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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO oOOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUM U TpeOoBaHMII K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30OBaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (heepanbHO padoyeill MporpaMmMbl BOCIIUTAHUS U
KOHIICTIIIUY MIpenoiaBaHus yueOHoro npeamera «duzukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS U OPraHM3aINI0 HM3y4YCHUS
¢u3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamme mo (Qu3MKe YYHTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIMBAET pacmpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO OCIEA0BaATEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS NMPEAMETHOIO COACpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y9eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SABJICHUN, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBCHHOHAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUS HAaydHOro MeEToja
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a/1ady (PU3NYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETo
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEpeca K HayKe Y 00yJaronuxcs.

N3yuyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUSA BBIBOIOB).

[lenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3yyenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTUE HMX HMHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe TTO03HAHUA U (POPMHUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yJibTaTa HU3Y4YEHUS
OCHOB CTPOCHHSI MaTepUu U PyHIaAMEHTATIbHBIX 3aKOHOB (DPM3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
npo¢eCCUOHATIBHON JIEATEIbHOCTH, CBS3aHHOM C (DU3UKOM, MOATOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHHe 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIEAYIOIMNX 3a/1ay:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JIEKTPUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3UYECKUE SBIICHUS C
UCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3aJad ¢
WCITOJIb30BAaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX 1
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOIATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble pabOTBl W AKCICPUMEHTAIbHBIC HCCIICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaIUeH (PU3NUECKOTO COJIepIKaHMUS,
BKJIFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HKHU, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HaKOMCTBO €O cpepaMu MpodecCHOHAIBHON AeSITETFHOCTH, CBI3aHHBIMU
c (Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3MUECKON HAYKH.



OO61iee yKciio YacoB, PEKOMEHIOBAHHBIX ISl U3yueHus GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B Hejen0), B 8 kimacce — 68
gacoB (2 uaca B Heneno), B 9 kimacce — 102 uaca (3 waca B HEHEIO).

[Ipennaraemsiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaToOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIE€NAeT BHIOOp MPH MPOBEACHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (HU3UKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fBieHus npupoapl. OUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbL. M3Mepenune ¢usmdyeckux BenuuuH. Dusznueckue
npudopsl. [lorpemHocTs n3mMepeHnii Mex1ryHapogHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3nUeCcKUX SBJICHHUN C TOMOILIBIO MOJIENEi

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpUoopa.

2. M3mepeHue pacCTOSHUM.

3. H3zmepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.
IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BeLecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactul BemectBa. CBSA3b CKOPOCTH JBWKEHHUSI YACTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKCHHUS.

2. HabGmonenue nuddyzuu.



3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe ¥ B3aMMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUHU. Pacuer mytu u
BPEMEHU JIBUKEHHUS.
SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe Tel Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0beMa BEIECTBA.
Cuila Kak XapakTepucTHUKa B3auMozehcTBUs Ten. Cuia ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomencTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B PUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrongeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOnronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TETI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO JABUXKEHUS (IIapUKa B )KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IJIOCKOCTH.
OnpenenenHue IWIOTHOCTH TBEPJIOTO Tea.

4. OmbITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUIKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. [lepenmaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTAMH W razamu. 3akoH Ilackans. ITneBMarudeckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
Bo3aymHONH o0onouku 3emud. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBHE KUIAKOCTH W ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUsS KUJIKOCTHIO U Ta30M.

Coobmiaromuyecst COCY/Ibl.

['mapaBauyueckuu mpecc.

[IposiBieHne nercTBrs aTMOCHEPHOTO JaBJICHHUS.

3aBUCMMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa ¥ INIOTHOCTH >KUJIKOCTH.

I A

N

PaBeHCTBO BBITAJTKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCIOBHE IUIaBaHUS TEJ: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKHIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B J)KUJIKOCTH, OT MAcCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIOIIIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
J)KMIKOCTb YaCTH T€Ja U OT MJIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa UM KOHCTPYMPOBAHUE JIOJKUM U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHHe TIpaBWJIa paBHOBECHs pbluara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHTt mnonesHoro aeicTBus (maiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJI HakIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

TenoBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKECHHS
yactull. Buyrpennss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temonepeaaya 151 COBEPILICHUE paboThI. Bup TEIUIONEepEeAaUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KonudecTBo TemioTsl. YenbpHas TEIUIOEMKOCTh BEIIeCTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamanca. [lmaBmenue wu
OTBEpPJICBAHUE KPUCTALIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTABJICHHUSI.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[IpuHuuner pabotsl TermaoBbiX asurarenei KIIJ[ temmoBoro nasuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmroienue kunenus.

. Habmroienue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO0 HAOIIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OaUIOHE MINPHULIA.

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

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOmronenne u3MEHEHHsT BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJIEHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

DJIEeKTPUYECKHEe U MATHUTHBIE SIBJICHHS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ1 OT BEJIMYUHBI 3apSJ0B U PACCTOSTHUS MEKIY TEIAMHU).

Onexrpuyeckoe none. Hanpsok€HHOCTE adnexTpudeckoro mnossd. [IpuHinmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHia.
DneKTpuYecKre Ny U MOTPEOUTENH IICKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE  MarHuThl.  B3auMoaeHcTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHutHoe mnoJie 3eMJIM U €ro 3Ha4€HUE IS )KU3HU Ha 3eMlie.
OneiT  Opcrena. MarHuTHoe TMoOJ€  3JIEKTpUYecKoro Toka. IIpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHWE 3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMK. [TpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apPSIKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOBOJHUKH U TUDJICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouyHrKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIN paszps.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHue 3J1eKTpUUeCKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar 1 marasuH COnpoOTHUBIICHUM.
. BzauMoieiicTBrE€ OCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSSHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JDJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

H3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXEHHS HANPSOHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa INPU NapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHUTHOrO IMOJISI  I[OCTOSIHHBIX ~MAarHUTOB IpPU  HX
O0BEIMHEHUY U Pa3JICICHUN.

HccnenoBanue 1eHCTBYS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue padOThl JIEKTPOIBUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KNIACC

MexaHn4veckue siBJICHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u yvacrota oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najaeHus. JBuwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIIEHHON OChIO BpaiieHusi. MomMeHT cuiibl. LIeHTp TskecTw.

Nmmynbe tena. I3mMeHeHne umimyiibea. IMITynbC chiibl. 3aKOH COXPAHEHHMSI
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbpHas YHEPTUs Tela, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tl

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBHKCHUHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca IMpy B3aUMOJCHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHne MEXaHUYEeCKON YHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW HEPTUU NPU JBMKECHUU TeJa MO IEMCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisl pasroHa W JaJbHEHUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapyKa Mo HaKJIOHHOM MIIOCKOCTH.

Onpenenenrue yCKOPEHHsS Tejla MpPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIMeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne XECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS TP PAaBHOMEPHOM JIBIDKEHUH Teja
110 TOPU3OHTATLHOM MTOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJie0aHWs U BOJHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. CBoWcTBa MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MO JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenuie npo10ibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKHI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KOeOaHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA

OT Macchl rpys3a.
5. [IpoBepka He3zaBHUCHMOCTH TIepHoOJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONBITEI, JACMOHCTPHUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KoJeOaHUi
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.
DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTPOMArHuTHbIX BOAH. lllkana snekTpoMarHuUTHBIX BOJH. Mcnosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DIieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
CBeToBbBI€ SIBJICHHUS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsmosmmHenHOe
pacnpoctpaneHue cseta. 3atmenuss Connna u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAYKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. [lomHoe BHYTpeHHee
OTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
OIITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueir B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTuYeckas cucrema. biau3opykocTe u
JAaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CHEKTpaJIbHBIX UBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

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

[IpenomiieHue cBera.

OnTuyecKuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHUii ¢ TOMOIIBIO JIMH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [lomyyenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOIO Jiydya OT YIUIa
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yrJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJACHUU uepes
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3orombl. PannoakTuBHbBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl M 3Hepruu. Peakuum cuHTe3a u
nenenud siaep. crounuku sneprun CoHIa U 3BE3I.

