOB ¥  MOJIEKYT C
UCTIOJTb30BaHUEM
dboTorpaduii, MOTYICHHBIX
HA aTOMHOM  CHJIOBOM
mukpockorne (ACM) -
nabopaTtopHass pabota 1o
teMe: «OneHka auamerpa
aToMa METOJIOM psIoB (C

bubmmoteka IIOK
https://m.edsoo.ru/7f
416194
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HCIIOJIb30BaHUEM
dboTorpaduii)».
OnpezneneHue  pa3MepoB
MaJIbIX TeJl

JIBHM>XeHue 4YacTuil

Haomronenue u
00BsCHEHUE

BemiectBa.  CBsi3b  OpPOYHOBCKOTO  JIBHIKEHUS
CKOPOCTH JIBIDKEHUsI = W siBieHus  nuddysun.
YacTHUIL ¢ Ilpoenenue u
TeMIIepaTypoil. OOBSICHEHHE ONBITOB IO
JIBr>KeHUE U B3aUMOJICVCTBUE BpoyHoBckoe HAOJIOJICHUIO  TETJIOBOTO bubmorexa [IOK
2.2 https://m.edsoo.ru/7f
YacCTHIl BEUIECTBA JIBH>KEHUE, pacmupeHus rasoB. . ci0s
T Py3us. IIpoBenenune un
B3aumopeiicteue OOBSICHEHHE OIIBITOB  T10
YacTUIl BEIIECTBA:  OOHAPYKEHUIO CHUJIl
MPUTSKEHUE U MOJIEKYJISIPHOTO
OTTAJIKUBAaHUE MPUTSKEHUS u
OTTAJIKUBAHUS
ArperatHble Onucanue (c
COCTOSIHUS HCIIOJIb30BAHUEM IIPOCTHIX
BEIIECTBA: CTPOCHHUE  MOJIETeil) OCHOBHBIX
rasoB, )KUJKOCTEH U  pa3iM4uil B  CTPOCHUU
TBEPABIX rasos, JKUJIKOCTEN U Bubmmoreka I[JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA (KpHCTaTITMYECKUX ) TBEPABIX Ten. OObsicHeHue  https://m.edsoo.ru/7f

Ten. BzaumocBs3b
MEXKYy CBOWCTBAMH
BEIIECTB B PAa3HbBIX
arperaTHbIX

COCTOSIHUSIX H HX

MaJjou CKUMAEMOCTH
KUJKOCTEH H  TBEPIBIX
TEN, 00JIbIIIOMH
CKMMAaeMOCTH ras3os.
OOBbsicHEHHE COXpaHEHUS

416194
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Hroro no paszneny

aTOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobenHoctu
arperaTHbIX
COCTOSTHUM BOIBI

dbopMBI TBEPABIX TEN U
TEKy4eCTH AKHJIKOCTH.
ITpoBenenue OIIBITOB,
JIOKa3bIBAIOUIMX, YTO B
TBEPJIOM COCTOSIHUM BOJbI
YacTUIBl  HaxXxomsATCA B
CpeIHEM Jaiblle APYr OT
apyra (TII0THOCTH
MEHBIIIE), YEM B KHUJIKOM.
Ycranosienue
B3aUMOCBSI3U MEXTY
0COOCHHOCTSIMU
arperaTHbIX  COCTOSIHUI
BOJIbI U CYIIECTBOBAHUEM
BOAHBIX opranusmo (MC
— Ouonorus, reorpadusi)

Pa3znen 3./IBuskeHne U B3auMo/ieiicTBue Tej

3.1

MexaHudeckoe IBIKEHHE

MexaHnn4deckoe
JIBIDKEHHE.
PaBHOMepHOE 51
HEpaBHOMEPHOE
JIBIDKCHUE.
Cxopocte. Cpenssis
CKOpPOCTH pu
HEPaBHOMEPHOM
IBIDKeHHH. Pacuér
IIyTH W  BPEMEHH
JBIDKCHUS

Hccnenosanne
PaBHOMEPHOTO JBUKEHUS,
omnpeneseHue ero

npuszHakoB. HaOmonenue
HEPaBHOMEPHOTO

JIBIDKCHHSI M OTIPEJICIICHIE
ero OTITHUHNH oT
PAaBHOMEPHOTO JIBHKEHHSI.
Ormnpenenenne  CKOpPOCTH
PAaBHOMEPHOTO JIBUXKEHUS
(wapuka B KHMJKOCTH,

bubnunorexa LIOK
https://m.edsoo.ru/7f
416194
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MOJICTTH  DJICKTPHUECKOTO
aBTOMOOWMJIS u T.J.).
Onpenenenue cpenHei
CKOPOCTH CKOJIbKEHHS
Opycka WM IIapHKa I10

HaKJIOHHOH IJIOCKOCTH
Pemenue 3a71a4 Ha
onpeaeneHue MyTH,

CKOPOCTH M  BpPEMEHHU
PaBHOMEPHOTO JBUKCHHS.
Ananuz rpadgukoB
3aBUCUMOCTH  INyTH U
CKOPOCTH OT BPEMEHH

3.2

HNuepus, Mmacca, IIOTHOCTh

SlBneHue WHEpPLUH.
3aKoH MHEpLUU.
BzaumopeiictBue
T€1 KakKk NpUYMHA
W3MEHEHHS
CKOPOCTHU JIBHYKCHHS
Ten. Macca kak
Mepa  HHEPTHOCTH
Tela. IInoTHOCTH
BEIIIECTRA. CBs3b
IUVIOTHOCTH c
KOJIMYECTBOM
MOJIEKYJI B €IUHULIE
00BEMa BelecTBa

OO0mbsicHeHHE u
IPOTHO3UPOBAHKE
SBJICHUH, OOYCIOBIEHHBIX
MHepLUel, HarpuMep, YTo
POUCXOTUT npu
TOPMOXXEHUU WM PE3KOM
MaHEBpe aBTOMOOMJIS,
noyemy HEBO3MOXKHO
MTHOBEHHO  TIPEKpaTUTh
NBI)KEHUE Ha BEJIOCHIIEIE
WIM caMmMoKate MU T. .
[TpoBenenne u  aHanu3
OTIBITOB,

JIEMOHCTPUPYIOIIHNX
U3MEHEHUE CKOpPOCTH
JBYDKEHUS Tena B

pe3yjibTaTe JEWCTBUSA Ha

bu6nunorexa LIOK
https://m.edsoo.ru/7f
416194
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3.3

Cuia. Bune! cun

14

Cuia KakK
XapaKTepUCTHKA
B3alMOJICHCTBHS
TElL. Cuna
YOPYTrOCTH M 3aKOH
I'yka.  U3mepenue
CHJIBI C IIOMOIIBIO
JMHAMOMETpa.
SIBIIEHUE TATOTEHHUS
M CHJla TSDKECTH.
Cwiia TSKEeCTH Ha
JIpYTUX  TUIaHEeTaxX.
Bec Tena.
HeBecomocTs.

HEro Jpyrux teil. Pemenune
3aJa4  Ha OIpeJciieHue
Macchl Tena, ero o0béMa u
wiotHocTu. [IpoBenenne u
aHaJIn3 OIIBITOB,
JIEMOHCTPHUPYIOLIUX

3aBUCUMOCTb ~ WU3MEHEHUS
CKOpOCTH Tena OT €ro
MacChl npu
B3aUMOJCUCTBUU TEJL.
W3mepenue mMaccel Tena
pasIMYHBIMM  CIIOCOOAMHU.
OnpeneneHue IUIOTHOCTH

Tena B pe3ynbrare
HU3MECPCHUA €ro MacCChl H
00BéMa

N3yuenue
B3aUMOJCHUCTBUSA KaK
IIPUYUHBI U3MEHEHUSA

CKOPOCTH Te€Jla WU €ro
nedopmaruu.  Onucanue
peanbHbIX CUTyalun
B3aMMOJCHCTBHSA  Tel

IIOMOILIBIO  MOAEeH, B
KOTOPBIX BBOJIUTCS
MOHITHE WU H300paKeHUE
cuibl. M3ydeHuwe cCuibl
ynpyroctu. Mccnenosanue
3aBUCUMOCTH CUJIBI
YOPYTrOCTH OT yIJIUHEHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f
416194
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CrnoxxeHue CHII,
HaIpaBJIEHHBIX  T10
OJTHOH MPSMOM.
PaBHOelicTBYIOIIAS
cun. Cuna TpeHus.
Tpenue

CKOJIbKCHUS u
TpeHue ITIOKOSI.
Tpenue B mnpupozae

U TCXHUKE

PE3WHOBOTO IIHYpa WU
NPYXUHBI (C TIOCTPOCHUEM
rpaduka).
NPaKTUYECKUX CHUTYalluH,
B KOTOPBIX MPOSBIISICTCS

Ananus

JIEUCTBUE CUJIBI YIIPYTOCTH

(ynpyroctb
KpPOCCOBOK, BETOK JepeBa

Ms4a,

U 7p.). AHaJIU3 CUTYyaluH,
CBSI3aHHBIX C  SIBJICHHEM
OOBsiCHEHHE
OpOUTAILHOTO  JIBHIKCHUS

IIJ1aHCT C UCIIOJBb30BaAHUCM

TATOTCHUA.

SABJICHUA TATOTCHHUA nu

3aKOHa WHEPLUH.
N3mepenne Beca Tena ¢

MMOMOIIIBKO  AMHAMOMETpPA.

