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®denepanbHas padoyas mporpamMma 1o yueOHomy mpeametry «Dusuka» (6a30BbIi
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-HaydHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — IIpOrpaMMa 1o Qpu3uke, Gu3nKa) BKIOYACT MOSICHUTEIBHYIO 3aMHCKY,
cofiepkanue oOydeHus, MIaHUPyEeMbIe Pe3yJbTaThl OCBOCHHSI MPOTPaMMBI 10 (DU3HKE,
TEMaTU4ECKOe TIAaHUPOBAHUE, MepeueHb (KoauduKaTop) pacrnpeneacHHbIX M0 Kiaccam
MPOBEPSEMBIX TPEOOBAaHMM K pE3yJIbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENbHON
IpOrpaMMbl OCHOBHOT'O 0011ero oOpa3oBaHHsl M 3JEMEHTOB COJIEp:KaHUs MO (PHU3UKE,
nepedeHb (KOAU(PHUKATOpP) TMPOBEPSAEMBIX TpeOOBaHWA K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs M AJIEMEHTOB
coJiepKaHus 1o (hU3HKeE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢pu3nuke Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSl COCTaBJIEHA
Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOHM 00pa3oBaresibHOW MporpamMmsl, mnpeactaBieHHbix B @PI'OC OO0, a Takxke
c yueroM (enepanbHOil pabouel MporpaMMbl BOCITUTAHUS U KOHIICTIIIUW MPENOIaBaHus
yueOHOoro npenmera « Pu3nkay.

ConepxaHue mporpaMmbl 1O  (U3MKE HalpaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOMIMXCS U OpTraHU3alUI0 U3ydeHUs] (PU3UKU
Ha JIeATENbHOCTHOM OCHOBE. B mporpamme no ¢usmke y4uTHIBAIOTCS BO3MOYKHOCTU
yueOHoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO Kk MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM Pe3yJIbTaTaM OOy4YeHHUs, a TakKe MEXIPEIMETHBIC
CBSA3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOILETO
o0OpazoBaHusl.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpenesieHue y4dyeOHOro Marepuana
mo rojgaM oOyueHus (IO KiaccaM), MpesiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh
M3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHUS U y4yeTe
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXCs.

[Iporpamma no ¢u3uke pazpaboTaHa C LENbI0 OKa3aHUS METOIUYECKOW MOMOIIH
YUHTEIO B CO3IaHUH paboyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uznka ABISETCS CUCTEMOOOPA3yIOIUM JJii €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHUEH, Ouosoruei, actpoHomuend W (u3nueckoil reorpadueid, BHOCUT
BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT HamboJiee SCHbBIC
oOpa3ipl MPUMEHEHHs] HAYYHOrO METOJla MO3HaHHs, TO €CTh croco0a MOJIydYeHHus
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TNaBHBIX 3a7ad  (U3HUECKoro oOpa3oBaHHsI B CTPYKType OOIIero
00pa30BaHus COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH M MHTEpeca
K HayKe Yy 00y4aromuxcsl.



Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONATacT OBIAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

HAy4YHO OOBSCHSATH SIBJICHUS,

OLICHWBAaTb W  TOHHUMATH OCOOCHHOCTH  HAy4YHOTO  HCCIJICOBAHMS,

UHTEPIPETUPOBATh JAHHBIE W  HUCIOJb30BaTh HAyyHbIE JIOKa3aTelbCTBA
U1 TIOJTyYEHUS BHIBOJIOBY.

[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI OMPEIEICHBI
B KOHIICTIIMU TMpemnojaBaHusi ydeOHoro mpeamera «Ddusmka» B 00pa3oBaTeIbHBIX
Opra”u3ausax Poccniickon ®enepanun, pean3yoInX OCHOBHBIE
o011e00pa3oBaTeIbHbIC IPOTPAMMBI.

Henu uzyuenust pu3mku:

NpUOOpEeTEeHUE MHTEpeca M CTPEMIICHUS OOYYalOMIMXCA K HAYYHOMY H3YUYCHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IO03HaHUs U (HopMHpOBaHHE
HCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KakK pe3yibTara M3yYEHUS OCHOB
CTpOCHHs MaTepuu U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEJICTaBICHUA O ponu (PU3MKKA JUIsI  pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeld mpodecCuoHATbHON
JEeSATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaTpaBJICHUU.

JlocTikeHre 3TUX LieJied MporpaMMsbl Mo (U3UMKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMs 00ECTIEYNBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

npuoOpeTeHNe 3HAHUNW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHH ONHUCHIBAaTh M OOBSACHATH (PU3HYECKHUE  SBICHUS
C MCTIOJIH30BAaHUEM IOYICHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHUsI MPOCTEHINNX PACUYETHBIX 337a4 C MCIOJIb30BAHUEM
(bu3znyecKrux Mozeel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUN HAOMIOJaTh NPUPOJHbIE SBJICHUS M BBIIOJHATH OIIBITHI,
nabopaTtopHble pabOThl M JKCHEPUMEHTANbHbIE HCCIEAOBAHUS C MCIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMAIMEH (HU3UIECKOTO COMIEP KAHMS, BKITIOYas
MH(POPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OIlCHHBaHUE WH(HOPMAIIHH;

3HAKOMCTBO CO cdepaMu MNpodeCCHOHAIBHON JIEATEILHOCTH, CBSI3aHHBIMH
C (uU3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSAMM, OCHOBAHHBIMM Ha JOCTHKECHHSIX
(U3UYECKON HAYKH.

OO1iee 4YMCIO YacoB, PEKOMEHIOBAHHBIX Ji1 M3ydeHUs (UMK Ha 0a30BOM
ypoBHE, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJen0), B 8§ kinacce — 68 yacos
(2 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEZIEIIO).



[Ipennaraemslii B mporpaMmMme 1no pu3uke nepeueHb JadopaTopHbIX pabOT U OIBITOB
SBIISICTCS PEKOMEHIATEIbHBIM, YUUTENb JeNIaeT BHIOOP MPpHU MPOBEACHUH JIAOOPATOPHBIX
paboT W ONBITOB C YYETOM HWHAWBUIYAIbHBIX OCOOCHHOCTEH OOYydYaroUIMXCs, CIHCKa
AKCIIEPUMEHTAIBHBIX 3aJJaHUH, IPEIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa 1o (PH3HKe.



COILEPKAHUE OBYUYEHMUA

7 KIIACC
du3nka u ee poJib B MO3HAHNH OKPY:KAIOLIEro MUPa
®uszuka — Hayka o mnpupone. SBineHus npuponabl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BelnYuHbl. M3Mepenne pusndeckux BenuunH. Ousnueckue npudopsl.
[TorpemnocTs n3MepeHnii Mexx1yHapoIHasi CUCTEMA €IMHMII.

Kak ¢wu3uka wu Jpyrue eCTECTBEHHbIE HAayKd  H3Y4alOT  IPHUPOAY.
EcTtecTBeHHO-HAYUHBIN METO/] IO3HAHUSA: HAOIIOIeHNE, TOCTAHOBKA HAYYHOT'O BOMpPOCa,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TUIIOTE3, 00BSICHEHNE HAOII0JaeMOT0O
sBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPkI U MPolieaypa MPSIMbIX U3MEPEHUNM aHATIOTOBBIM U LIU(PPOBHIM
prudopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenye MEHBI ACTESHUS KAl H3MEPUTEIHHOTO TIPHOOpAa.

N3mepenune paccTosiHUM.

N3mepenune o0bemMa )KUAKOCTH M TBEPAOTO Tea.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TemriepaTypsl MPU ITOMOIIH KHUIAKOCTHOTO TEPMOMETpPA M JaTYHKA
TEMIIEPATypHI.

[IpoBenenune ucciaenoBanus Mo MPOBEPKE TUIOTE3bI: JTATBHOCTh IMOJeTa IIapuKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA ITyCKa.

IlepBoHaya/ibHBIE CBEICHUS 0 CTPOCHUM BEIECTBA

CtpoeHue BelecTBa: aTOMbBI U MOJIEKYJIbI, X pa3mepbl. OMNbITHI, TOKa3bIBAIOIINE
JTVMCKPETHOE CTPOEHHE BEIIECTBA.

JIBrmxeHne yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoynoBckoe nBmxkenue, nuddysus. BzaumoaeiicTBrue 4acTuil BemecTBa: MPUTHKEHHIE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(KkpucTammuyecknx) Teil. B3auMocBsi3b MEXAy CBOMCTBAaMU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJISPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO IBUYKEHUS.

Habmonenue nuddysumn.

HaGmronenue sBiieHHM, OOBSCHSIONIMXCS TPUTSHKEHUEM WIM OTTAJIKUBaAaHUEM
YaCTHI] BEILIECTBA.



Jlabopamophvie pabomwi u onvimol
OreHka TuaMeTpa aToMa METOI0OM PSIOB (C UCTIONIb30BaHUEM QoTorpaduii).
OnbITHI 110 HAOTIOJCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OnBITHI 110 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJIIPHOTO TTPUTSKCHHSL.

JIBH:xeHMe U B3aUMOIeiCTBHE TeJl
Mexannueckoe naBuxeHue. PaBHOMepHOE 1 HepaBHOMEpHOE JABUKEeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBMKEHUHU. PacueT ImyTr 1 BpeMEHU IBUKEHUS.
SBneHne UHEPIMU. 3aKOH UHEpIMU. B3auMoielicTBUE Ten Kak MPUIMHA U3MEHEHHUS
CKOpPOCTH JIBMKECHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuKa B3auMozeicTBus Ten. Cuia ynpyrocTd u 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U crJia TskecTH. Cuna
TSDKECTH Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. ClioxeHue cui, HapaBICHHBIX
nmo oaHou mnpsMoi. PaBHopeicTByromas cui. Cuna TpeHus. TpEeHHE CKOJIbXKEHUS
Y TpEeHUE TOKOsI. TpeHne B mpupoic U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHMuecKoro IBMXKESHHUS Tela.
N3mepenune ckopocTr MPSMOJIMHENHOTO JIBUKEHHS.
Ha6nronenue siBneHust HHEPIUU.
Hab6nronenue usmeHeHus: CKOpOCTH MPY B3aUMOJICHCTBUM TEN.
CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHHs OpycKa WIIH IIapUKa M0 HAKJIOHHOU
IJIOCKOCTH.

Ornpenenenue IIOTHOCTH TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (IedopMaiivin) npyKuHbI
OT MPUJIOKEHHOU CHUJIBL.

OnBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tela
1 XapakTepa COMPUKACAIOIIUXCS MTOBEPXHOCTEH.

/laBjieHUe TBEPABIX TeJ, dKUIKOCTEN U ra30B

HaBnenne. CrnocoObl yYMEHBIIIEHUS W yBeJIWYeHUs AaBicHus. [laBieHue rasa.
3aBUCHUMOCTH JIaBJIEHUS ra3a oT o0beMa, TeMrepaTtypshl. [lepemnaua naBneHus TBEpAbIMU
TeJIaMHu, JKUAKOCTIMU U ra3zamu. 3akoH [lackans. IIneBmMarnueckue MalIuHBL.
3aBUCMMOCTh JABJICHHS JKUJIKOCTH OT TIyOMHBL. [mapocTatudeckuii mapamokc.
CooOmatomuecs cocynbl. [ 'uapaBinueckie MEXaHU3MBI.

Atmochepa 3emumm u armocepHoe maBieHue. [IpUuuHBI CyIIECTBOBAHUS
Bo3AymHOM o06osouku 3emuu. Omnbir Toppuuennu. WM3mepenune armocdepHOro
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JaBJIeHUA. 3aBUCHUMOCTh aTMOC(HEPHOrO NABJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 n13MepeHus: aTMOCc(hEepHOTro J1aBJICHHUS.

JlelicTBHE MKUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX TeNo. BbeITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBneHuUs )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(HEPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONICH CUJIBI OT OO0BbeMa MOTPY>KEHHOM YacTu Tena
Y TJTIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBAaHWE WM TIOTPYKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN Te€Ja U KUAKOCTH.

JlabopamopHvie pabomul u onvimol

HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJE OT OObeMa MOIpYKEHHOU
B JKUJIKOCTb YacTH TeJa.