SAnepnass sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TIOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000meHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (PU3UKH, a TaKKe JIJIsl TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAasi T'PAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, TPUMEHSS T[OJyYEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCEAHEBHOM KU3HU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJTYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOOJIEe BaXHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUHM HA OCHOBE 3aKOHA MPEBPAILICHUS M COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM [OaHHOrO MOAYJS BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moayib 3aBepiiaeTcsl MPOBEACHUEM
JIMArHOCTUYECKON U OIIEHOYHOM paboThl 32 KypC OCHOBHOT'O 00IIer0 00pa3oBaHUsI.



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

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JJOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTprMoTHYEeCKOro BOCIIMTAHUSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(u3nuecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPUSATHE ACTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, Ba)XHEHIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, WHTEpeca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  3A0pPOBbSI M  3MOLHOHAJbBHOIO
Os1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro o0paza JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAITHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedJIeKCHUU, TMPU3HAHME CBOETrO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM OpraHM3alud, Topojia, Kpas) TEXHOJOTHYECKON U



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY HU3YUEHUIO TPOodeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeiasbl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH HCCICIOBAaHUN U
MPOEKTOB (PU3NYECKOM HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

e - TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIbHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hcie (POpMYIUpPOBATH
UJIeU, TIOHSTHUSI, TUIIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UUICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAIM3UPOBATH U BBHISBIISITH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUH C Yy4€TOM BIMSHHUS Ha OKPYXKAIOIIYI0 CpEmy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TpOTrpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y odyuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HaBaTeIbHbIC YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue aeiicTBUA:
e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMAaTPUBACMBIX (PaKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOJB30BAHUEM JETYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUECHUH, BBIIBUTATh THUIIOTE3b O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3amaun (CpaBHEHHE HECKOJBKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3TUYHBbIC METOIbl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIUl W WUTIOCTPUPOBATH peIlaeMble 3aa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7Ie OOCYXJEeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WJICU, HAIlCJICHHBIE Ha pEUICHUE 3aJaud W TMOAJACp KaHHe
OJ1arokenaTeabHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJACHUSAMH JPYTHX YyYaCTHUKOB
Juanora, oOHapyKHBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BBINOIHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHON pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS PEIICHUIN
(MHIMBUAYyATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeiaracMbIe BAPUAHTHI PEIICHUI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHS]) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa LEJIM U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO IPYroro 4ejloBeKa B XOJAE CIIOPA WU JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpU PEIIEHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 Kkjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMeperaya JaBJICHUS TBEPABIMU TeElaMH, >KUIKOCTAMH H
razam, arMoc(epHOe JaBJiEHHWE, IUIABaHUE TeJl, [PEBpAILICHUS
MEXaHUYECKOM SHEPIrUH) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uuciie (PU3NYECKUE SABJICHHUS B MPHUPOJE:
IpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluaru B
TeJIe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/layy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢usznyeckue BeIMYMUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYeCKass U TMOTEHIMalIbHAs 3HEPIus), MpH OMHMCAHUMU MPAaBUIBHO
TPakToOBaTh  (PU3MYECKUH  CMBICH  HUCIHOJIb3yeMbIX  BEJIIMYUH, HUX
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CHUJl (BIOJb OJHOM HpsiMONi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuIo paBHOBecus pblyara (0OJoka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYI0 (OPMYIHMPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATHh (PM3UYECKHUE SBJICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE€ CHTyalluid MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BENUYMHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JlaHHbIC, HEOOXOIUMBIC JJI PEIICHUS 3a/lay, OLCHUBATh PEaTMCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEHIUTh MPU MTOMOIIHU
(buU3MYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYECHHBIA Ppe3ysibTaT, HAXOAUTh OIIUOKH B XOJE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3NYECKUX SBJICHUM WU
bu3nUecKux CBOMCTB Tel: dbopmynHrpoBaTh IPOBEPSEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000py10BaHus,
3aMUChIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE W3MEPEHUS] PACCTOSIHWS, BPEMEHH, MAaCChl Telna,
o0BéMa, CHUIBI W TeMIepaTypbl C MCIOJIb30BAaHUEM aHAJOTOBBIX H
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMUHHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSIMBIX H3MEPEHUI (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHUS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOLIAIA COTPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUJIBI OT 00BhEMA
MOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITNIOJIHATh M3MEPEHHUsI, CleNys NPeIJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pE3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEITUYMH B BHUJC



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJla, CHJIA TPEHHUS CKOJBKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY H
BBIUMCIISATH 3HAUEHNE UCKOMOW BETTUYHHBI;

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

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYbl, Oapomerp,
pBIYar, HOJBMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUN MU HEOOXOAUMBbIE (PU3UUYECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY KaIoLEeH Cpejie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HAa OCHOBE UMEIOIITNXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MYecKoro coAepKaHWs, CIPABOYHBIE MaTEepHAIIbI,
pecypcol cetu MHTEpHET, BIageTh npuéMamMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpPMAIMU (UIUUECKOTO COAEPKAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPaAMOTHO HMCHOJIb30BATh



U3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN paclpenesTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIbI, BBICTpAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xonIy 00yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCITIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HbIE TeNa, HACBHIIICHHBIH M HEHACBHIILIEHHBIM Map, BIAXXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIEe, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSIHHBINA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBIEHUA (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
IIEKTPU3aLUs TEJ, B3AMMOJEHCTBHE 3aps0B, JEHCTBUS AJIEKTPHUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHTYKLIHS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpY’>KaollleM Mupe, B TOM 4Hcie (U3HUECKUE SIBJICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWUIIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUlbl B Tmipupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, 3JEKTPUUECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoytocoB, posiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBA (TpU3HAKH) (PU3UYECKUX
SIBJICHUM;

OTKCHIBaTh U3yYEHHBIE CBOMCTBA TeN M (PU3UUECKHUE SIBICHHUSA, UCTIOIb3YS
(¢u3nyeckue BEIUUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAS TEIUIOTa
IUTABJICHUS, YJeNbHas TEIJIoTa IapooOpa3oBaHus, YJENbHAas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONE3HOr0 JCHCTBUS TEIJIOBOM



MAaIllUHbI, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3apsl,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yAeNbHOE  CONpPOTUBIEHHME  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢$u3HYECKU CMBICIT WCIOJB3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbuU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMH, CTPOUTH TrpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOW TEOpUH
CTPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma AJis yJacTKa LEelu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalllil NPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEHCTBUSA, MCHOJB3YS 3aKOHBI M
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POpPMYIIBI,
HEoOXOouMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH MOpPSJKa
IIPOBENICHUSI HCCIIEOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKUX CBOMCTB Tell (KanWJIISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusi MpU H3IIYYEHHH OT I[BETa U3JIydarolled (MOroIIarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iomaan €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHUCTBUE
AIEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJIi HAa IPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS  TEMIEPAaTypbl,  OTHOCHTEIbHON
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HYECKOW BEIMYHUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOU[AJAH IOMNEPEYHOro
CEYEHMS U YAEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO M IApaUIEIbHOIO  COCAMHEHHUH
IIPOBOJIHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINOJIHATh W3MEPEHUs, CJlenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieNaTh BBIBOJIBI 10 PE3YJITATAM HCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0OKEHHON WHCTPYKLIHMH, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOUHA, aMIIEpMETD,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATb CXEMBI AIIEKTPUUYECKUX
LEeNeil ¢ mOocae10BaTeNbHbIM U MAapaJIIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUECKUX LETIEH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYHIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpXKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BBITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO  COJEpkKaHUsS, CIPABOYHbIE MaTepUabl,
pecypcbl cetu HTepHeT, BiajieTh NMpuEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (HPU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINCIH;

IpU  BBHIMIOJHEHUU YYEOHBIX TPOEKTOB M HCCIECIOBAaHUN (DU3UIECKUX
MPOIIECCOB pacHpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJI B
NEATEeTLHOCTH TPYIIHI, BEICTPAWBAaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