O06ocHoBanue 3TOro
croco0a U3MEpEHUsl.
AHann3 U MOJENUPOBAHUE
SIBJICHUS HEBECOMOCTH.
DKCTepUMEHTAIbHOE

MOJTydeHUE paBUIIa
CII0KEHUS CuI,
HaIPaBIICHHBIX BJIOJIb
oHOH MPSMOM.
OnpeneneHue  BETUYHHBI

PaBHOJECHCTBYIOLEH CHUIL.
N3yuenue cuibl TpeHUs

CKOJIBXXCHUA n CHIJIbI




TPCHUMA NOKoA.
UccnepoBaHmne 3aBMCUMOCTM
Cunbl TPEHUA OoT  Cunbl

JaB/ieHns 7] cBOlCTB
TpyLMXCA NnoBepXHOCTEMN.
AHanus NPaKTUYECKUX
cUTyaumn, B KOTOPbIX

npoABAAeTcA AeNCTBME CUNDI
TpeHus, NCNOoNb3yOTCA
Ccnocobbl eé ymeHbLueHus
WU yBENMYEHUA (KaTaHMe Ha
NbIXKax, KOHbKax,
TOPMO’KEHMEe aBToMObUAA,
MCno/sib3oBaHMe
NOALMNHUKOB, nnaBaHue
BOAHbIX KMBOTHbIX M Ap.).
PeweHne 3a4au C
nucnonbloBaHnem  dopmyn
ONA pacyéTa CUMbl TAXKECTW,
CUAbI ynpyroctu, cuAbl
TpeHua

Uroro no pazgeny

21

Pasnen 4./laBiieHue TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB

Hasnenue. [lepegava naBneHus
4.1 TBEPJBIMU TEJIAMH, KUJKOCTIMU
U TazaMu

[asneHue.
YMeHbLUEHUA
yBeNnYeHua
hasneHua. [JasneHwue
3aBnCMMOCTb

Anamu3z #u  0oOBsICHEHHE
OTNBITOB M TPAKTUYECKHUX
CUTyallMii, B  KOTOPBIX
MPOSIBISIETCS chIIa
napineHus. (OOOCHOBaHHE
Croco0OB YMEHBILICHUS U

bubnunorexa LIOK

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

416194
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06bEMa,
TemnepaTypbl.
MNepepaya pAaBneHuA
TBEPAbIMM  Tenamm,
KNAKOCTAMM n
rasamm. 3aKoH
MNackana

YBEIINYCHUS JaBIICHHSL.
W3ydyeHue  3aBHCHUMOCTH
JaBJeHMs Ta3a OoT 00bEMa
U Temneparypsl. M3yuenue
OCOOCHHOCTEHl  mepenayu
JlaBJICHUS TBEPIABIMU
TEJNaMH, KHUIKOCTSIMH U
razamu. ObocHoBaHME
pe3yJIbTaTOB OTIBITOB
OCOOEHHOCTSIMU CTPOECHUS
BellecTBa B TBEPAOM,
KUAKOM U Ta3000pa3HOM
COCTOSTHUSIX.
DKcIepUMEeHTaIbHOe
JI0KA3aTeNbCTBO  3aKOHA
[Tackana. Pemenne 3amau
Ha  pacu€r  JaBJICHUSA
TBEPAOIO Tena

4.2

I[aBJICHI/IC KUIKOCTHU

3aBUCUMOCTD
JABJICHUS KUJKOCTH
oT TJ1yOUHBI.
[TaeBmMaTnueckue
MAaIlUHBI.
I'mppocraTnueckuit
napasokc.
Coobmarormuecs
COCYJBI.
I'mppaBnnueckue
MEXaHU3MBI

Hccnenosanue
3aBUCUMOCTU aBJIEHUS
KUIKOCTH OT TIyOUHBI
MOTPY)KEHHSI U TIJIOTHOCTH
)kuakoctu. HaGmronenue u
00BACHEHHE
TUAPOCTATUYECKOTO
mapajokca Ha  OCHOBE
3aKOHa ITackams.
N3yuenune cooOmaromumxcs
cocynoB. Pemenue 3amau
Ha pacuér JaBIICHUS

but6mmorexa [IOK
https://m.edsoo.ru/7f
416194
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kugkoctu.  OObscHeHUE
MIPUHITATIA JIeNcTBUA
TUAPABIMYECKOTO TIpecca,
MMHEBMATHYECKUX MAaIIIKH.
AHamu3 ©  OOBSICHEHHE
MPAKTUYECKUX CUTYaLH,

4.3

ATMochepHoe 1aBiIeHHE

JEMOHCTPHUPYIOIIUX
IMPOSABJICHUC JaBJICHUA
KUIKOCTHU u 3aKOHa
[Tackans, Harpumep
IIPOLIECCOB B OpraHu3Me
npu I1yOOKOBOJIHOM
HBIPSIHUU

Atmocdepa 3emun  DKCHEepUMEHTaIbHOE

u aTMocepHOE =~ OOHapyXeHHe

JlaBJICHHE. aTMOC(EepHOr0  JaBJICHUS.

[TpuunnbI AHaimu3 U 0OBsICHEHUE

CYIIECTBOBaHMS ONBITOB U NPAKTUYECKUX

BO3/YIIHOM CUTYallui, CBS3aHHBIX C

000JI0UKH  3eMIIH.
Oneir Toppuuennu.
N3smepenune
aTMOC(EepHOTO
JTaBJICHHUS.
3aBUCHUMOCTh
aTMOC(epHOro
JaBJICHUS oT
BBICOTHI HaJT
ypOBHEM MOpS.
[Tpubopsr TUTSt

JeficTBHEM aTMOC(HEPHOIO
JIaBJICHUS. OObsicHeHue
CYILECTBOBaHUS

atMocdepsl Ha 3emie U
HEKOTOPBIX TJIAaHETaX WU
€€ OTCYTCTBUS Ha JPYrux
IUIaHEeTax 51 Jlyne.
OObsicHeHHEe  M3MEHEHUs
IUIOTHOCTU aTMochepsl ¢
BBICOTOM M 3aBUCHMOCTH
aTMOC(EepHOTo  JaBJICHUS

bu6nunorexa LIOK
https://m.edsoo.ru/7f
416194
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4.4

JlelicTBHE KUAKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TEJO

U3MEpEeHUs
aTMOC(EepHOTo
JIaBJICHUS

[erictBue
JKHAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX
TENO.
Britaakuaronias
(apxumenoBa) cuia.
3akoH  Apxumena.
IInaBanme TEJI.
Bo3nyxormaBanue

OT BBICOTBHL. Pemenue

3a71a4 Ha pacuér
aTMoc(hepHOro J1aBieHUS.
N3yuenue YCTpOMCTBa

OapomeTpa-aHepouaa
OKCHepUMEHTAJIbHOE
OoOHapy)XeHHEe  JICUCTBUS
JKHJIKOCTH M rasa Ha
MOTPY>KEHHOE B HUX TEJO.
Onpenenenue
BBEITAJIKUBAIONIEH CHUJIBI,
JICUCTBYIOIIE Ha TeJo,
IIOIPY>KEHHOE B XKUJKOCTD.

[Iposenenue u
o0cyxaeHue OTIBITOB,
JIEMOHCTPHUPYIOIIUX
3aBUCUMOCTh

BBITAJIKUBAIOLLEH  CHJIBI,
JICUCTBYIOLLIEW Ha TEJIO B
JKHJIKOCTH, OT 00BéMa
MOTPYKEHHOW B KUJIKOCTh
4acTH Tena 51 oT
TJIOTHOCTH JKUJIKOCTH.
IIpoBepka HE3aBUCHMOCTH
BBITAJIKUBAIOLEH  CHJIBI,
JICUCTBYIOLLIEW Ha TEIO B
JKUJIKOCTH, OT MAaccChl TeJa.
Hccnenosanme

3aBUCMMOCTH Beca Tella B

BOJIE oT o0Béma

bubmmoteka IIOK
https://m.edsoo.ru/7f
416194
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MOTPYKEHHOU B KUIKOCTh
yacTu  Tena.  PemieHue
3a7ady  Ha  IPUMEHEHUue
3akoHa ~ Apxumena U
YCIOBHUSl IUJIABAHMS  TeJl.
KoHnctpynposanue

apeoMerpa 1581071
KOHCTPYUPOBAHUE JIOJAKHA U
OIIpENICIICHUE eé
TPy30I0IbEMHOCTH

Hroro no pasaciny

Pa3nes 5.PaGora u MOIIHOCTB. DHeprus

21

5.1

PaGora u MOIIHOCTb

Mexanunueckas
pabota. MomHoOCTh

DKCIEepUMEHTAIBHOE
OmpeneIeHue
MEXaHUYECKON paboThI
CHJTbI TSHKECTH npu
MaJCHUU TeJla W  CHJIbI
TPEHHS IPU PABHOMEPHOM
MEpEMEILIEHUN Tella 10
TOPU30HTAJILHOU
IMOBEPXHOCTH. Pacuér
MOIIHOCTH, Pa3BUBAEMOI
npu oABEME o
snectuuie. Pemenune 3amaq
Ha pacuéT MeXaHW4YeCKOM
paboThI U MOIITHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/7f
416194

5.2

[IpocTeie MexaHU3MBI

IIpoctsie
MEXaHU3MBIL: pblYar,

OHpCIIeJ'ICHI/IC BBIMT'PhIIIA
B CHIIC MMPOCTBIX

but6mmoreka [IOK
https://m.edsoo.ru/7f
416194
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5.3

Mexann4geckas OHEPTHUA

00K,  HaKJIIOHHAaA
IIJIOCKOCTb.
[IpaBuio
paBHOBECHS pblyara.
[Ipumenenue
npaBuia
paBHOBECHUs pblyara
K Omoky. «3o010Toe
MIPaBUIIO
MEXaHUKH. KIIZQ
MIPOCTHIX
MEXaHH3MOB.
IIpocTeie
MEXaHHU3MBI B OBITY
Y TEXHUKE

Mexanuueckas
SHEPTHUsl.
Kunernueckas u
NOTEHIIHaIbLHAas
SHEPTHS.
[IpeBpatienue
OJIHOT'O BHUJIA

MEXaHH3MOB Ha MpHUMEpe
pblyara, TIOJBHXXHOTO U
HETIOJIBIDKHOTO  OJIOKOB,
HAKJIOHHOH  IUIOCKOCTH.
HccnenoBanne  ycIoBUs
paBHOBECHS peIyara.
OO6napyxeHue CBOWCTB
MPOCTBIX MEXAaHW3MOB B
Pa3IMYHBIX WHCTPYMEHTAX
u MPHUCIIOCOOICHHUSX,
UCTIOJIB3yEeMBIX B OBITY U
TEXHHUKE, & TAKXKE B JKUBBIX
OpraHu3Max.
DKCIepUMEHTATBHOE
JI0Ka3aTeIbCTBO PABEHCTBA
paboT TMpuU TNPUMEHEHUH
MTPOCTBIX MEXaHH3MOB.
Ornpenenenue K11
HaKJIOHHOMN IUIOCKOCTH.
Pemenne 3a1a4 Ha
MPUMEHEHUE npaBujIa
paBHOBECHsI pbluara W Ha
pacuér KII

DKCIEepUMEHTATBHOE
ONpPENETIECHUE HW3MEHEHHUS
KUHETUYECKOUN "u

MOTEHIUAIBHOU  DHEPrUuu
TeJa MPU €ro CKAThIBAHUH
10 HAKJIOHHOM ILIOCKOCTH.
dopmyIUpOBaAHUE Ha

but6mmorexa [IOK
https://m.edsoo.ru/7f
416194
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MEXaHUYECKOU
SHEPruu B JPYroil.
3aKOH COXpPAaHEHMS
SHEPIUu B
MEXaHUKe

OCHOBE WCCIIeIOBAHUS
3aKOHa COXpaHEHHSI
MEXaHUYECKOW  DHEPTHUH.
OOcyxeHne TpaHMI]
PUMEHUMOCTH 3aKOHa
COXpaHCHHUS SHEPTHH.
Pemenue 3a71a4 c