OnpeneneHne BBITAIKUBAOIIECH CWIbI, JCHCTBYIOLIEH HA TEJO, IMOIPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIIKMBAOIIEH CHJIBL, JCHUCTBYIOIIEH Ha TEJO
B JKUJIKOCTH, OT MACCBI TEJIa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIOLIEH
Ha TEJIO B )KUJIKOCTU, OT 00beMa MOTPY>KEHHOU B KUJIKOCTh YaCTH TeJa M OT IIOTHOCTHU
KUJIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKUA U OIPEACIICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTbie MEXaHU3MBI: pblyar, 0JOK, HAKIOHHAs MIO0CKOCTh. [IpaBuino paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHSI pbluara K OJOKY. «30JI0TOE MPaBUIIO»
Mexanuku. Koaddunment nonesnoro aericteus (panee — KIIJ[) mpocThix MeXaHU3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunernueckasi u noreHuuaibHas sueprus. [lpespaiienue
OJIHOTO BHUJA MEXaHWYECKOW DHHEPruud B JpYyro. 3aKOH COXpPAHEHUS HHEPTrUu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAaHU3MOB.



Jlabopamophvie pabomwi u onvimol

Onpenenenrie pabOThl CWIBI TPEHHUsS TPU PABHOMEPHOM JIBIDKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Hccnenosanne ycnoBui paBHOBECUS pblyara.

N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

TenoBble sABJICHUSA

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OTBIThL, TOJTBEPKIAI0IIUE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopgenu TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIPHO-KMHETUYECKOU TEOPHH.
CmauuBaHKeE U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIEPATYPBI CO CKOPOCTBIO TEIJIOBOIO JBHUYKEHUS YaCTHULI.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEH SHEpruu: Teruionepeaayda
U coBepuieHHe paOoThl. Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
M3JIy4YCHHE.

KonuyecTBo TemnoTel. YenpHas TEINIOEMKOCTh BellecTBa. TemtooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIIoBoro OanaHca. [lnaBieHue u oTBepaeBaHMe
KpUCTAJUIMYECKUX BEIIECTB. YJelnbHasg Termjaora 1uiaBieHus. IlapooOpa3zoBaHue
n koHaeHcamus. HMcmapenue. Kumenuwe. VYnaenpHas Teruiota mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHUSI.

BrnaxxnocTtbs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TermnoBsix aurareneil KIIJ[ remnoBoro neuratens. TemnoBble
JIBUTATENM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHHMS U NPEBPAILECHUS YJHEPTUH B TEILIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
HaOmnronenue siBieHui cMauyuBaHUs UM KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenune napienus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIAKICHUU.
[IpaBuia u3MepeHus: TeMIIEPaTyphl.
Bunbl Temonepenaymn.
OxJta>kieHue Mpu COBEPLIEHUU PaOdOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.



HaOmronenne kurenus.
Habmronenue noctossHCTBA TEMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHwvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHUSL.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeL.

Omnpenenenue 1aBaeHUs Bo3ayXa B Oa/JIOHE IIIPUILIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHHS BO3AyXa OT €ro odbeMma
Y HArPEBAHUSI UJTU OXJIAXKICHMSL.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPIUU Tena B pe3yJIbTaTe TeIuIonepeaadn
Y pabOThI BHEIIHUX CHUJL.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOJHOW M ropsiue
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IIPH TEIOOOMEHE
C HarpeThIM METANINYECKUM LUITUHAPOM.

Ornpenenenue y1eIbHON TEMIOEMKOCTH BEIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenre OTHOCUTENBHON BIAKHOCTH BO3AyXa.

Onpenenenue yIeabHON TEIIIOTHI IIJIaBICHUS JIbAA.

DJleKTpU4ecKre U MATHUTHDIE SIBJICHUS

OnexkTpuzaums Tenl. J[Ba poaa dSIEKTpUYECKHX 3apsAaoB. Bsaumopencrtsue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHITbl B3aUMOJIEHCTBUS 3apSIKEHHBIX TEJ
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

OnekTpuueckoe mnojne. HanpspkeHHOCTh  anekTpudeckoro mnois.  [IpuHiun
CYTIEPIIO3UIINH JICKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenne atoma. IIpOBOAHMKM M IUANEKTPUKU. 3AKOH COXPAHEHMS BJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHAN TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUECKOIrO TOKa. McTounnku
MOCTOSIHHOTO TOKa. JIeHCTBUSL 3IEKTPUYECKOro ToOKa (TEeIuioBO€, XHMMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKHUIKOCTSIX U razax.

OnekTpuueckas 1emnb. Cuiia Toka. DieKTpudyeckoe HampsikeHue. COnpoTUBIIECHUE
IIPOBOJIHUKA. Y IEJIBHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma g ydacTKa LIENH.
[TocnenoBarenbHOE M MapalIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa n MoITHOCTH ANIeKTpudecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpuueckue
LEMU U TOTPEOUTENH 3IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
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ITocTtosiHHBIe MarHuThl. B3ammoaencTBHE NOCTOSHHBIX MArHUTOB. MarHuTHOE
nosje. MarHuTHOE 1ojie 3eMJIM U €ro 3HaYeHME IS sKu3HU Ha 3emiie. OnbIT OpcTena.
MarauTHoe ToJI€ 3JICKTPUUECKOrO0 TOKa. [IpuMeHeHUe 3JIEKTPOMArHUTOB B TEXHHKE.
JleficTBE MAarHUTHOTO MOl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUIaTelb MOCTOSIHHOTO
Toka. HMcrnonp30BaHME  3JEKTPOJABUTraTesie B~ TEXHHYECKHX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIEKTpOMarHUTHOM uHHAyKuuW. [IpaBuiio JleHia.
OnekTporeneparop. CriocoObl MOTYUYCHHUS AICKTPUUSCKON IHEPTUH. DICKTPOCTAHIIUH
Ha BO30OHOBIIIEMBIX HCTOYHHUKAX YHEPTHUHU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poa 3JIEKTPUUYECKHUX 3aPAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEII.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUBJIEKTPUKHU.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTouyHMKHM TTOCTOSTHHOTO TOKA.
JIlencTBUS IEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuipl TOKa aMIIepMETPOM.
N3mMepenne 351eKTpUueCKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrat 1 Mmarazud COnpoTUBIICHUM.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH PA3/ICJICHUS MIOJIFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnebIT Dpcrena.
MarauTHOE 1oJjie TOKa. DJIEKTPOMAarHur.
JlercTBME MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.
HccnenoBanue siBJIeHUS SJIEKTPOMArHUTHOM MHIYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI 110 HAOJTIOICHUIO JICKTPU3AIIUH TeI MHIAYKIIUECH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS SJIEKTPHUUIESCKOTO MOJIS Ha TPOBOJIHUKH U THAJICKTPHUKH.
COopka u mpoBepKa padOTHI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepenue u peryaupoBaHUe CHJIbI TOKA.
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N3mepenne u perympoBaHue HaNPsSKEHMUSL.

HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKAa, MAYIIETO  4e€pe3  PE3UCTOp,
OT CONPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAU ITIONIEPEYHOT0 CEYEHU U MaTepHraa.

[IpoBepka npaBuia CIOKEHHS HANIPSKEHUI MPU MMOCIEA0BATEIbHOM COEIUHEHUH
IBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JAMIIOUKY,
OT HANPSLKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMOIECUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJI IIOCTOSIHHBIX MAarHUTOB IMpH UX OOBEAMHEHUU
U pa3JEIICHUH.

Hccenenoanue qelCTBUA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3ydenue nelcTBUs MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMnBITHI O UCCIIETOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHONW HHIYKIIUU: UCCIICTOBAHNE
M3MEHECHHMM 3HaYCHMS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJCHUS

Mexannueckoe  JaBWXKEHME. MarepuanbHas  Touyka. (Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO JBWKEHUA. PaBHOMEpHOE  NIPSMOJHUHENHOE
nBwKeHue. HepaBHOMepHOe mpsAMoOJIMHENHOE ABWkeHne. CpeaHsis W MIHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBUKCHUU.

Yckopenue. PaBHoyckopeHHOe TIpsiMONIMHEHOE nBIKeHHe. CBOOOAHOE TIajIeHHE.
Onpitel N'anunes.

PaBHOMEpHOE nBIWKEHWE MO OKpYXHOCTU. llepwon u dacrtota oOpareHws.
JIuHeHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBbii 3akoH HproTona. Bropoit 3akoH Hperorona. Tpermit 3akoH HproroHa.
[IpuHIMI CyTIEpIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJbKEHUS, CUJia
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUS.

Cuna TSKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO TafCHUSI.
JBmxenune mianetr Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocThb
U MEPETPY3KHU.
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PaBHOBecue MmarepuasibHOM ToOuku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJa C 3aKPEIUICHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTn.

Nmnynsc Tema. M3MeHenune wummynbca. Wmiynbc cunbl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsKeCcTH, YNPYrocTd, TPEHUS.
CBs3b 3Hepruu 1 padoTsel. [loTeHIMabHAsI SHEPTUS TENA, HOJHATOIO Ha/l HOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxaton npyxxuHbl. Knnetndeckas sneprus. Teopema
0 KUHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmiogenne MexaHMUECKOTO JBM)KEHHS Telda OTHOCHUTENBHO pa3HbIX Tel
oTcueTa.

CpaBHeHUeE MyTel U TPACKTOPU IBU)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIHHO
Pa3HbIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOIIMHENHOTO ABUKEHHUS.

Hccnenoanue npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue NBUKEHUS TEJa 110 OKPY>KHOCTH.

HaGmoneHnne MexaHMYeCKUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBHDKEHHH OTHOCUTEIBHO KaOWHEeTa
(bu3uKH.

3aBUCHUMOCTb YCKOPEHHS TeIa OT MACChI TENA U JEUCTBYIOIIEN HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHeHnue Beca Tena Npu YCKOPEHHOM JBHKECHUH.

Ileperaua uMiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHne uMIyJbca IMpu aOCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOHOM MaJICHUH.

CoxpaHeHHE MEXAHUYECKOM OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyHnpoBaHue TpakTa I pa3roHa M TadbHEHIIIET0 paBHOMEPHOTO JBHIKEHUS
IIapHUKa WA TEIIEHKKH.

Omnpenenenre cpemHel CKOPOCTH CKOJIBKEHUS OpyCKa WM JBWIKEHUS IIapuKa
10 HaKJIOHHOM IVIOCKOCTH.

Omnpenenenre yCKOPEHUs Tejla MPU PAaBHOYCKOPEHHOM JIB)KEHUU T10 HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPHU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HaYaJIbHOW CKOPOCTH.
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[IpoBepka TrUIOTE3Bl: €CIM NMPU PABHOYCKOPEHHOM JBIDKEHHUH O€3 HaudajabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psifi HEYETHBIX YHUCET, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBKEHHS OT CHJIbl HOPMAJIbHOTO
JaBIICHUSL.

Omnpenenenre ko uIreHTa TPEHUS CKOJBKCHUS.

OnpeneneHne KECTKOCTH PYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHUS TP PABHOMEPHOM JIBIJKEHUU Tela
10 TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C HCIOIb30BaHHEM
HEMOJIBMXKHOTO U MOJABMYXHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

MexaHn4yecKkue K0J1e0aHUA M BOJTHbBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMIUIATyAa. MareMaTH4eCcKuil W TpYKUHHBIA MasTHUKHU. [IpeBpaieHune
SHEPrUM MPHU KOJIeOATETbHOM JIBUKEHHUH.

3aryxatomue kosneOaHusi. BeiHykneHHble koneOanus. Pesonanc. MexaHnuueckue
BOJHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIponosibHBIE M momnepedHsle BOJHBL. JlnuHa
BOJHBI M CKOPOCTb €€ paclpoCTpaHeHUs. MexaHHuecKHue BOJHBI B TBEPIOM TeEIIE,
CEHCMHUYECKUE BOJIHBI.

3ByK. [’ pomMKoCTh 3ByKa 1 BicOTa TOHA. OTpaxkeHue 3Byka. MH(dpa3Byk U ynbTpa3ByK.

Jlemoncmpayuu
Hab6nronenue xonebanuii Tes o1 ASMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophwvie pabomul u onvimol

Omnpenenenre 4acToThl U Mepuo/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MepHoAa KoieOaHUM MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccrnegoBanue 3aBUCMMOCTH Tepuoja KojleOaHWid MPY>KUHHOTO —MasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHuil Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl Ipy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOaHWH TPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHust CBOOOIHOTO MMaIeHUSI.
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DJIEKTPOMATHUTHOE I0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
AJIIEKTPOMArHuTHeIX  BoiH. Illkama  siekTpoMarHUTHBIX — BoOJH. Vcmonb3oBanue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHUITLHOTO TeneoHa.