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

UCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MarTepuajibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITHLHOCTh MEXAHWYECKOTO MBIDKCHUS, Jehopmarius
(ympyrasi, miacTtauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TallbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS W TOTJIONEHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3ZHUKHOBEHUE JIMHEHYATOroO CIIEKTpa
U3JIy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUH B
OKpYyXarolmeM Mupe (B TOM 4YHucie (PU3NYECKHE SBJIECHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOrMYECKOe JEHCTBHE BHIMMOIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATh CYUIECTBEHHbIE CBOMCTBA (TpPU3HAKH) (DPU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIb3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh TeJjla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash SHEpPrus, IOJIHAs MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTEJIb MPEJIOMIICHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUs W €IUHULBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaloIIMecss Ha CcuctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIOBUS 3aJaud 3alUCBIBATH KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMs], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUA (pu3mdecKkon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HDHEPrHH, 3aBUCHUMOCTh TEpUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIMHEMHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JvH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(dbopMyIMpoOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepseMOol BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUMYHUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM JIB)KEHMM O€3 HayajibHOM CKOPOCTH, Mepuojaa
KOJICOAHUI MaTeMaTHM4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HUsl CBETa OT yrja MaJeHUs W yria MPeIoMJICHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
du3HYeCKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOPCHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparolmed JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENh aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETP, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBJIECHUW MW  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJOTHUYECKHX IPOIECCOB
Ipy pEeHIeHUN Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMPAIOIIEH JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWK B TIOBCEIHEBHOM
KU3HH NI oOecriedueHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NYECKOTO  COJCpKAHUSI B
HuTepHeTe, cCaMOCTOATEIHHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IYTH ONpPEENIEHUs] JOCTOBEPHOCTH MOJyY€HHON MH(OpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYNHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Paspnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 HNuepius, Mmacca, IIOTHOCTh https://m.edsoo.ru/GXPU4AMTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nen 4. laByieHue TBEPABIX TeJl, ;KUAKOCTEN U Ia30B
apiienue. [lepegava naBneHust TBEPABIMU
4.1 A peaata d pA 3 https://m.edsoo.ru/XODW367P2

TCJI1aMH, XUJIKOCTAMHU U ra3daMu




4.2 JlaBieHune KuIKOCTH

4.3 ATMoOcCdepHOe 1aBIcHHE

https://m.edsoo.ru/2MVXZ0KIL 4
https://m.edsoo.ru/T7134SXNO

JeiicTBuE )KUIKOCTH U Ta3a Ha

4.4 . 7 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGota u moutHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KUIACC

KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DuekTpoHHbIE (HU(POBDbIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pa3nen 2. DinekTpuyecKkue H MATHUTHBIE SIBJICHUS
DNEeKTPUYECKUE 3a . 3apsKeHHbIE
2.1 prHecKH pS\IJIH)I PIUKCHHBL 7 1 https://m.edsoo.ru/R4AQORCTOQ4
TeJla ¥ UX B3aUMOJICICTBUE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

I[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoannbie IIpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHn4YecKoe IBH)KEHUE B CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.r/CEOGHRGTL
OTIFICAHHUS
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 ‘ MexaHnueckue KoJieOaHus ‘ https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnyeckue BOJIHBI. 3BYK 1 ‘ https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BEEY0
3IIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! ¥ onTHYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo0.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

u
5.1 CHYCKAHHE H TOIOTEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
I1
6.1 OBTOPCHHE 1 0600LICHNE CORCPKaHH 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xmacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 3 27

[NPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guszndeckue
SABJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

KoaudecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/I16US53L6H

PuznyecKue BEINYMHbI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBasue
"N3mepenue Temreparypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypbl"

https://m.edsoo.ru/VOQGCNEIMP

Kak ¢uzuka u npyrue
€CTECTBEHHBIC HAYKN U3y4aroT
npupoay. EctecTBeHHOHay4HBIN
MeTo/ Imo3Hanus. Omrcanme
buznyecKuX SIBICHUHN C
[IOMOILBIO MOJEIIEH

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTH I0JIETA
IapyKa, MymeHHOTO

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM 0oJIblIe BhIcOTa Mmycka'
Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

10

JIBH>KEHME YacTuUIl BEUIECTBA

VYpoxk-uccinenopanue «OMbIThI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacIIpEeHUs Ta30B)

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

Mexannueckoe IBHKEHUE.

PaBHOMEpHOE U HEpaBHOMEPHOE
TBUKCHHE

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

13

14

15

Cxkopoctb. Enunuiiel ckopoctu

Pacuer nytu u Bpemenu
JIBYDKEHUS

Wuepuust. 3aK0H WHEPIHH.
BzaumojeilicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBHKEHHS TEI

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

II;moTHOCTE BemecTBa. Pacuer

https://m.edsoo.ru/0S71X3DPS




17

Macchl U 00beMa Teja 1o ero
TUIOTHOCTH

JlaGopaTtopHnas pabota
«Onpenenenue MIOTHOCTU
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1ay mo reme
"ITnorHOCTH BemiecTa"

https://m.edso0o.ru/5SODYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxerus (aedopMariim)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

SIBaenmne tarorenus. Cuma
TAXKCCTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag mo teme "Cuna
TSDKeCTH"

https://m.edsoo.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/SPZHPV1Y]

23

Cuna TspKeCTH Ha Ipyrux
maHeTtax. Gusnyeckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24
25

N3mepenue cuit. JluHamomeTp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO1SQ8RE

26

CrnosxxeHue AByX CUJl,
HaIpaBJIEHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8




27

npsMoii. PaBHonieiicTByro1ast
CcHII

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B nipupoe u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHast pabora
((I/I?;yLIGHI/Ie 3aBUCUMOCTU CHUJIIBI
TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «['paduueckoe
n3o00pakeHue cuny, «CHiiby,
«PaBHOEHUCTBYIONIAS CUID»

KonTponbhas paboTa no remam:
«MexaHnuecKoe ABUKECHHUE,
«Macca, IIIOTHOCTBY, «Bec
tenay, «['paduueckoe
n3o0pakeHue crny, «CHb»

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEIINUCHUS
JTABJICHHS

JlaBrienue ra3a. 3aBHCUMOCTD

https://m.edsoo0.ru/5YY23XXSD

https://m.edsoo.ru/TOV639RZF

https://m.edsoo.ru/PAROSWE4D

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544YMX9WR




35

JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTyphl
[Tepenada naBiaeHus TBEPIBIMH

TeJaMH, JKUIKOCTSIMH U ra3aMH.
3akoH IMackansa

https://m.edsoo.ru/CG5POSNWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICVCTBUEM CHUJIbI
TSKECTU

https://m.edsoo.ru/K7T1219UC

37

38
39

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

CooOmraronuecs cocysl

I'mppasimueckuil npece

https://m.edsoo.ru/UHHCSRB6W

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X21.F396

40

41

42

Manowmetpsi. [TopuineBoit
JKHUIKOCTHBIN HAacoC

Atmocdepa 3emnn. [puunnel
CYIIECTBOBaHMS BO3YIIHOM
00osouky 3eMin. 3aBUCUMOCTb
aTMOC(EepHOT0o AABJICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW 1M

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasienust. OneiT Toppuuenin

https://m.edsoo.ru/2I83TIPD4

44

45

3aBUCUMOCTB aTMOC(EepHOTO
JABJIEHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

bapomerp-anepoun.

https://m.edsoo.ru/YWIFWMZI1J

https://m.edsoo.ru/ WBNXTP7GR




46

ATMocdepHOe 1aBJIeHHE Ha
pa3JIMYHBIX BBICOTAX

Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo. st/ YWVWL5TA1

47

JlelicTBUE XKUJIKOCTH U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

49

50

51

52

53

JlaGopaTtopHast pabora
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
IMOrpy>XCHHOC B JXUIAKOCTBH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
Beca Teja B Bojie OT 00bEMa
MOTPYKEHHOMN B JKUAKOCTH YaCTH
Tea»

IInaBanue Ten

JlaGopaTtopHast pabota
"KoHcTpynpoBaHue apeomerpa
W KOHCTPYUPOBAHUE JIOAKH U
omnpezaeneHue eé
Ipy30M0AbEMHOCTH "

Pemenne 3amay mo TeMam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U
Tra3oB»

Mexanunueckasi pabota

https://m.edsoo.ru/7U40IDLK?2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7LS




54

55

MomtHocts. EquHunel
MOIIHOCTHU
Ypoxk-uccienoanue "Pacuér

MOIITHOCTH, Pa3BUBAEMOM MpH
HoanLéMe 110 Jiectuuie"

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBeCue cuit Ha ppruare

https://m.edsoo.ru/SYRUOUGS2

57

58

59

60

O00011IeHIE U CHCTEMATHU3AIINS
110 Teme: «/laBienue TBepAbIX
TeJI, JKUIKOCTEH 1 Ta30B»