HUCIIOJIB30BaHHUEM 3aKOHa
COXpPaHCHUA SHCPIrUun

Htoro no paznemny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




8 KVIACC

JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM OcHOBHBIE BHBI ungpoBbie
Ne n/m P KoumnuectBo IIporpammuoe (ungp )
NPOrpaMmblI AeATEeJbHOCTH o0pa3oBaTe/bHbIe
4acoB coJep:KaHue
o0yvyarmuxcsi pecypchl
Pa3zgen 1.TenioBbie ABJICHUSA
OcHoBHBIE Ha6nronenue u
TIOJIOKEHUS WHTEpIpeTaIus
MOJIEKYJISIPHO- OIIBITOB,
KUHETUYECKOMN CBH/JIETEIILCTBYIOIINX
TEOpUU  CTPOCHUA = 00 aTOMHO-
BellecTBa. Macca 1 MOJIEKYJIIPHOM
pa3Mepbl aTOMOB M | CTPOCHHH  BEIIECTBA:
MoJieKysl. ONBITB,  OMBITHI C PACTBOPEHUEM
TTOATBEPIKIAIOIINE pPa3IMYHBIX BEIECTB B
OCHOBHEIE Boje. Pemrenue 3amau
bu6nmoreka [JOK
. MOJIOKEHUS o OLICHUBAHUIO
11 CrtpoeHue u CBOWMCTBA BELIECTBA 7 https://m.edsoo.ru/7f418

MOJIEKYJISIPHO- KOJIMYeCTBa aTtoMoB |
KUHETHYECKOMN W MOJIEKYJI B
Teopuu. Moxaenu — eauHUIE 00BEMa
TBEPAOrO, )KUJAKOTO  BEIIECTBA. AHanu3
U Tra3o00pa3HOro  TEKCTa JPEBHUX

COCTOSIHUM
BEIIIECTBA.
Kpucrannmueckue
u amopdHbIe Tena.
OObscHEHUE

CBOMCTB rasos,

aTOMHUCTOB (HampuUMep,
dbparmenTa TTOAMBI
Jlykpenus «O mpupone
BEIIEH») ¢ U3JT0KEHUEM
000CHOBaHMN aTOMHOM

TUNOTE3bl  (CMBICIIOBOE
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JKUJIKOCTEH u
TBEPABIX TEI Ha
OCHOBE ITOJIOKEHHI
MOJIEKYJIAPHO-
KHHETUYECKOM
TEOPUH.
CMauuBaHue Hu
KanuUIIpHBIC
siBeHMs. TemnnoBoe
pacimpenue u
cKaThe

YTEHHUE). Onenka
yOEIUTEIIBHOCTH ~ 3THX
000CHOBAHHIA.
OO0BsicHEHHE
OpOYHOBCKOTO
JIBHOKCHUS, SIBJICHUS

muhdy3un U pasnuaui
MEXy HIMH Ha OCHOBE

MMOI0KEHUH
MOJIEKYJISIPHO-
KUHETUYECKON Teopuu
CTPOCHUS BEIIIECTBA.

OO0bsicHEHHE OCHOBHBIX
pa3nuuuii B CTPOCHUU

ra3oB, JKHIKOCTEH WU
TBEPABIX Tel c
HCIIOJIF30BaHUEM
IMOJIOKECHUH
MOJIEKYJIIPHOKUHETHYE

CKOW TEOpHUHM CTPOCHHS
BemecTBa. [IpoBenenue
OMBITOB o
BbIpallluBaHUIO
KpUCTAJIIOB
MOBAPEHHON COJM WJIU
caxapa. [IpoBenenue u
00BsicCHEHUE
JIEMOHCTPHUPYIOLIUX
KalmWJUTSIPHBIC  ABJICHUS

OIIBITOB,

U ABJICHUEC CMa4YuBaHUA.




OO0mbscHeHHE ponu
KaIMWUISIPHBIX  SIBIICHUH
JUTSI TIOCTYIIJICHUST BOBI
B OpraHU3M pPacTECHHUHU.
HaGnronenue,

POBE/ICHUC u
00BACHEHHE OIBITOB II0
HA0JII0ICHUTO

TEIUIOBOTO PACIIUPECHUS
ra3oB, JKHJIKOCTEH WU

TBEPJBIX TeJl.
OO0OBsicHEHHE

COXpaHEeHUst 00BEMa
TBEPJBIX Tell,

TEKY4eCTH >KUJIKOCTH (B
TOM 4YHCIIE, Pa3HUIbl B
TEKY4eCTU Uil pa3HbIX
KUIKOCTEHN), JTaBICHUS

rasa. IIpoBenenue
OIIBITOB,
JIEMOHCTPUPYIOIINX

3aBUCUMOCTb JaBJICHUS
BO3JyXa OT ero o0béma
W HarpeBaHUS WU
OXJIXKACHUS, W WX
00BsICHEHHE Ha OCHOBE
aTOMHO-
MOJIEKYJISIPHOTO
Y4EHUS. AHnanu3
MPAKTUYECKUX




CUTYyallUil, CBS3aHHBIX
CO CBOMCTBAMM Ta30B,
KUIKOCTEH U TBEPABIX
Ten

1.2

Tennossle mpoLeccsl

21

TeMmrieparypa.
CBs3b
TEMIIEpaTypbl €O
CKOPOCTBIO
TEIIOBOIO
JBYIKCHHUS YaCTHII.
Bnytpennss
sHeprusi. CriocoObl
H3MEHCHUSA
BHYTPEHHEH
SHEPTUH:
Teryionepeaaya M
COBEPILICHUE
paboTHI. Busl
TEeIIonepeIavun:
TEIMJIONPOBOAHOCTD
, KOHBEKITHS,
W3IIy4YeHHE.
Komuuecto
TEIIOTHI.
VaenpHas
TEILIOEMKOCTD
BEIIECTBA.
TenmooOMeH u
TEILIIOBOC
paBHOBECHE.

O6ocHOBaHWE  IpaBHI
U3MEPEeHHUS
TEMIIepaTyphbl.
CpaBHEHHE pa3IUYHbBIX
CIOCOOOB M3MEPEHHs U
MIKaJ  TEeMIeparyphl.

HaOmronenue u
OOBSICHEHHE  OIBITOB,
JIEMOHCTPHUPYIOIIHX
U3MEHEHUE BHYTPEHHEN
SHEPTUU Tena B
pe3yibraTe
TeIUIoNIepeIavuH u
paboThl BHEIIHHX CHIL
Habmonenue u
OOBSICHEHHE  OIIBITOB,
oOcyxaeHue
MIPAKTUIECCKIX
CUTYyaIui,
JIEMOHCTPHUPYIOIIHX
pa3JIYHbIC BHJIBI
TerUIonepeiavyn:
TEIUIONPOBOIHOCTH,
KOHBEKIIHIO,
U3ITy4eHUeE.

Uccnenosanue aBneHUS

bu6nmoreka [JOK

https://m.edsoo.ru/7f418

1lce
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YpaBHeHue
TEII0BOr0
OajaHca.
IInaBneHue u
OTBEp/ICBaHUE
KPUCTAJUTUYECKUX
BCIIECTB.
VaenpHas TemiaoTa
IUIABJICHUS.
[TapoobpazoBanue
i KOHIEHCAIIHSL.
Hcmapenwue.
Kunenue.
ViaenbHas Temiora
nmapooOpa3zoBaHus.
3aBUCHMOCTD
TeMITepaTyphl
KUTICHUS oT
aTMOC(epHOro
JIaBJICHHS.
Bnaxnaocts
BO3JyXa. OHEprus
TOILINUBA. Y IeIbHas
TEIJIOTa CTOpaHUsI.
[puHmns paboTs!
TEIIOBBIX
JBUTATEIICH
TEIIIOBOrO

KIIJT

JIBUTATE.
TemnoBbie

TEI1000MeHa npu
CMEIIMBAHUH XOJIOJHOMN
u ropsiaeit
HaOmronenue

YCTAHOBJICHHA

BOJEL.

TCIIJIOBOI'0 PABHOBCCHUMA

MEXIy  Tropsyed H
XO0J0dHOM BOJIOM.
Ornpenenenue
(u3mepeHue)
KOJINYECTBA  TEIUIOTHI,
MOJITy4EHHOTO BOJIOM
pu  TEIUIOOOMEHE  C
HarpeTbIM
METaJTNYECKIM
HUATTUHIPOM.
Ornpenenenue
(u3Mepenue) yaeabHOM
TEIUIOEMKOCTH
BCIIECTBA. Pemenne
3aJa4, CBS3aHHBIX C

BBIYHMCJICHUEM
KOJIMYECTBA TCIIJIOTHI H

TEIUIOEMKOCTH pu
TermaooOMeHe. AHanmu3
CUTyaluin
MPaKTUYECKOTO
HCIIOIb30BaHUS
TEIJIOBBIX CBOMCTB

BCIICCTB U MAaTCpUAJIOB,




JIBUTATEIIH
3amuTa
OKpYy>Karoleu
CpeIbl.
COXpaHEHHUS
MpeBpaIieHus
SHEPIUU
TETIJIOBBIX
rporeccax

3akoH

u

HanpuMmep, B  LEIIX
IHEPTOCOCPEIKECHUS:
TEIUIOU30JISIIIHS,
sHEprocoeperaromme
KPBIILIH,
TEPMOAKKYMYJISITOPBl U
T. I
SABJICHUM HWCIIAPEHUs U

HaOmronenue

KOHJICHCAI[UH.
HccnegoBanme
mporecca  MCHapeHHs
Pa3IMYHBIX JKUJIKOCTEH.
OObsicHEHNE  SIBJICHUH
HCIIapeHus 51
KOH/ICHCAIINH Ha
OCHOBE ATOMHO-
MOJICKYJISIPHOTO
yuenusi. Habmonenue u
o0BsiCHEeHHE Tpoliecca
KUIIEHUS, B TOM YHCJE
3aBUCUMOCTHU
TEMIIEPaTypbl KUIICHUS
oT JIaBJICHHUSI.
Onpenenenne
(u3mepeHue)
OTHOCHTCIIBHOM
BIQXKHOCTH  BO3JyXa.
HabGmonenue mpoiecca
[LIaBICHUS

KPUCTAJITINYECKOTO




BEILIECTBA,  HAMPUMEDP,
JIbaa. CpaBHeHME
MPOLIECCOB  IJIABJICHUS
KPUCTAIIMYECKUX TEl U
pa3MsrdyeHus npu
HarpeBaHuu aMoOp(HBIX
TeJ. Ornpenenenue
(u3Mepenue) yaeabHOI
TETJIOTHI TUTaBJICHUS
h11:91 OObsicHeHue
SBIICHUW TUIABJICHUS U
KPUCTAITU3AIUN Ha
OCHOBE
aTOMHOMOJIEKYJISPHOTO
Y4ECHUS. Pemenne
3a/a4, CBSI3aHHBIX C
BBIYHCIICHHEM
KOJIMYECTBA TEIUIOTHI B

nporeccax
TEIUIoNEepe1aun npu
IUTaBJICHUN U
KpHUCTaITU3AIIH,

HCIIapeHun "

