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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYeHHs
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METaNPeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejyiaraeT NpuMEPHYIO MOCIEA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[Tporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEAMETY.

®du3rka SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYYHbIX Y4eOHbIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa, MPeloCTaBiIsIeT Haubosee sICHbIE
00Opa3Iipl MPUMEHEHHSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa W3 TIaBHBIX 33724 (U3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeNIbHBIX oOpraHuzamnusx Poccuiickoit ®Denepanuu, peaau3yOINX



OCHOBHBIE  00111€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3

nekadps 2019 r. Ne [1K-4BH).
Heau nzyyenus pusukm:

npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOyJaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K
JaynbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX Lienied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTECUIIUX PAcCUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHU HAOIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHuUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3HMKHU, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha u3ydenue usvku (6a30BbIM ypOBEHBb) HA YPOBHE OCHOBHOI'O OOIIEIrO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJenno).



[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3ndyeckux BenudyuH. Duznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro sipiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl HK3MEPUTEIBHOTO Mprbdopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEMa )KUIAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3Mepenue Ttemrieparypbl IIpM MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuila Kak XapakTepucThKa B3auMozaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTsDKEHUS (AeopMalium)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenne. CriocoObl YMEHBIIIEHUS] U YBEJIWYEHUS JaBjicHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00b&ma, TemmepaTypbl. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napajokc. Coolaromuecs: Cocyibl. I upaBiniecKue MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
BO3MyIIHOW 000y04ku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JleiicTBHE KUJKOCTH W ra3a Ha MOrpyXKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[lepenava naBaeHUS KUJIKOCTHIO U Ta30M.
CooOmatomuecs cocy/ibl.
['mapaBauyeckuut mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAIKUBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tea
Y TJIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
8. YcIIOBHE IIaBaHUS TEJI: IUIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTpyKEHHOM B
JKUJIKOCTh YacTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLIECH CHUJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YaCTH TeJla U OT IMJIIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPy30H0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [[pumeHeHme mpaBusia paBHOBECHsI phiuara kK 0JI0Ky. «30J10TOe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3amepenue KIIJl HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaunBaHU€ U KaOWJUISIPHBIE ABIEHUA. TEeNI0BOE pACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Teronepeaayn: TeIIONPOBOHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJIICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. HMcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETI0Ta CTOPAHUSL.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro nBuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacmpeHust Tedl.

V3meHeHnue naBieHUS Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PadOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TEIUNIOEMKOCTEN PA3JINYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OneIThl MO HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTU JAJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEpaTyphl.

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEIJIoNepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIbI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEKY TEIAMH).

Onekrtpuyeckoe none. Hanpspk€HHOCTh dnexTtpudeckoro mnosst. IIpuHiun
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUYECKUNA 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE MPOBOITHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DneKTpudecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3Ha4eHWe s KU3HU Ha 3emie. OnbIT
Opcrena. MarHuTHOE MOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1IeKTpOMarauToB
B TeXHUKE. J[€iICTBHE MAarHUTHOTO OJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAx M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa posia 3JIEKTPUUECKUX 3apsAI0B U B3aUMOICVCTBHUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHIeCKast HHAYKIHUS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUM TOK B KHUJIKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHune cuiibl ToKka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 marasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JEJIEHU IMOJIOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnmenoBanne JEHMCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

CO6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH OCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne U peryiaupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKA, MIYIIETO 4Y€pe3 pEe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS Ha pE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU UX 00bETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue NEHCTBUS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATENS.

20. Ismepenue KII/] anekTpoaBUrareibHOM yCTAaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHWM 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHenHoe nBrkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoOJiMHENHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiId. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMYECKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
2. CpaBHeHuE IIyTe€dl M TPACKTOPUN [BW)KEHMSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBUKeHuUs Tea o OKPYKHOCTH.



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

HabGnrogenne MexaHMueCcKUX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

W3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU IPH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IAPUKA WIIN TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
[IapyKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodphuimeHTa TPEHUS CKOJIbKCHHS.

OmnpeneneHue KECTKOCTU MPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTATBLHON TOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  kosneOanms.  BwiHyX)neHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Tend MOJA JIEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJI€OaHW U PE30HAHCA.
PacnipocTpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEpHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHEIO0 OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop aydeit B auH3e. OnTrueckas cucreMa (hoTtoarmnapara, MUKpOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim30pyKkoCTs U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nydei B coOuparoriei JInHse.

XO0J Ty4yer B pacCEUBAIOIIEHN JTUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTJla OTPAKEHHsI CBETOBOIO JIyda OT YIUIA
naJCHUs.
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2. W3ydeHue xapakTepUCTHK M300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa IMPEJIOMIIEHHUSI CBETOBOIO JIyya OT yIiia
NaJIeHUs] Ha TPAHMIIEe «BO3TyX—CTEKIIO».

4. IlonmydeHue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIBI COOMparoieit
JMH3BIL.

6. OMBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHl 1O BOCHPUATHUIO LBETA NMPEAMETOB NPU UX HAOMIONEHUH uepes3
[[BETOBBIE (DPUIIBTPBHI.



Pa3nen 12. KBanroBble AIBJICEHHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NoroeHne cBera aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi cBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3IYyYECHHW HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAopoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO--0000MITAONNN MOAYJIh IPEAHA3HAYEH /I CUCTEMAaTU3aIluU
1 000011IeHUs TTPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OeCIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIIEOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3/iesia peaanu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BBHIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaracTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YyuCIIe 71 IPOBEPKU TMIIOTE3 U NOJYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
DHEPIHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHuUs

y oOyuaroierocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTprMoTH4YEeCKOro BOCIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(pu3HUECKOW HayKU;

— [IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JIESTEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW Hayku: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IIO3HAHUA:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, Ba)XHEMIIECH COCTABJIAIOLIEH
KYJBTYPBI;

— pa3BUTHUE HAY4YHOH JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJAbTYpPbl 3A0POBbS M  IMOLMOHAJIBLHOIO
0/1aromoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(popMHUPOBAHHOCTH HABbIKA peIeKCUH, TPU3HAHKE CBOETO IIPpaBa Ha OLIUOKY
Y TAKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTHBHOE y4yacTHE€ B PCIICHHH NPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenbHOM  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW |
COIMAIBHON HAMPABICHHOCTH, TPEOYIOMIUX B TOM YHCIIC ¥ (PU3UIECCKUX 3HAHHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpejbl, IJIaHUPOBAHUS IIOCTYNKOB U OILICHKH UX
BO3MOYKHBIX TTOCIIECJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTH BO B3aMMOJICHCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUYECKYIO
JIeSITEIILHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YU CIEe (OPMYITUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME JMe(PHUITUTOB COOCTBEHHBIX 3HAHHIN W KOMIIETCHTHOCTEH B 00JacTH
bu3uKu;

e — TIUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpPELNY,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOeHUs MpOorpaMMBI 10 (PU3HUKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
yYHHUBEpCaIbHbIC yueOHbBIE TCHCTBUS.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(sBIIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000OIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMaTPUBAEMbIX (PaKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBS3M NMPU H3yYECHUH (PU3NIECCKUX
SIBIICHUH U TIPOIIECCOB, JI€NATh BHIBOABI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusnueckoi 3aaaun
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

HCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUTaHY OIIBIT, HECIOXKHBIM
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTH M JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSTH Pa3IMYHbIe METObl, NHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MHGPOPMALMM WA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOMU
(bU3UYECKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe NeiCTBHA:

B X0 OOCYXICHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W IOJJICpIKaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,



COIIOCTABJIATh CBOM CYXKIEHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4yMe U CXOACTBO MO3ULIM;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3YIbTAaThl BBIMOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM POOIEMBI;

NPUHUMATh LIEJIM COBMECTHOM AESTENBHOCTH, OPTaHU30BBIBATH JIEHCTBHUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3ynbTaThl COBMECTHOM PabOThI, 000011aTh MHEHUSI HECKOIBKUX JIFOACH;
BBITNOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa I10
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NICCKUX 3HAHUM;

OPUEHTHUPOBATLCA B  PA3IMYHBIX IMOAXOJAX TMPHUHATHS  pEIICHUIN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUESCKON 3a7a4d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPEiaraeMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYecKOro HMCCIeOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBUSIM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIopa W AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTHKY JPYroro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a/1a4 UIH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

UCIIOJIB30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIAS
cwia,  gedopmauus  (ympyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHHUS], TIepe/iada AaBJICHUS TBEPABIMH TE€IIAMH, KUJKOCTSIMU U Ta3aMH,
atMoc(epHOe JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllEHUs MEXaHHUYeCKOH
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MpPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’XaollleM Mupe, B TOM 4YHucie (U3MUECKHE SBIICHUS B MPUPOJE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B KMBOM M HEXKUBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOrO J1aBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJ0BeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33/1auy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nYecKue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJIHSIs CKOPOCTbh, CHJIa YIPYTOCTH, CHUJIAa TSDKECTU, BEC Tea,
cujia TPEHUs, AaBJjeHue (TBEPAOTO TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
cCujia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMANbHASL SHEPrusi), NpPH ONUCAHWM TNPABWIBHO TPAKTOBATh
(bu3MYEeCcKUil CMBICI UCTIOJIB3YEMbIX BEIUUHUH, UX 0003HAYEHUS U €AUHUIIBI
Gu3NYeCKUX BENUYMH, HAXOIUTH (HOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(Gu3MYECKyI0 BEMUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cuil (BAOJL OJHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEHIIUTh MPU MOMOIIHU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANoJIoKeHNe (TUTIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKU B XOJE OIbITAa, JEJaTh BBIBOABI IO €r0
pe3yJabTaram;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SABJICHUA WU
(bu3MYEeCcKuX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0OKEHHOIO 000pYyI0BaHUS, 3aMUChIBATh X0
orbITa U (OPMYITUPOBATH BHIBOIBI,

BBITIOJIHATD MPSMbIE W3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MAaccChl Tena,
o0béMa, CHUJIBI M TeMIepaTypbl C MCHOJIb30BAHUEM aHAJOTOBBIX H
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABMKYILETOCA TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHMS TEJI, CUJIbI
YOPYrOoCTA OT YJIMHEHHs MPY>KUHBI, BBITAIKUBAIOIIECH CUJIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIENA0BaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh WM3MEPEHUs, Cilenys MPENO)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DPU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIETIOBAHMS,

IPOBOJNTHh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CUJIa TPEHUSI CKOJIbKEHUS, TaBICHNE
BO3/lyXa, BBITAIKHUBAIONIAs CUJa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIOKCHHOW WHCTPYKLIWHU: TPH BBHIMOTHEHUN
U3MEpPEHUI coOupaTh 3KCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYyHbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 0€30MacHOCTH Mpu oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOUHbIE MAaTEPHUAIIbl, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMM KOHCHEKTUPOBAaHUS  TEKCTA,
npeodpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE IMUCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COAEPIKAHUS, B TOM



yucie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUsI O PE3yNIbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEAOBAHHM, IPU 3TOM IPaMOTHO HMCIOJb30BaTh M3yYEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IIPY BBIMOJTHEHUU YYEOHBIX MPOCKTOB WM HCCICIOBAHUN PaCTIPENEsaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTALUTUYECKHUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE U CKaThe, Tervionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBaHUE, KANIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
AIEKTPU3AUA TEJ, B3aUMOJICHUCTBUE 3aPSIOB, NEUCTBUS IJIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUNA B
OKpY)KalolieM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KMU3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUME, TPU 3TOM NEPEBOJWTH NPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBJICHUU

OMHCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEILIOTA



IUIaBJICHUS, yJelbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIlIUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3aps, CUJia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZI€JIbHOE CONPOTUBJIECHUE BEIIECTBA, PA0OTA U MOLIHOCTH 3JIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYUHAMH, CTPOUTHh TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEJINYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa /i yyacTKa LEeMNu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSCHATh (PU3UUYECKHE MPOIECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYaIMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
[1aroB ¢ Onopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAINM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI W  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHusi, MPOBOAUTh pPacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJB3Ysl OMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS HUCCIIEI0BaHUs, J€IaTh BBIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TIPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU HIIYYEHHH OT I[BETa U3JIydarolled (MOTJIONIAOIIEi)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomAaan €€ TMOBEPXHOCTH, DJJIEKTpHU3alrs TEl U B3aUMOJCHUCTBUE
AIEKTPUYECKUX 3aps0B, B3aWMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS



MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIbHOM BIIaKHOCTH
BO3/lyXd, CHJIBI TOKA, HANPSDKEHUS C HCIOIB30BAHUEM AHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3UUECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M  MapajUIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Cienysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJyYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, 1eTaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

POBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBAaTh W3MEPEHHs, COOMpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATh 3HAYEHUE BEJIMYNHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX ONMUCaHUs (B TOM YHKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUHU, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETP, IABHUraTelb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENel ¢
IIOCJIEIOBATEIbHBIM U NTAPAJLIEIbHBIM COCIUHEHUEM JJIEMEHTOB, Pa3anydast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LENEN;