PaboTta ¢ TekcTaMH 110 TEME
«JlaBnenue TBEPIBIX TEII,
JKUIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
paborta

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHS pbIyara

Pemienne 3amad mo teme
«YcnoBus paBHOBECHS pbIuara»

0.5

https://m.edsoo0.ru/DWLOWOXQZ

https://m.edsoo.ru/RFCSYBO9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

61

Koa¢pdunuent nonesznoro
JNEeUCTBUS MEXaHNU3Ma.
JlaGoparopHas paboTa
«M3mepenne KI1/] HaknoHHOM
IIJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo teme
"Pabora, momuocts, KIT/["

https://m.edsoo.ru/VESXBQLVS




63

64

MexaHuueckas SHeprusl.
Kunernueckas u noreHIuanbHast
SHEPrus

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y227ZPME

65

66

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeecHue U3MCHEHUS
KUHETHYECKOH U
MOTCHIIUATBLHOW SHEPTHH TPH
CKaThIBAHHMH TEJIa 110 HAKIIOHHOM
IIocKoCcTH"

KoHTpoinbHas pabota 1o Teme
«PaboTta 1 MOIIIHOCTB. DHEPTHUS»

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHslil ypok. Pabora ¢
TEKCTAMHU 110 TEME
"MexaHndyeckoe aBrKeHne"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHslil ypok. Pabora ¢
TeKcTamu 1o teme "Padora.
MormHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

https://m.edsoo.ru/ XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHGKYHﬂpHO-KI/IHCTI/I‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU

Macca u pazmep aTOMOB H
MOJIEKYJI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH
BEIIEeCTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHSK3

Kpucrannnueckue u amopgHsbie
Tena

CmMayuBaHue U KalmnuJIISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

https://m.edsoo.ru/8G73PVM40

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

TennoBoe pacmmpenue u
CHKaTHe

Temmneparypa. CBs3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOT'O JABM)KEHHUS YaCTHUIL

https://m.edsoo.ru/I3N30OKS8L

https://m.edsoo.ru/5XSV6F15B




10

Bryrtpennsis sueprus. CriocoObl
W3MEHEHUSI BHYTPEHHEHN SHEpruu

Bunb Teronepenaun

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J30O70P

11

Ypok-koHpepeHuus
"IIpakTHYECKOE UCTIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KomnmuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

VYpaBHEHHUE TEMIIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGopaTtopHnas pabota
"UccnenoBaHue IBIEHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOOHOU U ropsyei BoAbl"

Pacuer konnuecTBa TEIJIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJIAKICHUH

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHast pabota
"Omnpenenenue yaeabHOU
TEIJIOEMKOCTH BelrecTna"

https://m.edsoo.ru/40IT1ZJAH

17

18

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

IInaBneHue u OTBCPACBAHUC
KpUCTATNINYCCKUX TCJI.

https://m.edsoo.ru/683AIXYWS8

https://m.edsoo.ru/JHE5A1PJF




19

yI[CJ'IBHaH TCILIOTA ITJIaBJICHUA

JlaboparopHas paboTa
"OnpeneneHue yaeibHOR
TEIJIOTHI IUIAaBJIeHU JIpaa"

https://m.edsoo.ru/LCQXVHGHD

20

21

22

23

24

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenune. Y nenpnas Temiora
napooOpa3oBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHHUS

Brnaxxnocts BO3myXa.
JlaGopaTtopHnast pabota
"OnpezeneHne OTHOCUTEIbHOU
BIIQYKHOCTH BO3yxa"

Pemienue 3ama4d Ha OMIpCACIICHUC
BJIA’)KHOCTH BO3yXa

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO
CrOpaHHus

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ,

https://m.edsoo.ru/7KP37WO0J 1

https://m.edsoo.ru/N4AXJEXGAL

https://m.edsoo.ru/6BKWSWYG6

25

KII/I TerutoBoro nBuraTessi.
TertoBble IBUTATENIN U 3aIIATA
OKpYXKarolle cpebl

https://m.edsoo.ru/UJA3DRDOH

26

27

3aKOH COXpaHEeHUs U
MpeBpalleHus DHEPTUH B
TCIJIOBBIX ITponIeccax

IToaroroBka Kk KOHTPOJIBHOU

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo.ru/9AQ53CC7C




28

29

pabote 1o Teme "TernnoBsie
saBieHus. MI3menenue
arperaTHbIX COCTOSHUI
BemecTna”

KoHnTtponbHas pabota 1o teme
"TerioBble IBICHMA.
W3meHeHune arperaTHbIx
COCTOSHUM BemecTna"

Onextpuszanus Ten. J[Ba poga
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/0X03133KU

https://m.edsoo.ru/9EESKDQMD

30

Ypok-uccnenoBanue
"DneKkTpu3anus TeJa HHAYKIHeH
Y MIPY CONTPUKOCHOBEHUM"

https://m.edsoo.ru/JALQFK67]

31

32

33

34

B3anmopeiicTre 3apsyKeHHBIX
ten. 3akon Kymona

DNEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
ANEKTpUYECKOro nos. [IpuHiun
CYTIEPIO3UINH IIEKTPUUECKUX
noJIeu

Hocurenn QJICKTPHUYICCKUX

3aps/10B. DIIEMEHTAPHBIN 3apsl.
Ctpoenue aToma

[IpoBOIHUKYN M TUDIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/USJR991PB

35

Pemenue 3aga4 Ha TpUMEHEHUE
CBOMCTB AJICKTPUUYECKUX 3aPSI0B

https://m.edsoo.ru/SXWWOSWI5




36

37

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro cyuiecTBoBanus. MIcTouHuKmn
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOrO TOKA

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/QEWUTCKVT

38

VYpok-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO MOJIA Ha
MIPOBOJIHUKY U TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIEKTPUUYECKHUI TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DJeKTpruUecKas enb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
pPEryJIMpoBaHHUE CUIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEeKTpUUECcKOoe HaNpsKEHHE.
Boastmerp. JTaboparopnast
pabora "U3mepenue u
peryinupoBaHue HanmpspKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

44

45

ConpoTusieHne MPOBOJHMKA.
VY enpHOE CONPOTUBIIEHUE
BEILIECTBA

JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COTPOTHUBIIEHUS TPOBOJAHUKA OT
€ro JUTMHBI, TUI0NIa I
MOTIEPEYHOr0 CEUEHUs U
Martepuana"

3aBHCHMOCTb CHJIbI TOKA OT

https://m.edsoo.ru/ESUQSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q




46

47

48

49

HanpspkeHud. 3akodH Oma jyuist
ydacTka 1enu

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKeHHs Ha
pesucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMIPOBOAHHUKOB

JlaGopaTtopHnast pabora
"[IpoBepka mpaBuiia CIOKEHUS
HanpspKeHUM Mpu
MOCIIE0BATEILHOM COETUHEHUU
JIBYX pe€3UCTOpOB"

JlaGopaTtopHast pabota
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MU NapajyieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJid pa3IuyHOro
COEIMHEHUS TPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

PabGora 1 momHOCTH
3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGoparopHas paboTa
"Onpenenenue paboTh U
MOIITHOCTH AJIEKTPHUYECKOTO

https://m.edsoo.ru/VR92VE8JHA




53

TOKA"

DJNIEKTPUUYECKHE LIETTH U
OTPEOUTEITH AIEKTPUIECKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTossHHBIE MAarHUTHI, UX
B3aMMOJIENCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

59

VYpok-uccnenosanue "U3yuenue
TOJIEH TIOCTOSHHBIX MAarHUTOB"

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN U €ro 3HaUYCHUE IS 1
JKA3HU Ha 3emiie

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DnexkTpudeckue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMonencTeus. IlocTtoaHHbIN
AIIEKTpUYECKUil TOK"

Konrponbnas pabora no reme
"DnexkTpudeckue 3apsabl.