CBeToBBI€ SIBJICHUA

JlyueBas mopmenn cBera. Mcroununkum csera. [IpsmosMHENHOE pacnpOCTpaHEHHE
ceera. 3atmenuss CosHna u Jlynel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH mnpenoMiieHHs cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. VCnoap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xopn nydeit B nuH3e. Ontuueckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Teneckona. ['na3 kak onrnyeckas cucrema. biim3opykocTs U JATbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
1BeToB. Jlucnepceus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpPOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n3o0paxeHuil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBO/I.
Xon nydei B coOuparoleit JImH3e.
XO0J1 Iyuer B pacCenBarOLIEH JTUH3E.
[Tony4yenue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YIJIa OTPAKEHUsI CBETOBOTO JIyda OT yTJia aJcHHUS.
N3yuenne xapakTepucTUK N300paKeHUs MIPeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPaHUIIE «BO3IYX—CTEKIION.

15



[Tomy4yenue n3o0pakeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3HI.
OmnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKT.

ONBITH 10 BOCIPHUATHIO 1[BETA IIPEIMETOB IMPU UX HAOJIOJCHUN Yepe3 IBETOBBIC

(GUIBTPHL.

KBanToBbIe siBJICHUA

Onwitel Pesepdpopna u r1utaneraphas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u noriomieHue cBera aroMmoM. KBanTel. JIuHelyaTbie COEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO Spa.
Hyknonnas mogens atomuoro sigpa. M3oronsl. PagnoaktuBHbie npeBpamenus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHbI COXPAaHEHUS 3aPsAI0BOIO U MAaCCOBOTO YUCE. DHEPTus
CBSI3U aTOMHBIX sifep. CBsi3b Macchl U SHepruu. Peakuuu cuHTE3a W ACJICHUS SIIEP.
Nctounuku sneprun ConHIA U 3BE3/I.

AnepHas osHepretuka. JleWCTBUS pagUOAKTHBHBIX W3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CneKTpbl U3IIyYEHHUS U MTOTJIOIICHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cueTurka MOHU3UPYIOIINX U3TYyUEHUH.
Peructpanus nznmydeHust npuUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha0nroeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTMHM YACTHIBI 10 TOPMO3HOMY ITyTH
(o gotorpadusim).

N3mepenne painoakTUBHOTO (hOHA.

IHoBTOpHUTEIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOMINN  MOJYJIb TMPEJHA3HAUEH [JIs1 CUCTEMAaTHU3aINH
1 0000IICHHS] MPEIMETHOTO COJICPKAaHUS M OIbITa JEITCIIBHOCTH, TPHOOPETCHHOTO
NPy M3YYEHUH BCErO Kypca (M3UKHA, a TakKe I TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 1O (PU3HKE JJIsl 00YUaIOIIUXCsl, BRIOPABIINX 3TOT YICOHBIN
MpeIMeT.

[Ipy w3ydeHWH AAHHOTO MOMYJS PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BHIBI
JeSTeTPHOCTH, HA OCHOBE KOTOPBIX OOECNeYrMBaeTCs JOCTIDKCHHUE TMPEAMETHBIX
M MCTalpeAMETHBIX  IUTAHUPYEMBIX  PE3ylbTaTOB  OOydYeHHs, (QopMUpyeTcs
€CTECTBEHHO-Hay4YHass TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SIBJICHUM MIPUPOJIBI M TEXHUKH, OBIIAJICHIE YMEHUSIMH OOBSICHATh (DU3NUECKUE SIBIICHUS,
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NPUMEHSISI TIOJIYYCHHBIC 3HAHMS, peEIIaTh 3aJadyd, B TOM YHCJIC Ka4eCTBEHHBIC
Y SKCIICpUMEHTAJIbHBIE.

[TpuHIHMITHATBHO ACSITEILHOCTHBIN XapaKTep JaHHOTO MOJIYJIS Peali3yeTcs 3a CUeT
TOTO0, YTO 0OYYJAFOIINECS BBIMOIHSIIOT 3aaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHWUW PACIO3HABATh U HAYYHO OOBACHATH (QU3HUCCKUE
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIONb30BaTh HAYYHBIE METO/IbI HCCIIEAOBaHUS GU3NUYECKUX SIBIICHUH, B TOM YHCIIE
JUTSL TIPOBEPKH THITOTE3 U TIOJIYUYCHHUS TEOPETUUSCKUX BHIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTHIYECKOTO WCIOIb30BAaHUS Pa3IUYHBIX HCTOYHHKOB
SHEPrUM HAa OCHOBE 3aKOHA IPEBpAIICHHS M COXPAHCHHS BCEX HM3BECTHBIX BHIOB
SHEPTHH.

Kaxgas w3 TeM HaHHOTO MOJIYJs BKIIOYACT IKCIEPUMEHTAThHOE HCCIICIOBAHHE
oboOmraromero xapakrepa. Mojysib 3aBepiliaeTcsl MPOBEACHUEM JIUArHOCTUYECKOMN
1 OIIEHOYHOM pabOoThI 32 KYpC OCHOBHOI'O OOIIET0 00pa3oBaHMs.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpPeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHuss (pu3Mkum Ha YpOBHE OCHOBHOT'O OOIIET0 OOpa3oBaHUS
y oOyuaroierocst 0yayT cOopMUpPOBaHBI CIIEIYIONINE JUYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHMS

NpOSIBIICHUE HWHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOM
(bu3NYeCcKON HAYKH;

IICHHOCTHOE OTHOIIIEHUE K JJOCTHKCHHSIM POCCUHCKUX YICHBIX-(DU3HKOB;

2) rPaskKAaHCKOT0 M TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHU OOLIECTBEHHO-3HAYMMBbIX
U JTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) 3CTETHYECKOr0 BOCIIHTAHUSI:
BOCIIPUATHE OCTETHUUECKUX KayecTB (PU3NUECKON HAayKu: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHWS:

OCO3HaHWE LIEHHOCTU (PU3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaJKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsI KYJbTYPbI 310POBbSI 1 SMOIMOHAJILHOI0 0J1ArOMOJIYYHS:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAKHOCTU TMpaBWJI OE30MACHOTO TMOBEJAEHUS HA TPAHCIOPTE,
Ha JIOpOTax, ¢ JICKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIIOBHSX;
c(hOpPMHUPOBAHHOCTh HaBbIKAa pedieKcuu, MPU3HAHKWE CBOETO IMpaBa Ha OIIMOKY
¥ TaKOTO KE TIpaBa y IPYroro 4eiI0BeKa;

6) TPYA0BOT0 BOCIIMTAHMS:
aKTUBHOE Yy4yacTHe B PEHICHHWHM MPaKTHYSCKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aliy, HACEJICHHOTO MyHKTa, POTHOTO Kpast) TEXHOJOTHYECKO
U COIMAILHON HAMPaBIEHHOCTH, TPEOYIOMIUX B TOM YHCiIE U (PU3UUIECKUX 3HAHUM;
HUHTEPEC K MPAKTHUECKOMY U3yUEHHUIO MPODECCHii, CBA3aHHBIX C (PH3UKOM;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpHCHTAaIs Ha TMIpUMEHEHNEe (HM3UYECKUX 3HAHUU JUIA PEIICHHS 3a7a4 B 001acTu
OKpYXalolllel Cpeibl, IIIaHUPOBAHMS TOCTYNKOB U OIICHKU UX BO3MOKHBIX IMOCIEACTBUN
JUISL OKPYIKAIOIEH CPEIbI;

OCO3HaHMeE TII00ATLHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIEM U IyTeH UX PEIICHHUS;

8) amanTanyu K M3MEHSIFOIIAMCS YCJIOBUSM CONHAILHOM U MPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(M3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JAPYTHX;

MIOBBIIIIEHNUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEeIbHOCTD;

NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YUCe GOPMYIUPOBATH UJICH,
MIOHSITHUS, TUIIOTE3BI O PUBHIESCKIX 00BEKTaX U SIBICHUSX;

OCO3HaHHE JEePUIMUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
bu3uKY;

IUTAHUPOBAHUE CBOETO Pa3BUTHUS B NMPUOOPETEHUU HOBBIX (PU3UYECKHUX 3HAHUIA

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U MPHUPOJIBI, OOIIECTBA
Y YKOHOMUKH, B TOM YHUCJIE C UCTIOb30BaHUEM (PU3HUYECKUX 3HAHU;

OIIEHKA CBOMX JICHCTBUM C YUETOM BJIUSHUS HA OKPYKAIOILIYIO CPEAY, BOZMOKHBIX
rJ1I00aJIbHBIX TOCTEACTBUH.

METAINIPEIMETHBIE PE3YJ/IbTATBI

B pesynprare usydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
y oOyuaromierocsi 0yayT copMUpPOBAHBI METANPEIMETHBIE PE3yJIbTaThl, BKIIOYAIOIINE
MMO3HABATEIIbHBIE ~ YHUBEpCaJdbHbIC  y4eOHBIE  NEHWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCATLHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATbHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble jornyeckue aeiicTBus:

BBISIBJISITH M XapakTEpHU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB (SIBICHUN);

yCTaHaBIUBaTh  CYIIECTBEHHbIM  NpU3HAK  Kilaccu(UKalMM,  OCHOBAHHUS
TUTs1 00OOIIEHUSI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTax, TaHHBIX
Y HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3UUYECKUM SIBIICHUSM;

BBISIBJISITh MIPUYMHHO-CIICACTBCHHBIE CBS3HM MPU W3YYCHHH (PU3UYECKHUX SBICHUMN
¥ TIPOIIECCOB, MPOBOIUTH BBHIBOABI C MCIOJIB30BAaHUEM NEAYKTHBHBIX W MHIYKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYNH;

CaMOCTOSATENIbHO BBIOMpaATh CHOCOO penieHus: y4dyeOHoM (u3nyeckod 3amauu
(cpaBHEHHE HECKOJBKUX BapUaHTOB PEIICHUS, BEIOOP HAanbO0Iee MOAXOIAIIETO C YIeTOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBarTe/LCKHeE 1eHCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEN0BATEIbCKUN UHCTPYMEHT MO3HAHUSI;
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MPOBOAUTh IO CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIOE UCCIIeI0BAHNE (PUBUYECKOTO SBJICHUS,

OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XO/I€
UCCJIEIOBAHUSI WJIM DKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI 10 pe3yJibTaTaM
IIPOBEICHHOI0 HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (U3UIECKUX TIPOIECCOB,
a TakKe BBIIBUTAaTh MPEANOJIOKEHUS 00 HX Pa3BUTUM B HOBBIX YCIOBHUSIX
U KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

OPUMEHSTh PA3IUYHbIE METOJIbl, HMHCTPYMEHTBl W 3alpoChl TMPU TOUCKE
1 or6ope MHGOPMAIMK WJIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (U3HYeCcKOM
3a]1a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  HUHGPOPMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS,

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUS HHPOpMaLUU
1 WUIIOCTPUPOBATh pEIIaeMbI€ 3aJladyd HECJIOKHBIMU CXEMaMH, JAHarpaMMmaMuy, HHOM
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHuKkaTHBHBIE YHMBepPCAJbHbIE Y4eOHbIE JeHCTBHS
Oo0uenne:

B X0Ji¢ OOCYXKJEeHMsI y4eOHOTro Marepuasa, pe3yJbTaToB JIa0OpaTOPHBIX paboT
U TIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMbl W BBICKA3bIBATh
WJeH, HAIleJICHHBIC Ha pelIeHUEe 3aJadyd W TOAJepXKaHUE OJlarokenaTeIbHOCTH
00IIICHNS;

COTIOCTaBIIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JHAiora,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHHIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIBITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA).

CoBMmecTHas1 1eITEJILHOCTD (COTPYAHNUYECTBO):

MMOHUMATh M UCTIOIH30BATh IPEUMYIIECTBA KOMAHHOW U WHINBUYyaIbHON paOOThI
P PELIEHUU KOHKPETHOHN (hU3HUECKOi MPOOIEeMBbI;

NPUHUMATH 1I€JIM COBMECTHOM EATEIbHOCTH, OPTaHU30BHIBAThH JICUCTBHUS IO €€
JOCTIDKEHUIO: PACTIPEIEISITh POJIH, 0OCYXKIATh MPOIIECCHl U PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATHh CBOIO YacTh pabOTHI, TOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJI€HAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OONUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUS.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA
Camoopranuzanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYalMsIX, TPEeOYIOMUX
U1 perieHus: GU3NnYecKux 3HaAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
NPUHATUE PELICHUS B TPYIIE, IPUHATHE PELICHUN TPYIION);

CaMOCTOSITENIFHO COCTAaBJISITh AITOPUTM pEIIeHUs (PU3NUECKON 3a/ayil WM TUIaHa
HCCJICIOBAaHMsI C Y4YE€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraeéMble BapuaHThl PEIICHHI;

IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYallUU U MpeJylarath MiaH €€ U3MEHEHUS;

OOBSACHITh MPUYUHBI JOCTHKCHHS (HEAOCTHIXKEHUS) Pe3yIbTaTOB JESTEIBHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ[ BBIIOJHCHUS
(u3MYecKoro MCCIEAOBaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIINX TPYTHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IEJIH U YCIOBHSIM.