OPUBOAUTH  TNpUMEpPhl  (HAXOIUTh  MHOOpPMALMIO O  IPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUs B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3alaHUN HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MHTepHer, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o0o0mias uMH(pOPMALMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM UMCJIe MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOSKTHON
VI UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
M3YYEHHBIM TOHSATUHHBIMN ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICUTH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JeSITEIbHOCTD TPYIIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TMOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, SJIEKTPOMAarHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
U30TOIIBI, SI/IEPHAS DHEPreTHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMXKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacCIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpYXarolmeM Mupe (B TOM 4YHuCie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Te,
ONTUYECKHE SIBICHUS B NPUPOAE, OMOJIOrMYECKOE IEHCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs M MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHHM, YCKOPEHHE, MEepEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsi SHEPT U, [TOJTHASI MEXaHUYECKasi SHEPTHsl, IEPUO]
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH OINHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJIb3YEMbIX BEJIHUYHH,
0003HaYeHUsI U €IUHMIIbI (U3HUECKUX BEIUYUH, HAXOAUThb (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIOJIb3YSl 3aKOH COXPAaHEHUs! DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SJAEPHBIX PEAKLMSIX, MPU 3TOM J1aBaTh CIOBECHYH (OPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a yCIOBHS 33J]a4l 3alIChIBaTh KPATKOE yCIOBHUE, BHISABIIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEUIUTh TMPU OMOIIH
($u3NYECKUX METO/OB, MCIONb3Yys OINHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSAIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢usznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HSHEPruM, 3aBUCUMOCTh NEpHOAa KoJeOaHUN NPy KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHENHOE PACIIPOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 HK30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITAa U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpEeHHUs
(M3MepUTENIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyajlbHOM CKOpOCTH, NepHoaa
KoJe0aHUI MaTeMaTH4YEeCKOro MasiTHUKA OT JJUHBl HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIua
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nUecKkux BETUYMH B BUAEC TaONMIl U TpadUKOB, JIeJaTh BBIBOJbI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHWuyeckas paboTa M MOUIHOCTh, YacTOTa M TEpPUOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
CWia coOWparomeld JHWH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H BBIMIOJHATD
U3MEpEHUs, CIeAysl MPEeNOKEHHOW HHCTPYKLWH, BBIUUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TOJIOKEHHUsS, PACCTOSHUS WM YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOTN, JJO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pusnmyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI i CXEMaTHYHbIC PUCYHKH M3yYEHHBIX TEXHUYECKHIX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelieHny  y4eOHO--TIPAaKTUYECKUX 3aJad, ONTUYECKUE CXEMbl IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  [pUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUs B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOUCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs TOCTOBEPHOCTH MOJIYYEeHHOUW MH(OpMAIMK HA OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



MCIIOJIb30BAaTh MPH BHINOJHEHUH YYE€OHBIX 3a/laHUi HAYYHO--TIONYJIIPHYIO
JAUTepaTypy PU3NUECKOT0 COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMallMUM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM TI'PAaMOTHO  MHCHOJIB30BAaThb  W3YYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
11 o - 2
ST = HAYKa O TIPHPOZE 0 0 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 o 1
HSHHCCICHE BETITHIE 3 0 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 1 0 0
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 2 0 0
CTpoetine peliiecTsa https://m.edso0.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 1 0 1 bubmmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2 0 0
TPETATHBIC COCTOAHILL BeMectpa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHn4eckoe JBHKEHUE 4 0 0 nommorexa O

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




bu6nmoreka [IOK
3.2 Muepuus, macca, mIOTHOCT 8 3 https://m.edso00.ru/7f416194
bubnunorexa LIOK
33 Cuna. Bupt cunt o 3 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3zneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHus: TBEpAbIMU 3 0 bubnmnoreka HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
4.2 JaBIICHHE KHAKOCTH > 0 https://m.eds00.ru/7f416194
bubnuoreka [IOK
4.3 ATmocheproe 1aBeHIe > 0 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 8 5 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 Pabora 1 mompgocTs 3 0 https://m.eds00.ru/7f416194
bubnmorexa LIOK
2 IT 2
> POCTBIC MEXAHHIMET > https://m.edso0.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHITICCKA SHEPTI 0 https://m.edso0.ru/7f416194
Hroro mo pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenioBble siBJIeHUSA
. bubmunorexa [JOK
11 CrpoeHre u CBOHCTBA BEIIECTBA 2 https://m.edsoo.ru/7f418 1ce
bubmunorexa [JOK
1.2 T 2 2
CILIOBBIC HPOUECCH 6 3 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
DNIeKTpUUYECKHE 3apsibl. 3apsHKEHHBIE Tella bubnnoreka [JOK
2.1 . 7 0
7 X B3aUMOJIeHiCTBIE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27€KTpUUYECKUN TOK 20 1 5) https://m.edsoo.ru/7f418 1ce
bu6nmoreka [JOK
2. M 1 1
3 ATHITTHbIC ABICHI 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
SCKTPOMArHHTHAS HHAYKUIHS 0 0 https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 9




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pPa3aesioB H TeM nu(poBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 10 0 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 2
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 0 0
3aKOHEI coXpaHeHus https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe KOJI€0aAHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 7 1
CXAHUUCCKHE KOTIEOaNUS 0 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 0
CXQHHHICCKHE BOHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 0 0 bubnmnoreka [JOK

OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 bubmmorexa [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcrnyckanue U MorJIonieHUue CBETa aTOMOM 4 bubmorexa LOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoctiiie aTOMHOTO 5/pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHbie peakiit ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTe1bH0-00001a101IMIT MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102










ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI pecypenI
BBoansiii unctpykrax no OT u Th B
1 kabunete ¢pusuku (MOT-09-22). 1
®du3nka — HayKa 0 IpUpo/Ie.
SIBieHUs IPUPOIBIL.
][a1]2 ®dusnuecKkue IBJICHUS U TEPMUHBI. 1
MeTo/1bl HAy4HOTO TTO3HAHMSI.
3 Onwucanue GpU3NUECKUX SBICHUH C 1
IIOMOILBIO MOJIEIIEH.
4 ®u3nuecKue BEIUUUHBI U UX 1
U3MepeHue
JlabopaTtopHas padota. Ne 1
5 «Ornpenenenne nNoka3aHuu 1 1 bubmmnoreka HOK
M3MEPUTENBHOTO Mprubopay. https://m.edsoo.ru/ff09f72a
Wucrpykrax mo Th (MTH-25-22)
5 ®uznka u TexHuka. Kparkas ucropus 1
OCHOBHBIX HayYHBIX OTKPBITHI.
Crpoenue BeniectBa. MoJIeKyJIbl.
7 OE:)ITLI, HOK;];LIBa}omHe ’ 1 buGnnorexa [JOK
https://m.edsoo.ru/ff09fe0a
JTUCKPETHOE CTPOCHHE BELIECTBA.
8 JlaGopatopHast paborta Ne 2 1 1 Bbubmuotexa [IOK

«OmpeneneHue pa3MepoB MaJIbIX

https://m.edsoo.ru/ff0a013e




tem». UactpykTax no Th (UTh-25-
22)

BpoynoBckoe aBuxkenue. TermnoBoe
JBUKEHHE aTOMOB U MOJIEKYIL.

9 Juddysus B razax, )KUJIKOCTAX U
TBEpABIX TeNax. BzaumosencTaue
YacTHI] BEIIECTBA.
10 ArperaTHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Boabel. TectupoBanue: "Ctpoenune buGnuorexa [IOK
o P TP https://m.edsoo.ru/ff0a0378
BerecTna'.
MexaHndeckoe ABMKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa LHOK
P p p https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE.
13 bubmuoreka [IOK
Ckopoctb. EnuHuIer ckopocT. https://m.edsoo.ru/ff0a079c
14 bubmmoteka IIOK
Pacuer iyt ¥ BpeMeHU IBUKECHHUSL. https://m.edsoo.ru/ff0a0ae4
I'padmku 3aBUCUMOCTH TIyTH U
MOZYJIA CKOPOCTH OT BPEMEHHU
15 ,[[BI/I;](CHI/ISI IF')I HMOHHHEﬁHOC bubnmorexa IOK
- 1P https://m.edsoo.ru/ff0a0c10
PaBHOYCKOPEHHOE JIBU)KEHUE.
Yckopenue.
SIBieHME WHEPIMH. 3aKOH WHEPIIHH.
. bubnuotexa [JOK
16 B3aumoeiicTBre TN Kak MPUYMHA

HU3MCHCHUA CKOPOCTU ABUKCHHUA TCII

https://m.edsoo.ru/ff0a0fee




17

18

19

Macca kak Mepa HHEpTHOCTH TeJia.
Enunuier maceel. M3mepenue Maccsl
TeJa Ha Becax.

JlaGopaTopHas pabora. Ne3
«M3MepeHne Macchl Tena Ha

PBIYKHBIX Becax» MHCTpyKTax 1o
Tb (UTbh-25-22) .

IInotHOCTB BemiecTBa. Pacyet Macchl
H 00beMa TeJla MO €ro MIOTHOCTH.

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

20

Jlaboparopuas padota Ne 4
«M3mepenne oobema Tesay.
Nucrpykrax nmo Tb (UTh-25-22)

21

JlabpaTtopnas pabora Ne 5
«Omnpenenenne IIOTHOCTH TBEPIOTO
tena» Uuctpykrax no Thb (UTh-25-
22).

22

Pemrenue 3agad mo remam
«MexaHnnueckoe
IBIKeHue»,«Macca, INIOTHOCTD,
00BEM Tema"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0al778

23

24

KonTtponbhnas padora Nel
«MexaHn4eckoe ABWKEHHUE, Macca U
IUIOTHOCTH BEIIECTBAY

AHann3 KOHTPOJIBLHOMN pabOTHI.
Cuita Kak XapakTepHUCTHKa
B3aUMOJICHCTBHUS Tel. SIBIIeHNEe
TATOTCHMS U CHJIA TSHKECTH.

bubnmorexa LIOK
https://m.edsoo.ru/ff0a1502

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc




Cuna ynpyroctu. 3akoH ['yka.

25 N3mepenue cuiibl ¢ TOMOIIBIO bubmmorexa LJOK
P - https://m.edsoo.ru/ff0al778
JTUHAMOMETpA.
JlabGopaTtopHas paborta Ne 6
26 "UccnenoBanue Cuibl ynpyroctu" bubmorexa LOK
A YHUPYY https://m.edsoo.ru/ff0ala70
Wucrpykrax nmo Thb (UTh-25-22)
97 Bec Tena. Hesecomocts. Crita
TsDKECTH Ha apyrux mianetax (MC).
JlabopaTtopHas pabota Ne 7
28 «['panynpoBanue NpyxKuHbl U Bbu6mmotreka [JOK
HU3MEpPEHUE CHJI IMHAMOMETPOM» https://m.edsoo.ru/ff0alb9c
Wucrpykrax nmo Tb (UTh-25-22)
CrnosxeHue cuil, HalpaBJIEHHbIX 110
29 OJHOH IIpsIMOI. PaBHOIECTBYIOIAs buGnuorexa [IOK
P ' yio https://m.edsoo.ru/ff0alcc8
CHIL
Cuna tpenus. TpeHue cKoabKeHUs
U TpeHue nokosi. Jlaboparopuas
30 pabota Ne§ «VcciemoBaHUE CHITBI
TPEHHS C MIOMOIIBIO JUTHAMOMETPA)
Huctpykrax no Tb (UTh-25-22)
31 bubmmoteka IIOK
Tpenue B Ipupoe U TEXHUKE. https://m.edsoo.ru/ff0alde0
32 [MoBTropenue Temsr "Crtbr”
33 Pemenue 3anay o teme but6mmoreka [IOK
"B3anMoaeicTBUE U OBKEHUE TeN" https://m.edsoo.ru/ff0a20a6
34 KonTponbnas padota Ne 2«Cuibl. bu6muoreka [JOK

PaBHOpelicTBYIOIIAsA CHID)

https://m.edsoo.ru/ff0a2376




AHaIM3 KOHTPOJIBHON pabOoTHI.

bu6nmoreka [IOK
35 Hasnenne. CriocoObl yMEHbIICHUS U https://m.edsoo.ru/ff0a25h0
YBEJIMUCHUS JTABIICHUS.
36 Pemenwne 3agay mo teme bubmuorexa [JOK
"JlaBnenue" https://m.edsoo.ru/ff0a2718
JaBieHwne raza. 3aBHCUMOCTD
37 aBJICHUS Ta3a OT 00bEMa bubmorexa OK
s ’ https:/m.eds00.ru/ff0a2826
TEeMIIEPATypHI.
Ilepenaua maBieHHS TBEPALIMU
38 TGJIEMI/I JKAJIKOCTSIMH U FI:lSaMI/I bubmorexa [IOK
» U ’ https://m.edsoo.ru/ff0a2970
3axon [lackans.
JlaBiieHME B )KUJIKOCTH U Tas3e.
39 Pacuer naBieHus KHIKOCTH HA THO bubmorexa [JOK
s s s https://m.edsoo.ru/ff0a3136
Y CTCHKH COCY/Ia.
3aBHCUMOCTD JIABJICHUS KUJIKOCTH
40 oT TyouHbl. ['uapocratudeckuit
napasokc.
a1 bu6nmorexa LIOK
Coobmmaromuecst CoCy/bl. https://m.edsoo.ru/ff0a2b5a
42 Pemenne 3agau o teme "JlaBinenue bu6nmorexa LIOK
JKUIKOCTH" https://m.edsoo.ru/ff0a2b5a
ATtMocdepa 3emau 1 aTMOCpepHOE
nasiieHue. [ IpuunHel bubmmoteka IIOK
43 .
CYyILLECTBOBAHMS BO3YLIHON https://m.edsoo.ru/ff0a2da8
000JI0YKH 3eMIIH.
44 OnbiT Toppuuesu. 3mepenne bubnuotexa [JOK

aTMOC(I)CpHOFO JaBJICHHA.

https://m.edsoo.ru/ff0a2fc4




[TpubopsI A5 U3MEPEHHSI
aTMOoCc(epHOTOo aBICHHUS.