3apsKEHHBIE TeNla U UX

B3auMonencTsus. IlocToaHHbIN 1
JJeKTpUYeCcKui ToK" /

Bcepoccuiickas npoBepoyHas

pabota

PesepBHblit ypok. Pabora ¢

TekcTaMu 110 TeMe "I1oCTOSHHBIN 1
AIEKTPUYECKUH TOK"

https://m.edsoo.ru/1GL7RJQOR

https://m.edso00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U




60

61

62

OmnbiT OpcTeaa. MarautHoe
0JIE JEKTPUUYECKOTO TOKA
MarauTHoO€E noJie KaTyIIKH C
TOKOM

[TpuMeHeHne 3eKTPOMAarHUTOB

B TexHUKe. JlabopaTopHas

pabora "U3ydyenue neicTBus 1
MAarauTHOIO I10JIA Ha ITPOBOJHUK

¢ TokoM"

OJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHcnopre. JlaboparopHas
pabora "KoncTpyupoBanue u
u3yyeHue padoThl
JJEKTpOABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbiter @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH. 1
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHeparop. CriocoOsl
MOJIYYEHUS DIIEKTPUIECKON

SHEPIruH. DIEKTPOCTAHLINN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX

SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIeKTpUUECKHe U MarHUTHBIE
sBiIeHus"

https://m.edsoo.ru/GFS9PNC8B




66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MATHUTHbIC 1
siBICHUS"

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie 1
sBjeHus"

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOT'PAMME

14.5




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHndeckoe JBHKCHUC.
MaTCpI/IaJ'IBHaj[ TOYKa

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jara
HU3YYEeHUS

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JBUKEHHE

HepaBHomepHOe npsiMoTuHEHOE
neuxeHue. CpeaHss u
MTHOBEHHAsi CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBM)KCHUSI.
I'paduk ckopocTu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnas pabota
"Onpenenenne yCKOpEHUs Tena
TIPH PAaBHOYCKOPEHHOM
JAOBHUXKXCHHUU I10 HaKJIOHHOHU
MJIOCKOCTH"

https://m.edsoo.ru/1 KKINJFO8

CBo0Ooguoe magenne teir. OIbIT
I'annnes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE BMXKEHUE 110
okpyxHocTu. [lepuon u yactora

Hprorona. Cuna ynpyroctu. Cuna

9 N https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JIuneliHas u yriosas
CKOpOCTHU

EHTPOCTPEMUTEIHHOE

10 Herrrpoctp https://m.edsoo.ru/OSLEGWEZY
yCKOpEeHue
IIepssiii 3axk0oH Herotona. Bektop

11 https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHOelicTBYIOIIASA cHila
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/XPFYG64RM
Cynepno3uuust cui
Pemenue 3aga4u Ha npUMEHEHUE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HploTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.rut/BHBXXRIJQ
Pemenune 3ampau no reme «Cuia

16 A https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
PYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/B4WPRASI7
Pemenne 3amgau no reme «Cuna

19 A https://m.edsoo.ru/PTIDH2DCI9T
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 duirenTa https://m.edsoo.ru/C56RD8K X8
TPEHHS CKOJIbKEeHUS"
Pemenne 3amay mo reMe "3aKOHEBI

21 https://m.edsoo.ru/VT3T38KBU




22

TpeHus"

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOTHOTO TaICHHUS

https://m.edsoo.ru/MEETXGF6Q

23

Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (CoyiHeuHas cucTeMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBas KocMuyeckas CKOPOCTb.
HesecomocTs n neperpysku

PasHoBecue MaTepHaHBHOIZN

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TENIA C
3aKpEIIEHHONW OCBIO BPALLECHUS.
MowmeHT cubl. LeHTp TsKECTH

PaBHOBecue MaTepHaHBHOﬁ

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TEIIA C©
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmenT cuisbl. LieHTp Tsbxectn

Pemenue 3anau no teme
"MowmeHT cuinsbl. Llentp Tsxectn"

https://m.eds00.ru/VO2GV8YAT

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnueckoe
nBmkenne. Biaumoneiicteue ten"”

https://m.edsoo.ru/8D7SUVXS5J




30

31

32

KoHnTponbHas pabota 1o Teme
"MexaHN4YeCcKOe ABUKEHIE.
B3aumopetictBue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHUsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aWMO/ICHICTBUE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD?2

https://m.edsoo.ru/LQO6EH8F9

33

34

35

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Mexanuueckas paboTa u
MOIIIHOCTb

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

36

JlaGopaTtopHast pabota
«Omnpenenenue padbOTHI CHITBI
TPEHHUs IIPU PABHOMEPHOM
JBUKEHHUH TeJa Mo
TOPU30HTAILHOM MMOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8

37

38

39

CBs13b SHEpruM U paboTHI.
[ToreHnnaneHas sHEprus

Kunernueckas sneprust. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXPAaHCHUS SHCPIUn B
MCXaHUKE

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3y4eHne 3aKoHa COXpaHEHHS

https://m.edsoo.ru/0TVKEKIXB
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OHCPIumn»

Konebarensnoe JBUKCHUEC U €TO
XapaKTEPUCTUKHU

https://m.edsoo.ru/3EQ3BHBZ3

42

43

44

45

3aryxaromue KoieoaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIA
MasITHUKU

YPOK—I/ICCHCHOBaHI/IC
«3aBUCUMOCTh nepuoaa
KOJIEOAHHH OT KECTKOCTH
MNPY>XUHBI 1 MACChI I'py3a»

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHast pabota
«Ompenenenre 4aCTOTH U
nepuo/ia KojiebaHui MPyKUHHOTO
MassTHHUKaA»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChI
rpy3a»

https://m.edsoo0.ru/6YGEHWS8DT

48

49

Mexannyeckue BoJHEL. CBOiCcTBa
MEXaHWYECKUX BOJIH.
[IponosibHBIE ¥ TONIEPEYHBIE
BOJIHEI

Ypok-koHpepeHuus

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA
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"MexaHH4YeCKHE BOJIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHEI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnenoBanue
"HabaromeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

https://m.edsoo.ru/SRPRGGZV S

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk
U MHPA3BYK B PUPOJE U
TexHuKe"

[ToaroroBka K KOHTPOIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
Kosie0aHusl U BOJTHBI"

KonTponbHas pabora no teme
"3aKOHBI COXpPaHEHUS.
Mexanuueckre KonebaHus u
BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS57TM

https://m.edsoo.ru/ZVD77Z44VH

56

DIIeKTPOMarHuTHOE TOJIE.
QHCKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03
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60

3JICKTPOMArHUTHBIX BOJIH JIJIS
COTOBOI¥ CBA31"

VYpoxk-uccienoanue "M3yuenue

CBOMCTB SJICKTPOMAarduTHBIX BOJIH

C MIOMOUIBIO MOOHIIBHOTO
tenedona"

Pemenue 3agau Ha onpeneneHue

HaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoIa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEFX

62

63

64

65

Hcrounuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

3aKOH OTpaXeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAKCHHUA
CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R80OIT10S
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68

yTJia IPEJIOMJICHUST CBETOBOTO
Jy4a OT yrJia MajJieHus Ha
rpaHuue "Bo31yX-cTeKio""
Ypok-koHpepeHus
"Hcnonp30BaHue IOJTHOIO
BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS
CBs13B"

JInnzel. OnTnyeckast cuia JIMH3bI

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L.97F

69

70

71

72

[Toctpoenne nzobpaxkeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparoriei TuH3bI"
VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npuOops!"

['ma3 kak onTuyeckas cucreMa.
3peHue

https://m.edsoo.ru/MWU2YHLIN

https://m.edso00.ru/3XTVNZNIJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

74

75

Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrioxxeHue CueKkTpaabHbIX
uBeToB. Jlucnepcus cBera

Jlaboparopnas pabota "OnbITHI
M0 Pa3JIOKEHUIO OENOro CBeTa B

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH




CIIEKTpP U BOCTIPHSTHIO IIBETA
MPEIMETOB MPHU MX HAOIIOICHUN
yepes IIBETOBbIC (PMIBTPHI"

VYpoxk-npaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u qudpaxuus”
Omneitel Pesepdopaa u

77 pgopa https://m.edso0.ru/P922QVFIV
MJIaHETapHAask MOJICIb aTOMa
ITocTymarer bopa. Moaenb atoma

78 YAATH HOpa. VIOACIE aToM https://m.eds00.r/OBJPHEOG?2
bopa
Hcnyckanue u IOTJIONICHHE CBETa

79 atoMoM. KBaHThbl. JInHeluaTeie https://m.edsoo.ru/M9LRTHPCO
CIIEKTPhI
Ypok-npaktukym "Habnonenue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKAaHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monenb
PagmoaxkTuBHEIE IIpeBpaIEHNS.