IMOIMOHAIbHbIA HHTEJLJIEKT:
CTaBUTh ceOI Ha MeECTO APyroro 4cC€jIOBCKa B XOAC CIIOpa WM JUCKYCCHUH
Ha HAYYHYIO TCMY, IOHUMAaTb MOTHUBBI, HAMCPCHUS U JIOTUKY APYIoro.

IIpunsiTue cedst U APyrux:
MpU3HaBaTh CBOE TNPaBO Ha OIMMOKY MpU pelieHUud QPU3NYECKUX 3aaad
WJIA B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE XKE MPABO JAPYIroro.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMBI MO (PU3UKE K KOHITy OOY4YEHUS
B 7 KJ1acce:

[IpeameTHBIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaykaTh
c(hOpPMHPOBAHHOCTh y 00YUAIOIIUXCS YMCHHI:

WCIIONIB30BaTh TOHATHSA: (U3NYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOICHNE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, CIUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTtHble COCTOSIHUSI BelecTBa (TBEpJioe, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBOKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpPaeKTOpus,
paBHOACHCTByIOIas cui, jAedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznmuuath sBieHUS (nuddys3us, TEmIoBOe JBMKEHHE 4YacTHIl BeIeCTBa,
pPaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBWKCHHUE, WHEPIUS, B3aUMOJICHCTBHUE TEI,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUICHHON OCBhIO BpaIllCHUs, Tepeaada TaBiICHUS
TBEPJBIMH TEJIAMU, KUIKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBIICHHUE, TUTABaHUE TeJ,
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MPEBpAIICHUs] MEXaHWYECKOM DHEPTruM) IO OMUCAHUI0 WX XapaKTePHBIX CBOMCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SBICHUN B OKpYXkKaroleM
MUpE, B TOM 4uciie PU3nyecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOpPOCTSIMH B JKMBOM M HEXKHBOM IIPUPOJE, NECUCTBHE CWIBI TPEHHUsS B IPUPOJE
U TEXHHUKE, BIMSIHHE aTMOC(EPHOIrO JIaBJICHUS Ha KUBOM OpraHU3M, IJIaBaHUE PbIO,
phIYard B Tele YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SBJICHU;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBICHUS, HCIOJIb3Ys
(dbu3UYecKue BEIMYMHBI (Macca, 00heM, TUIOTHOCTh BEIIECTBA, BPEeMsl, MMyTh, CKOPOCTH,
CpEIlHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUjla TPEHHUsI, J1aBlICHUE
(TBepmoro Tena, KHIKOCTH, Ta3a), BBITAIKUBAIONIAS CHJIa, MEXaHWdeckas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PUIIMEHT IOJIE3HOTO JICUCTBUS
MEXaHU3MOB, KMHETUYECKas U TOTCHIMAJIbHASI SHEPTHUs), MPU OMHCAHUH MPABUIBHO
TPaKTOBaTh (PM3MYECCKUN CMBICI UCIIOIB3YEMBIX BETUYHH, UX 0003HAUYCHUS W €IUHUIIBI
(bU3MYEeCKUX BEJIMYWH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIONIME JaHHYIO (U3HUYECKYIO
BEIIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTh TpadUKu HM3YyUYEHHBIX 3aBUCUMOCTEU
(hbU3MYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIOIb3Ys
MpaBUia CIOKEHUs CUJl (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUs! MEXaHWYECKON HHEpruu, MpHU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aITUCHIBATh €T0 MaTEMAaTHIECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUYECKUE SIBJICHWSA, TPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CHTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYHHHO-CJICICTBEHHBIC CBSI3M, CTPOUTh OOBICHEHHWE W3 1-2 JIOTMYECKHX IIIaroB
C UCIIOIb30BaHNEeM 1-2 N3ydeHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM, PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3aiayu B 1—2 ACHCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H 3alHCHIBATh
KpaTKOe yCIIOBHE, TOJICTABIATH (DU3UYCCKHUE BEIUYMHBI B (OPMYJIBI U TIPOBOIUTH
pacyeThl, HaXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIE /IJIs pEIICHUs 3a/1a4, OIIEHUBAThH
PEaTMCTUYHOCTD MOTYYEHHON (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOYKHO PEIIUTh MPH TOMOIIN (U3HUCSCKHX
METO/IOB, B OIMCAHUU WCCIEJOBAHUS BBIICIATH MPOBEPSIEMOE TPEITOIOKEHUE
(TUrIoTE3Yy), pa3aMYaTh U HHTEPIPETHPOBATH MOJYUYCHHBIN PE3yIbTaT, HAXOIUTh OIITHOKH
B XO/JI€ OTIBITA, TPOBOUTH BHIBOJIBI IO €TO pe3yjIbTaTaMm;

MPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3NYECKUX SBICHUN WU (PU3NIECKUX
CBOUCTB Tel: (hOpMYIUPOBATh MPOBEPSEMBbIC TPEANOIOKEHUs, COOMPATh YCTAaHOBKY
U3 TPEIJIOKEHHOTO O00OpYIOBaHWs, 3alHMChIBaTh XOJ OMbITa W (opMyIupoBaTh
BBIBO/JIBI;
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BBITIOJHATh TMPSIMbIE HW3MEPEHUs] PACCTOSIHUS, BPEMEHH, MAacChl Tena, oObema,
CWJIbl W TEMIIepaTypbl C HCIOJb30BAHUEM AaHAJIOrOBBIX U IU(GPOBBIX MPUOOPOB,
3aMKChIBaTh IMOKa3aHUsT NPUOOPOB C Y4YETOM 3aJaHHOW aOCOJIOTHOW MOTPEIIHOCTH
U3MEPECHN;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (hPU3UYECKON BETUYMHBI OT JAPYToi
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS
TeJa OT BPEMEHH JIBM)KEHMS Te€Ja, CUJIbl TPEHUS CKOJBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHUSI OT IUIOIIA1
CONPUKOCHOBEHHSI TEJ, CHJIbl YIPYTOCTU OT YAJWUHEHUS MPY>KUHbBI, BBITAJIKUBAIOLIEH
CWIbl OT o0bemMa TMOTrPY)KEHHOW YacTh Tella M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT IITyOUHBI, Ha KOTOPYIO MTOTPY>KEHO TEJO, YCIOBUN
IJIaBaHUA TeJl, YCIOBUW PAaBHOBECHsS pblyara U OJOKOB, YHYaCTBOBATh B IUIAHHMPOBAHUU
y4eOHOro HCCIIEAOBAaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIELys
MPEAJIOKEHHOMY  IUIaHy, (UKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTHU
(¢u3nyeCKrX BEIUYMH B BUAE NPEIOKEHHBIX Ta0IMI] U TpauKOB, IPOBOJUTH BHIBOIbI
10 pe3yJbTaTaM UCCIIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (PU3MUYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPIOTO TeNa, CUJAa TPEHUS CKOJBXEHUS, [aBJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CUJIa, AEHCTBYIOIIAs HAa IOTPYKEHHOE B )KUIKOCTb TEJIO, KO3(PPUIUEHT
IIOJIE3HOTO JIEWCTBUS NPOCTBIX MEXAaHU3MOB), CIEAYS IPEIIOKEHHOW WHCTPYKLUU:
IIPU BBINOJHEHUH M3MEPEHUI coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH
3HAYEHUE UCKOMOU BEJIMYHUHBI;

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpH padbore ¢ JabopaTopHBIM
000pyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX JACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCYIbl, 0apPOMETp, phlyar,
TTOJIBYDKHBIN M HEITOABYDKHBIN OJIOK, HAKJIOHHAS IIOCKOCTE;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C MCMOJB30BAHMEM MX ONUCAaHUA (B TOM YHUCIE: NOJIMUIHUKH, YCTPOKWCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHN Ipecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), UCIMOJb3ysl 3HAHUS O CBOWMCTBAX (PU3MYECKUX SIBJICHUH U HEOOXOJHUMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpPUMEpPax) MNPAKTHUUYECKOro
UCIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsl OOecHedeHus
0e3omacHOCTH TMpu oOpamieHuu ¢ nOpudopaMuM M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 3J0POBbs U COOJIIOICHHSI HOPM IKOJIOTMYECKOT0 MOBEJIEHUS B OKpY>Karouei
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopMmanuu B MHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpasl SIBJISIETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJTOCTOBEPHOM;
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WCIIONIb30BaTh MPHU  BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi  HAYYHO-MOMYJISIPHYIO
auTepaTypy (PU3MUECKOrO COAEp)KaHUs, CIpaBOYHBIE MaTepuajbl, PECypChl CETU
WuTepHer, BiIajeTb NpUEMaMHd KOHCIIEKTHUPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
nH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILLIEHUS HAa OCHOBE
2—3 UCTOYHUKOB UH(GOPMAIIUH, B TOM YHCIIE MMyOJINYHO TPOBOAUTH KPATKUE COOOIICHHUS
O pe3ylnbTaTax IMPOEKTOB WM YYE€OHBIX MCCIEJOBAHUNA, NPU OSTOM TPaMOTHO
UCIOJb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapaT Kypca (QHU3UKH, CONPOBOXKAATH
BBICTYIUJICHUE MTPE3EHTALUEH;

IPY BBINOJIHEHUN YUEOHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacipeesisiTh 00sS3aHHOCTH
B IPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3a7[auaMu, CJICAUTD 32 BBHIIIOJIHEHUEM TIJIaHa
JCHCTBHM, OLICHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBLHOCTb TPYIIHI, BBHICTPAaWBAThH
KOMMYHHMKATUBHOE B3aUMOJICICTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOTrpaMMbl MO (U3UKE K KOHILY OOy4eHUs
B 8 Kiacce:
[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE IBUKCHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACBIIEHHBIN NIap, BIaKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrusl, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi/, IIEKTPUUECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pa3nyath sIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CKATHE, TEIIoNepeaaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalMWUISIPHBIC SIBJICHUS, HCIApEHUe, KOHJACHcAIus,
IJIaBJICHUE, KpUCTAJUTN3aLUs (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MAarHuToOB, AEHCTBHE MArHUTHOTO MOJI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSA) TI0 ONUCAaHHWIO MX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPY>KarOIIEM
MHUpE, B TOM 4YHCIIe (U3NUECKHE SIBIICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISPHBIE SIBJICHUS B NPUPOJE, KPUCTALIBI B mpupoie, uizinydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE pOCHI, TymMaHa, WHEs, CHeEra,
AIEKTPUYECKUE SBIICHUS B aTMOC(heEpe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3emiid, apeiid MmoiarocoB, pojib MAarHUTHOTO MOJIS JIJIS )KU3HU Ha 3eMJie, TOJIIPHOe
CUSHHME, TIPU OSTOM TEPEBOAUTh MPAKTUYECKYHO 3ajadyy B Yy4eOHYIO0, BBIICATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUMN;
OMHCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DU3WYECKUE SIBICHUS, HCIOJIb3YS
(dbu3ryeckrue BeTUYUHBI (TeMmIlepaTypa, BHYTPEHHSIS SHEPrus, KOJUYECTBO TEIUIOTHI,
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yaenbHas TEIUIOEMKOCTh BEIIECTBa, YeNbHas TEIJIoTa IJIaBJICHUs, YAelbHas TersoTa
napooOpa3oBaHus, yJieJdbHas TEIJIOTa CrOpaHMs TOIUTMBA, KOA(PPUIMEHT MOJIE3HOTO
JEUCTBUSA TEIUIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUI
3apsif, cujia TOKa, JJIEKTPUIECKOe HAPSHKEHUE, COMTPOTUBIICHUE MMPOBOTHUKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pa00OTa U MOUTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAaKTOBaTh (DU3MUECKHI CMBICI HCIOJNb3yEeMbIX BEIWYUH, OOO3HAUCHUS
U eAUHMIBI (U3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTHh TpaPUKd HN3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUS BEIIECTBa,
MPUHIINTI CYTIEPIIO3UIINH OJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsia,