45 Bapomerp-anepona. 3aBUCUMOCTD bubnmorexa LHOK
P p POHAL https://m.edsoo.ru/ff0a2fc4
aTMOC(hepHOTrOo JaBICHUS OT BHICOTHI
HaJl ypOBHEM MODSI.
46 Manomertpsl. IlopiiaeBoi
JKUIKOCTHBIN HAcoC.
47 bubnuoreka [{OK
I'mppasimueckuii npecc. https://m.edsoo.ru/ff0a3276
48 JleicTBUE KUAKOCTH U T'a3a Ha bubnuoreka [IOK
MOrPYKEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a33fc
Brrtankuaromias (apxumenosa
49 cuiia. 3aKkoH Amxm(/lep a HHI;BaH)He buGnuorexa [IOK
' P a. https://m.edsoo.ru/ff0a3514
Tell.
JlabopaTtopHas pabota Ne 9
«M3yueHne BRITAIKUBAIOIIECH CUJIIBI,
50 eﬁcquB FOIIEH Ha IIOT >II<1(13HHoe B bubnmorexa IOK
A yrom Py https://m.edsoo.ru/ff0a3a96
KUIKOCTh Tesno». MHCTpyKTax) 1o
Tb (UTh-25-22)
JlaGopatopHnas pabora Ne 10
51 «BpIsiCHEHUE YCIIOBUH IIJIaBaHUS
Tena B KUAKOCTH» MHCTpyKTax 1o
Tb (UTh-25-22)
59 Pemenne 3agau o teme "Cuna but6mmoreka [IOK
Apxumena" https://m.edsoo.ru/ff0a3654
53 BosnyxomiaBanue.




54

55

56

Pemenwne 3agau mo teme «JlaBieHue
TBEPABIX TEJ, )KUIKOCTEH U Ta30B.
Cuna Apxumena.

Kontponbnas pabora No
3«/laBneHue TBEpbIX T,
JKHAKOoCTEeH 1 ra3os. Cuita
Apxumenar.

AHaIM3 KOHTPOJIBHON pabOTHI.
Mexanuueckasi padora.

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

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

57

MormHocts. EaquHuiisl MOiHOCTH

58

59

60

61

[TpocThie MeXaHU3MBI: pbYar, OJI0K,
HAKJIOHHAs IUIOCKOCTh. [TpaBuiio
paBHOBecHs ppryara. MOMEHT CHIIBI.

JlaboparopHuas padota Nell
«BplsicHeHUE yCI0BHsI paBHOBECHS
peruara» Mucrpykrax no Th (UTh-
25-22)

[TpumeHeHue mpaBuiia paBHOBECHS
pblyara k 0J10Ky. «30J0TO€
npaBuiio» Mexanuku. Koaddurment
MOJIE3HOTO JEHCTBUS MEXaHU3MOB.

JlaGopatopHas pabota Ne 12
«Onpenenenue KIIJI npu nogpeme
T€Ja 110 HAKJIOHHOM MII0CKOCTH.
Wucrpykrax nmo Thb (UTh-25-22).
[IpocTeie MexaHU3MBI B OBITY U
TEXHHKE.

bubnuoreka [{OK
https://m.edsoo.ru/ff0a478e

bubnuoreka [{OK
https://m.edsoo.ru/ff0a48a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48




Mexanandeckas OHEPIus.
Kunernueckas u nOoTCHIMaJIbHaA

bu6nmmorexa [IOK

62 SHEeprusi. 3aKOH COXPaHEHUS 1 https://m.edsoo.ru/ff0a4252
MEXaHUYECKON IHEPTUU.
63 Pemrenue 3amau «Pabora. 1 bubmuorexa [{OK
MouiHOCTb. DHEPTrUs» https://m.edsoo.ru/ff0a4360
64 Kontponbnas padota Ne 4 «Pabota. 1
MotHOCTb. DHEPrus»
AHanan3 KOHTPOJIbHOM pabOTHI.
65 IToBTrOopenue temsl «lIpocteie 1
MEXaHU3MBbD)
66 Peruaru B TexHUKE, pupoie U 1 bubnuoreka [IOK
OBITY. https://m.edsoo.ru/ff0adee6
67 [IpumeneHue GJIOKOB B TEXHHUKE U 1 bubnnorexa [JOK
ObITY. https://m.edsoo.ru/ffOa4ffe
[ToBTOpenue temsl "lIIpocTeie
68 MEXaHU3MBbI'". 1
OBIIEE KOJIMYECTBO YACOB I1O0 68 12

I[TPOT'PAMME




8 KVIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

BBoansii nncrpykrax no OT ¢
y4YaluMucs B KaOuHeTe Gu3nKu
NOT 09-22. OcHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKON
TEOPHUH U UX OIBITHBIE
noJTBepXkAeHus. Macca u pazmep
aTOMOB U MoJIeKyl1. Mojenu
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSTHUMN
BEIIIECTBA.

OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHMH BEILIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.
Kpucrannuueckue u amopgHbie
tena. CMauuBaHue 1
KanwuIpHOCTh. [loBepxHOCTHOE

bubnunoreka LIOK
https://m.edsoo.ru/ff0a5256




HaTsbxeHue. TemioBoe paciiupCHUuc
n CXKXaTuc.

Temneparypa. CBs3b TeMIEpaTypbl

bubnunorexa LIOK

3 CO CKOPOCTBIO TETIOBOTO JABHKEHUS https://m.edsoo.ru/ff0a540
YaCTHII.
4 Buytpennss sneprus. CriocoOsl Bu6mumoteka [JOK
U3MEHEHUs BHYTPEHHEN YHEPIUH. https://m.edsoo.ru/ff0a5530
5 Buaer Tenmonepeaun buGnuorexa [IOK
a peaatii. https://m.edsoo.ru/ff0a5a26
6 KomnuecTBO TEILIOTHL.
7 VY neapHas TEMI0EMKOCTD Bubmiorexa OK
a ’ https://m.edsoo.ru/ff0a5c60
Permrenne 3agau "KomnuecTtBo
8 TEIUIOTHI IIPA HArPEBAHUH U bubnnorexa [JOK
P P https://m.edso0.ru/ff0a6412
OXJIAKICHUU TEN
JlaGopatopHnas pab6ora Nel
9 «M3yuenue npouecca bubmmnoreka HOK
teruiooomMeHay. Mucrpykrax nmo Th https://m.edsoo.ru/ff0a65c0
(UTB-25-22)
Pacuért xonudecTBa TEIJIOTHI,
10 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja bubmmoteka IIOK
WJIM BBIJIEIIIEMOTO UM IIPH https://m.edsoo.ru/ff0a6976
OXJIAKICHUU.
JlaboparopHast pabota Ne2
11 «M3Mepenue yneinbHon bu6muoreka [JOK

TETIOEMKOCTH BEILIECTBAY.
Hucrpykrax mo Th (UTh-25-22)

https://m.edsoo.ru/ff0a7088




DHeprus ToIMBa. Y IeabHast

bu6nmoreka [IOK

12 TEILIOTa CTOPAHMS TOILJIUBA. https://m.edsoo.ru/ff0a6a98
Permrenue 3agad mo reme
13 "Konu4ecTBo TEMI0TH IpU
HarpeBaHUM BEIIECTBA U CTOPAHUU
ToruBa"
CamocrosiTenbHast paboTa 1mo Teme
"Konu4ecTBo TEMI0TH IpU
14 HarpeBaHUU BEIIECTBA U CTOPAHUU bubmmorexa [JOK
\ https://m.edsoo.ru/ff0a6bb0
TOILIMBA
3aK0H COXpaHEHUS U TIPEBPAILICHHUS
15 SHEPTHH B MEXaHMUYECKHUX U TEIIJIOBBIX
nporieccax. Y paBHEHHUE TEIIJIOBOTO
OaJtaHca.
16 TennooOMeH U TeTrIoBOE bubmmoreka IIOK
paBHOBECHE. https://m.edsoo.ru/ff0a5800
17 [InaBnenue u oTBepIeBaHNE bubmuoreka [IOK
KPUCTAJUIMYECKUX TEll. https://m.edsoo.ru/ff0a7b5a
18 V nenpHas TEI0Ta [IABICHUS bubnnorexa [TOK
https://m.edsoo.ru/ff0a71d2
bu6mmoteka IIOK
19 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 Henaperne https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
but6mmoreka [IOK
21 mapooOpa3oBaHus U KOHJICHCAIIUH.

3aBUCUMOCTb TEMIIEPATYPBI

https://m.edsoo.ru/ff0a786¢




22

23

KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
paborta Ne3 «M3mepenue
OTHOCHUTEJILHOM BIIaXKHOCTH
Bo3ayxa». Mucrpykrax no Th
(UTB-25-17, Uy-13-17)

Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYyTPEHHETO CTOPAHUS

25

26

27

28

KII/ TermoBoro nBurarens.
TernmoBble ABUraTEN U 3a1UTa
OKpY>Karolleu cpeibl

Pemrenue 3amau no reme «3akoH
COXpaHEHUs U MPEBPAIICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX)

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BemecTBa"

KonTponbnas padora Nel no teme
"TerioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a83f2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

AHanu3 KOHTPOJIbHOM pabOTHI.
DOnektpuzarus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB




VYpok-uccienoBanue
«DJIEKTPOCKOIL. DIEKTPU3aLUs TEI

30 .
WHIYKIHCH U TIPH
COMPUKOCHOBEHUH"
B3anmoneiicTBre 3apsyKeHHBIX TEII.
31 3akoH Kynona. Diekrpuueckoe bubnnorexa HOK
Y ' P https://m.edsoo.ru/ff0a87e4
IOJIE.
HanpspkeHHOCTD 3JICKTPHYECKOTO
32 noid. [IpyHIMI CyIIeprno3uiu buGnuorexa [IOK
P yn P https://m.edsoo.ru/ff0a8a0a
ANEKTPUYCCKUX ITOJICH
Hocwurenu s5eKTpudecKkux 3apsiioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aroMma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
VYpoxk-koHpeperus «Cratnueckoe
35 3J'IpeKT I/IHC(ETEO Ero yuér u bubnmorexa [JOK
P ' yi https://m.edsoo.ru/ff0a90cc
WCIIOJIb30BaHUE B OBITY U TEXHHUKE.
DNEKTPUYECKUH TOK, YCIOBHS €0
36 C mecI;BOBaHI/I;I I/ICT(})ILIHI/IKI/I bubnmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
DiexkTpryecKkas 1elb U €€
37 COCTalelble qacTH bubnmorexa [IOK
https://m.edsoo.ru/ff0a96b2
DJIEKTPUYECKUH TOK B METasuIax,
38 JKUJIKOCTAX M razax. JleicTBus
ANEKTPUUYECKOTO TOKA
39 Cuna Toka. AMmepmMerp.




JlabGopaTtopHas pabota Ne 4 «Cbopka
JJIEKTPUYECKOM LU U U3MEPEHUE

40 CHWJIBI TOKA B €€ Pa3InIHBIX bubmmorexa [JOK
P https://m.edsoo.ru/ff0a8bd6
yuyactkax». MacTpykTax o Th
(UTB-25-22).

41 DJIEKTPUYECKOE HAMPSIKEHHUE. bubnmnoreka HOK
Boabsr™merp. https://m.edsoo.ru/ff0a9838
JlabGopaTtopHas pabora Ne 5
«3mepenne HanpsHKEHUsS Ha

42 a3JIMYHBIX ydacTKax bubmorexa HOK
p yqv https://m.edsoo.ru/ff0a9el14
ANeKTpUYecKoi enu». MHCTpyKTax
o Th (UTh-25-22)
3aBUCUMOCTh CHJIBI TOKA OT

43 HanpspbkeHus. 3akoH OMma st bubmorexa LIOK

P ' A https://m.edsoo.ru/ff0aa738
y4acTKa [emnH.