83 a peBpail https://m.edsoo.ru/RA796TPSP
H3otomnsl
Pemenue 3agad mo reme:

84 " g " https://m.edsoo.ru/WX2HQP2S6

PannoaktuBHBIE MpeBpaleHUs

85 [lepnon nonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PagnoakTHUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IPUPOJE, MEAUIIMHE, TEXHUKE"
SlnepHble peakiny. 3aKOHBI

87 Aep peartt https://m.edsoo.ru/YOQ2XMKOO

COXpPAaHCHUA 3apAa0BOTO U




88

MacCOBOI'O YHUCEII

OHeprus CBA3U aTOMHBIX SIJIEP.
CBs13b MaccChl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

&9

90

91

92

93

Pemenue 3agau no reme

"SI nepubie peakun"

Peakuuu cunTe3a 1 1eneHUs
anep. UcTouHuKY SHEpruu
ConHua u 3B€31
Ypok-koHpepennus "Anepuas
sHepreTHka. JleicTBus
paZOaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBBIC siBIEHUS"

KonTponbHas pabora no teme
"DNEeKTpPOMaruuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanToBbI€ sABIEHNA"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHnue, 06061IeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zauMonencTBue Tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHue, 0600IICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 IO TEME
"TemnoBbie mporecch”

https://m.edsoo.ru/MMINLZOSQ




96

97

98

99

[ToBTOpEeHME, 060OIICHHE.
Pewenne pacyeTHbIX U
KaueCTBCHHBIX 33J1a4 110 TeME
"KII/] TermoBbIX aBurarenei"

[ToBTOpEHME, 000OIICHHE.
Perienne pacyeTHBIX U
KaueCTBEHHBIX 3a/a4 I10 TEME
"KII/] anextpoycTaHoBOK"

[ToBTOpEHHE, 000OIICHHE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeTOBEBI€E ABJIEHUA"

[ToBTopenue, 0600menne. Pabora

C TEKCTaMHU MO TeMe ""3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600menne. Pabora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

102

[ToBTOpenue, 0606menne. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
saBieHus"

[ToBTOopenue, o6o0menue. Pabora
¢ Tekctamu 1o TeMe "KBaHToBast
u sijepHas puznka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

https://m.edso0o0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NU8




MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MU (DU3MUECKHE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaTb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITMYNH

L.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYMHHO-CIEICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOrMYecKux ImaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3MUYECKHX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nveckre BeITUUMHBI B (POPMYIIBI M TPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHMS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yJabTaT, HAXOAUThb OIIUOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
dbuznyeckux  CBOMCTB  Tel:  (QopMylIHpoBaTh  MPOBEpSEMBIC
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOTIOTHOM MOTPEUTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYS NPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpaHKOB, IeJIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIIeA0BaHUS

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
Hpe,E[JIO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUU H3MCpCHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IPHUHLMIIBI JECUCTBUS HM3YYEHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHU,
UCTONB3ys 3HAaHUA O CBOMCTBax (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCTOJIb30BaHUs (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUUH W TMyTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICITATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/1aHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHusl HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEJOBaHUM, NpPHU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIENTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNIBl, BbICTPaUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIIHUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 33734y B y4eOHYIO, BBIACIATDH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (U3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (hPOPMYIIHI,
CBS3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

Q)HSHHGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BICHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3daKOHa UJIM 3dKOHOMEPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIbI, CBS3BIBAIOIINE (PU3NUYECKHUE BETMYMHBI: HA OCHOBE aHaIn3a
YCIJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX IS pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI U (HOPMYIIbI,
HEOOXOMUMBIC Ui €€ PEIICHUs, MPOBOAUTHh Pacdy€éThl M CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA OMMMCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Teln:  (OpMymuUpoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHHM:
IUIAHUPOBATh HCCJIENOBaHUE, COOMpATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJUIl U TpadUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3Yy4EHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTH CXEMBbI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COEVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIeH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUs (U3NYECKUX 3HAaHUHN B MOBCEIHEBHOMN
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OoOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTHYCCKOTO IMOBCACHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIONIMXCS 3HAHUA W TYyTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJIb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJEepXKaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITECIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3eHTalue

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPY BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemarh KOH(OIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/IHCCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHUpeE, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tl M (PU3MUYECKHE SBICHHA,
UCTIONB3Yys (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKHH  CMBICT  HCIOJIB3YyEeMBIX  BEJIMYMUH,
0003HauEHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOMICTBa

(bU3NIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauu (omMparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOIb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJIOCTAIOIIME  HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHusl, IPOBOJUTh pPacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMNMMCAHUEC HCCIICIOBAaHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOAWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAuYeHHE H3MepseMOil BennuuHbl (POoKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

1.11

IPOBOJUTHh HCCIENIOBAaHUE 3aBHCUMOCTEH (DU3NYECKUX BEIMYUH C
HCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUN: IIAHUPOBATh HCCIECIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH peE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJleays NPEeIIOKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH NCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HMCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MpPH PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HM 1711 oOecrieueHHs O€30MacHOCTH TMpU  OOpalleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAIHU (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTensHO (HOpMYyIHpys TOMCKOBBIM  3arpoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACpIKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth HTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJiep)KaHusl, MyOJIMYHO NIPEACTAaBIIATh PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIOJHEHUN Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesTh 00S3aHHOCTU B IPYIMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUSA
pasaena JJ1eMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA
®uszuka — Hayka O Ipupone. SBieHus npUpPOABL.
1.1 Ousnyeckue SBICHUA: MEXaHWYECKHE, TEILIOBBIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
1.2 BenuuuH.  Pusmdeckue  npubopsl.  [lorpemHocTs
U3MepeHnil. MexayHapoiHasi CUCTeMa €IMHULL
EcrtecTBeHHOHAy4yHBI METOJ IMO3HaHUA: HaOIIOJEHUE,
! 13 IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMYKEHUE TUIIOTE3,
' 9KCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE
Ha0JII0aeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
Ls N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
' Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl P MOMOIIM KHJIKOCTHOTO
TEPMOMETPA U AATUYMKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA
CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, HX
2.1 pa3Mepbl. OnbIThI, JHOKAa3bIBAIOIINE JHUCKPETHOE CTPOCHHE
BEILECTBA
2 JIBmkeHne wyactull BemectBa. CBA3b CKOPOCTH
2.2 JIBW)KEHUS  YacTULl C  TemmepaTypoud. bpoyHoBckoe
nBokeHue, iuddysus
53 B3anMozeincTBre 4acTUL] BELIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  Tel.
24 B3anMocCBA3p MeXIy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U MX AaTOMHO-MOJIEKYJIPHBIM

CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOAOM psIoB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JIEUCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb NMPU HEPAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aMMOJICHCTBHS TeEll
36 Cuna ympyroctn u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS W cuia TskecTH. Cuia TAXKeCTH
' Ha Jpyrux Iaserax. Bec Temna. HeBecomocTs
28 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3. Clo)keHre CWJI, HaAlpaBJICHHBIX MO OJHOM MPSIMO.
. PaBHOelicTBYIOIIAsA CHUIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B KMIKOCTH, MOJENH

QJICKTPHUYCCKOTO

aBToMoOMIII W Tak jgaiee). OmnpenencHue CcpeaHei

CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka 10

HaKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IIJIOTHOCTH

TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE

3aBUCHUMOCTh pacTsbKeHus (aedopMmaiuu) Npy>KUHBI OT

MPUIOKEHHON  Cuibl. ONBITBI, JIEMOHCTPHUPYIOILIUE

3aBUCHUMOCTE CHJIBI TPCHHUA CKOJIBXKCHHS OT BECa TECJIa U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusndyeckne SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 pPa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