3akoH Oma jJig yyacTka Lemnu, 3akoH Jlxoyns-JIeHna, 3aKoH COXpaHEHUsl SHEPTUH,
MIPH 3TOM YMETh (POPMYITHPOBATH 3aKOH U 3aMUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE
CUTyallud  NIPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME W3 1-2  JIOTWUYECKMX  IIIaroB
C HCIIOJIb30BAaHHEM 1-2 M3y4yeHHBIX CBOMCTBA (U3NYECKUX SIBJICHUN, (U3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTrh pacyeTHble 3ajayd B 2—3 ACUCTBUS, WCHONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3bIBAIOIME (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJ]aul 3allChIBATh
KpaTKOE YCJIOBME, BBISABIATh HEAOCTATOK JAHHBIX JUIsl pEUIeHMs 3aJadud, BbIOUpaTh
3aKOHBI U (DOPMYITBI, HEOOXOAUMEBIE JIJISl €€ PEIICHUs, POBOIUTH PACUETHl M CPAaBHUBATH
MOJIy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIUIN (PHU3UIECKUX
METOJIOB,  WCIIOJIb3Ysl ~ ONHCAaHWE  MCCIEAOBAaHHWSA,  BBIICHATH  [POBEPSEMOE
MPENIOJIOKEHNE, OLEHUBATh IMPABUIBHOCTh MOPSAAKAa MPOBEACHHUS HCCIEIOBaHUS,
MPOBOANTDH BHIBOJIBI;

IIPOBOJUTH OMBITHl 1O HAOTIONEHUI0 (U3UYECKUX SBICHUNA WMIW (PU3NUECKHUX
CBOMCTB TeJ (KamWUISIPHBIEC SBJICHUS, 3aBUCUMOCTh JABJICHHS BO3/IyXa OT ero o0nema,
TEMIIEPATyphl, CKOPOCTH TMPOIIECCa OCTHIBAHMS W HATPEBaHMsSI NP U3TYyYECHUH OT I[BETa
u3nyvarouieil  (moryiomaromiel)  MOBEpPXHOCTH,  CKOPOCTh  MCHApeHHs  BOJBI
OT TeMmmepaTyphl KHUAKOCTH M IUIOHMIAAM €€ TOBEPXHOCTH, DIEKTPU3AIUs Tel
U B3aMMO/JICHCTBHE 3JEKTPUUECKHUX 3apsA0B, B3aUMOJIECHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MAaTHUTHBIX TIOJIEH MMOCTOSTHHBIX MarHWTOB, JCWCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA DJEKTPOMArHWTa, CBOWCTBA DJICKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpPMYJIUpPOBaTh MpOBEpsAEMbIe MPEANOJNOKEHUs, COOUpaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYI0BaHUs, ONMUCHIBATH XOJI OMBITAa i ()OPMYJIUPOBATH
BBIBO/IBL;

BBITMIOJTHATH TMPSMBIE HW3MEPEHUS TEeMIepaTyphbl, OTHOCHTEIHHOW BIAXKHOCTH
BO3[yXa, CHJIBI TOKAa, HANPSDKEHUS C HCIOJh30BAHMEM AaHAJIOTOBBIX MPHOOPOB
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U JTaTYMKOB (DU3MUECKHX BEJIMYMH, CPABHHBATh PE3YNbTAaThl M3MEPEHUH C Y4eTOM
3aJJaHHOW a0COJIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIMYUHBI OT APYroil
C HCIOJb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOMAAH MTONEPEYHOTO CEUEHUS U YIEIbHOTO COMPOTHBIICHHUS BEIIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSKEHUSI HAa IPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MapajuIe]IbHOTO COEIWHEHHH MPOBOJIHHUKOB):
IUTAaHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys
IPEIOKEHHOMY IUIaHy, (PMKCUPOBAaTh PE3YJbTATHI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TabJIUIl U TpauKOB, MPOBOIUTH BHIBOJBI MO PE3YJIbTaTaM HCCIICIOBAHNUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUUH (yAETbHAs TEINIOEMKOCTh
BELIECTBA, CONPOTUBIICHUE NMPOBOJHUKA, pad0Ta U MOIIHOCTh 3IEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMpaTh OKCIECPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS
NPEJIOKEHHON HHCTPYKIUU, U BBIYUCIIATh 3HAUEHUE BEJTUUHHBI;

coON0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C MUCIIOJIb30BAHUEM HX OMUCAHU (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIEpPMETP, BOJIBTMETP, CUETUYHK DICKTPHUUIECCKOMN
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUYECKHE MPEJOXPAHUTENH, DICKTPOMArHUT, 3JIEKTPOJIBUTATEIH
MIOCTOSIHHOTO ~ TOKa), MCHOJb3ysl 3HAHUSA O CBOMCTBaX (PU3MUYECKUX SIBICHUN
1 HE0O0XO0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI
[0 CXeMaM U CXEeMAaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUTATeNlb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEeOocTaT), COCTABIATH
CXEMbI AJIEKTPUYECKHUX LIENel C MOCIENOBATEeIbHBIM U MapajyieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH MpHUMEPHl (HAXOAUTh HMHGPOPMALUIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM MU3HU [UIsl oOecredeHust
0e3omacHOCTH Mpu OOpalleHMH C NOpubopaMH U TEXHUYECKMMHU YCTPOMCTBAMH,
COXPAHEHUS 310POBbsI U COOJIOICHUS] HOPM 3KOJIOTHYECKOT0 MTOBEJICHUS B OKpPY KarOIen
cpene;

OCYIIECTBIIAITh TMOUCK HHpOpMamu (uznueckoro coaepxanus B HHTepHere,
Ha OCHOBE HMEIOLIUXCS 3HAHUW M MyTeM CPAaBHEHUS OIMOJHUTEIbHBIX HMCTOYHUKOB
BBICTIATh HMH(OpManmio, KOTopas SBISETCA NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCTIONb30BaTh TMPH  BBINIOJHEHUHM yUYEOHBIX 3aJaHUil  HAyYHO-TIOMYJSPHYIO
aUTepaTypy (U3HUECKOro COJEpXKaHus, CIPaBOYHBIE MaTEpUajbl, PECYpChl CETH
WuTepHer, BhajeTh NpUEeMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE IYOIMYHO MPEICTaBIISTH
pe3ynbTaThl MMPOEKTHOM WM HCCIEA0BATEIBCKOW NEATEIBbHOCTH, IPU 3TOM IPaMOTHO
WCIIONIb30BaTh M3YYCHHBIM MOHATHHHBINA amnmapaT Kypca (GU3MKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3CHTALNECH;

IpYU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKHUX MPOIECCOB
pacupenensiaTb 00S3aHHOCTU B I'PyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 33Jla4aMH,
CIICIUTHh 3a BBIOJIHEHUEM IIJJaHA JEHCTBUM M KOPPEKTHUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACSATENBHOCTb TPYIIIbI, BBICTpAMBaTh KOMMYHHUKATHUBHOE
B3aUMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(PIUKTEHI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTPaMMBbI MO (HU3MKE K KOHILy OO0y4YeHUs
B 9 Kiacce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATHS: CHCTEMA OTCYETa, MaTepuajbHas TOYKAa, TPACKTOPUS,
OTHOCHUTEJILHOCTh MEXaHWUYECKOTO ABMXKEHUs, neopmarus (ynpyras, miacTuyeckas),
TpPEHUeE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U MIEPETPY3KH, LICHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSAKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, SJICKTPOMATHUTHBIC BOJIHBI,
IIKajga AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JadbHO30PKOCTh, CIEKTPHI
UCITyCKaHUSI U TIOTJIONIEHUS, aibda-, 0eTa- U raMma-u3inydeHusi, U30TOIbI, sjiepHas
DHEPreTUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBKEHUE,
PAaBHOYCKOPEHHOE MPSAMOJIMHEMHOE IBUKEHUE, CBOOOAHOE MaJicHUE TEJ, paBHOMEPHOE
IBIKEHUE TI0 OKPYXXHOCTH, B3aUMOJIECHCTBUE TEJ, PEAKTUBHOE JBUYKEHHE,
KoJiebaTenbHOe IBIDKCHHME (3aTyXawllre W BBIHYXICHHBbIE KojeOaHUs), pE30HaHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKA, IPSIMOJMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIoKEHUE 0eJIoro CBeTa
B CIEKTP M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCUSI CBETAa, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUS ) 10 OMMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3nyYecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SIBJICHUH B OKPYKAIOIIEM MUPE
(B ToM uncne pusudeckue SBICHUS B MIPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIIIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JBU)KEHHE JKUBBIX OPraHW3MOB, BOCIIPHUSTHE 3BYKOB
XKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHaMH, 5XO, I[BETa Te,
ONTHUYECKHE  SBJIIGHUS B  MPUPOJE, OHOJIOTHYECKOE  JIEMCTBUE  BUIUMOTO,
yIbTPa(PUOIETOBOTO M PEHTIEHOBCKOTO W3IY4YCHUH, €CTECTBEHHBIA PaTUOAKTHUBHBIN
(G oH, KOCMUYECKHE JTydd, PATMOAKTHBHOE U3IyYCHUE MPUPOTHBIX MUHEPAJIOB, JIEHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHUM Ha OpraHu3M 4YejoBeKa), IpPU HTOM MEPEBOAUTH
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MPAKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH)
(bu3HYeCcKUX SIBICHHUI;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBICHUS, HCIOJIb3Ys
¢du3nUecKue BEIMYUHBI (CpeAHss 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBYDKEHUHW, YCKOPEHHE, TEepEeMEINIeHNe, MyTh, YIoBas CKOPOCTh, CHja TPEHHS, CHja
yIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOIHOTO MajIeHUs], BEC TeJla, UMITYJIbC TeJa,
UMITYJIBC CHJIBI, MEXaHWYECKas paboTa W MOIIMHOCTh, MOTEHIMAIbHAS JHEPTHUs Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3E€MJIM, MOTEHIMAJIbHAS SHEPIHsl CKATOW MPY>KUHBI,
KUHETUYECKasi YHEPTUs, MOJTHAs MEXaHUYeCKasl SHEePIus, IEpUoJ] U YacToTa KoJieOaHuH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa H BBICOTAa TOHAa, CKOPOCTh CBETa, IOKa3aTeib
IOPEJIOMJICHUS] CpPEeJlbl), MPU ONUCAHUM MPABUIBHO TPAKTOBATh (PUBUUYECKHUIM CMBICI
HCITOJIB3YEMBIX BEIIMYWH, 0003HAYCHUS W CIAMHHIBI (PH3NYECKUX BEIWYMH, HAXOIUTh
(GOpMYJIBI, CBS3BIBAIONINE JMAHHYIO (U3MYECKYIO BEIMYWHY C JAPYTHUMH BEIUYMHAMH,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJN, (PU3MUYECKHE SBICHUS W TPOIECCHI, HUCIIONB3YS
3aKOH COXPAHEHMS PHEPrUH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIIUI CYNEPIIO3UIINH
CWJI, TPHUHIMI OTHocuTelbHOCTH [anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOHBI OTPKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3aps0BOTO
M MaccoBOTO YHCENl MpPH SACPHBIX peaklusX, Mpu 3ToM (OPMYIUPOBATh 3aKOH
Y 3alACHIBATh €70 MAaTEMAaTHIECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIBIATH  MPUUYHUHHO-
CICICTBCHHBIC CBS3M, CTPOUTh OOBACHEHWE W3 2—3 JIOTUYECKUX  IIaroB
C HCIIOJIb30BaHWEM 2—3 H3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacueTHbe 3a7aud (ONMHUpAIOIIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIONBb3Ysl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIONINE (PU3UYECKHUE BEIUYMHBI: HAa OCHOBE
aHaIM3a yCIIOBUS 3a7a4M 3aIMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIONINE WU
M30bITOYHBIE JJaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC JJI PEIICHUS,
MIPOBOJIUTH PACUCTHI U OTICHUBATH PEATUCTUIHOCTD MOTYISHHOTO 3HAYCHUS (PU3HUCCKON
BCJTUYHHEI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXXHO PEHIUTh TP MOMOIIN (PU3HUECKHX
METO/JOB,  HWCIIOJB3yS  OMHCAaHWUE  MCCICNOBAaHUS,  BBIACIATH  MPOBEPSEMOE
MPEANOJIOXKEHNEe, OIICHUBATh MPABUJIBHOCTh TMOPSAKA MPOBEACHUS HCCIICIOBAHNUA,
MIPOBOJIUTH BBIBOBI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U OTIBITOB;

IIPOBOJUTL ONBITHI IO HAOMIOMCHUIO (U3UYECKUX SBICHUH WM (PU3HUSCKHX
CBOWCTB Ten (M3ydeHHEe BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTbH TIEpHOIa KOJIeOaHUH MTPY>KUHHOTO MasTHHKA OT MacChl TPy3a U )KECTKOCTH
MPY>KWHBI W HE3aBUCHUMOCTh OT AaMIUIUTYABl MajbIX KOJCOaHH, MPSIMOJIMHEHHOE
pactnpocTpaHEHUE CBETa, Pa3jOKEHHWE OENIoro CBEeTa B CHEKTP, M3yUYEHHUE CBOWCTB
M300pakKeHUs B IIOCKOM 3€pKajie U CBOMCTB M300paKeHHS MpeaMeTa B coOuparoien
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JMH3€E, HAOJII0/IEHUE CIIONIHBIX W JIMHEWYAThIX CIIEKTPOB M3TYUYEHUS): CAMOCTOSITEIIbHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pyAOBaHHUSA, OMHKCHIBATH XOJ OIBITA
U €0 Pe3yJIbTaThl, POPMYITHPOBATH BHIBOBL;