KOHIEeHCAIIMN. AHann3
CUTYyalHi
MPAKTUYECKOTO
NPUMEHEHHUS  SIBJICHUH
MJIaBJICHUS u
KPHUCTaJUIM3aLIHH,
Halpumep, IMOJydeHHUe




CBEPXUHCTBIX
MaTepualioB,  COJeBas
rpeyika v Jp. AHanu3
paboThl U OOBSICHEHUE
MPUHIIMIA JIerCcTBUSA
TEILJIOBOIO  JIBUTATEIIs.
Brruucnenue
KOJIMYECTBA  TEILIOTHI,
BBIJICJISIIONIETOC TP
CTOpaHUU  Pa3TUYHBIX
BUI0B ToruBa, U KIIJ]
JIBATATEIIS.
O6cyxnenue
9KOJIOTHYECKHX
OCJIEACTBUNI
HCIIOIL30BaHUS
JBUTaTEIEeH
BHYTPEHHETO CTOpaHwus,

TETIOBBIX u
TUAPORIIEKTPOCTAHIUN
Hroro mo pazueny 28
Pa3nes 2.9yeKkTpryecKkne 1 MATHUTHBIC SIBJICHHUS
Onektpuzarnus ten.  HaOmrogenue u
HBa poda  OpPOBEAECHUE OMNBITOB MO
9J'IeKTpI/I'-IeCKI/Ie 3apsabl. JICKTPUICCKUX SICKTpU3alIHH TEI MpPH Buoanoreka L{OK
2.1 3apspKeHHbIE TeNNa U UX 7 3apsJioB. COIPUKOCHOBEHUU U https://m.edsoo.ru/7f418
B3aMMO/JICVCTBUE B3aumoneicteue WHIYKIUEN. 1ce
3apshKeHHBIX — Ten. HalOmroneHue u
3aKoH Kynona | oObsicHeHue
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(3aBUCUMOCTH
CHUIBI
B3aUMOJCUCTBUA
3apSOKCHHBIX TEN OT
BEJIMYUHBI 3apsI0B
i paccTosHuUs
MEXITY
DIeKTpUYECcKoe

TeJIaMu).

roJe.
Hanpsoxénaocth
3IEKTPUUYECKOTO
[Tpuatun
CYINEepIO3ULINH
AIEKTPUUYECKUX

I10JIA.

noJien (Ha
KaueCTBEHHOM
ypoBHe). Hocurenu
ANEKTPUUYECKUX
3aps0B.
OnemMeHTapHbIN
JIEKTPUYECKUI
3apsan.  CrpoeHue
aToma.
[IpoBoHMKHM "
JUDIIEKTPUKH.
3aKOH COXPAaHEHMS
ANEKTPUYECKOTO
3apsaa

B3aHUMOJCHCTBHUSI
OJHOUMEHHO "
Pa3HOUMEHHO
3apsiKEHHBIX Tedl.

OOBsicHEeHHE TPUHITUIIA

JCUCTBUS
3JIEKTPOCKOIIA.
OObsicHEHNE  SIBIICHUH
DIIEKTPHU3ALUN npu

CONMPUKOCHOBCHHUH  TEJI
u MHIYKIUEH C
HCIOJIb30BaHUEM

3HaHUH O HOCHTEIAX
ANEKTPUYECKUX 3apsI0B
B BEIIIECTBE.
Pacno3naBanue n
OOBSICHEHHE  SIBJICHUU
AJIEKTPU3AIAN B
IMOBCEIHEBHON  KU3HU.
Habnronenue n
00BsICHEHHE
WJLTIOCTPUPYIOIIHX
3aKOH

OIIBITOB,

COXpaHCHHUS
AIIEKTPHUYECKOTO

3apsja.
OIIBITOB 110

HaOmronenune

MOJETUPOBAHUIO
CUJIOBBIX JIMHUN
ANEKTPUYECKOTO  TOJIS.

Hccnenosanue




NEeNCTBUS
AIEKTPUYECKOTO IO
Ha  IPOBOJHUKH u

2.2

IToCTOSIHHBIN DIIEKTPUYECKUN TOK

20

JIMAJICKTPUKA
DNEKTPUYCCKHA Habmonenue

TOK. YcnoBus Pa3IMIHBIX BUIO0B
CYIIECTBOBAHHUS JCUCTBHS
AIIEKTPUIECKOTO AIIEKTPUYECKOTO TOKA U
ToKa. VCTOYHMKH  OOHaApy)KeHHE ITHX

ITOCTOSIHHOTO TOKa.
HeicTBus
ANEKTPUUIECKOTO
TOKa  (TEIUIOBOE,
XUMHYECKOE,
MarHuTHOE).
DNEeKTPUYECKUI
TOK B KHUIKOCTSX U
rasax.
DneKkTpuyeckas
nenb. Cuia TOKa.
DNeKTpruYecKoe
HaIpsHKeHNE.
ConpotuBrieHue
MIPOBOTHHKA.

VY nenbHOE
COTIPOTUBIICHUE
BEILIECTBA.  3aKOH
Oma mis  ydyacTka
TICTIH.
TlocienoBaTenpHOE

BUJIOB  JEUCTBUS B
MOBCEIHEBHOW  YKU3HU.
Ha6nronenue
BO3HUKHOBEHUS
ra3oBoro paspsjga u
ANEKTPUYECKOTO TOKa B
xkuakoctu COopka u
UCIIBITAaHUE
ANEKTPUYECKON  Ienu
MTOCTOSIHHOTO TOKA.
N3mepenne cuibl TOKa
aMIIEPMETPOM.
N3mepenue
AIEKTPUIECKOTO
HaIpsKEHUs
BOJIbTMETPOM.
IIpoBenenue u
00BsicCHEHUE
JIEMOHCTPHUPYIOITUX
3aBUCUMOCTh

OIIBITOB,

SJICKTPHYCCKOTO

bu6mmoreka [IOK

https://m.edsoo.ru/7f418

1lce
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U TapaieNbHOe
COEIMHEHHE
MIPOBOHHUKOB.
Pa6ora u
MOIIIHOCTb
AJIEKTPHUUECKOTO
TOKa. 3aKoH
Jxoyna—JIenna.
DNEeKTPpUYECKUE
e u
norpedurenu
BJIEKTPUYECKON
SHEPruu B OBITY.
Kopotkoe
3aMBIKaHUE

COIIPOTUBJICHUA

IMPpOBOAHHKA oT €ro

Iiomaian
CCUCHUA

JUTUHBI,
MIONIEPEYHOT O
u Marepuania.
Uccnenosanue
3aBUCUMOCTH CHUJIBI
TOKa, MPOTEKAIIIETO
4yepe3  pe3ucTop, OT
COTNPOTHUBIICHUS

pesucropa u
HaIpsKEHUs Ha
IIpoBepka
CJI0KEHUS

pe3ucrope.
IIpaBuJIa
HAIPSKEHUN pu
N0CJIEI0BATEIBHOM
ABYX
pesucropoB. IIpoBepka

COCAUMHECHUN

IMpaBujia IJid CUJIbI TOKA

npu napauieJIbHOM
COEIMHEHUU
pe3uctopoB.  AHanu3
CUTyaluin

IOoCICaOBATCIBHOTO U

MapajieIbHOTO
COCIMHEHUS
MIPOBOJHUKOB B
JOMAIITHUX
ANEKTPUYECKUX  CETSX.
Pemenue 3a7a4 C




HCII0JIb30BaHUEM
3akoHa Oma u Qopmyn
pacuéra
AIIEKTPUYECKOTO
COIPOTUBIICHUS npu
[IOCJIEZ0BATEIbHOM U
[apajuIeIbHOM
COEIMHEHUU
IIPOBOHUKOB.
Onpenenenne  pabOTHI
AIIEKTPUYECKOTO  TOKa,
MPOTEKAONIET0  Yepe3
pe3ucTop.
Onpenenenue
MOIIHOCTH
AIIEKTPUYECKOTO  TOKa,

BBIZIEISIEMOIT Ha
pe3ucrope.
Hccnenosanue
3aBUCHUMOCTH CHUIBI

TOKa uepe3 JIaMIIOouKy
OT HANpPsDKEHUs Ha HEeH.
Onpenenenne KITA
HarpeBaTes.
Hccnenosanme
npeoOpa3oBaHUs
SHEPrUU TpU MOIBEME
rpy3a
AJIEKTPOJIBUTATEIIEM.
OO0ObsicHeHUE




YCTPOMCTBA u
MPUHIIMIA JIerCcTBUA
JIOMAaITHUX
AJIEKTPOHArPEBATEIbHBI
X pruOOpPOB.
OObsicHEeHHE  TPUYUH
KOPOTKOTO 3aMBbIKAHHS
W NOpPUHUMUIIA ACHCTBUS
IUIaBKUX
IIPEAOXPAHUTEIIEH.
Pemenne 3a/1a4 c
HCITOJIb30BaHUEM
3akoHa /[xoyna—Jlenna

2.3

MaruuTHbIe SIBJICHUS

ITocTossaabIe
MarHMTEL.
BzaumopeiictBue
MOCTOSTHHBIX
MarHuTOB.
MaruuTHoe moJe.
MarautHoe  IIOJIE
3emiu i ero
3HAYECHUE TS
KU3HH Ha 3emie.
Onpit Opcrena.
MarauTHoe  MOJe
AIEKTPUUYECKOTO
toka. [Ipumenenue
AJIEKTPOMArHUTOB B
TexHuke. JlelcTBre
MarHuTHOTO  TIOJIA

HccnegoBanme
MarduTHOTO
B3aMMOJICHCTBUS
MMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHUTHOTO
OJIA MMOCTOSIHHBIX
MarHuTOB  TPH WX
00bEeAMHEHU N 51
pa3JeIIeHUN.
Uccnenosanue
MarduTHOTO
B3aMMOJICHCTBUS
IMOCTOSIHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO
OISt IMOCTOSTHHBIX
MarHuTOB  TIPH WX
00BEeIMHEHUN u

bu6nmoreka [JOK

https://m.edsoo.ru/7f418

lce
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Ha TMPOBOJHUK C
TOKOM.
DIIEKTPOABUTATEIb
MOCTOSIHHOT'O TOKa.
Hcnonn3oBanue
3JIEKTPOJIBUTATEIIE
M B TEXHHYECKUX
YCTPOMCTBAX M Ha
TPaHCIOPTE

pa3leIeHun.
[IpoBeneHue ONbITOB O
BU3yaJIU3alUuU oJIs
MTOCTOSIHHBIX MArHUTOB.
N3yuenue SIBJICHUSI
HaMarHU4YMBaHUS
BEILECTBA.
HccenenoBanue
JIEUCTBUSA
JJIIEKTPUYECKOTO  TOKa
Ha MarHUTHYIO
crpenky. IIpoBenenue
OIIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTh CHJTBI
B3aUMOJICUCTBHUA
KaTyIIKU C TOKOM |
MarHuTa OT CHJBl |
HalpaBJI€HUsT TOKa B
KaTylIKe. AHanu3
CUTyaluin
MPaKTUYECKOTO
MIPUMEHEHUS
AIIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX,
MPOMBIILIIIEHHOCTH,
Menuiuuue). Mzydenue
NECUCTBUSL MAarHUTHOTO
MoJisl Ha TMPOBOJHHUK C




TOKOM. N3yuenne
IEUCTBUS
AIIEKTPOABUTATEISL.
Nsmepenne KITA
AIIEKTPOABUTATEIbHON
YCTaHOBKH.
PacniosnaBanue u
aHaJIn3 Ppa3IMYHBIX
IIPUMEHEHUN
ANEKTPOJBUTATENICH
(TpaHCTIOpPT, OBITOBBIC
yCTpOMCTBA U Ap.)