HaBJ’ICHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS TaBICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TeMIIepaTyphl
43 [lepenaua naBneHuss TBEPABIMH TEIAMHM, KMIKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUSI KUAKOCTH OT  TIIyOWHBL.
4.4 I'unpocratuueckuii napagokc. CooOIarOmuecs COCy/IbI.
M'uapaBnuyueckre MEXaHU3MBI
ATtMmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHsl
45 CYIIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTBI HaJl YpPOBHEM MOPSI
16 N3mepenue armocdepHoro npasneHus. Ilpubopsl amns
' M3MepeHust aTMOC(HEpHOTo JaBICHUS
JlelicTBue KUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cHiIa. 3aKOH
Apxumena
4.8 [LnnaBanue ten. Bo3ayxoraBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTrpyXKEHHOWM B IKHAKOCTH YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TEIo, MOTPYKEHHOE B JKUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JCHCTBYIOUIEH
Ha TeJI0O B JKUJIKOCTH, OT Macchl Teaa. OIIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B XUIKOCTH, OT 00BEMaA
MOrPYKEHHON B KUJKOCTh YAaCTHU Te€Ja U OT IIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa TN
KOHCTPYUPOBAHUE  JIOJAKA W OIlpelnesieHne €€

l"py30HO,Z[’[>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 J1aBJICHUs Ha )KUBOU OPTraHu3M, TJIaBaHUE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCY.IBL,
YCTPOMCTBO BOJONPOBOJA, THMJIPaBIMUYECKUN Tpecc,
MaHoOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTenuunanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHass mexaHudeckas SHEprusi. 3aKOH M3MEHEHUs U
. COXPAHECHHS MEXaHUYECKON SHEPTUU
50 [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHS  TIpU




8 KVIACC

Kox
pa3nena

PaBHOMCPHOM JBHUXCHHNU TCJ1a oo FOpHSOHTaHBHOfI
noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydueHue 3akoHa

COXpPaHCHUMA MEXaHUYEeCKOH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuueckue YCTpOMCTBA: pbluar, IMOABHXKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJ1eMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTPOEHUs BemecTsa. Macca H  pa3Mmepbl
' MoJIeKyl.  OIBITBI, TNOATBEP)KIAIOLIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBsicHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxatue
6.6 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Baytpennss sneprus. CriocoObl ”3BMEHEHHUSI BHYTPEHHEH
. SHEPIUH: TeIIonepeada U CoBepIieHue padoThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
. U3JIy4eHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa NaBJICHUS
[Tapoobpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUA.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJ
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumote3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmronenne n3aMeHeHusl BHYTpEHHEH HEPTUu Teja B
pe3ynbTate Teronepeaadn U padoThl BHEIIHUX CHIIL.

HccnenoBanue SIBJIICHUS TETI000MEeHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

LWIAHAPOM.

duznueckue SABICHUS B IIpUupoac:

I/ICCJ'IC,Z[OBaHI/Ie Imponecca uCrapCHus.

OHpCI[CJ'ICHI/IC KOJIHM4YCCTBA TCIJIOTHI, IIOJYUYCHHOI'O

BOI[Of/i IIpu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOMN BIAKHOCTH BO3ayXa.

Omnpexnenenue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

IMOBCPXHOCTHOC

HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Mpupoje, uznyuenue ColiHIa, 3aMep3aHue

HHCA, CHCra.

BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 JaT4NK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS

ABUTaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

JIOMOB, THTPOMETpBI, ICHUXPOMETp, IapoBas TypOUHa,

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TeJ'IaMI/I)

aﬂeKTpH‘{eCKOC ITOJIC. HaprI)KéHHOCTB QJICKTPHUYCCKOTO

7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocutenu »snekTpuueckux 3apsaoB. DIE€MEHTapHBIH
7.4 anekTpuueckuii 3apsa. Ctpoenue aroma. [IpoBogHUKY U
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSSHHOI'O TOKa




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onektpuyeckas uenb. Cumia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu
[locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHBIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOe TONe 3eMIM U €ro
' 3HAUYEHME JIJISl KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. 3JEKTPOJIBUTaTeNiel B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIOpTe
Onbitel ®Dapanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOJACHHIO AJICKTPHU3AIAN TET MHIYKIIUEH

Y TIPU COTNIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTopeE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH  TPHU
MOCIIEZIOBATEIbHOM  COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapaIeIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, WIYLUIEr0 4Yepe3 pe3UucTop.
OnpeneneHne  MOIIHOCTHM  DJEKTPUYECKOTO  TOKa,
BBIIEIISIEMO Ha pe3uctope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oOveanHeHMH ©  paszneneHun. VccnemoBaHue
JEHUCTBUSI JIEKTPUUECKOTO TOKA Ha MAaTHUTHYIO CTPEJIKY.
OmbITEI,  JEMOHCTPHUPYIOIIHE  3aBUCUMOCTH  CHJIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAargiMuTHOrO I1oJisi Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTaATEIIA. N3mepenue KILJ
ANEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuUecKkue YyCTPOKMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK SICKTPUICCKON IHEPTHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 3I€EMEHTHI COAEPKAHMS
paznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXAaHNYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepHnoe NPSAMOJIMHENHOE JIBUKECHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH)KEHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JIBIDKCHUE
8.6 CBo0Ooguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBMkEHUE TIO OKpYXHOCTH. [lepuon u
8.7 yactota oOpameHusi. JIuHeliHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cyneprno3uIuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cujla TPEHHUS CKOJBXEHMS, CHIIa
' TPEHMSI II0KOS, IPYrUe BUIBI TPEHUS
214 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOIHOTIO IaileHUs
%15 JBuxenne  muaHer  Bokpyr  Connpa.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMOCTh U neperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Teja € 3aKPEIUVIEHHOW OCHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 WNmnynec Tena. MI3menenue ummyibca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
822 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU
[TpakTHyeckue paboOTHI:
OrmpesiesieHne CpeTHEe CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 OnpeneneHne yCKOpeHUs Tella IMPU PaBHOYCKOPECHHOM

JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH TYTH OT BpPEMEHH MpU
PaBHOYCKOPEHHOM JIBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHUS
OT CWUJBl HOpMalnbpHOro jasieHus. OnpeneneHue
Kod(pduuuenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IO
TOPU30HTAIFHON TOBepxHOCTH. OmnperencHue padoThI
CWJIBI  YOPYrOoCTH  IIpu  INoabEéMe  Ipy3a ¢
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0OKOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHUO/I, YaCTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHne sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onanc
Mexanndeckne BOJIHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHBIE U TONEpeYHble BOJHBL. JlIMHA BOMHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MexXaHHn4eCKHUEe BOJHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. 'poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTeMaTUYECKOro MassTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IIPY>XUHHOI'O MasgTHHUKA




HccnenoBanne 3aBUCHMOCTH — TepHoJa  KoiebaHui
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBELICHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyxuHsl. I3mepenune yckopeHust cBOOOIHOTO MaieHUs

®du3nuecKkue SBJICHUSI B IprUpoac: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSACEHHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, dXO
9.9 TexHudyeckue yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh CBeTa.
' BonHoBEIE cBOMCTBaA cBETA
10 [TpakTrueckue paboThI:
10.4 W3yyenue CBONCTB  JJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHHUS B MpUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBUE BUJIUMOTO, yIBTPauOIETOBOTO u
PEHTI€HOBCKOTO M3JIY4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlydeBas monenb cBera. UcTouHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpAHEHUE CBETA
1 113 Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaxKeHUst
' cBeTa
114 [Ipenomnienne cBeta. 3aKOH MPEIOMIIEHHMS CBETA.
' ITostHOE BHYTpEHHEE OTpaXKCHHE CBETa
11.5 JInnza. Xop stydeit B JIMH3e




OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONAa H

11.6
TesecKorna
117 ['maz kak onTudeckass cucrema. biuzopykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue Genoro ceera B criekTp. OnbiTel HhtoTOHA.
' CrnosxeHue ceKTpajabHBIX I[BETOB. Jlucepcus cBeta
[TpakTueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  YIJla  OTPa)KE€HUs
CBETOBOTIO JIy4a OT yIJia MajeHusl.
W3ydeHne xapaKTepUCTUK H300paKEHUS MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIVla IPEOMJICHUS
CBETOBOIO Jiyya OT yIJjla MaJeHHs] Ha TPAHUIIEC «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300pakeHui ¢ MOMOIIBI0 coOMparoien
JIUH3BIL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIICH JTNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OmBITEL 10 BOCHPUATHIO I[BETA TMPEAMETOB MPU UX
HaAOII0/IEHUU Yepe3 I[BETOBbIE (QUITBTPHI
duznueckue sBJIeHUs B mpupoze: 3atMeHust CoyHIa 1
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B aTMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' doToanmapar, ONTUYECKUE CBETOBOIBI
KBAHTOBEBGIE ABJIEHUA
121 Onwitel Pesepdopna u mimaneTapHas MOJENTh aTOMA.
' Mogens aroma bopa
Hcnyckanne w morJonieHue cBeta aToMoM. KBaHTHI
12 12.2
JInHenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
124 Ctpoenne aromHoro sanpa. HykioHHas Mopenb

aTOMHOTrO spa. M3otomnsl




PannoaktuBHbie mnpeBpamienus. llepuon momypacmana

12.5
ATOMHBIX sJEP
126 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u aenenus anep. MlcrouHuku sHepruu
' CouHiia u 386311
129 Slnepnas osHepretuka. JlelicTBUEe  paJMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGmtoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
1210 W3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusm).
H3mepenue paanoakTuBHOTO hoHa
@uznueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paIOaKTUBHOE W3JIYYEHUE TMPUPOJHBIX MHUHEPAIOB,
JNENCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJM DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBHMYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH HpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHHUC,
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBICHUMN
B OKpyXaromieM MHPE, BbIACIA HUX CYHICCTBCHHBIC CBOMCTBA

(pu3HaKH)

Binanenne ocHOBamMu MOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenme ocHOBaMH METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuro/IeHHs TTpaBUi 0E30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLWH, OMHUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BETUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIBHO COOUpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 HMHCTPYKIHMH, BBIYUCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh OAKCHEPUMEHTAIbHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yUYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO si/ipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3bIBAIOIINE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIUYHMHBI; YMEHHE ONpPENesATh Pa3MEPHOCTb

¢bu3nyecKoil BeTNYNHBI, TOJTYYEHHON IPU PEIIeHUH 3a1a4n

YMeHue XapakTepu30oBaThb INPUHUUIBI  JCUCTBHA TEXHHYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAlMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
HOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEP)KAaHUS, CIIPAaBOYHbIE MaTepUajbl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpopManu Y3 OJHOW 3HAKOBOM CHCTEMBI B JIpYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIUH CKOPOCTH, IPOEKIUU
NEepPEMEIICHHs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSAMOJIMHEWHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl Tejla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IMEPEMELIEHUs, NPOCKUHUU CKOPOCTU U IPOCKLHU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BpPEMEHM MJil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOEKLUHU IIepEMELICHUs, KOOPAUHATBI IIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBoboxnoe nageHue. PopMysibl, OMHUCHIBAIOIINE CBOOOJHOE MAaJeHHUE Tela I10
1.5 BEepPTUKAIM (JBUKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHMS,




1.6

IOPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKopoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

YCKOPCHUSI. CDOpMy.]'Ia JJIsL BBIYUCIICHUSA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. II10THOCTB BemiecTBa. CDOpMy.]'Ia JJII BBIYUCIICHHUA TITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha

TCIIO

1.11

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMHpHO@ TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna ajsi BBIYUCICHUSI CUJIBI TSKECTU BOIHM3HM oBepxHOCTH 3emin: F = mg.
JIBmxenue manet Bokpyr Comnnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTopHas pu3ndeckasi BeIUYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCAa IJIA SaMKHYTOfI CUCTCMBEI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIsI BBIYMCIICHU A

KMHETUYECKON YHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E 2
1.19 3aK0oH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHWYECKOM IHEPrur B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpaiieHne MEXaHUYECKOW SHEPTUU NPU HATMYUH CUIIbI TPEHHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Mowment cunsi: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHBIN 1 HenoABWKHBIN 0110kU. KII/] mpocThIX MexaHU3MOB,
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYMCIICHHS 1aBICHUS TBEPIOTO Tea:
_F
P= ch
101 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocTraTuyeckoe naBieHre BHYTPH KUAKOCTH.
dopmyiia 11 BBIYUCICHUS JABJICHUSI BHYTPH KUJIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['mppaBnuyecknii mpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD UM Ia3:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanne CYAOB 1 BO3AYXOIIAaBAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha T'paHHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBXKCHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPeAHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
YCKOpeHUs1 Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHNUH MPYKUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, AEUCTBYIOLIET0 Ha phlyar;
paboThl CHJIBI YIPYrocTH NpPHU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBON CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIIKMBAIOIIEH CHIIbI
OT MAacChbl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYKHUHE, OT CTEIECHH
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT yrjla HakJIOHA HaIlpaBISIONICH;
nepuoja (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U >KECTKOCTH HPY>KUHBI;
HCCJIEJOBAaHUE HE3aBHUCUMOCTH IEpHoJia KoJIeOaHU HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHUs phluara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeyHon CHUCTCMBEI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(hepHOro HaBiIeHHsS Ha XKUBOM OpraHu3M, IUIaBaHHE pbHIO, BOCIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUA, AOWHAMOMECTpP, IIOAIIMWIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJA, TMAPABIMYECKU Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, HXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

55 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBIICHUS

24 TennoBoe pacIIMpeHHE U CxKATUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sHeprus. PaGora u Termomepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y AelbHAst
TETIIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MPOLECCaX. YPABHEHUE TEIJIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUA B IPOLIECCE

510 UCIapeHuss M KoHAeHcauuu. KuneHwe IKMIKOCTH. YIenbHas TeIioTa

‘ napooOpazoBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucraymmsanus. l3MeHeHHMe BHYTpEHHEW DHEPrUU IIPU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I OHEPIUsA CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntume! padoTs! TermoBbix ABuratenei. KIIJI TeroBoro asuratess

Ilpaxmuueckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYHK) OMNYIIEH HArpeTbld UIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, IOCJE OIMYCKAaHHMS €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIEHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  IPU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIecca UCIapEeHHS

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaIlUJIIAPHBIC
SABJICHUST B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

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

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JIEKTPUUECKHUX 3apsA0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn

CYTMEPIO3UIINH YJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuuyeckux 3apsnoB. JlelicTBHE JJIEKTPUYECKOTO IOJIA  Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.




Hanpsxenue.
I=q/t,U=A/q

DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE AICKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OmMa miis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarennbHOE COEIMHEHNUE POBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U=U:I=I+1; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe TMoJie OPSIMOTO MPOBOJHUKA € TOKOM. JInHMHM
MarHUTHOW MHIYKIIHH
113 MarautHoe moOJIE IIOCTOSHHOIO MarHuta. B3anMOIENWCTBUE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMarauTHON nHAyKuu. [Ipasuino Jlenma
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIO0BATCIIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPeEOCTart,
CUETUYMK  IEKTPUYECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPOITPUOOPHI (mpumepsl), JJEKTPUUYECKUE
NOPEJOXPAHUTENIH, DIEKTPOMATHUT, 3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mognens cBeta. [IpsiMonnHeliHoe pacpoCcTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 [ucnepcus ceeta
324 JIunza. Xox nyueil B nuH3e. POKyCcHOE paccTOosHME JUH3bL. ONTHUYECKas Cuila
. auH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsI
Ilpakmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparoiet J1UH3bl; GOKYCHOTO PAcCTOSHUS
cobuparomiel JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
vy KOrI'Jla IpeIMeT paciojio’KeH B ABOMHOM (oKyce), oKa3aTess IpeIoMIIeHHUS CTEKIIa.
' HccnenoBanue cBOMCTBa M300pa)K€HUs, MOJIYYEHHOTO C  IOMOUIBIO
coOuparomiel JTMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHUIe
«BO3J1yX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHbl, 1Beta Te,
' ONTUYECKHE SBJIEHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
‘ CBETOBO/IbI
4 KBAHTOBGIE SAABJIEHUA
i1 PamnoaktuBHOCTh. Anb(da-, Gera-, ramma-u3nydenus. Peaknuu anbda-u Oera-

pacnana




4.2 Omnsitel Pesepdopaa mo paccestauro anbda-gactuil. [Inanerapras Moaens aTroMma

4.3 CocraB aromHoro spa. 3oronst

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 Snepuble peakuu. 3aKOHBI COXPAHEHUSI 3aPsI0BOIO U MaCCOBOT'O YUCE
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, UHANBUIAYAIbHBIA JO3UMETpP, KaMepa

Bunbcona, sanepHas s3HEpreTuka
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