IIPOBOJIUTH TIPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPEHUMN, ONPEACTsis CpeaHee
3HAUYCHHUE U3MEpAeMON BeTWYMHBI ((OKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIHHOTO TPUOOpPa);

MIPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBIKEHUN
0e3 HavaJIbHON CKOPOCTH, TIEpHoia KoJIeOaHN MaTeMaTHIeCKOro MasiTHUKA OT JITHHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XCHHs CBETa OT yrjila MajeHUs U yIJia MpeoMIICHUS
OT yTJia MaJeHusl): TUIAHUPOBATh UCCIIETOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(UKCUPOBATh PE3YJIbTATHl TMOJYYCHHONW 3aBUCUMOCTH (U3MYCCKUX BEIMYUH B BHUIE
TabsuIl ¥ TpauKOB, MPOBOIUTH BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHBIE HU3MEpPEHUS (UMUYECKUX BEIUYUH (CpPEeIHssl CKOPOCTh
¥ YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOTHOTO MaeHHS,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHHUS CKOJIbKEHHUS, MeXaHuuyeckas pabdota
M MOIIHOCTh, YacTOTa W TMeEpuoja KOJeOaHWM MaTeMaTu4ecKoro U MPY>KHHHOTO
MasITHUKOB, ONITHYECKAs CHJIa COOMPAIOIIEH TMH3bI, paTHOAKTUBHBINA (OH): TUTAHUPOBATH
U3MEpPEHUsI, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUS,
ciemys PeIOKCHHOW HHCTPYKITUY, BRIYUCIISTh 3HAYCHUE BEJTUIHHBI U aHAJTM3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI C YUYETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHU;

coONI01aTh MpaBWIIa TEXHUKM O€30MACHOCTU MpU padoTe ¢ JadopaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJEIEH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJI0, TOYEYHBIM MCTOYHUK CBETa, JIyd, TOHKAs JIMH3A,
TUTaHEeTapHasi MOZAENb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTEpU30BaTh TPHHIUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECCKUX
YCTPOWCTB C HCIIONB30BAHUEM WX OMHCAHUSA (B TOM 4YHCJE: CHUAOMETP, NAaTYUKH
TMIOJIOKEHUSI, PACCTOSIHHS U YCKOPEHUS, pPaKeTa, 9X0JI0T, OYKHU, MEPUCKOII, (poToamnmnapar,
ONITUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), HCHONB3YS
3HAHUS O CBOWCTBaX (PU3WYECKUX SBJIEHUA W HeoOXoaumbie (u3MyecKue
3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMATHYHBIC PHCYHKH H3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTUUYECKUX IMPOIIECCOB MPHU PEIICHUU
y4eOHO-TTPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS TIOCTPOSHHUS H300paskeHUi
B TUIOCKOM 3€pKajie U COOMpAroIIel JHH3E;

MPUBOANTH TMPUMEPHl (HAXOAUTh HHGPOPMAIMIO O MPHUMEPAX) MPAKTHIECKOTO
UCITONIB30BaHUs (PU3MYCCKUX 3HAHWA B TIOBCEIHCBHOW JKM3HU I OOCCIICUCHMS
O0e3omacHOCTH TpU OOpaleHuu ¢ NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUs 370POBbsI U COOIIOIEHUST HOPM DKOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIIEH

cpene;
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OCYIIECTBIIATh MOUCK MHOpMalu B MHTepHETE, caMOCTOSITENbHO (HOPMYyIUpys
MOMCKOBBI 3alMpoc, HAaXOIUTh MYTH OIpeNeJeHHUs] JOCTOBEPHOCTH TOITYYCHHON
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCS 3HAHUH U JOTIOJIHUTEIBHBIX HCTOUHUKOB;

WCIIONIb30BaTh MPU  BBIMOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJSPHYIO
JUTEepaTypy, CIpaBOUYHbIE MaTepuaibl, pecypchl cetu WHTepHeT, BIaJeTh MpueMamMu
KOHCIIEKTUPOBAHU TEKCTa, MPeoOpazoBaHusi MHPOPMALIUU U3 OJHON 3HAKOBOI CUCTEMBI
B IpYTy1o;

CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
MHQOPMALIMU U3 HECKOJbKUX HWCTOYHUKOB, MYOJIMYHO NPEACTABIATH PE3yJIbTaThl
MPOEKTHOM MJIM MCCIIEOBATEIbCKOM ACSITENFHOCTH, P TOM TPAMOTHO MCIOJIB30BaTh
M3y4YCHHBIN MOHATUHHBIA amnmapar HM3y4aeMoro pasziena (HU3UKH M COMPOBOXKIATH
BBICTYIJICHHUE MTPE3CHTALINEN C yIETOM OCOOEHHOCTEN ayTMTOPUU 00YHaIOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaunmenoBanue [IporpamMmmHoOe conepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
/11 pa3/iesioB U TeEM

y4e0HOTO MpeamMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BEJIMYUH. OU3HUECKUE
npubopsl. [lorpemnHocts
U3MEPEHNN
MexyHaponHas cucreMa
€IUHULL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznuuuii Mexay pu3anyecKuMu
O MpUpoae SIBneHus NpUpOABIL. Y XUMUYECKUMU NPEBPALLIECHUSIMH.
@U3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus pU3nIecKux
MEXaHUYECKHE, TEIJIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Ha6umoienue u onvcanue pU3n4ecKux sBICHUN
3BYKOBBIE
1.2 | dusnueckue @u3nyecKre BEITUUYHHBI. OmnpeneneHne LEeHbl AeIEHNS Kb
BEJIMYMHBI N3mepenue puznueckux U3MEPUTENBHOTO IpUOOpA.

N3Mepenne MTMHENHBIX Pa3MEPOB TEN

Y IPOMEXYTKOB BPEMEHH C yU4ETOM
IIOTPEIIHOCTEM.

N3mepenne 00beMa )KUAKOCTH U TBEPAOTO TeNA.
N3mepenue TeMiiepaTypsl IpU IOMOILIN
KUJKOCTHOTO TEPMOMETpPA U IaTUMKA
TEMIEPATYPHI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKIX
XapaKTEepUCTHUK, HATIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MAJIBIX
IPOMEXYTKOB BpeMeHU. OOCyxIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU
U3YYaroT MPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I TO3HAHUS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOMpPOCa,
BBIIBHKCHUE THUTIOTE3,
AKCIIEPUMEHT I10 POBEPKE
TUTIOTE3, O0OBICHCHHC
HaOJII0/TAEMOTO SIBJICHHUS.
Onucanue Gu3NIECKUX
SIBJICHUM C IIOMOILBIO
MoJEeNen

BrinBmkenne rumnoTes3, 00bICHSIONINX TMPOCTHIE
SBJICHMSI, HAIIPUMeED:

— MIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B KaPKYIO OTOAY B CBETJION OACKIE
IPOXJIaIHEN, YeM B TeMHOU. [Ipemyioxenune
CIIOCOOOB MPOBEPKU THIIOTES.

[IpoBenenue nccnen0BaHus O NPOBEPKE KAKOW-
100 TUTIOTE3BI.

[TocTtpoenue npocrenux Mmoaenen GU3nIecKux
SBJICHU (B BUJIC PUCYHKOB WJIM CXEM), HAIPUMED
naJieHue MpeaMeTa; NPSIMOIMHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOEHHE
BEIIESCTBA

HalGnronenue n nHTEpIpETaids OTBITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHKa pa3MepoB aTOMOB U MOJICKYIT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas pabora mmo teme: «OneHka
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JIMaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)».
Omnpenenenne pasMepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEPaTypPOH.
bpoyHoBCKOE nBUKEHHE,
b dy3us.
B3anmMoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenne u 00bSICHEHNE OTIBITOB

10 HaOJIOZICHHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenrie u 00BICHEHUE OTBITOB

110 OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO
MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSTHUS BEIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mexy
CBOVCTBaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUAX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOJIB30BAaHUEM IIPOCTBIX
MO/IeJIel) OCHOBHBIX Pa3JIMYUid B CTPOEHUU Ia30B,
KUIKOCTEN U TBEPIBIX TEJL.

OO0BsICHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

Y TBEPABIX Tell, 00JIBIION CXKMMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus POPMBbI TBEPABIX TEN
Y TEKYYECTH KHUJIKOCTH.

[IpoBeneHME ONBITOB, TOKA3BIBAIOLIUX, YTO

B TBEPJIOM COCTOSIHUH BOJIbI YACTHUIIbI HAXOJATCS
B CpEJIHEM Jajbllie APYT OT JApyra (IIIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VYcraHoBI€HUE B3aUMOCBSI3H MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI

Y CYLIIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBMKeHMe M B3aMMOIeUCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | MccienoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMepHOE ONPENIEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE HaOmnronenue HepaBHOMEPHOTO JIBUKEHUS
neuxeHue. CKopocThb. Y ONPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKEHUS.
MIPU HEPABHOMEPHOM OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJIKOCTH, MOJEIU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKIIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha oripeiesieHUe MyTH, CKOPOCTU
Y BPEMEHU PABHOMEPHOTO JIBUKECHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
IBWKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYT

B €MHUIE 00bEMaA
BEIlIECTBA

00yCIIOBIICHHBIX HHEPIIUEH, HAITPUMED, UTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MT'HOBEHHO TIPEKPATHUThH JBMKEHUE HA BEJIOCHUTIC]IC
WJIM CaMOKATe U T. 1.

IIpoBeneHre u aHATN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBIDKEHUS TEJa B pe3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEJI.

Pemrenue 3ama4 Ha onpeeieHUE MacChl Tella, €ro
00beEMa U INIOTHOCTH.
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IIpoBeneHME U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

M3mepeHue Maccel Tella pa3IudyHbIMU CIIOCOOaMHU.

OHpGI[eJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHUA €TO MACChI U o0beMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu 1 3aK0H
I'yxa. M3mepenue cusl

C HOMOUIBIO TMHAMOMETDA.
SIBNeHME TATOTEHUS U CUJIA
TsoKecTU. Cuiia TSKECTH
Ha JPYruX IUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIpPAaBJIECHHBIX MO OJHOMN
IPSIMOIA.
PaBHOzeMcTBYIOIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIb)KEHHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C MIOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJIUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccenenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 IpakTUYECKUX CUTyalUi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyalnii, CBA3aHHBIX C SIBJICHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C UCII0JIb30BaHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JUHAMOMETPA.
O60cHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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AHaJIN3 1 MOAENTUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJyYeHUE MTpaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BIOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYUHBI PAaBHOAEHCTBYIONIECH
CHIL

N3ydenune cuiibl TPEHUS CKOIbKEHUS U CUITbI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYalU, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnonap3oBaHueEM GOPMYIT
JUISl pacueTa CUJIbI TSHKECTH, CHIIbI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
nasijeHus. /laBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

O6ocHOBaHME CIOCOOOB YMEHBIIICHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYECHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenne ocoOeHHOCTEN epeaadyn JaBICHUS
TBEP/BIMH TEJIaMH, )KUAKOCTSIMHU U Ta3aMH.
O060cHOBaHME PE3YJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCneprUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemrenne 3ana4 Ha pacueT AaBIEHUS TBEPIAOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCHUMOCTH JaBJICHUS
KUIKOCTH OT TITyOUHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH TaBJICHUS
KHUJIKOCTHU OT [NIyOMHBI TOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Ha6ntonenue n 00bsICHEHUE THAPOCTATHYECKOTO
napajokca Ha OCHOBe 3akoHa [lackars.
N3ydenne cooOaronmxcs CoCyI0B.