Omneiter  ®apages.

SBnenne

ANEKTPOMArHUTHOM

WHIYKIIAH.

e OnbIThI o

IIpaBuno  Jlenua.
WCCJICTOBAHHIO SIBICHUS

DnexTporeHepaTop. .
AIEKTPOMArHUTHOM

Crioco0bl bubmuoreka [JOK
WHIYKIIAH:

24 DNeKTpOMarHuTHasE UHYKITUS 4 MOJTy4YECHUS https://m.edso00.ru/7f418
. UCCIIeIOBaHHE

DIIEKTPUYECKOU . 1ce
W3MCHCHU 3HAYCHUS U

JHEPTHUH.
HaIpaBIICHUS

DIIEKTPOCTAHIINH
WHAYKIIMOHHOTO TOKA

Ha

BO30OHOBIISIEMBIX

HMCTOYHUKAX

SHEPTUU

Hroro 1o pasneny 37
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68



9 KJIACC

JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U OcHOBHBIE BUIbI nudpoBbIe
Ne n/m P KosmnuecrtBo  IIporpammuoe (ungp )
TeM MPOrpaMMbl AesiTeJIbHOCTH o0pa3oBaTejibHbIE
JacoB coJiep:KaHue
o0yuaroumuxcst pecypcbl
Pa3zgen 1.Mexannueckue siBJeHUS
Mexanuyeckoe AHanmu3 u  oOCyXIeHue
IBUXXCHHUC. Pa3IMIHBIX IIpUMEPOB
MarepuanbHas MEXaHHYECKOIO
TOYKa. Cucrema  gBmwxkenus. OOcyxaeHue
oTcuéTa. TPaHMI] MIPUMEHUMOCTH
OTHOCUTENBHOCTH MOJCIN  «MarepuaabHas
MECXAaHHUYCCKOI'O TOYKaA). OHHC&HI/IG
JOBUXXCHUA. MECXAaHHUYCCKOIro ABUXKCHUA
PaBHOMepHOE pa3IUYHBIMU  CIIOCOOaMM
MPSIMOJTMHEITHOE (ypaBHEeHHE, Tabnuia,
bu6nmoreka [JOK
Mexanndeckoe IBH)XEHUE U JIBU>KEHUE. rpaduk). Ananmus
1.1 10 . https://m.edsoo.ru/7f41
CIOCOOBI €T0 ONMKMCAHUS HepaBuomepHoe KU3HEHHBIX CHTYalWd, B .
MPSMOJIMHEIHOE KOTOPBIX MPOSIBISIETCS
nBukeHue. CpelHssi ~ OTHOCHUTEIBHOCTh
158 MTHOBCHHAas MECXAaHHUYCCKOIO
CKOpPOCTh Tella mpu  JBWKeHHs. HaOmrogeHue

HEPaBHOMEPHOM
JBUKEHHU.
Yckopenue.
PaBHOyCKOpEeHHOE
MIPSMOJIMHENHOE
JBUKECHHE.

MEXaHUYECKOTO JIBHKEHUS
Tena OTHOCHUTEIIBHO
pa3HBIX  Tel  OTCYETA.
CpaBHeHune  myreil u
TpPaeKTOpUI JBUKECHUS

OJHOI'O M TOro XK€ TEaa
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CBo0OOHOE TTaZicHHE.

OnbIThI lanunes.
PaBHOMepHOE
JBUYKEHUE o
OKPY’KHOCTH.
[lepuonx u wyacrora
oOparmeHusl.
JIuneliHas u yriosas
CKOpPOCTH.
IlenTpocTpemMuTeNbH

0€ YCKOpPCHUC

OTHOCHUTEIIHO Pa3HBIX Tel
orcuéra. AHamu3 TeKcTa
lanunes 00
OTHOCHUTEJIBHOCTH

JIBYDKEHUS;  BBIIIOJHEHUE
3a1aHUI 1o TEKCTY
(cMbIciOBOE YTEHHUE).
Onpenenenue cpenHei
CKOpOCTH CKOJIbXKCHUS
Opycka wiu

miapukKa II10

JIBHDKCHHSI
HaKJIOHHOM
IJIOCKOCTH.  AHanu3 H
oOcyKaeHue c1oco0oB
MPUOTKEHHOTO
ONpeAeIeHUsT MTHOBEHHOM
ckopoctu. OmnpeneneHue
CKOPOCTH  PaBHOMEPHOTO
NBUKEHMS  (1Iapuka B
JKUJKOCTH,
ANMEKTPUYECKOTO
aBTOMOOMJII W T. IL).
Omnpenenenue IyTH,

MPOMJCHHOTO 32 JIaHHBIN

MOACIN

MIPOMEXKYTOK BpPEMEHH, H

CKOpPOCTH Tena 1o
rpaduky 3aBUCUMOCTH
yTH PaBHOMEPHOTO

JIBIDKEHUS OT BPEMCHHU.
OOcyxeHrne BO3MOXKHBIX

IIPUHLIUIIOB JEUCTBUSA




npubOpOB, HU3MEPSIOMIUX
CKOPOCTh  (CITUJIOMETPOB).
Bpiuncienne nytu wu

CKOPOCTH pu
PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM
JBUKEHUU Tena.
Ornpenenenne

MPOMJAECHHOIO IyTM H
YCKOPEHMS JBHKEHHUS TEJIa
1o rpaukKy 3aBHUCUMOCTH
CKOPOCTH

PaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOT O

JABHUXKCHU S TCJ1a oT
BPEMEHU. [IpoBepka
THUITOTE3HI. €Clin npu
PaBHOYCKOPEHHOM

JIBUKEHHH 0e3 HayalnbHON
CKOPOCTH MYTHU OTHOCSITCS
KaK psll HEYETHBIX 4HUCEN,
TO COOTBETCTBYIOIINE
IIPOMEXYTKHU BpeMEHU
oAMHAKOBEI. OmnpeneneHne
YCKOpPEHHS  Telna  MpHu
PaBHOYCKOPEHHOM

JBWKEHUU TI0 HAKJIOHHOU
miockoctu.  M3mepenue
nepuosa Y4acTOThI
oOpaimieHuss  Tena IO




OKPY>KHOCTH.
OmnpeneneHue  CKOpPOCTH
PaBHOMEPHOI'O JIBUIKECHUS
TeJa IO  OKPYXHOCTH.
Pemenue 3a1a4 Ha
olpeziesieHue
KMHEMAaTUYECKUX
XapaKTEPUCTHUK
MEXaHUYECKOI'O JIBUKEHUS
Pa3IMYHbIX BU/JIOB.
PacnioznaBanue u
npuOIMKEHHOE ONKMCAaHUE
pa3IUYHbIX BUJIOB
MEXaHUYECKOTO JBHXKEHUS
B MPUPOJAE U TEXHHUKE (Ha
puMepax cBOOOHO
Majaroux Tell, IBHKEHUs
KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEACTB U

J1p.)

1.2

BzauMmoaericTBue Tei

20

[TepBsrit 3aKOH
Herorona.  Bropoit
3aKOH HeroToHa.
Tpernii 3aKOH

Herorona. ITpunuun
CYNEpIO3UIIMN  CHIL.
Cuna YIPYTOCTH.
3akon ['yka. Cuna
TPEHHUS: CUJIa TPEHUS
CKOJBXCHHUS, CHJIa

HaGmonenue u
00CYyXJICHHE OIBITOB C
NBUKCHHEM  Tella  IpH
YMEHbBIIICHUU BIIMSHHUSA
ApYrux TEI,
MPETSITCTBYIONINX
JIBIKEHUIO. Anamnz
TEKCTa Tamnes c
OIMCAHHEM  MBICIIEHHOTO
IKCTICPUMEHTA,

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
a4ab
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TpPEeHHUS TIOKOSI,
apyrue BU/IBI
TpPEHUsI. Cuna
TSKECTH U 3aKOH
BCEMUPHOIO
TATOTEHUSL.
Yckopenue
CcBOOOHOTO

nmageHus. JIBukeHue

IUIAHET BOKpPYT
CoHna. [TepBas
KOCMUYeCKas
CKOpOCTb.
HesecomocTth u
MEePETPy3KH.
PaBHoOBecue
MaTepualbHOU
TOYKU. AOCOIIIOTHO
TBEPHOE TEJIO.
PaBHOBecue
TBEPAOrO Telma C

3aKpEIUIEHHOW OCBIO
BpaimieHusi. MoMeHT
Lentp

CHIJIBI.
TAXKECTHU

000CHOBBIBAIOILIETO 3aKOH

WHEPIIWH; BBITTOJIHEHHE
3aaHuH 1o TEKCTY
(cMmbICTTOBOE YTEHUE).
OO6cyxaenue
BO3MOXKHOCTHU
BBIIIOJHEHUS 3aKOHA
WHEPIMH B  Pa3IMYHBIX
CUCTEMAaxX OTCUETa.
HaGmonenue u
oOcyKIeHHe
MEXAHHYECKUX  SIBJICHH,

MPOUCXOIAIINX B CHCTEME
orcuéra «Tenexka» nOpu
eé PaBHOMEPHOM U
YCKOPEHHOM  JBMKEHUH
OTHOCHUTEIBLHO  KaOWHETa
¢usuku.  JleiictBus ¢
BEKTOpaMu CHLI:
BBIIIOJTHEHHE 3aJaHMil II0
CIIOKCHUI0O M BBEIYUTAHUIO
BekTopoB.  HaGmronenue
u/unu MIPOBEACHUE
OITBITOB,
JEMOHCTPUPYIOIITIX
3aBUCUMOCTh  YCKOpPEHUS
Teaa OT NPHIOKEHHOM K
HEMY CHJIbl U MAcCChl TeJa.
AHanmu3 ©  OOBSICHEHHE