44 CornpoTHBiIeHHE TPOBOIHUKA. bubmuoreka [JOK

VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738

45 Pemenue 3amau o reMe «3akoH OMa, bu6mmoteka IIOK

COIPOTHBJICHUE MIPOBOTHUKA https://m.edsoo.ru/ff0aad4a
Peocratsl. JTabopaTopnas padota
Ne6 «M3mepeHne conpoTHBICHHS
46 MPOBOAHMKA. V3yueHue mpuHIUna bubmorexa LOK
pv LY P https://m.edsoo.ru/ff0aa04e
neicTBus peoctatay. MHCTpyKTax
no Th (UTh-25-22)
47 [TocnenoBarenpHOE U TapalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
48 JlaGopatopHas paborta Ne7 bubmuoteka [IOK

"N3ydeHue napamieabHOro

https://m.edsoo.ru/ff0aaa58




COCIMHEHMS TIPOBOTHUKOB" .
Wucrpykrax no Th (UTh-25-22)

Pabora 1 MOIIIHOCTH

bubnunorexa LIOK

49 3
DUEKIPHACCROID TOKA. JAKOM https://m.edsoo.ru/ff0aadle
Hxoynsa-Jlenma
Jlaboparopnas padota Ne8
50 «M3MepeHre MOIIHOCTH U paboTHI Bu6muoteka [JOK
TOKa B 3JICKTPUYECKOH JIaMIIe». https://m.edsoo.ru/ff0aaf8a
Nucrpykrax mo Th (UTh-25-22)
Pemrenne 3amau Ha npumMeHeHne
o1 3akoHa OMa JJ1s pa3IuyHOTO bubmorexa OK
AP https://m.edsoo.ru/ff0ab124
COCTUHEHUS TIPOBOTHUKOB
52 Jlamrmia ocBenieHus. DNEKTPUUECKUE bubnnoreka [JOK
HarpeBaTeIbHbIC IPUOOPHI. https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue Uenu 1
53 NOTPEeOUTENH IEKTPUIECKOM bubmuoteka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
54 3apsKeHHbIE Tela U UX bubmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosHHBIN
AIEKTPUIESCKUN TOK"
KonTponbHas pabota Ne2 mo teme
"DNeKTpUUECKUE 3apsbl.
P P bubmuoreka [{OK
55 3apsiKEHHBIE TeJla U UX

B3anMoiericTBUS. IloCcTOAHHBIN
ANEeKTpUYEeCKUil TOK"

https://m.edsoo.ru/ff0abea8




56

57

58

59

60

61

AHaM3 KOHTPOJIBHOU pabOTHI.
[TocTostHHBIE MATHUTBI, UX
B3aUMOJIEVCTBHE. MarHuTHoOE 1oJIeE.
OmnsIT Opcrena.

MarauTHoOe 110JIe IMPOBOJHUKOB C
TOKOM H IMIOCTOAHHBIX MarHuTOB.

MarnutHsle TUHUA. MarauTHoe 1oJjie

KaTyluKHU C TOKOM. BHGKTPOMaI‘ HHUTBbI
" UX IIPUMCHCHHUC.

MarnuTHO€ 1nojue 3eMiu U ero
3HAUYEHME JUJIS )KU3HU Ha 3eMiie.
JlelicTBME€ MarHUTHOTO TTOJIS Ha
IIPOBOJHHUK C TOKOM. [IpaBuio
JIEBOM PYKH.

WHaykuyst MarHUTHOTO TOJIS.
ONeKTpOABUTaTEIb IIOCTOSIHHOTO
Toka. Mcrions3oBanue
SHGKTPOI[BI/IFaTeJIeI/IWB TEXHUYCCKHUX
YCTPOWCTBAX U HA TPAHCIIOPTE.

Mar»autHbIN IOTOK. SIBIEeHUE
3JIEKTPOMATHUTHON UHIAYKIIMH.

JlaGopatopHnas pa6orta Ne9
"N3yuenue sBICHUS
ANEKTPOMArHUTHOW UHIYKITUH'"
Hucrpykrax mo Th (UTh-25-22)

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

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

bubnmorexa LIOK
https://m.edsoo.ru/ff0acld?

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ac74a

bubmmoteka IIOK
https://m.edsoo.ru/ff0ac86¢c

62

Hamnpasnenne HHIyKIIMOHHOTO TOKA.
IIpasuio JleHua.




63

64

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

KontponbHas padota Ne3 o reme
"DNeKTpOMarHuTHBIC SIBJICHUS"

65

66

AHanu3 KOHTPOJIBHON pabOTHI.
Onexrporerepartop. CriocoObl

MIOJIyYEHUS DJIEKTPUUECKOW SHEPTUH.

BJ'IeKTI)OCTaHI_II/II/I Ha
BO300HOBJISIEMBIX HCTOYHHKAX
OHCPIUH

Pabora ¢ TexcTamu o teme
"TermioBble ABIeHUA"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14

bubnunoreka LIOK
https://m.edsoo.ru/ff0accse

67

68

Pabora ¢ Tekcramu o Teme
"IloCcTOSIHHBIN 31EKTPUYECKUI TOK"

Pabora ¢ Tekctamu o TeMe
"MarguTtHble SBiaeHu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

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




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
” Tema ypoka Konrpoabnsie IIpakTuueckue Hara unpposbie
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
BBoansii nncrpykrax no OT u Th B
kabunere Gusuku (MOT-09-22).
Mexanuueckoe IBUKEHHE.
1 1 0 0
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
IBUXKEeHHs. MaTepuaabHas TOUKa.
Cucrema orcyera.
9 [Iepememienue. Onpenenenue 1 0 0 bubnnorexa [HOK
KOOPJAMHATHI ABUKYILErOCs Tea. https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 0 0 bubnuorexa [IOK
JIBHKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIUHENHOE
4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1 0 0
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnnorexka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 0 0
I'paduk ckopoctu
7 [MepemernieHue Tea npu 1 0 0 bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHUH. https://m.edsoo.ru/ff0adb18
8 JlaGopaTtopHnas pabota Nel 1 0 1

"OmnpeneneHne yCKOpEHUs Teja Ipu




PaBHOYCKOPEHHOM JBHKEHHUH 110
HAKJIOHHOM miiockoctu" MHCTpyKTa)
no Th (UTh-25-22)

PaBHOMEpHOE BMXKEHUE 110
okpyxxHoctu. [lepuoa u yacrora

bu6mmoreka [IOK

9
obOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTHU
10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
11 OTHOCHUTEILHOCTD JIBHKCHUS. bubmuorexa [JOK
[Iepssbiii 3ak0H HproTOHA. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. BekTop bubmuorexa [JOK
cuibl. PaBHonelicTByrO1IAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 CBoOoHOe majieHue Tei. Y CKOpeHue bubnnoreka [JOK
CBOOOIHOTO Ta/IEHUS. https://m.edsoo.ru/ff0af044
16 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTECHMUS. https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenus «YckopeHue
17 CBOOOIHOTO MaJeHus Ha 3eMIle U
JIpYTuX HEOECHBIX Telax.
Pemenne 3amgau no reme "Cuna
18 TSYKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
19 Cuna ynpyroctu. 3akoH ['yka bubmmorexa LIOK

https://m.edsoo.ru/ff0aeca2




Pentenue 3amau mo teme «Cuiia

20
YIPYTOCTH
JlaGopaTopnas pabora No2

21 «OrnpeneneHne )KeCTKOCTH bubmuorexa [JOK
npyxunb». Mactpykrax no Th https://m.edsoo.ru/ff0aee28
(UTB-25-22)

99 Bec tena, aBuxyierocs ¢ bubnmoreka [JOK

YCKOpPEHHEM. https://m.edsoo.ru/ff0af738

23 Pemenue 3aga4 mo reme "3aKoHBI bubmuorexa [JOK

Herorona. Cubi». https://m.edsoo.ru/ff0afa26
HckyccTBeHHBIC CIYTHUKH  3€MJIH.
24 [TepBast kocMHYecKasi CKOPOCTb. bubmorexa HOK
https://m.edsoo.ru/ff0af8be
HesecomocTs u neperpysku.
bubmuorexa [JOK
25 Cua Tpetis. https://m.edsoo.ru/ff0afb8e
JlaboparopHas pabota Ne3
26 "Onpenenenne kodhduirenta TpeHus bubnunoreka [JOK
ckonbxeHus" MHcTpykrax o Th https://m.edsoo.ru/ff0af33c
(UTB-25-22)
PaBHOBecue MaTepuanbHOW TOUKH.

97 AOGComOTHO TBEPAOE TEIO. bubnuotexa [JOK
PaBHOBecue TBEpIOTO TEIIA C© https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHUs

28 MowmenT cuibl. LlenTp Tsoxectu
[ToaroToBka K KOHTPOIBHOM paboTe

bubmuorexa [JOK
29 o TeMe "MexaHnuecKoe JBHUKEHHUE.

Bsaumonericteue Tea"

https://m.edsoo.ru/ff0b0408




Kontposbnas padora Nel o teme

30 "MexaHU4YeCKOe IBUKEHUE bubmmorexa [TOK
. 8 ) ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
AHaM3 KOHTPOJIBHON paboTHI.
Nmnynbce tena. UMnynbe cUibl.
31 3aKOH COXpaHEeHHsI UMITYJIbCa bubmmorexa [TOK
P IR https://m.edsoo.ru/ffob07fa
VYipyroe u Heynpyroe
B3aMMO/JICHICTBUE
32 Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunueckasi paboTa U MOITHOCTb
p B https://m.edsoo.ru/ff0b0a84
PabGoTa critbl TSDKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
Pemenue 3agau o reme
36 «Omnpenenenue padOThI CUITBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIIBHON ITOBEPXHOCTI.
37 CBs13b DHEPTUM U PabOTHI.
[ToTenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnuotexa [JOK
38 .
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUH B
MEXaHUKe
40 Pewmenne 3anau «M3yyenue 3akoHa bubnnorexka [JOK

COXPAaHCHUS SHCPIUN».

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenpHo€e ABUMKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasTHUKHU

44

45

46

47

48

49

Ypok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
IMIPY>XXUHBI 1 MaCChI I'py3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

JlaGopaTtopHnast pabota Ned
«ccnegoBanue 3aBUCHMOCTH
YaCTOTHI U TIEPHOJIa CBOOOTHBIX
KoJIeOAHMI HUTSHOTO MasTHUKA OT
ero umHeDy MHCTpyKTax no Th
(UTB-25-22)
Pemenue 3amau mo teme «MexaHndeckue
KOJIeOaHM
Mexanndeckue BorHbl. CBOMCTBA
MEXaHU4eCKUX BOJIH. [IpogosbHbIE U
IIOIIEPEYHBIE BOJHBI

VYpok-koHpepennus "MexaHnuueckue
BOJIHBI B TBEPJIOM TEIIE.
CelicMuueckue BOIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYyKa




51

52

Ypok-uccinenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(PA3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue Kosie0aHusi U BOJTHBI"

KonTponbnas paborta Ne2 o teme
"3aKOHBI COXPAHEHMUSI.
Mexannyeckue KosiebaHusi U BOJTHBI"
AHaM3 KOHTPOJIBHON pabOTHI.
DJIEKTPOMAarHUTHOE IOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
Ypok-konpepentus "[lkana
3IIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHMe 2JIEKTPOMArHUTHBIX
BOJIH JJII COTOBOI cBs3H"

Ypok-uccnenosanue "Mzydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeeneHue
YaCTOTHI U ITTUHBI
AJIEKTPOMArHUTHOM BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c




DNeKTpOMarHuTHast IPUPO/Ia CBETA.

61 Cxkopoctb cBeTa. BoaHoBBIC bubmorexa HOK
Up ' https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 aCIPOCTPaHCHHE CBETA. 3aTMCHUS bubmorera [JOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpaXeHHs cBeTa. 3epKaja.
63 Pemenye 3amay Ha IpUMEHEHNE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuorexa [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHUe
65 cBeta. Mcronb30BaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJAX
Ypoxk-uccienoBanue
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 NIPEJIOMIICHUS] CBETOBOTO JIyda OT
yria rnajgeHus Ha rpaHulie "Bo3ayX-
cTekno".
VYpok-koHpepeHuus
"Hcnonp30BaHne IOIHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3B"
bubmuorexa [JOK
68 JIunzel. OnTUyecKas Cujia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
. bu6nmoreka [JOK
69 [TocTpoeHre N300paKeHHI B JTMH3AX 1

https://m.edsoo.ru/ffOb444a




JlaGopaTopHnas pabota Ne5
"Onpenenenne HOKYCHOTO

70 pPacCTOSIHUA U ONITHYECKOW CHIIBI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
coOuparomieit TuH3bl". THCTpyKTa)
no Tb (UTh-25-22)

71 Ypok-koHpepenius "OnTuiyeckue bubnnoreka [HOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ff0cOa7e

79 I'na3 xak ontuyeckas cucrema. bubnuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudeperuus "leexTst
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6emnoro cBeta B CIIEKT.