Pemenwne 3anaq Ha pacueT NaBICHUS KUAKOCTH.
OOBbscHEeHre NpUHLUIIA AEHCTBUS
THIPaBINYECKOTO Tpecca, MHEBMaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHNE TPAKTUYECKUX CUTYaIil,
J€MOHCTPUPYIOIINX MPOSBICHHUE JaBICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
IPOLIECCOB B OpraHU3Me IpU INIyOOKOBOJAHOM
HBIPSIHUU

37



4.3 | AtmochepHOe AtMocdepa 3emu DKCnepUMEHTATBHOE OOHAPYKEHUE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHHMS.
[TpyuumHe! CymecTBOBaHUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI04KH CUTYallUii, CBSI3aHHBIX C JEHCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJeHHsI.
N3mepenne atMOCepHOro | OOBACHEHHE CYIIECTBOBAHMS aTMOC(HEPHI
JABJICHUSA. 3aBUCUMOCTD Ha 3eMJie U HEKOTOPBIX INUIAHCTAX HJIN €C
aTMOC(EpHOro JABICHUS OTCYTCTBUS Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OObsicHEHNE U3MEHEHUS INIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacueT aTMOCPEPHOTO
JABJICHUS.
N3yuenue ycTpoiicTBa bapomeTpa-aHepoua
4.4 | JleticTBue JleificTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMIOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
BoznyxoruaBanne

B KUJKOCTb.
[IpoBeaenue u 00CyKI€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbL, ICWCTBYIOILIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEeHHOU

B JKUJKOCTB YaCTH TeJIa U OT MJIOTHOCTH
JKUJIKOCTHU.

IIposepka Hezasucumocmu olmankusaroujel
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cubl, oeticmayroueti Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnemoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTHU TeJa.
Pemenwne 3aa4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynposanue apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPEJICIIEHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanndeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOM pabOThI CHIIBI TSKECTH

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM IEepEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU MTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacuet MEXaHUYECKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

Ornpenenenre BBIUTPHINIA B CUIIE IPOCTBIX
MEXaHHU3MOB Ha IIPUMEPE pblyara, IoABHKHOTO

Y HETIOJIBUYKHOTO OJIOKOB, HAKJIOHHOM TJIIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHsI pblyara.
OOHapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B ObITY U TEXHUKE, a TAK)KE
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npaBuio» Mexanuku. KI1/]
MPOCTBIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTeJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHONM MJIOCKOCTH.
Pemenune 3ana4 Ha mpuMEHEHUE TPaBUJIa
paBHOBecus prruara u Ha pacuet KII1/]

5.3

Mexannueckas
SHEPrust

Mexanudeckas SJHEpIusl.
Kunernueckas

U NOTEHLUAJIbHAS YHEPTHUS.
IIpeBpaienue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs SHEPIUU

B MEXAHUKE

3KCHCpI/IMCHTaJIBH06 OIIPCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHHH&HBHOﬁ OHCPI'UM TCJIa
ITpH €T0 CKATbIBAHWH I10 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCJICOOBAaHUI
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG IrpaHul IPpUMCHUMOCTH 3aKOHA
COXpaHCHUSA SHCPIUH.

Pemenue 3aJa4 C UCITIOJIb30BAHHUCM 3aKOHAa
COXpaHCHHUA SHCPIruu

Uroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME

40



8 KJIACC

BEIIleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB

Y MOJIEKYJI. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHHSI
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BELIECTBA.
Kpucrammmueckne

u amop(HbIe Tena.
OOBsiCHEHHE CBOMCTB ra3oB,
KUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIIPHO-KHHETUYECKOU
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TeruioBoe pacupeHue

U CKaTHE

Ne HaumenoBanue Komnuectso | I[Iporpammuoe copepkanrie | OCHOBHBIC BUIIBI AESTEIHHOCTA O0YJAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u uHTEpIipeTalust OnbIToB,

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEUIECTBA: OTBITHI C PACTBOPEHUEM
Pa3INYHBIX BEIICCTB B BOJIE.

Petienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00beMa
BEIICCTRA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIPUMeED,
dbparmenta nosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMIM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXXI1y HUIMHA Ha OCHOBE
IIOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEIICCTBRA.

OOBsICHEHNE OCHOBHBIX Pa3JIMYMi B CTPOCHUHN
ra3oB, )KHJIKOCTEH U TBEPBIX T

C UCTIOJIH30BaHUEM TIOJIOKEHU I MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUHU CTPOCHUS BEIIIECTBA.
[IpoBeaeHME ONBITOB IO BBIPANTUBAHUIO
KPUCTAJIOB TIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OO0BsicHEHUE POJIH KaTWJUISIPHBIX SABJICHUN

JUISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npopeeHue u 0ObsICHEHNE
OIIBITOB IO HAOIIOJEHUIO TEIUIOBOT'O
pacIIMpEHUs ra30B, KUJIKOCTEU U TBEPABIX TEIL.
OOBsicHEHHE cOXpaHeHUsI 00beMa TBEPABIX TEJl,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYYECTH JIJI Pa3HbBIX KUJKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0bemMa
Y HarpeBaHUs WU OXJIAKICHUSA, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHUS.

AHanu3 MPaKTUYECKUX CUTYaALHH, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMITIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUH: Terionepeaaya

U COBEpITIICHUE PaOOTHI.

O6ocHOBaHME MTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHeHHe pa3ITUYHBIX CIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEH
SHEPTHH Tejia B pe3yJIbTaTe TeIUIonepeaadn

Y paOOThl BHEILIHUX CHIL

HaOmronenne u 00bsICHEHHE OIBITOB,
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Bunsr Teronepeaaymu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenbHas TENI0EMKOCTh
BelecTBa. TenaooOMeH

Y TEILUIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

Y OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapooOpazoBanue

Y KoHJeHcanusd. Mcnapenue.
Kumnienue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BrnaxuocTts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[Tpunuumnb! padboThI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOTO JIBUTATEIISI.

00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX PA3TUIHBIC BH]IBI
TeIUIonepeaaun: TeIIONPOBOAHOCTbD,
KOHBEKI[UIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEIIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Ha6ntonenue ycraHoBleHUS TETJIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, TOJIY4YeHHOTO BOAOW MpU TEIII00OMEHE
C HAarpeThIM METATUTMYECKUM LVIHHAPOM.
Onpenenenue (M3MEpPEHUE) YCTbHON
TEITIOEMKOCTH BEILECTBA.

Petienue 3a7a4, CBSA3aHHBIX ¢ BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEMJI0EMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIOJIb30BAHUS TETNIOBBIX CBOWCTB BEIIECTB

U MaTepualioB, HAPUMED, B LIEJISIX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocOeperarIre KpoIliii,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBieHui ucmapeHus

Y KOHJICHCAITUH.

Hccnenosanue mpoiiecca ucnapeHust
PA3JIMYHBIX KUJIKOCTEM.

OObsicHEHUE SIBJICHUN HUCTIapEHUs
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TerioBeIe JABUT'aTCIIN N KOHACHCAIHUN Ha OCHOBC aTOMHO-

Y 3a1UTa OKpYKaroLen MOJEKYJISIPHOTO YYCHUS.

CpebI. Ha6nronenue u o0bsicHEHHE Npouecca KUIeHus,
3aKOH COXpaHEHUS B TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATypHhl

Y IIpEeBpaIlCHUs DHEPTUHU KUIICHUSA OT JaBJICHUS.

B TCIIOBBIX ITpOTIECCax Onpenenenue (M3MEpEHUE ) OTHOCUTEIBHON

BJIQ)KHOCTH BO3JIyXa.
Habmronenue npoiiecca miaBiaeHus
KPUCTALTNYECKOTO BEIIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.

Ornpenenenre (M3MEPEHKE) yICIbHOU TEIIOTHI
TJIaBJICHUS JIbJIA.

OOBsICHEHUE SBICHUH TIJIaBICHUS

Y KPUCTAJUTM3AIMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHUSI.

Pemenue 3aa4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEeTJIONepeavr MPH TUTABICHUH

Y KPUCTAITM3AIUN, UICTIAPCHUH 1 KOH/ICHCAIIHH.
AHanu3 cuTyanui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHHWH TUTABJICHUS U KPUCTAJIU3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHalioB, COJIeBas IPEIIKa U Jp.

AHaym3 paboThl 1 00BICHEHUE TPUHITUTIA
JNEHWCTBUS TETIIOBOTO JIBUTATEIIS.




Brerauciaenne KoJIn4yecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIEICTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Wroro 1o pazaeny 28
DJIeKTprU4YecKre U MATHUTHBIE SIBJIEHUS
2.1 | DnexkTpuyeckue 7 DIIeKTpU3aLHus TEIl. Habnronenue u mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 10 AJIEKTPU3AILMHU TEJ TPU COMPUKOCHOBEHUH

3apspKEHHBIE Tena
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHna (3aBUCUMOCTh

CHUJIbI B3aUMOJICUCTBUSA
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TTOJIE.
Hanpspxennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKN cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
3JIEKTPUYECKUN 3apsiLl.

Y UHIYKLIHEN.

Hab6mronenne u 00bsICHEHNE B3aMMOACHCTBHUS
OJHOMMEHHO ¥ PA3HOMMEHHO 3apPSIKEHHBIX TEIL.
OO0BsicHeHUE MTPUHIIKIIA JESHCTBUS JIEKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUH JICKTPU3AIINT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
Habmronenne n 00bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsia.

Habmronenue onbIToB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
HccnenoBanue nercTBHS JIEKTPUUECKOTO TOJIA
Ha MPOBOJIHUKH U TUDJICKTPUKH
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

VY cIi1oBus CyIlIECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKYN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHHE BEIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

Habnronenue pa3nuyHbiX BUAOB IEUCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHUS B IOBCEIHEBHOM KU3HH.
Habmronenne BO3HUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECCKOH IeTTH
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
H3mepenue 351eKTpuueCcKOoro HarpsKEHUs
BOJIbTMETPOM.

[IpoBenennie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTHHBI, IJIOIA X ITOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka mpaBuiia CIOKEHUS HANTPSKEHU N
IIPY MOCJIEI0BATEIBHOM COEAMHEHUU JBYX
pE3UCTOPOB.
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3akon J[xoyns—JIenna.
DneKTpUUecKue Lenu

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

IIPU [APpaJIETBHOM COEUHEHUH PEUCTOPOB.
AHaJIN3 CUTyallU{ ITOCIE0BATEIBHOIO U
NapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pewenne 3a1a4 ¢ ucnoap3oBaHueM 3akoHa Oma
U popMyI pacyeTa IEKTPUUECKOTO
CONPOTHBJIEHUS MPHU MOCIEA0BATEILHOM

U TlapajuieIbHOM COEMHEHUHN MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUIECKOTO TOKa,
IPOTEKAIOLIETO Yepe3 pE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenne KII/I HarpeBarens.
Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU OIbEME T'PYy3a JIEKTPOJBUTATEIIEM.
OO0bsicHEHUE YCTPOINCTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX 3JIEKTPOHArPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHUE MPUYHH KOPOTKOTO 3aMbIKAHHMSI

Y TIPUHIIUIIA IEUCTBUS IJIABKUX
MPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTOosiHHBIE MArHUTHIL.
B3aumoericteue

Hccienosanne MarHuTHOTO B3aUMOIEHCTBHS
MMOCTOSHHBIX MArHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarauTtHoe 1oje 3emiu

Y €r0 3HaYCHUE JIJI )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHnenne
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
HcnonwzoBanue
AIEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

M3yueHne MarHuTHOTO 1OJIsl OCTOSIHHBIX
MarHuTOB IIPU UX 0OBETUHEHUH U Pa3/IeJICHUN.
HccenenoBanne MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuTOB.

M3yueHne MarHuTHOTO 1OJIs1 HOCTOSIHHBIX
MarHUTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
IIpoBeneHMUE ONBITOB MO BU3YaAJIU3ALUH MO
IIOCTOSTHHBIX MarHuTOB.

N3y4denue sBneHnss HAMarHUIYMBaHUS
BEILECTBA.

Hccnenoanue AenCTBYS dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHMOCTbD CHJIbI B3aUMOJEHCTBHS KaTyIIKN
C TOKOM Y Mar"HuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalni TPAaKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEAULIUHE).
N3ydenue nercTBus MAarHUTHOTO OIS

Ha IIPOBOJHUK C TOKOM.

N3yueHne nencTBUs 3JIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON

YCTaHOBKH.
Pacrio3naBanue v aHanu3 pa3anyHbIX
IIPUMEHECHHUIN AJIEKTPOIBUTATEIICH

(TpaHCcOpT, OBITOBBIE YCTPOUCTBA U JIp.)
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2.4 | DnekTpoMarHuTHas
WHTyKIIHS

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHAyKnuu. [pasuiio Jlenua.

DneKTpOoreHeparop.
Crioco0bI noJtyueHus
ANEKTPUYECKON DYHEPTHH.