SIBJICHUN c




KCIIOb30BAHUEM BTOPOTO
3aKOHa Hrrorona.
Pemenue 3a71a4 C
HCIIOIb30BaHUEM BTOPOTO
3aKOHa Hrrotona u
MpaBUjiia CIIOKEHUS CHII.
OrmpenenieHne KECTKOCTU
HPY’KHAHBI. AHanu3
CUTyallMii, B  KOTOPBIX
HaOJIIOJIAlOTCS  YIIpyTHe
nedhopmanuu, u ux
00BsCHEHHE c
HCIIOIL30BAaHUEM  3aKOHa
I'yka. Pemenue 3amau c
HCIIOIL30BAHUEM  3aKOHAa
I'yka. Uccnenosanne
3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIL)KEHHS  OT  CHUJIBI
HOPMaJbHOTO  JABJICHUS.
OO6cyxaeHue pe3yibTaToB
HCCICIOBAHUS.
Onpenenenue
koa¢pdunrenTa TpEeHUs
CKOoJbXkeHus. I3mepenue
CUJIBl  TPEHUS  TOKOA.
Pemenne 3aja4 C
HCII0JIb30BaHUEM
(hopmyIbr JUISL CHUJIBI
TPEHHUS CKOJIbKCHHSL.
AHamn3 OBIKEHHUS Tell




TOJNBKO TOJ JIEVCTBUEM
CHUJIBI TSKECTH —
CcBOOOJHOTO MafeHUsI.
OO0wbsicHeHue
HE3aBHUCUMOCTH
YCKOpEHUsI  CBOOOJIHOTO
MaJIeHusl OT MacChl Teua.
OneHKa BEJTWYUHBI CHIIBI
TATOTECHUS, JECHUCTBYIOLIECH
MEXTy ABYMSI TeJlaMu (Jist
pasHbIX Macc). AHanu3
JBUKECHHUSI HEOECHBIX Tem
oA  JCHCTBHEM  CHJIBI
TATOTCHUS (c
WCTIOJIH30BaHUEM
JIOTIOTHATEITLHBIX
HMCTOYHUKOB
nHpopmanun). Pemenue
3alad C UCIHOJIb30BaHUEM
3aKOHA BCEMUPHOTO
TATOTEHUS U (HOPMYIIBI TSt
pacuéra CHIBI TSKECTH.
AHanmu3  OPUTMHAIBHOIO
TEKCTa,  ONHCHIBAIOIIETO
MIPOSIBIICHUS 3aKOHa
BCEMHUPHOTO  TATOTCHUS;
BBITIOTHEHUE 3aJlaHuil 110
TEKCTY (cMBICTOBOE
yrenue). HaOmrogenwe u
00CYXXJIEHHE ONBITOB IO




HU3MCHCHUIO BECa TCJia IIpU
YCKOPECHHOM JBHXXCHHMU.

Ananus YCJIOBUM
BO3HHKHOBEHUS

HEBECOMOCTHU u
IEPETPY3KH. Pemenue

3a/a4  Ha  OIpPEACIICHUE
B€Ca TCJIa B Pa3jINMYHBIX
yCIOBHSIX. AHaNIM3 Cuil,
JICUCTBYIOIIUX Ha TEJIO,
MOKOsAILIEeCs Ha  OIOpeE.
Onpenenenue LEHTpa
TSYKECTU Pa3IUYHBIX TEI

1.3

3aKOHBI COXPAHEHMS

10

Nmmynsc Tela.
HN3menenue
uMmIynbca. Mmmynbc
CUJIBI. 3aKkoH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JIBIKEHUE.
Mexanunveckas
paboTa U MOIIHOCTb.
PaGora cun Tsxecty,
YOPYrOCTH, TPEHHUS.
Cs13p  dHeprum u
paboThI.

ITorenmmansHas
SHEprus Tena,
MOJHSITOIO HaJ

Habmtonenue u
oOcyXeHue OTIBITOB,
JEMOHCTPUPYIOIINX

nepeAadyy HMIYJbca IpHU
B3aUMO/ICCTBUU Te,
3aKOH COXpaHEeHUus
HMITyJIbCa MIpHU abCOJIFOTHO
yOPYTOM H  HEYNPyroM
B3aMMOJECHCTBUH TeJl.
AHanu3 CUTyallui B
OKpY’KaloIlle KU3HU C
WCIIONb30BAHUEM  3aKOHA
COXpaHEHUS  HMIYJbCa.
Pacnio3naBanue  siBeHuUs
PEaKTHBHOTO JBWIKEHUS B
NpUpoAEe U TEXHUKE.
[Ipumenenue 3aKOHA

bu6nmoreka [JOK
https://m.edsoo.ru/7f41
a4ab
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MMOBEPXHOCTHIO
3EMJIH.
TTorennuansHas
SHEprus CKaToOU
MIPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KHHETHYECKOM
SHEPTUH. 3akoH
COXpaHEHUS
MEXaHUYeCKOM

OQHCPIUHn

COXpaHEHUS UMIYJIbCa JJIs
pacuéra pe3yIbTaTOB
B3aUMOJICHCTBUSL Tell (Ha
npuMepax HEYNpyroro
B3aUMOACHCTBUS,

YIOpPyroro
B3aUMOJEHUCTBUSA

LEHTPAJIBHOT'O
JBYX
OJIMHAKOBBIX TEJ, OJHO U3
KOTOpPBIX  HEIOJIBUKHO).
Pewenne 3a1a4 c
UCIOJb30BAHUEM  3aKOHA
COXpaHEHMsI  HMMILYJIbCA.
Onpenenenne paboThI
CHJIBl  yNPYrocTH  IpH
rpysa c

HUCITIOJIB30BaHNEM

noanéme

HEMOJIBUYKHOTO u
TTOJIBUKHOTO 0JI0KOB.
H3mepenune MOIIHOCTH.
H3mepenue
MOTEHIUATbHON
yupyro
neopMUPOBAHHOM
MPYXHUHBIL.

SHEPrUU

N3mepenue
KUHETUYECKON  DHEPruu

TCIa oo JJIMHE

TOPMO3HOT'O IMyTH.
3KCHCpI/IMeHTaJ'ILHOC
CpaBHCHUC HU3MCHCHUA

NOTEHIINAILHOMN "




KUHETUYECKOM  DHEPrui
TeNa IPHU JABWKEHUU II0
HAaKJIOHHOM  INIOCKOCTH.

DKcrepuMeHTaIbHas
poBepKa 3aKOHa
COXpaHCHHSI

MEXaHUYECKOH  DHEPIruu
npu CBOOOJHOM TMAJICHUU.
[Ipumenenue 3aKOHA
COXpaHEHHUSI
MEXaHUYECKOW  HHEPruu
st pacuéra
OOTEHIHAIBHOMN u
KHHETUYECKON  DHEpruit
Tena. Pemenue 3amad ¢
HCIIOJIb30BAHUEM  3aKOHa
COXpaHEHHUS
MEXaHUYECKON IHEPTUn

Hroro no pazneny 40
Pa3nen 2.Mexannuyeckue KoJ1e0aHUSA U BOJTHDI
Konebarensnoe HaGmronenne koseOaHui
JIBHOKEHUE. oJI JIEHCTBUEM CHII
OcHOBHBIE TSOKECTH W YIPYroCTH |
XapaKTePUCTUKHI oOHapyxeHue nomoOHeIX — bubnuoreka LIOK
2.1 MexaHnnueckue KoJieOaHus 7 KoJieOaHWM: mepuoj,  KojaeOaHwit B https://m.edsoo.ru/7f41
4acToTa, aMIUTUTYJla.  OKpPY)KaroIIeM mupe.  adab

Marematnueckuii u
MPYKUHHBIN
MAaSTHUKH.

AHnanu3 kojebaHuil Tpy3a
Ha HUTU U HA IPYXKUHE.
Onpenenenue YacCTOThI



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

[IpeBpaiienue
SHEPTHH npu
Ko1ebaTeIbHOM
JIBUKEHHUU.
3aTyxarouue
KOJICOaHHS.
BrinyxieHnbie
KOJICOaHHS.
Pe3onanc

KoJieOaHui

MaTeMaTHYECKOI0 u
MPYXKUHHOTO MAasTHUKOB.
HaOmronenue u
00BsICHEHHE SIBJICHUSI
pe3onanca. MccnenoBanue
3aBHCHMOCTHU nepuoaa
Kojie0aHuii MOABENICHHOIO
K HHTH Tpy3a OT JUJITHHBI

HUTH IIpoBepka
HE3aBHCHUMOCTH  IEepuoja
KojeOaHui rpys3a,
MOJIBEILIEHHOTO K JIGHTE, OT
MAaccChl rpysa.
Habmtonenue "
o0cyxaeHue OTIBITOB,
JIEMOHCTPHPYIOIITIX

3aBHCUMOCTh nepuosa

KojeOaHuil  TPYKUHHOTO
MasATHHKa OT Macchl Ipy3a
U KECTKOCTH TPYKUHBI.
IIpumeHeHue

MaTeMaTU4eCKOro i
MPY>KUHHOTO MasiTHUKOB B
KauecTBe MoJelIed  UIA
omnvcaHus KoneOaHui B

OKpYKarolem MHpE.
Pemenue 3a7a4,
CBSI3aHHBIX c

BBIYHMCIICHUECM HIIN




OLICHKOM YaCTOThI
(mepuona) KoJeOaHui
Nzmepenune YCKOPCHHS
CBOOOTHOTO TIa/ICHUS

2.2

MexaHU4eCKHUE BOJIHEI. 3By1(

MexaHu4decKue
BOJIHBI. CsoiicTBa
MEXaHHYECKUX BOJIH.
[IponosnbHBIE u
MONEPEYHbIC BOJIHBI.
JnvHa  BOJMHBI U
CKOpOCTH eé
pacnpocTpaHEHuUs.
MexaHu4ecKkue
BOJHBI B TBEPAOM
TeJae, CEMCMHUYECKHE
BOJIHBI. 3BYK.
I'poMKOCTE 3ByKa H
BBICOTA TOHA.
OtpaxxkeHne  3ByKa.