72 OneiTel HetoToHa. CliokeHne bubmuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota Ne6

75 «HabmoieHre CIUTONIHOTO U bubmuorexa [JOK
JIMHENYaThIX CIIEKTPOB UCITYCKAHUS. https://m.edsoo.ru/ff0cOe2a
Wucrpykrax nmo Th (UTH-25-22)

Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CBETa: AUCIEpPCHS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIEb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie U IIOTJIOCHHUE CBETA

. bubmuorexa [JOK
79 aroMoM. KBantsl. JIuHeiuarsie https://m.e dsogru Iff0c144c
CIIEKTPBI
80 VYpoxk-mipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PammoakTuBHOCTE U €€ BUIBI bubnnorexa LIOK
https://m.edso00.ru/ff0c1672
82 Crpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxnonnas mozens https://m.edsoo.ru/ff0cl18ac
83 PaanoakTuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
H3otonbl https://m.edsoo.ru/ffOclal4
84 Pemienue 3amaq mo teme: bubmuorexa [JOK
"PaanoakTuBHBIE TpeBpalieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
Ypok-koH(pepeH s
86 "PpaJlI/IoaKT(EIBIiIH;I U3Ty9YCHUS B bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 coﬂxlfaHeHIE;I 3a1:);m030r0 " bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprus CBsI3U aTOMHBIX SIEP. bubnuotexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
JlaGopatopHas paborta Ne7
90 «M3yueHune TpeKOB 3apsKEHHBIX bubnuoreka [IOK

YaCTHI] TIO TOTOBBIM (poTorpadusimy.

Hucrpykrax mo Th (UTh-25-22)

https://m.edsoo.ru/ff0c1e88




91

Peakiuu cunTe3a u aeneHus saep.
Wcrounuku sHeprun ConHua u 3BE311
S nepnas snepreruxa. [lerictBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

92

93

94

95

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
DJNIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBeie siBneHus"

KonTponbnas paborta Ne3 mo teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBeie siBneHus"

AHaIM3 KOHTPOJIBHON pabOTHI.
[ToBTOpeHue, 06001IeHNE IO KYpCY
"B3zaumMonencTBue Tea"
[ToBTOpenue, 0606meHue. Pemenue

pacueTHBIX M Ka4€CTBEHHBIX 3aJa4
1o TeMe "TeroBble npouecchl”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 06061meHue. Pemenue
pacyYeTHBIX U KaUeCTBEHHBIX 3a]1a4
no Teme "KIIJI TeninoBbix
nBurareneit”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600meHNe. Permenune
pacqume 1 KAYCCTBCHHBIX 3a1a4
o reme "KIIJ[ anexrpoycTanoBOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpeHnue, 06001IeHNE IO KYpCY
"CBeToBBIC SIBIICHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2c52
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100

101

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTAMU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, 0600meHue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTopenue, 0600mmenue. Padora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

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

102

[ToBTropenue, 0600menue. Padora ¢
TekctaMu 1o Teme "KBanToBast u
saepHas Gpusuka'

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SIBJICHHUC

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUecKUe sBIEHUS,
UCTONb3ysd (U3MYECKHe BETUYMHBI, NPU ONHMCAHUM TPABUILHO
TpPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEJIMYUHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYHUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa HM 3alucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PM3MUECKUE SBJICHHS, TIPOLIECCH U CBOHCTBA TEIl, B TOM
yuciae M B KOHTEKCTE€ CHUTYyalluil NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH NPUYNHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 JIorm4yeckux IIaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBA (DM3MUCCKHUX SBICHUH, (H3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCMIONb3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatolME (DU3MUECKHE BEJIMYUHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbl U TMPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC s
peuieHus  3agad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOU

(hu3HUECKON BETUIMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(¢u3nYeCKUX METOJI0B, B OIIMCAaHMM UCCIECIOBaHMUS BBLIENIATH
MIpOBEpPSIEMOE  NIPENIOoJIOKEHHe  (TUIoTesy),  pas3iaudarh U
UHTEPIPETUPOBATh MOIYyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJIAaTh BBIBOJBLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢u3nuecKkux  CBOWCTB  Tel:  (OpPMYNIHpPOBATH  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBITIOJIHATD NPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1u(dpoBBIX NPHUOOPOB, 3aNMUCHIBATh MMOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINIOJHATh M3MEPEHMS, CIEAysd NPEMIOKEHHOMY
miaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MUECKUX BEIWYUH B BUJE MPEATOKEHHBIX TaOIUI] U rpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCICAOBAaHUA

1.12

1.13

MIPOBOANUTE KOCBCHHBLIC HU3MEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
npezmoxceHHoﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

n1abopaTOpHBIM 000PYIOBAaHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBl JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUS,




1.15

UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH H
Heo0XoaAuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH TMpUMEphl (HAXOAUTh HHPOPMALUIO O MPHUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbsS U COOJIOAEHHUS HOPM 3KOJIOIMUYECKOTrO

MOBEJICHUS B OKPYKAIOLIEH cpeae

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MHPOPMALUH B ceTH MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHMS PA3IUYHBIX MCTOYHUKOB
BBIIENIATE MH(POPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEJOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUU y4eOHBIX 3alaHAN
HAay4YHONOIYJISIPHYIO ~ JIUTEparypy (PU3MYECKOro  COAepKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaANUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KPaTKUue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE NPE3EHTaIlue

1.19

MpU  BBINOJIHEHUU  y4eOHBIX MPOEKTOB U  HCCIEI0BaHUM
pacripenienath O0S3aHHOCTH B TpyIIle B  COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOAUTDH NMPAKTUUYECKYIO 3ajauy B yU€OHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

ONKCHIBATh M3y4YEHHBbIC CBOMCTBa Teld U (pu3Mueckue sBICHUS,
WCIIONB3Ysl (PU3UYECKHe BEIMYUHBI, IMPU OIHMCAHUU IPABUIHHO
TpPakTOBaTh  (DU3MUECKUNA  CMBICI

HCIOJIb3YCMBbIX BCJINYHMH,

0003HAaYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMYUHY C
JIPYTUMH BEIHYUHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3STOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUdl IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydyeHHBIX CBOWCTBA

(bu3nuecKuX sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IENCTBUS, UCHOJIb3YSl 3aKOHBI 1
¢dopmynbl, CBs3bIBaOIIME (U3MUYECKHE BEIWYMHBI: HA OCHOBE
aHaJM3a YCJIOBMS 33/1a4M 3alMCHIBATH KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTAaTOK JAaHHBIX JUIS pEleHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE AJisi €€ pelleHus, MPOBOAUTH PAcU€Thl U
CpaBHUBATh NOJYYEHHOE 3HAueHHEe (U3NYECKON BEIUYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH OMOLIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIIB3ysA OINHWCAHHUC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpPOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBOAbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nyeckux  CBOWCTB Tel:  (OpPMYyIHpOBaTH  MPOBEPSIEMBIE
NPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEAJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HMCIIOJIb30BAHHUCM aAHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl  W3MEpPEHUH ¢ yd4€ToM 3amaHHOW  aOCONFOTHOU

INOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrod C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIIE0BaHUE, COOMPATh YCTAHOBKY U BBIIOJHSATH
WU3MEpEHUs, Cleaysd TMPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJ€ TaOJIUI U rpaduKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HCCIICAOBAHNA

1.12

MPOBOANTh  KOCBEHHBIE W3MEpPEHHsS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys TMPEIJI0KEHHOM WMHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOHW HA MX OIHCAHMS, HCHOJbB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI 1o CXeMaM 1 CXEMATUYHBIM PUCYHKAM, COCTABJIAATb CXCMbI
OJICKTPUYICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlJICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEen

1.16

MPUBOJAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPAKTUYICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUHU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.17

COXpaHEHMs 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO
IIOBE/ICHUS B OKpYXKaloLIeH cpene

OCYILIECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOr0 COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOro COAEp KaHUs, CIPABOYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIHMCHbMCHHBIE U KpPATKHE YCTHBIC
cooOmieHusi, 0000mas nHPOPMAIUIO M3 HECKOJIBKUX HCTOYHHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEILCKOM NesTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUHHBIN anmapar

Kypca (I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIINICHUC Hpe3eHTaHHeI>i

IIPY BBINOJIHEHUH Y4€OHBIX TPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIbHOCTh TPYIIBbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIeCKUe SIBICHUS B IPUPOJE,




14

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI

ONMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nueckue sBICHUS,
UCTONB3ysd (U3MYECKHE BEIUYMHBI, NPU OMHMCAHUH TPABUILHO
TpPakTOBaTh  (DU3MYECKUN  CMBICT  HCIOJNb3YyeMbIX  BEJIUYMH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUHUHY C
JIPYTUMH BETMYUHAMHU, CTPOUTH IpaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W ITPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOIECCHl  CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAaroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA

(u3nyecKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHble 3ahauyu (omuparolnyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yys 3aKOHBI U (HOPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYMHBI: HA OCHOBE aHajlHM3a YCJIOBHUS 3aJlauyd
3aMUChIBaTh KPATKOE YCIOBHE, BBISBISTH HEJOCTAIONINE WIN
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJANTHh PAaCU€Thl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)PI3PI‘-I€CK01>1 BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU NOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCITOJIB3Ys OINMMCAHUEC UCCIICI0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATL IIPABUIIBHOCTH IIOpPSAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 ONBITOB

MPOBOJIUTH OMBITHl MO HAOMIONEHHIO (PU3MUYECKUX SBICHUN WM
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH X0 OIBITA U €T0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEPEHU,
OIpeIesIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbl ((HOKyCHOE
paccTrosiHie cCOOMparoIIel JTHH3bI), 0OOCHOBBIBATH BHIOOP criocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEITUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 11O PE3YyJIbTaTaM HCCICAOBAHU A

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHS  (PU3NYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIINOJHATh HW3MEPEHHUs, CIeAys MPeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJIyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUja TEXHUKM Oe30macHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000pyI0BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKkTepu3oBaTh MPHUHLUIBI JAEUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTHYECKUX MPOIECCOB MPHU PEHICHUH Y4eOHO-TPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMparoNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HWH(MOpPMaLKIO O TpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MMOBCETHEBHOM KU3HHM i1 oOecrieueHuss Oe30MacHOCTH TP

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTro

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEp>KAaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIUPYS TOUCKOBBINA 3aIpoc,
HaxOJUTh IIyTH OIPENCICHUS JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIMM HAa OCHOBE WMMEIONIUXCS 3HAHWUW M JTOTMOTHHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKMX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJCTABIATh PE3yIbTaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIONIb30BaTh M3YYCHHBIH TOHSATHUHHBIA ammapar u3y4aeMoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE INpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpesieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIWTh 3a BBIIOJHEHUEM IUIAaHA
JNEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JESATENbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KUIIACC




Koxa
pasaena

Kon

3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

1.3

®duzuka — Hayka O Mpupoje. SIBICHHS NPUPOIBL.
dusnueckue SBICHUS: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

@duznyeckue BenuuuHbL. M3mepeHue (uzHUECKUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKC THUIIOTE3, 00BsCHEHHE

HA0I0IaEMOTO SIBJICHUS

1.4

Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH

1.5

[IpakTuyeckune paboOTHI:

H#HH##Par###l13mepeHne pacCTOSHUM.
#HH##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
HHHPar###13mepene  Temriepatypbl IpU  MOMOILHU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA

2.1

2.2

2.3

H#HH#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHCKPETHOE
CTPOEHHE BEILIECTBA

###Par###/[Biwokenne  dvactur — BemiecTBa.  CBs3b
CKOPOCTH JBIDKEHHS 4YacTHIl C TEMIIepaTypowu.
BbpoynoBckoe nBmxenue, iuddysus

B3aumopeicTBie YacTHIl BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAaHHUE
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###Par### Arperataoie COCTOSTHUS BEIECTBA:
CTpOCHUE rasos, JKAJKOCTEN U TBEPABIX
(KpUCTAINTMYECKUX)  Tell.  B3auMOCBSI3b  MEXKIYy
CBOMCTBaMU BCIIICCTB B Pa3HbIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM




2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

2.6

[TpakTuyeckue pabOTHI:

#H##Par###0Onenka tuaMeTpa aToMa METOJI0OM PSIO0B (C
UCToJIb30BaHueM Gotorpaduit).

#HHHPar###0OneITel 10 HAOJNIONEHUIO  TEIUIOBOTO
pacIIupeHusl Ta30B.