Wudpa3syk u
YIABTPa3BYK

OOnHapyxeHHe ¥ aHaIH3
BOJIHOBBIX SIBJIEHUU B

OKpYKaroIeM MHUpE.
HaOmronenune
pacnpocTpaHeHus
MPOJIOJIBHBIX u

[ONEepeYHbIX BOJH  (Ha
MOJIENIM) U OOHapy>KeHue
AQHAJIOTHYHBIX BUJIOB BOJH
B IIpUpose (3BYK, BOJIHBI
Ha Boje). Beruucnenue
JUITMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHHs
3BYKOBBIX BOJIH.
DKcIepUMEHTaIbHOE
orpezeneHne TpaHMUII
9acTOTHI CITBIIITUMBIX
3BYKOBBIX KoJIeOaHui.
HaOmroneune
3aBHCUMOCTH BBICOTHI
3ByKa OT 4YacTOTHI (B TOM
qucie, ¢ UCHOJIb30BaHUEM
MY3BIKaJIbHBIX
WHCTPYMEHTOB).
HaOmroneuune u
00BbsICHEHUE SIBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a4ab
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AKYCTUYCCKOr'o pC30HaHCa.

Ananuz OPUT'MHAJIBHOI'O
TCKCTAa, MOCBSIIEHHOTO
HCIIOJIB30BaHUIO 3BYKa

(wm  ynpTpa3ByKa) B
TEXHUKE (ax0JoKaIus,
yABTPa3BYK B MEIHUIIMHE U
JIp.); BBITIOJTHEHUE 3aJIaHUM

[0 TEKCTy (CMBICIOBOE

YTCHUE)
Htoro no paznemny 15
Pa3nes 3.2/ieKTpOoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHbBI
ITocTpoenne
DneKTpOMarHuTHOE paccyXIeHHH,
MoJie. 000CHOBBIBAIOIINX
DNeKTpOMarHuTHBIC B3aMMOCBSI3b
BoHbI.  CBOMCTBAa = 3JIEKTPUYECKOIO u
AMEKTPOMArHUTHBIX MarHuTHOTO MOJIeH.
BOJIH. [Ilkama  DKcHepUMEHTAIBHOE
AMEKTPOMArHUTHBIX W3Yy4eHUe CBOWCTB  Bu6nuoreka LJOK
OJeKTpOMarHUTHOE MOJIe U
3.1 6 BOJIH. 3JEKTPOMArHUTHBIX BOJIH = https://m.edsoo.ru/7f41
AJIEKTPOMATrHUTHBIE BOJTHBI
Ucnons3zoBanne (B TOM 4uCIie ¢ MOMOIp0 =~ 34a6
AEKTPOMArHUTHBIX MOOUIIBHOTO  TenedoHa).

BOJIH JUIA COTOBOH

CBSI3H.
DNeKTpOMarHuTHas
pupoaa CBETa.

CxkopocTh cBeTa.

AHanu3  PEHTr€HOBCKUX

CHHMKOB YCIOBCYCCKOI'O

OopraHusma. Amnanus
TCKCTOB, OITMCBIBAIOIINX
MIPpOABJICHUSA

QJICKTPOMArHuTHOT'O



https://m.edsoo.ru/7f41a4a6
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WU3JIyYEHHUs] B IPUPOJE:
YKUBbIE OpraHU3MBbl,
M3ITy4yeHUs: HEeOECHBIX Tel
(cMmbICTTOBOE YTEHUE).
Pacno3naBanne u aHanus
pa3IUYHBIX  MPUMEHEHHI
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE. H3yuenue
BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a7a4 c
HCIOJIb30BaHUEM  (POpMyTT
JUISt CKOpOCTH
3JI€KTPOMArHUTHBIX BOJIH,
JUIMHBl BOJIHBI M YaCTOTHI

cBeTa

Hroro no paszueny

Pasznea 4.CBeToBbIe IBJEHUS
JlyuyeBas Mmozenb | HabOmroneHue OITBITOB,
cBeta. VICTOUHUKH = JIEMOHCTPUPYIOIINX

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA

CBeETa.
[IpssMonuneitHOE

pacIpocTpaHEeHHe

CBeTa. 3aTMeHUs
Comana wu  JlyHsbL
OtpaxxeHnne  cBera.
[limockoe  3epkaino.
3aKOH  OTpaXCHUs
ceera. [Ipenomienue
CBETa. 3aKoH

SIBJICHUE MPSIMOJIUHENHOTO
pacnpocTpaHEHUs]  CBETa
(BO3HUKHOBEHUE TEHU U
MOJIYyTE€HHU), " 170'¢
HHTEpIpeTaIus c
HCIOJIb30BAHUEM TIOHSATUS

CBETOBOT'O Jayya.
O0pscHeHue u
MDHGHHPOB&HHC

COJIHCUHOI'O HW  JIYHHOI'O

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a4ab
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MpEeJIOMJICHUS CBETA.
[TonHoe BHyTpeHHEE
OTpakeHue
Hcnonn3oBanue

CBETa.

IIOJIHOTO
BHYTPEHHETO
OTPaKEHUs B
ONTUYECKUX
CBETOBOJAX

3atMeHul. HccienoBanue

yria
CBETOBOI'O

3aBHCUMOCTH
OTpaKEHHUSI
Jdy4a OT YyIyla TMaJCHUs.
Nzyuenue CBOICTB
M300paXeHUsI B IUIOCKOM
3epkane. HaOmropenune u
OOBSCHEHHE OIBITOB IO
MIOJIYYEHHUI0 HM300pakeHui
B BOTHYTOM M BBIITYKJIOM
3epkaiax. HaOmonenue u
OOBSICHEHUE OIIBITOB 10
MPEJOMJICHUIO CBETa Ha
TPaHUIIC PA3JIUYHBIX CPE]l,

B TOM 4YHCJIC OIBITOB C

IIOJTHBIM BHyTpeHHI/IM
OTPaKEHUEM.
Uccnenosanme
3aBUCHMOCTH yria

NpeIoOMJIEHHS  OT  yIJia
MaJieHus CBETOBOrO Jiyda
Ha TpaHULE  «BO3YX—
crekno». Pacmo3HaBanue
ABJICHUM  OTPAXKEHHUS U
MpEeToOMJIEHASI  CBETa B
MOBCEIHEBHOM JKA3HH.
00BsICHEHHE

OIITHUYCCKOI'O

AHanmu3 U
SIBJICHUS

Mupaxa. Pemenue 3agau ¢
HCIIOIb30BAHUEM 3aKOHOB




OTpaKCHUS u
MIPEJIOMJICHUS CBETa

4.2

4.3

JIunH3bl U onTUYECKUE TPUOOPHI

Paznoxenue 6enoro ceera B
CIEKTP

JInnza. Xon ny4yen B
nuH3ze. Onruueckas
cucrTema
(doToanmapara,
MHUKPOCKOTIa u
Teneckona. ['ma3 kak
ONITHYECKas
cUCTEMA.
bnmzopykocTth "
JAbHO30PKOCTh

Paznoxenne Oemoro
CBeTa B  CIIEKTp.
OneiTel  HeroToHA.
Crnoxenue
CIEKTPaTbHBIX
useroB. Jlucnepcus
cBeTa

[Honyyenune wn3z00pakeHui
C MOMOIIbIO coOuparoien
U PpacCceMBarOLICH JIMH3.
Omnpenenenne (POKYCHOTO
paccTosiHUA U ONTUYECKOU
CHJIBI COOMPAIOLIEH JTMH3BI.
AHanmu3  ycTpoWcTBa U
pUHLUIA neucTBus
HEKOTOPBIX  ONTHYECKHUX
npubopos: (oroanmapara,
MHUKPOCKOIA,  TEJECKOIa.
N3yuenne Mopenu riasa
KaK OINTHYECKOH CHCTEMBI.

Ananus SIBJICHUN
ONM30PYKOCTH u
JAIbHO30PKOCTH,

IIpruHIHUIIa JIEHCTBUS OUYKOB

Habmonenue paznoskeHus
Oermoro cBera B CIEKTP.
Hab6mronenue H
OOBSICHEHHE OIBITOB IO
MOJTyYeHHI0 Oenoro cBera
MpU  CJIOXKEHUM  CBeTa
pa3HBIX I[BETOB.
[IpoBenenue Hu
00BSICHEHHE OMBITOB 11O
BOCTIPHUSITHIO 1BETa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a4ab

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
a4ab
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MIPEIMETOB npu ux
HaOJIIOeHUU yepe3
LIBETOBLIE GUIBTPHI
(IIBETHBIE OYKH)

Hroro no pazgeny 15
Pa3zgen 5.KBanToBbIe IBJICHUSA
OO6cyxaeHue ey OnbITOB
Pesepdopra 1o
HCCIEAOBAaHUIO  aTOMOB,
BBIJIBUKEHUE THIIOTE3 O
BO3MOXKHBIX — pe3ylbTaTax
OTIBITOB B 3aBHCHMOCTH OT
MPEAoIaracMoro
OmneiTel  Pesepdopaa
CTPOCHUS aTOMOB,
u TJIaHeTapHast
(dhopmynupoBaHue
MOJIEJTh aToma.
BBIBOJIOB W3 PE3YJIBTaTOB
Mopens atoma bopa. bubmuorexa [JOK
Hcnyckanue u norsouieHue OTIBITOB. O6cyxnenue
5.1 4 Ucnyckanune u . https://m.edsoo.ru/7f41
CBETa aTOMOM MPOTUBOPEUYUI
OOTJIOIIEHUE  CBETa . ad4ab
TJIaHEeTapHOM MO/JIeNH
aTOMOM. KBaHTBHI. N
. aToMa W OCHOBAaHWH ISt
Jlunenyuartsie
TUNOTE3BI bopa 0
CIIEKTPBI

CTAIlMOHAPHBIX  OpOHTax
a1eKkTpoHoB. Habmronenue
CIIOIIHBIX M JIMHEHYATHIX
CIIEKTPOB U3ITydeHUS
pa3ITUYHBIX BCIISCTB.
OObsCHEHNE JHMHEHYATHIX
CIIEKTPOB U3ITy4CHUS



https://m.edsoo.ru/7f41a4a6
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5.2

CtpoeHue aTOMHOTO siipa

PanmoakTHBHOCTE.
Anbda, Oera- u
ramMmma-u3J1y4eHHUsl.
CtpoeHure aTOMHOTO
spa. Hyxknonnas
MOJEIb aTOMHOTO
sapa. N3oTomsl.
PannoakTuBHEIC
MPEBPAILICHUS.
[Tepuon
rnojypacnaza
ATOMHBIX S1Ep

OOcyxeHne BO3MOXKHBIX
THIIOTE3 O  MOJENSX

CTpOCHHS sanpa.
Onpenenenue cocTaBa
snep o 3aJJaHHBIM

MacCOBBIM U 3aps0BBIM
YuciaM U O TOJIOKEHUIO
B IIEPUOJIMYECKON CHUCTEME
3JIEMEHTOB. Amnanus
W3MEHEHHUS COCTaBa sijipa u
ero MOJIOKEHUS B
MEepUOJIUYECKON  CHUCTEME
MpU  O-paIMOAKTUBHOCTH.
HccnenoBanue TpeKoB o-
YacTHUIl [0  TOTOBBIM
¢doTtorpadusim.
OO6nHapyxenue "
U3MEpPEeHue
paauanuoHHoro ¢oHa ¢
MIOMOIIbIO JI03UMETpA,
OIleHKa €ero
WHTEHCUBHOCTH.  AHau3
OMOIOTHYECKUX
W3MCHCHUH,

TIPOUCX OSTITIX (il
JIECTBHUEM
PaIOAKTUBHBIX
U3JIy4CHUH.
Hcnonb3oBanue
PaIMOAKTUBHBIX

bu6nmoreka [JOK
https://m.edsoo.ru/7f41
a4a6
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I/ISHy‘IeHI/Iﬁ B MCOUILIMHEC

SnepHble  peakuuu.
3aKOHBl COXpaHEHUS

3aps10BOIO u
MaccoBOr0  4YHCeJ.
DHeprus CBSI3U
aTOMHBIX anep.