#HHHPar###O0nbITEl 10 OOHAPY)KCHHIO JICUCTBHUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
###Par#Ht#Cropocts.  CpenHsii  CKOpOCTb  TIpH
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHu
JIBU)KECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
3.4 ###Par###1InotHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOAECUCTBHS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl ¢
' MIOMOMUIbIO AUHAMOMETpA
3.7 ###Par#H#IBnenne tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 HH#HPar###CrioxxeHne cuil, HampaBIEHHBIX 10 OIHOMN
' npsMoil. PaBHoAeCTBYyOIas CUIT
[TpakTiueckue paboThI:
OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHUS
3.10 (mapuka B KMJIKOCTH, MOJETH 3JIEKTPUUYECKOTO

aBToMOOWIsE W Tak pganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBXEHHA Opycka WIM IIapuka TIo0

HAKJIOHHOM IIIOCKOCTH. OnpeneneHHe IIJIOTHOCTHU




TBépHoro  Tena.  ONBITBI,  JEMOHCTPHPYIOIIHE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl.  OMBITBI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKCHHUS OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nyecKue ABJICHUS B IPUPOJIE: IIPUMEPHI ABUKEHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B )KUBOI ¥ HEXXHBOH MIPUPOJIE,
JeWCTBHE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTponucTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

4.3

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U
YBEJIMYEHUS J1aBICHUs
JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Ta3za OT
00bEMa, TeMIepaTypbl

Hepenaqa JaBJICHUA TBépI[BIMI/I TCI1aMHu, XUAKOCTAMHA U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITHHEI

4.4

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHI)I.
I'mppocratnyeckuit rapaaokc. Coobmatomuecs

cocynsl. ['uapaBinueckie MEXaHU3MbI

4.5

AtMochepa 3emsun u  aTMocepHOE JIaBICHHE.
[TpuyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
3emiu. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUs] OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

4.7

N3mepenne armocheprnoro nasnenus. [Ipubopsr s
U3MepeHus: aTMOC(epHOro aBiIeHUs

[leficTBHe KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena

4.8

IInaBanue Ten. BozgyxomnaBanue

4.9

[TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.

OrnpezeneHrie BHITAIKUBAIONICH CUIIBI, JAEUCTBYIOIIEH




Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIIEH
Ha TEII0 B JKUAKOCTH, OT Macchl Tella. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CHUIBI, ICUCTBYIOLICH Ha TEJNO B XKHUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B JKMIAKOCTh YaCTH Te€Ja U OT MUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHWE JIOJKM W  OmIpeaesreHue e

TPYy30IO0IbEMHOCTH

4.10

du3nueckue SIBJICHUA B nmpupone: BJIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHUA  Ha JKHUBOM OpraHu3Mm,

TUTABaHKE PBIO
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TexHudeckue yCTpOHCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJIONIPOBOJIA, T'MIPABIMYECKUH Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEDP, IOPIIHEBON HACOC,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanudeckas pabora
5.2 Mexannueckas MOIIHOCTD
£ 3 [IpocThie MeXxaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS
' I0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHuku. Koaddunuent
55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
- [TomHas mexanwdeckasi YHEprus. 3aKOH U3MEHECHHS U
' COXpAHEHHUSI MEXaHUUYECKOW SHEPTUU
[TpakTudeckue paboThI:
59 ###Par###Onpeneneare padbOThl CHUJIBI TPEHHS TIPU

pPaBHOMCPHOM ABWXXCHUH TCJIa 110 FOpI/I3OHTaJII>H0ﬁ

nopepxHoctu. MccienoBanue yclIOBUM paBHOBECHUS




5.10

peiuara. Msmepenune KIIJ[ HakIOHHONW IUIOCKOCTH.
M3y4eHne 3aK0Ha COXPaHEHHsI MEXaHUYECKON YHEPIUH

du3nyeckue SBICHHUSI B npupoaec: pbHaru B TECIIC

YCJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIEeMEeHTA

TexHu4yeckue yCTpOMCTBA: pblUar, IIOABUKHBIM U
HEMOBKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, IPOCTHIE

MEXaHU3MBI B ObITY

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTpPOEHHUs Bewmiecrsa. Macca U pasmepbl
MoJieKyl.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TeOpHUn

Mogenu  TBEpPAOro, JKUAKOTO M  razoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimyeckue u amopdHbie
Tena

OOBsicCHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaynBaHue U KalmWJISIPHBIC ABJICHU A

TennoBoe pacIupeHuC U CKaTuc

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. CriocoOsl U3MEHEHUS
BHYTPEHHEH SHEepruu: Terionepeaadya U COBEPIIECHUE

paboThI

6.8

Buner TeIUTIONepe1avuu: TETJIOTIPOBOHOCTb,

KOHBCKIUA, U3TYUCHUC




6.9

KonnuectBO TerwioThl. YIeEdbHAs  TEIIOEMKOCTH

BEIIlECTBA

6.10

TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajgaHca

6.11

IInaBnenue u OTBCPACBAHUC KPpUCTATNIMYCCKUX

BCILIECTB. Y IeIbHAas TEILIOTA IUIaBIICHUS

6.12

6.13

[TapooOpa3oBanne u  KoHjaeHcamus. cmapenwue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxnHocTtb BO3yXa

6.14

6.15

DHeprus TOIMBa. Y IeJbHask TEIJI0Ta CrOPaHUS
[Ipunnunber  pabotel  TermioBbix aurareneid  KIIJI
TEILJIOBOTO JABHUraTelsA. TeIIOBEIE NBUTaTEIN U 3alllUuTa

OKPYXarOIEH Cpeabl

6.16

6.17

3akoH COXpPAaHCHUA U TPCBpalICHUSA SHEPTHU B

TCIJIOBBIX ITpoLIeccax

[TpakTryeckue paboOTHI:

HHAPar###0nbITEl 10 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

HHHPar###ONBITEL 10 BBIPALIMBAHUIO  KPUCTAJJIOB
IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#HH#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuIoHe
LINpULA.

H#HHHPar###OnbpITEI, TEMOHCTPHUPYIONTUE 3aBHCHMOCTD
JABJIEHUS BO3[yXa OT ero oO0béMa M HarpeBaHus WU
OXJIXKICHUS.

###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCUMOCTH  JUIMHBl ~ CTOJIOMKA  JKUAKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.




6.18

###Par##HaOnronenne  W3MEHEHHS  BHYTpEHHeEH
SHEPTHUH TeJla B pe3ysIbTaTe TEIIonepenadyl U paboTh
BHCIITHUX CHII.

#i##HPar##lccnenoBanue SIBICHUS TEIUIOOOMEHA IMPHU
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
###Par###OnpenencHue KOJINYECTBA TEIIOTEI,
MOJIYYCHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METATMYCCKAM ATHHIPOM.

###Par#H#0npeneneHne  yAeIbHOM  TEMIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#0OnpeneneHne OTHOCUTEIbHOW BIIAXKHOCTH
BO3/TyXa.

#H#Par###OnpenencHue yAEIbHOU TEIUIOTHI

IIJ1IaBJICHUA JIbAA.

@u3nYecKre SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KalWUIApHBIE SIBIEHUS B TPUPOJIE,
KPHUCTAIIJIBI B IpUpo/Ie, u3nydenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuyeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJI30BaHNsl KPUCTAIJIOB, )KUIKOCTHBINA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, ICUXPOMETp, MapoBas TypOuHa,

JABUTAaTCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpusanusd Tei. [[Ba poaa 3IeKTpUYeCcKuX 3apsJioB
B3aumopeiictBue 3apspkeHHbIX Teln. 3akoH Kymona

7.2 (3aBUCHMOCTh CHITBI B3aMMOJICHCTBHS 3apsHKEHHBIX Tel
OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEKIY TEITaMH )
DJIEKTPUYECKOE noJie. HanpsioxkéanocTts

7.3 NEeKTpUYecKoro mois. [lpuHnmm  cyneprno3unuu

ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
-6 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOTO TOKA
[enictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUUYECKUN TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIlpsKEHUE
29 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[TocnenoBarenbHOE W NAPaUIEIBHOE  COEIMHEHUE
7.11
IIPOBOJHHMKOB
PabGoTa M MOLIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 OJeKTpuYecKre LeNu U MOTPEOUTENHN IEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaercTBue MOCTOSTHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3eMIIM MU €ro
7.15
3HauYEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHune 31eKTpPOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcronp30Banne
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
218 Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUS
DIIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue pabOTHI:

OnbITHI IO HAOJIOICHUTO JICKTPU3AIIUN TEJT MHTYKIIHEH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpPEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OIBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIIAAN MTOTIEPEYHOr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuIa AJsl CUJIBI TOKA MPU MapaiieIbHOM
CoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
MEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
OrmpenesieHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YePEe3 JIAMIIOUYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KII/I narpeBartess.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHuWe MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI




B321PIMOI[CI>1CTBI/I§I KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Koncrtpynposanue u U3y4EHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

dusnueckre SBICHUS B TNPUPOAC: IICKTPUUECCKUE

SABJICHUA B aTMOC(bepC, OJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS JUTsI )KU3HU Ha 3eMJie, TIOJISpHOe
CUSTHUE
TexHuuyeckue yCTpOICTBA: SIEKTPOCKON, aMIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
799 AIIEKTPOOCBETUTENFHBIE TPUOOPHI, HAarpeBaTeIbHbIC

. AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAaHUTEH, SJIEKTPOMArHUT, 3JEKTPOJIBUTATEINb
MOCTOSIHHOT'O TOKa, TeHEePaTOp MOCTOSHHOTO TOKA

9 KUJIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
paszznena BIIEMEHTa
MEXAHUWYECKUE SBJIEHUA
81 Mexannueckoe JBMKeHHE. MaTepuaibHas ToOUKa.
' Cucrema orcuéra
" 8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
###Par#H#HepaBHOMepHOE MIPSIMOJIMHEMHOE

8.4 newkeHne. CpeaHsss 1 MTHOBEHHAs! CKOPOCTh TeJa P
HEPaBHOMEPHOM JIBUKECHUU




VYckopeHue.  PaBHOYCKOpPEHHOE — NPSMOJIMHENHOE

8.5
JBUOKEHUE
8.6 #H#Par###CBo00o1H0e nanenue. OnbiTel [ anmuies
###Par###PaBHOMEpHOE IBIKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota obpamenus. Jlunelinas u yriosas
ckopoctu. LleHTpocTpeMuTenbHOE yCKOpEHUe
8.8 [Tepssiit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiH#HPar#t#H## [pyuHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
#A#Par#H#Cuna TpeHus: cuila TPEHUS CKOJIbKEHUS,
5.13 CHJIa TPEHMSI [TOKOS, APYrHe BUIbI TPECHUS
814 #A#Par#H#Cuna TsSOKeCTHW W 3aKOH  BCEMHPHOTO
' TATOTEHHA. Y CKOPEHHE CBOOOIHOTO TTaICHHS
IBwxenne mnmaner Bokpyr Connna.  Ilepsas
8.15 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuasbHOM  TOYKH. AOCOIIOTHO
810 TBEPIOE TEIO
H#H#Par###PaBHoBecHe TBEPIOIO Teja ¢ 3aKPerIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. IMImynbsc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 H#iHPar###PeakTHBHOE IBIKEHHIE
8.21 Mexanunueckas paboTa U MOIIHOCTb
PaGota cun TskecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPruu U padoThI
) [ToreHnmanbHast dHEPIrUs Tena, MOIHITOTO HAaJ
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHnnanbHas SHEPTUs CXKATON NPY>KUHBI
5 ###Par###Kunetnueckas  sHepruda. Teopema o
8.25 KMHETUYECKOW YHEPTUU
8.26 HHHPar###3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH




8.27

[TpakTuyeckue paboOTHI:

OnpezeneHue cpeHell CKOPOCTU CKOJIBKEHHs OpycKa
WIA JBHKCHUS IIApUKA MO0 HAKIOHHOM IUIOCKOCTH.
OnpezeneHre yCKOPSHUs TeJla IPU PABHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBUXKCHHMHM 03  HaydalbHOM
CKOpOCTH.

[IpoBepka THIOTE3bI: €CIM MPU PABHOYCKOPCHHOM
JBY)KCHUU 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBHCHMOCTH CHUTBI TpeHUst
CKOJIbKCHUST OT CHJIBI HOPMAJIBHOTO  JIaBJICHHUSL.
Onpenencane KOIPPUIUEHTA TPEHUS CKOJBKEHUSI.
OnpenencHue KECTKOCTH MPYXHUHBL. OnpeznencHue
paboOThI CHJIBI TPCHHS MPH PAaBHOMEPHOM JBHKCHHH
TeJa Mo TOPU3OHTAIBHOM MOBepXHOCTH. OmpeneeHue
paboThl CWJIBI YIPYrOCTH MpH TMOIbEME Tpy3a ¢
UCTIOJIB30BAHUEM  HEMOJBM)KHOTO U TIOIBHIKHOTO

OJIOKOB

8.28

du3nueckue SIBICHUS B npupoac: NpHUJIMBBI U OTJIIUBEI,
JABMKCHUC INIIAHCT Conaeynoi CHUCTCMBbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: CIOUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJeOaHWH: Tepuoj], YacroTa,
aMILTUTya
MaremMatnyeckuii M TOPYXUHHBIA  MAasiTHUKH.
9.2 [IpeBpamienre  dHeprud  NOpuU  KoJedaTeIbHOM
JBUOKEHUU
03 3aryxatomue KoneOanus. BeIHyXIeHHBIE KOJICOaHUS.