CBs3b Maccel |

Pemenue 3a1a4 C
HCIIOJIL30BAHUEM 3aKOHOB
COXpaHEHHUS MAacCCOBBIX U
3apsIOBBIX  4YMCEI  Ha
onpeJieJIeHue pe3ybTaToB
SIIEPHBIX PEAKI; aHaIn3
BO3MOKHOCTH 58107
HEBO3MOXKHOCTH  SIJICPHOU
peakuuu. OneHKa SHEePruu

sHepruu. Peakuuum = cBs3H SAEP ¢ bubmuoreka IJOK
5.3 SInepHsle peakuun 7 CUHTE3a W JEJIEHUsA  MCIOJb30BaHUEM https://m.edsoo.ru/7f41

anep.  Hcrounuku = dopmybl OiHmTeliHa.  a4a6
sHepruu ConHua u =~ OOcyxJeHue nepcreKTUB
3BE3. SnepHasg = ucnonap30BaHUS
JHEPreTHKA. YIIPaBISEMOTO
Hencrteus TEPMOSIEPHOIO  CHUHTE3a.
paaMoOaKTHBHBIX Ob6cyxnaeHune
U3IIy4eHUN Ha  IPEUMYILECTB u
YKUBBIE OpPraHU3MBI 9KOJIOTHYECKUX MpoOseM,

CBA3AHHBIX C  SJACPHOM

SHEPreTUKOMN

Hroro no pazneny 17
Pasnen 6.I1oBTOpUTEIbHO-00001IAI01IIHIT MOAY/Ib
Cucrematuzanus u  Brinmonnenue y4eOHBIX
[ToBTOpenue u 06o0IIEHNE . bubmmoreka [IOK
00001eHue 3aJaHUH, TpeOyroLx
6.1 cojepxanus Kypca Gu3uKu 3a 7- 9 https://m.edsoo.ru/7f41
MIPeIMETHOTO J€MOHCTpALUH
9 xmacc . adab

CoJiepKaHUs U KOMIIETEHTHOCTEH,
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OIbITa
JIEATENHHOCTH,
MPUOOPETEHHOTO
IIPH U3YYECHUU BCETO
Kypca (1076370397
OCHOBHOI'O  OOIIIETO
o0Opa3oBaHUs.
Iloaroropka K
OCHOBHOMY
roCy/IapCTBCHHOMY
9K3aMeHY 10 (QHU3UKE
Ui 00ydJaroIuxcs,
BBIOPABIIIMX
y4eOHBIN TTpeIMeT

3TOT

XapaKTEePU3YIOLIUX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb: —
MIPUMEHEHUSI TOJIYyYEHHBIX
3HAHUW A7 Hay4dHOTO
00BsICHEHUSI  (PU3NYECKUX
SIBJIECHU B OKPYXaroIIel
NPUPOAE, B MOBCEAHEBHOMN
JKU3HU W BBISIBIICHUSA
(Gu3NYeCKUX OCHOB psaa
COBpPEMEHHBIX
TEXHOJIOTHI; -
MPUMEHEHHUSI  OCBOEHHBIX
AKCIIEPUMEHTAIBHBIX
YMEHHI JJIsI UCCIIE0BAHUS
(buU3MYeCKUx SBIICHUN, B

TOM YHCIIE JJI1 NPOBEPKH

TUIOTE€3 W BBISABICHUS
3aKOHOMEPHOCTEM.
Pewenue pPac4YE€THBIX
3aja4, B TOM  4HCIE
MIpeAIoJIararo X
HCIIOJIb30BAaHNE

bu3MvYecKux Mojene u
OCHOBaHHBIX Ha
COJIEpKAHUU  PaA3ITUYHBIX
pasnenoB Kypca (U3HKH.
Boinmonnenne wu 3amwura
TPYIIIOBBIX I

UHAUBUAYAJIbHBIX




IIPOCKTOB, CBA3AHHBIX C

CoJIep)KaHuEM
buzukn

Kypca

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD MOJIETA IapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIME AUCKPETHOE CTPOCHUE bubnnorexa [IOK
a [HHE TUCKD p https://m.edsoo.ru/ff09fe0a
BellecTBa
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
razoBy
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHn4uecKoOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuyer nmyT U BpeMEHU IBUKEHUS Eubmiorexa IIOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3a1/113M0 elficTBUE TeJ‘IpKaK OpUuYnHa Eubmiorexa IIOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
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IJIOTHOCTH TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3amad o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM H?)ﬂi:i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemenune 3aga4d mo temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa o TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua maBieHHs TBEPABIMU
35 TeJ'II:lMI/I, )KE)IKOCTSIMI/I u 1r322113aM1/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

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

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }(i)m 3emin 3;:3y;::1HMOCTB bubmmoreka LIOK
ODOTIOTIH SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe nasienue https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT bubmuorexa [JOK
JIaBJICHIA OT BRICOTBI HAJL YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme "
AtmocdepHoe naBieHue"
eicTBHE ocC a3a Ha
- Jle#icTBHE KUJAKOCTH U Ta3a H BuGmorexa LOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopras pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponbnas paboTa mo teme
«/laBieHue TBEpAbIX TEN, KUIAKOCTEH
Y Ta30B»

54

Mexanuueckas padota

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

55

Momntaocts. EquHUEI MOIITHOCTH

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

56

VYpoxk-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOIBEME IO JIeCTHHUIE"

57

58

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHuke, OBITY U IPUPO/IE.

Jlaboparopnas pabota
«HMccienoBanue ycioBHUil paBHOBECHS

0,5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbryara»

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHUSI pblUara

Koaddunuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
mockoctu"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

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

66

Peseprubrit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

68

PesepubIit ypok. PaGora ¢ Tekctamu
o teme "/laBneHnue TBEPABIX TE,
JKUIKOCTEH U Ta3oB"

PesepBHelit ypok. Pabora ¢ TekcTamu

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



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

o teme "Pabora. MomHoCTb.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabneie  Ipakruieckue fl[:;jeﬂnﬂ LIgI?aI;ZE:TeJILHLIe
padoThI padoTshI pecypen
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1 0 0
3 Mogenu TBEpIOTO, )KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1 0 0
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 0 0 httos://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TenoBoe paciliupeHue u cxaThue 1 0 0 httos://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOI'O ABMIKECHUSA 1 0 0
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 0 0 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 0 0 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTABJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermoBoro nBurarensi.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karolenl cpebl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TeruioBble aBiaeHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIUEN U IIPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona 0 https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro 0 bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue 0
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 0 bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE 0 bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku 0 bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bubmuorexa [JOK
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA 0 httos://m.edsoo.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, 0 bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE 0
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. 0 bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yd4acTka 0 bubmiorexa IJOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HarpspDKEHUs Ha pe3uctope”

47 [TocnengoBarenbHOE U MapaieIbHOE 0
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmorexa [TOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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

59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYEHUS DJIEKTPUICCKOW dSHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUU

64

65

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

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
SIBIICHUS "

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

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



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

o teme "TeroBele sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIit ypok. PaGora ¢ Tekcramu

bu6mmoreka [IOK
n % O

o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 0
1o Teme "MaruuTHeie siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

MexaHuueckoe TBUKEHHE.

1 8 1 0 0
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1 0 0
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1 0 0
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1 0 0
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 0 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh

8 S 1 0 0
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 0 0 bu6muoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyroctit. 3akon yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
S— https://m.edsoo.ru/ff0afb8e
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmmorexa TIOK
N | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



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

COXpaHEHUs UMITYJbCa. YIIPYroe U
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON MOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTtryeckuil U Npy>KUHHBIA

MassTHUKHU



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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMIt
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHBI

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubnunoreka LIOK



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

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITHHCCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



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

SAnepHble peakuu. 3aKOHbBI

87 COXpaHCHUS 3apsAI0BOI0 H MAaCCOBOI'O bubmorexa HOK
p P https://m.edsoo.ru/ff0c1c58
qucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b bubmuoreka [IOK

88
MAaCChl U S3HEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "AnepHeie
peakuu"

90 Peakiuu cuHTe3a U IeneHUS SaEp. bubnuorexa [IOK
Uctounuku suepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

91 sHepreTuka. JlencTus
PaJIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO

92 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubmuorteka [IOK
DNeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBrie sBineHns"

KonTponbHas pabota mo Teme
93 "IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBrIC siBICcHUS"
IToBTOpenue, o6o0IIEHNE.
94 JlabopaTopHble pabOTHI IO KypC bubmorexa [JOK
patop . p ypey https://m.edsoo.ru/ff0c245a
"B3aumoneiicteue Tea'"
[ToBTOpenue, o0ob6mIcHNe. Pemenue

95 acquII){mx 1 Ka4ECTBEHHBIX 3a7a4 10 bubmorexa I[JOK
P | " https://m.edso00.ru/ff0c2572
TeMe "TernnoBbie Mporecchl

96 [ToBTOpenue, o6obmenue. Pemenue but6mmoreka [IOK



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

pacyeTHBIX U KaYeCTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1 0
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubnnorexa HOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 0 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 0 Bubmiorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 0 Bubmrorexa IOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1 0
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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




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

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
[I'ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiimoHepHoe OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

®duzuka. 7 knacc. CaMoCcTosITENbHBIE U KOHTPOJIbHBIE paboThl / MapoH A. E,
Mapon E. A./2022r

®dusuka. 8 kimacc. CaMocTosTeIbHBIE U KOHTPOJIbHBIC paboThl / Mapon A. E,
Mapon E. A./2023r

®dusuka. 9 kimacc. CaMocTosTeIbHBIE U KOHTPOJIbHBIC paboThl / MapoHn A. E,

Mapon E. A./2023r

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET



Enunas kourekmust nudpoBbIX 00pa3oBaTeIbHBIX pecypcos (School-
collection.edu.ru);

https://bvbinfo.ru/auth

Poccuiickas anmexTponHas 1mkoja (resh.edu.ru);

infourok.ru;

uchi.ru;

https://vpr.sdamgia.ru.

https://uztest.ru.
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