Pe3onanc




9.4

Mexannueckue BoaHBL. CBoHcTBA MeEXaHHYECKHX
BoJiH. [IpomonbHble W momepedHbie BOJIHBL. JlnuHa
BOJIHBI u CKOpPOCTH eé pacrnpoCcTpaHECHHUS.
MexaHu4eckne BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

9.5

3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WNudpa3Byk U yIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

Omnpenenenre 49acTOThl M IepHoja  KojeOaHH
MaTeMaTU4eCKOro MasTHHKA.

Omnpenenenre 4YacTOThl M IepHoja  KojeOaHW
NPY)KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH [EpUOAa  KoyeOaHUI
NOJIBELICHHOIO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH [EpUOAa  KoyeOaHUI
NPY)KHHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KoiebaHuil  rpysa,
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyKuHbl. M3MepeHne  yCKOpPEeHHS  CBOOOIHOTO

naJicHus

9.8

9.9

duznueckue SABJICHHS B IPUPOJIE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMUUYECKHE BOJHBI,
I[yHaMH, X0

TexHU4YecKkne YCTPOMCTBA: 3XO0JIOT, HCIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE 1oJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10 103 DnekTpoMarHuTHas mpupojga csera. CKOpOCTh CBETA.
' BoaHoBBIE CBOMCTBaA CBETA
[TpakTuyeckue paboOTHI:
104 N3yuenne CBOWCTB DJIEKTPOMArHUTHBIX BOJH C

MOMOILIBI0 MOOWIJIBHOTO Tene(oHa




11

@dwusnyeckue SBICHHUS B TPHPOJC: OHUOIOTHYECKOE
10.5 JIEWCTBHE  BUAMUMOTO,  yJIbTpadUOIETOBOIO  H
PEHTT€HOBCKOIO U3Jy4eHUHN
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmoniens cBera. MIcTOUHMKHM cBETa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa
s Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnenue cBeTa. 3akOH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTudeckasi cuctema Qoroanmnapara, MUKPOCKOINA H
' TesecKorna
117 ['maz kak onTudeckass cuctema. bBIU30pyKOCTh H
' JATbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbIThl HproTOHA.
' CroxeHue ceKkTpaabHBIX 1IBETOB. [lucnepcus ceera
[TpakTrueckue paboThI:
#H#Par###ccnenoBanue 3aBUCHUMOCTH yria
OTpPa)KE€HHUS CBETOBOTO JIy4a OT yIJia MaJeHHUs.
HH#Par###113yueHne XapakTepUCTHK H300paKeHHS
MpeMETa B TUIOCKOM 3epKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTU yria
119 MPEJIOMJIEHUSI CBETOBOTO Jyda OT YIJIa TaJeHus Ha
' TPaHUILIE «BO3JIYX — CTEKIIO.
###Par##lonyuenne u300pakeHUd C TOMOIIBIO
coOuparoIieii TMH3BL.
#H##Par###OnpeneneHue (QOKYCHOTO pPACCTOSIHUS |
ONTUYECKOH CUJIBI COOMpPArOILEH TUH3BI.
H#HHAPar###0nbITEI IO Pa3JI0KEHUIO OEoro CBETa B
CIIEKTP.




H#AHPar####OnbITEl 10 BOCIPUSATHUIO 1[BETA MPEAMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUITBTPHI

du3nyeckue IBICHUS B npupoac: 3aTMECHUA COJ'IHHa u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SBJICHUS B arMocdepe
(uBeT HebOa, pedpakuus, paayra, MUPax)
1111 TexHuueckue  yCTpOMCTBA:  OYKHM,  MEPUCKOI,
' ¢doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
191 Onwitel Pe3epdopna u maanerapHas MOACTh aroma.
' Mogaens aTtoma bopa
s Hcnyckanue u moriomnieHue cBera aroMoM. KBaHTEHIL
' JIuneliuaTeie CIEKTPbI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crpoenue aromHoro sapa. Hyknonnas wmoxens
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHbie nipeBpanieHus. [lepuon nomypacmnana
' ATOMHBIX sJEP
126 S nepuble peakunu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
197 OHeprusi CBsS3W aTOMHBIX saep. CBsA3b Maccel U
12 ' SHEPTUH
128 Peaknuu cunTe3a u genenust saep. HcrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBME pagMOAKTHBHBIX
' W3JIY9CHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HaGmioienne CHoOmIHBIX W JIMHEWYaTBhIX CIEKTPOB
12.10 W3ITy9CHHS.
HccnenoBanue TPeKOB: U3MEPEHUE SHEPIUU YaCTHIIbI
0 TOpMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenne paarnoakTUBHOTO (hoHA
@usnueckue sBICHUS B IPUPOJE: E€CTECTBEHHBIN
12.11 PagOaKTUBHBIN ¢on, KOCMHYECKHUE JTy4H,

PagMOAKTUBHOE W3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,




JIEUCTBUE DPANAMOAKTUBHBIX M3JIy4YEHUN HA OpPraHU3M

YECJIOBCKA

1919 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHAUBUAYAJIbHBIN 103UMeTp, KamMepa Buiibcona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTam
0a230BOr0 YPOBHS OCBOEHHsI OCHOBHOI 00pa3oBaTe/bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odpa3osanust Ha ocHoBe PI'OC

[lonumanue poau (QU3MKKM B  HAy4YHOM KapTHUHE  MUDPA;
c(hOpMUPOBAHHOCTb 0a30BBIX TMPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3U M TT03HABAa€MOCTH SIBJICHUH TPUPO/BI, O POIH SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (UMK B Pa3BUTUHU
€CTeCTBEHHbIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIONMU
(hbU3UYECKUX 3HAHWN W UX POJIU B LIETTOCTHONW €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKJAJE€ POCCHMCKUX M 3apyOeKHBIX Y4EHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHHH Kak
crocobe CyIIeCTBOBaHMSI MaTepud, 00 aTOMHO-MOJIEKYIISIPHOM
TEOPUHM CTPOEHHs BEIIECTBA, O (U3NYECKOH CYUTHOCTH SIBICHUI
IIpHUPOALI (MexaHquCKHX, TCIIJIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3inyaTh SBJICHUS IO OIMCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Yy4YCHHBIX (DM3MUYECKHUX SIBICHUH B OKPYKAIOIIEM MHpE, BBIICISA

UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

BnaneHHe OCHOBaMH TMOHSATHUHHOTO afnmnapara 1 CHUMBOJIMYCCKOTIO

sA3bIKa (bl/ISI/IKI/I N HUCIIOJB30BaHUEC HUX IJIsI PCIICHUSA y‘IG6HBIX 3aaa4,;




YMCHHC XapaKTCpU30BaATb CBOMCTBa TCII, q)HSI/I‘-IeCKI/Ie SABJICHHUA H
IIpOUECChI, UCIIOJIb3Ys (b}’HI[aMeHTaJ'IBHBIC 1 OMIIMPHUYCCKUEC 3aKOHBI

VYMeHnne OIMCHIBATh HN3YUYCHHEBIC CBOMCTBA T€l U (bnmqecxne

SABJICHUS, UCTIOJIB3YA (I)I/ISI/I‘ICCKI/IG BCJIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAYYHOTO IIO3HAHUS C Y4ETOM
coOJTI0IeHUsI TIPABIIT 0€30IIaCHOTO TPY/Ja: HAOM0AeHUE (PU3UIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS IO HHCTPYKIIMHU, OTMCHIBATH X0/
OTIbITA U 3aMKCHIBATh €0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOIDI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (DU3HUSCKUX
BEeJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEILHO
coOMpaTh JKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEIUYMHBI U aHAIW3UPOBATH IOTYYCHHBIE
pe3yiabpTaThl € Y4YETOM 33JaHHOM IIOIPEIIHOCTH Ppe3yJIbTaTOB
HU3MEpEHU;

MPOBEICHNE HECIOKHBIX JKCIEPUMEHTAIBHBIX —HCCIICIOBaHUIH;
CaMOCTOSITENILHO COOMpaTh HSKCHEPUMEHTAJIbHYI) YCTaHOBKY U
MPOBOJUTh  WCCIIEIOBAaHWE MO  HMHCTPYKIWH, MPEICTABIATH
MOJIy4YeHHBIE 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI[ U
rpa@UKOB, YYHTHIBATH TIOTPENTHOCTH, JEJaTh BBIBOJBI IO

pe3yjibTaTaM HCCICAOBAHUA

[Tonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPABIX TN, MIIAaHETapHas MOJENh aToMa,
HYKJIOHHAs MOJIENTb aTOMHOTO Sipa) U YMEHHE MPUMEHSTh UX IS

00BICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue o0bsACHATh (GU3NYECKUE MPOLECChl U CBOMCTBA Tell, B TOM
4yluclie MU B KOHTEKCTE CHUTyalUil MpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUHMHHO-CIIEICTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHHE C ONOpOW Ha M3YUYEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIN

YMmenue pemath pacuéTHble 3agaun (Ha 0aze 2 — 3 ypaBHEHHIA),

UCIIONIBb3YSl 3aKOHBI U (QOpPMYJbl, CBS3bIBAIOIIME (PUINYECKUE




BEJIMYKMHBI, B YAaCTHOCTH, 3allMCHIBATH KPATKOE YCJIOBUE 3a/1ayH,
BBISIBJISITH HENOCTAIOIINME JaHHbIC, BHIOUPATh 3aKOHBI U (OPMYJIBL,
He0OX0IMMBIE /JIs €€ PeIIeHUs, UCIIOJIb30BaTh CIPABOYHEIC JJaHHBIC,
IIPOBOJAUTH PAaCU€Thl U OLEHMBATH PEATUCTUYHOCTH IIOJYYEHHOIO
3HaueHUs (PU3NYECKON BETUIHHBI; YMEHHE ONPEACISATh Pa3MEPHOCTh

(bu3nuecKoil BeIMYNHBI, MOJYYCHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepusoBaTb IMPUHLUIBI JEHCTBUSA TEXHUYECKUX
YCTPOKHCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
9 TEXHOJIOTMYECKHUX IIPOLIECCOB 110 UX ONKCAHUIO, UCIIONIb3Ys 3HAHUA O
CBOWCTBaX (PM3MYECKUX SBICHUA M HEOOXOAMMBbIC (U3NYECKHE

3aKOHOMCPHOCTH

YMeHue WucCronb3oBaTh 3HAHUA O (PU3MYECKHX SBJICHHUSX B
MOBCETHEBHOW KU3HHM I oOecrieueHus O€30MacCHOCTH TIpH
oOpamieHun ¢ OBITOBBIMH ~ NpPUOOpaMH U TEXHUYECKUMHU
10 YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSI M COOJIOJEHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKpYKaloIlleH cpeje; MOHUMaHUE
HEOOXOJIUMOCTH TPUMEHEHHS TOCTHXKEHUN (PU3MKU M TEXHOJIOTHI

IJI palluOHAJIBHOT O IPUPOAOIIOJIB30BAHUS

OnbIT moucka, MpeoOpa3oBaHMs W MpPEACTaBIEHUS HH(pOpMaIUU
(bU3MYECKOTO COAEpX aHUs C HCIIOJIb30BAHUEM HH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJY4YEeHHON WH(POPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUK |
JOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIB30BAaTh IpU
11 BBITIOJTHEHUH Y4E€OHBIX 3aJaHUl HayYHO-TIOMYJISIPHYIO JINTEPATypy
(buU3MYECKOTo Co/iepKaHus, CIIPABOYHbIE MaTepHalibl, PECypChl CETH
WntepHer; BnageHue 0a30BBIMH HABBIKAMHU  NPEOOpPa3OBaHUS
nHpOpManuu W3 OAHOW 3HAKOBON CHCTEMBI B JAPYTYI0; YMEHHE
co3/laBaThb COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IHCbOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHUKOB

INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 MEXAHWYECKUE ABJIEHUA
11 Mexanudeckoe JABrKeHHe. MarepuaiapHas Todka. CHcrema oTcyéra.
' OTHOCHUTEIBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BHkeHUE. CpeaHsist ckopocTh. Dopmyia s
1.2 BBIUUCIICHHUS CpeIHeH ckopocTh: V = S/t
PaBHOMEpHOE NIPSIMOJIMHEHHOE JABIKEHHE. 3aBUCUMOCTh KOOPAMHATHI TejIa OT
BPEMEHH B CIydae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
13 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH JJISl MPOCKIIUH CKOPOCTH, IMPOCKIIUH
MepeMEIeHHs], IyTH, KOOPJMHATHI TNPH PAaBHOMEPHOM MPSIMOJIMHEHHOM
JIBHOKCHUH
3aBHCHMOCTh KOOPJIMHATHI TEla OT BPEMEHH B Clydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO JIBUKCHUSI:
2
Sef)=vg #i+a,* ;
2
dopMyiTbl I MPOEKIUU TEPEMEIICHHUs, MPOSKIIUU CKOPOCTH M IPOCKIHH
YCKOPEHUS TIPU PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHIKEHHH
2
14 .sx(r)=v‘}x-r+ax-?.
U_\'(f) =Up, +4, L,
a,(r) =canst,
UI.‘c: - L’}1:(2 =2£I_T.5'_T
I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHS, MPOEKIIUU
CKOpPOCTH, TPOCKIIMU TEPEMEIICHUs, KOOPAWHATHI MpPU PaBHOYCKOPCHHOM
MPSIMOJIMHEHHOM JIBUKCHHUN
CBoOoHOe naneHne. @opMyJibl, OMKUCHIBAIOIINE CBOOOIHOE MAJICHUE Teja TI0
BEPTUKAIM (IBHKEHHE Teja BHH3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
15 3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHH ISl MPOCKIUH YCKOPCHHS,
MPOEKIIUK CKOPOCTH M KOOPIWHATHI TMPH CBOOOTHOM TaJeHHH Tella II0
BEPTUKAIN
16 CKOpOCTh PaBHOMEPHOTO JBMXKECHHUS Teja MO OKpYXHOCTH. HampasieHue

CKOPOCTH.




@dopmyna A BBIUMCIEHHUS] CKOPOCTU YEpe3 pajnyC OKPYKHOCTH U MEPHOL

oOparnieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YyCKOpeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

yckopeHusi. @opmyiia 71l BBIYUCICHUS YCKOPEHUS:

®opmyiia, CBSI3BIBAIOIIAS IEPHO/ U YaCTOTY OOpPAIICHUS:

1":?

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_m

1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. ClokeHnue CHil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy y=-Fi
Tpenue nokost U TpeHUE CKOIbXeHUs. PopMyia 171 BEBIYUCICHUS MOIYJISI CHITbI
TPEHUS CKOJIbKCHUS:
1.12 F_=pn-N

P




1.13

1.14

Hedopmaruss tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

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

My -1,
F=G.—1 _2
R2
Cwuta TshkecTH. Y CKOpEeHHe CBOOOIHOTO Ta/ICHUSI.
dopmyia Ui BBIYUCIEHHUS CHIIBI TSDKECTH BOJM3H MOBEPXHOCTH 3emun: F =
mg.
JIBmkenne mianet Bokpyr Connna. ITepBas KocMUYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

1.17

1.18

Nmnynbc Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
D=mi
I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI
3akoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTCMBI TCJI.
D=1, +in, U, =const
PeakTtuBHOE ABHKEHHUE

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

A=Fscosc

Mexann4deckass MOIIIHOCTb:

nv=2
r

Kunernueckas u NMOTCHIUAJIbHAas SHCPIrUs. d)opMlea JJIA BBIYHUCIICHU A

KUHETUYECKON YHEPIUU:

H!Uz
Be g

TeopeMma o0 kuHeTHUeCcKOU dHeprun. Popmyra s BBIYUCICHUS

MIOTEHLIMAJIbHOW YHEPTUH TENA, MOIHATOTO

Hag 3eMIISit:




E, =mgh

Mexanndeckast OHEpPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpartieHne MeXaHU4YECKON IHEPT UM MTPU HATMYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kU. KIT/I mpocThIX MEXaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Pe5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUJKOCTH.
@dopmyia 171 BBIYUCIIEHUS JaBIE€HNS BHYTPU KHUIKOCTH:
P=pgh+DPy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna Uil ONPENEIICHUS BBITAJIKUBAIOLIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
F Apm. T pev
VYcnosue muiaBanus tena. [lnaBanue cynoB 1 BO3ayxoIulaBaHHUE
194 Mexannueckue KkojeOaHHs. AMIUIMTYAA, TEpUOJ M YacToTa KOJIeOaHUH.

dopMyita, CBSI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOAHUH:




1.25

1.26

1.27

1.28

MareMatnueckuii M INpYKUHHBIA MasTHUKH. [IpeBpainieHue sHepruu npu

K0J1€0aTeIbHOM ABHUKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

Mexanndeckre BOJIHEI. HpOI[OJ'IBHBIe N IIOIICPECYHBIC BOJIHEIL. Z[J'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHCHUS BOJIHBI:

L=uv-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

1.30

IIpakxmuueckue pabomul

W3mepenue cpeaHeil MIOTHOCTU BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
NPYKUHBL, KOA(POHUIMEHTA TPEHUS CKOJBKECHUS; PaOOTHI CHUIIBI TPEHHUSI, CUIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa M0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThbl U
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHMKA,; 4YacTOThl W IepHoja
KoJe0aHui NPY>KUHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHON
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUSI OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepuoja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBUCUMOCTU IepHoja KoieOaHUN HUTSHOTO MasTHHKAa OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B JKMBOH W HEKMBOU MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOIE
U TCXHUKC, IPUIMUBBI U OTJIUBBI, NBUKXCHHUC IIJIAHCT ConHeynon CHUCTCMBI,

PEAKTUBHOC ABMXCHUC )XUBLIX OPIraHU3MOB, pbIdaru B TCJIC YCJIIOBCKA, BJIMSAHNC




aTMOC(EepHOTrO JaBJIEHUS] HA XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCTIPUSTHE
3BYKOB KMBOTHBIMH, 3€MJICTPSICCHHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoucmea: CIUAOMETD, NATYUKU IOJOKEHUS, PACCTOSHUA U
YCKOPEHUS, JUHAMOMETpP, NOJIIUIIHUKHK, DPAKEThl, pblYar, IOIABUKHBIM U

HGHOI[BI/I)KHBII‘/'I 6J'IOKI/I, HaKJIOHHas ITINIOCKOCTb, IMPOCTHIC MEXaHNU3MbI B 6BITy,

L3l cooOmraronmecs cocypl, yCTPOMNCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEITUIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHYECKOW TEOPHH CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TETIa

25 JlBmkeHne yacTtull BemiecTBa. CBsA3b CKOPOCTH JIBUKECHHS YacTHI] C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mupQy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe pacmmpeHne u cxaTue

2.5 TerioBoe paBHOBECHE

25 Buytpennss sHeprus. Pabora u Teronepenada Kak CHocoObI M3MEHEHHS

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepenaun: TeIONPOBOIHOCTh, KOHBEKIUS, U3TydeHHE
HarpeBanne wu oxmaxnaenue ten. KonwmuecTBo TemioTel. Y aenpHas
TEINIOEMKOCTb:

2.8

O=an(t,—1)

3aKOH COXpaHEHUs SHEPrHMH B TEIUIOBBIX Ipolleccax. YpaBHEHHUE TEIJIOBOIO

OanaHca:
2.9

Q+0, +..=0

Ucnapenne m koHaeHcauus. M3MeHeHWe BHYTpEHHEH SHEPrUU B IMPOLECCE
210 UCHapeHuss M KoHAeHcanuu. KureHue KXUAKOCTH. YIenpHas TerioTa
' napooOpasoBanus: L = Q/m
211 BnaxxnocTs Bo3yxa




2.12

2.13

IInaBnenue u xpucraumsauusa. I3MeHeHHE BHYTPEHHEM OJHEPrUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHHUA !

BHyTpeHHs1 SHeprus CcropaHvs TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! padots! TemnoBbix aurateneil. KI1/[ rernnosoro asurarens

2.15

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIYIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJIQHHOT'O0 HArpeThiM LUUJIMHIPOM, MOCIE OIMYCKaHUs €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTH BO3/lyXa; YACIBHOW TEIJIOTHI
IJIaBJIeHUsl Jibaa. lccnegoBaHWe W3MEHEHMSI TeMIepaTypbl BOJABI P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEMJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropstueit BOJbI; IpoIiecca NCIapeHust

2.16

2.17

Dusuueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue CoiHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChl, TyMaHa, HHEesl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, NPUMEPbl  HUCHOJIb30BAHUS
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOHMHA, JBUTATENb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUECKUX 3apsI0B

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3.4

3aKkoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaaa

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




ITocTosiHHBIN 351eKTpUUECKU TOK. J{eficTBuUS anekTpruyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 l=q/t,U=A/
DJIEKTPUYECKOE CONPOTUBIICHUE. Y JEIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmeriaHnHbIe COETMHEHUS TIPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneIT Opcrena. MarHutHOe MoOJi€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKITHH
313 MarauTHOe T1OJIE TOCTOSSHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrE MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM UHAYKIUU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHJIbI TOK4, BO3HHUKAOMICTO B TIPOBOIAHHKE

(pe3ucropsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCIMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €TO TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka npaBmiia i 3IEKTPUUECKOT0 HAIPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBWiIa I CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MArHUTHOE TT0JIe 3eMJIH, pei() TTOTFOCOB,
POJIb MAaTHUTHOTO TTOJISI ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJCKTPUYECKOH DHEPIUH, DIIEKTPOOCBETHTEIbHBIC  PUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpuMepsI), AIEKTPUUYECKHUE
MPEJOXPAaHUTEIHN, 3JICKTPOMArHHUT, JJICKTPOIBHraTelb IOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsMoarHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1mockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nyueit B nuH3e. PoKycHOE paccTosHUE TUH3BL. OnTHuYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onraueckue mprudopbI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKONW CHUITBI coOMparomeld JHH3BI, (HOKYCHOTO
paccTosiHus cCOOUparoIei JIMH3HI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa
1 M300paXeHHsI, KOT/1a IPEMET PaCIOIOKEeH B IBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEIOMJIEHUS CTEKIIA.
#H##Par#H##lccnenoBanre CBOMCTBA M300paKEHUs, MOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1BeTa Tel,

' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKHW, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE

CBETOBObI




4 KBAHTOBLBLIE SABJIEHU A
a1 PamnoakTuBHOCTE. AJba-, OeTa-, raMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacnana
42 Omebitel Pesepdopna mo paccesnuro anbda-uactun. [lmanerapnas mozens
' aTroma
4.3 CocraB atromHoro siipa. 3oTomnst
4.4 IIepuon nonypacnana aTOMHBIX sA€p
4.5 SlnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MACCOBOTO YHCEI
Dusuueckue sA6leHUs 8 Npupode: ECTECTBEHHBIH pPaaMOAKTUBHBIA (OH,
4.6 KOCMUYECKUE JIy4d, PaJUOAKTHBHOC H3JIyuYCHHE NPUPOTHBIX MHHEPAJIOB,
NeWCTBHE paJIMOAKTUBHBIX M3JIy4CHUI HA OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: ClIEKTPOCKON, HHAWBUAYaIbHBINH JO3UMETP, KaMepa
' BuubcoHa, siiepHas SHepreTiuka

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» ®usuka: 7-i1 kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppimkun .M.,

NBanoB A.U., Akiimonepnoe odmectBo «M3aarensctBo «lIpocBenienne»

» ®usnka, 8 knacc/ I[lepeimkua A.B., O6IIeCcTBO ¢ OrpaHHYCHHOM

OoTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obiecTBo «M31aTenbeTBO

«IIpocsemenue»

» Gusuka, 9 knacc/ Iepoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odmiecTBo «M3aaTenbcTBO

«IIpocseieHue»




METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1 B.U. Jlykamuk CoopHuk 3aaau no gusuke. 7-9 kinaccol. — M. [IpocBeiienue,
2019 rog.

2. A.E.Mapomn, E.A. Mapon [{unaktuueckue Matepuaisl 7, 8, 9 kinacchl
UznatenbctBo «/poda» Mocksa 2018rog.

3. ®unonoBuy H.B. Metonnueckoe nocodue k yueOHUKy A.A. [lepbiikun
®dI'OC. 2015

4. Coopnuk 3ama4d no pusuxe 7-9xn. A.B. Ileprimkun; coct. H.B.®unonosuu.-

M.: ACT: Actpenb; Bnagumup BKT, 2017 rog.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Karanor cchuiok Ha pecypchl o pusnke DHiukoneauu, ondamorexku, CMU,
BY3bl, HAyYHbIC OpraHu3alnu, KoHpepeHuu u ap. http:www.ivanovo.ac.ru/phys
becmiatabie oOydarornire mporpaMMebl 1o pusrke 15 o0ydarommx mporpamm mo
pa3n4HbIM paszenam usuku http:www.history.ru/freeph.htm

JlabopartopHbie paboThl o pusrke BupTyanbHbie 1a00paTopHbie pabOTHI.
BupTtyanbHble feMoHCTpanuu skcnepuMentoB. http:phdep.ifmo.ru

Anumarus Gu3nYecKuX rnpoueccoB TpexMepHble aHUMAIUU M BU3YyaIU3alus 110
du3nKe, CONPOBOKAAOTCS TEOPETUISCKUMHU 00bsicHeHusIME. http:physics.nad.ru
®dusnueckas sHIEKIONEAU CIpaBOYHOE U3/IaHUE, COJIEPIKAIIEE CBECHHS T10

BCceM o0J1acTsIM coBpeMeHHOH ¢u3nkw. http://www.elmagn.chalmers.se/%7eigor
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