OnbITH IO HCCIICAOBAaHHNIO ABJICHUS
3H€KTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHECHUM 3HAYCHUS U HaIIpaBJICHUA
HHAYKIIUOHHOI'O TOKAa

DIIEKTPOCTaHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU
Htoro no pazaeny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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9 KJIACC

JIIBHYKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE IBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB Teja Mpu
HEPABHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBo0OoOHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

10 OKPY>KHOCTH.

Ilepuon u yacrora
obOpamenus. JInaelinas

Y yIJIOBasi CKOPOCTH.

No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI ACATEIHHOCTA O0YJAIOIINXCS
n/m pa3enoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanudeckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHHE pPa3INYHbIX PUMEPOB

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pazIMYHBIMU criocoOamu (ypaBHEHHE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENFHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HBIX TeJl OTCYETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX
TEJ OTCUETA.

Amnanus tekcra ["anmsest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeaHel CKOPOCTU CKOJIBKEHUS
Opycka Wiu ABM>KEHUS [IapuKa M0 HAaKJIOHHON
IUIOCKOCTH.

AHanus u o0cykeHne crnoco0oB
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LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

MPUOIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJICTTH
AIEKTPUIECKOTO aBTOMOOWIIS | T. 11.).
Omnpenenenue myTy, NPOMAEHHOTO 3a IaHHbBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHHU.

OO0cyXaeHne BO3MOXHBIX TPHHITUTIOB
JeHCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(cIIIOMETPOB).

Boruncienue myTu 1 CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSMOJTMHEHHOM JIBMKCHUU
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBIDKEHUS TeJia o TpauKy 3aBUCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIDKEHUS TeJla OT BPEMEHU.

IIposepra cunomeswi: eciu

NpU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanIbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeNCYmKU 8pemMeHU
O0OUHAKOBDL.

OnpeneneHue yCKOpeHus Tena

MIPU PaBHOYCKOPEHHOM JIBIKCHUU
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110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue nepuoaa 1 4acTOThl 0OpaleHHs!
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOpOCTH PAaBHOMEPHOTO
JBUKEHMSI T€JIa 110 OKPYKHOCTH.

Pemenue 3ama4 Ha onpenencHue
KMHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JABM)KCHUS PAa3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBYKECHHUSI
B IIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOTHO
NaJaroluX Tell, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

BzaumoneiicTBue Tei

20

IIepseiit 3akoH HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHHUSL.

Cuna TSKEeCTH U 3aKOH
BCEMHMPHOTO TATOTEHHUS.

Y ckopeHue cBOOOTHOTO
najieHust. /[Br>keHue rmiaHer

HaOmronenue u 00CykJ1I€HHE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBIIICHUH BIIUSTHUS
JIPYTUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH TI0 TEKCTY (CMBICTIOBOE
YTCHUE).

OO6cyx)aeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA MHEPIIMH B Pa3]IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0Cyk1eHHEe MEXaHUYECKUX
SIBJICHUH, IPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 ieperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKY.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKSHUIO U BBIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/wnm npoBeeHUE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT IPUIIOKECHHON K HEMY CUJIbI 1 MACChI
Tena.

Amnanns 1 00bICHEHUE SIBICHUMN
C UCIIOJIb30BAHUCM BTOPOI'0O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ CMOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosb30BaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHUSA OT CHJIbI HOPMAJIBHOI'O JaBJICHUS.

OO0cyxIeHne pe3ynbTaTOB UCCIICIOBAHMS.
Omnpenenenue kodhuimeHTa TpeHus
CKOJIBKCHUSI.

W3mepeHue CHiIbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ BCcmoabp30BaHUEM (HOPMYITBI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.

AHaM3 IBIKEHUS TEJ TOJIBKO O] ICHCTBUEM
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CHJIBI TSKECTH — CBOOOTHOTO MaJCHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO MAaJICHUsS OT MACChI Tela.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXKTY IBYMs TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
0 TEKCTY (CMBICTIOBOE YTCHUE).

Hab6mronenue u o0cyx1eHHUEe OMBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBUKCHUH.

AHann3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3aga4 Ha onpeiefieHHEe Beca Tena

B PA3JIMYHBIX YCIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIIEECS] HA OTIOpE.

OrnpeneneHue IeHTpa TSHKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHoE
JIBUYKCHUE.

Mexanunueckas padbota

Y MOILIHOCTB. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

u paboTtel. [loTennuanbHas
SHEPrUs Teja, MOJIHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[loTeHIMaNbHAsA YHEPTUS
CKATOM MPY>KUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHUYECKON JHEPTUH

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeiady UMITYJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
HUMITYJIbCA MPU a0COTIOTHO YIPYTOM

Y HEYIIPYTOM B3aUMOJICUCTBUU TEI.

AHaM3 CUTyallui B OKPYKAIOLIEH KU3HU

C UCITOJIb30BAaHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJCHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUSI,
YIOPYTOro HEHTPAITbHOTO B3aUMOIEVCTBHUS ABYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aa4 ¢ UCIIOJIB30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IIPU NIOJIbEME T'Py3a C UCIOIb30BAHUEM
HEMOJBUKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

0 JJTMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIbHOE CPABHEHUE N3MEHEHUS
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MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPU JBVKEHHUH 110 HAKJIOHHOM IIOCKOCTH.
DKcnepuMeHTaAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUSI MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJICHUU.

IIprMeHenne 3aK0Ha COXPAHEHUS
MEXaHUYECKOM SHEPIUH IS pacuera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJHbBI

2.1

MexaHuyeckue
KOJIcOaHUSA

7

KonebarenbHoe ABukKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHU: MePUOI,
4acToTa, aMIUIUTY/a.
MaremaTH4eCKU 1
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHeprun
pH KoJieOaTETHLHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

HaoOmronenue xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 Koje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUJIMHBI HUTH.

[IpoBepka He3aBUCHMOCTH Ieproaa KoeOaHui

rpysa, nOABCIICHHOTO K JICHTC, OT MaCChI I'py34a.

HaOmronenue u o0cyxaeHHEe ONBITOB,

56



JEMOHCTPHUPYIOIIUX 3aBUCHMOCTB IIEPUOIA
KoJ1ie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IpuMeHeHne MaTeEMaTHIECKOTO

Y IPY’KWHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

TSI OTIUCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MUpe.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeproja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 NadeHUs.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIE

Y TOTNEPEYHBIC BOJTHBI.
JlirHa BOJIHBI 1 CKOPOCTH €€
pacnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeJIe,
CEMCMMYECKHE BOJIHBI.
3ByK. [']pOMKOCTB 3ByKa

1 BbIcOTa ToHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOGHapyXeHHE 1 aHaJIN3 BOJHOBBIX SBJICHUI
B OKPY’KafOIIEM MHpE.

Hab0mronenue pactipocTpaHeHuUs MPO0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX

KOJICOaHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
HaOmronenue u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pe30HaHCa.
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AHanM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe mOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINUX
oJie DIEKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNUE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. M cmionp30Banue C IOMOIIIbI0 MOOUJILHOTO TeNeoHa).
AIIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBbI, U3]Ty4EHUsI HEOECHBIX TEl
(cMBICTIOBOE UTEHUE).
Pacnio3HaBanue u aHanM3 pa3au4HbIX
IIPUMEHEHUH 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnosib3oBaHueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyueBas mozienb cBera.
HcTouHuku cBera.
[TpstMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ComnHua u JIyHBL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbITOB, IEMOHCTPUPYIOIINX
SBJICHHUE MPSIMOJINHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHSTHUSL CBETOBOTO JIyya.

OObsicHEHUE U MOJICTTMPOBAHUE COJTHEYHOTO
Y JTJYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJCHMUS.

N3yuyenue cBOWCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

T0 MOJIYYEHHIO U300paKeHUN B BOTHYTOM

U BBIMTYKJIOM 3€pKaJiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJOMJICHHUIO CBETA Ha TPaHULIE
Pa3ITUYHBIX CPE, B TOM YKCIIC OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3HaBaHue SIBIICHUN OTPAKECHUS

Y MPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
KU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIB30BaHUEM 3aKOHOB
OTpaXXEHUS U NMPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 Jlunza. Xox myyeit B munze. | [lomydyenne n3o0pakeHU ¢ TOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢doroanmapara, Mukpockorna | Onpenenenue GOKyCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTUYECKasi CUCTEMA. JMH3BL.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA ACHCTBUS
U 1aJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToamnmapara, MUKPOCKOIA, TEJIECKOIIA.
N3ydeHne Moienu ria3a Kak ONTHYECKON
CHCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
Y TATbHO30PKOCTH, IPUHIIHIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 6enaoro 3 Paznoxenue Oenoro cera HabGnronenue paznoxxenus 6e10oro ceeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
CloxxeHue CreKTpaIbHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
uBeToB. /{ucnepcus ceerta 0 TIOJTyYEHUI0 0€JI0T0 CBETa IPHU CII0KESHUN
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCTIPUSTHIO IIBETA TIPEIMETOB MIPH UX
HAOJIO/ICHUH Yepe3 IIBETOBBIE (PHIIBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienu onbIToB Pesepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb I10 UCCIIETOBAHHUIO aTOMOB, BBIJIBUKECHHE
aTOMOM atoma. Moznens aroma bopa. | runmore3 0 BO3MOKHBIX pe3yjbTaTax OMbITOB

HcnyckaHne u MOIJIOIIEHUE | B 3aBUCUMOCTH OT IIPEATIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JInHenyaTeIe CIIEKTPhI Y3 PE3YJIBTATOB OIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJIEIN aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIIEKTPOB M3TYyUYCHUS PA3IUYHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CTpoeHue aTOMHOTO PannoaktuBHOCTE. Anbda-, | OOCykIeHHE BO3MOKHBIX THUIIOTE3 O MOJIEIISAX

sapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast mogenn
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespatenus. [lepuon
MOJIypaciajia aTOMHBIX sSIIEp

CTPOCHHUS sIIpa.

Omnpenenenne coctasa siep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YUCIIAM

Y 110 TTOJIOKCHHUIO B MIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHann3 U3MEHEHUS COCTaBa spa U ero
MIOJIOKEHUS B TICPUOIUICSCKON CUCTEME

IIPH 0-PATAOAKTHBHOCTH.

HccnemoBaHre TPEKOB 0i-4aCTHII TIO TOTOBBIM
doTtorpadusim.

OOHapy)XeHUE U U3MEPEHHUE PAIHAITTOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €TO
UHTEHCHUBHOCTH.
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Amnann3 OMoJI0THYECKUX U3MEHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaTUOAKTUBHBIX U3JTYUYCHUH.
Hcnonbs3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MEJIMITMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3aga4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOrO COXPaHEHHS MAaCCOBBIX U 3aPSI0OBBIX YHCEN
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
1 oHepruu. Peakiuu cuaTe3a | OneHka SHEPTUU CBS3H SIIEP C UCTIOIb30BaHHEM
u fenenus sauep. Mcrounuku | opmynsl DiiHIITEHHA.
sHepruu CoJHIa U 3BE3 1. OOcyKaeHHE NEPCIEKTUB UCTIOIb30BAHNUS
Snepnas sHepreTuka. YIPABJISIEMOTO TEPMOSAEPHOTO CHHTE3A.
JencTBus paqnoakTuBHBIX | OOCYKIeHNE MPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTEeTUKOM
OpPTraHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpEHME 9 Cucremaruzanus BrinonHenne yueOHbIX 3a1aHu, TPEOYIOITUX

u 00001IeHNe
coJiep KaHus Kypca
dbusuku 3a 7-9 Kacchl

1 000011IeHHE TTPEMETHOTO
COJICPKaHUs U OIbITA
JCSTEbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(bU3UKH OCHOBHOTO 00IIIETO
oOpa3oBaHMUs.

JIEMOHCTPALIMY KOMIIETEHTHOCTEM,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYYHYO
IPaMOTHOCT:

— NMIPUMEHEHHUS TTOTYUYCHHBIX 3HAHUHN

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IIOBCEJIHEBHOM KM3HU U BBISIBIICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 10 (pr3HKe

TUTSE 00YJaroIIHuXCs,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHHMN

JUISL UCCIIETIOBaHUS (PU3MUECKUX SBJICHUH,

B TOM YMCJIE JJISl IPOBEPKHU TUTIOTES

Y BBISIBJICHHS 3aKOHOMEPHOCTEH.

Pemenne pacueTHbIX 3a/1a4, B TOM YUCIIE
MPENoIaralouX UCIOIb30BaHNE PU3NUECKUX
MOJICJIEW U OCHOBAHHBIX Ha COJICPKAaHUU
Pa3JIMYHBIX Pa3AEIOB Kypca (QU3UKH.
BrimonHeHre 1 3ammTa rpynmnoBbIX

WJIA UHIMBUAYIBHBIX POEKTOB, CBA3aHHBIX
C cojiep)KaHHeM Kypca (HU3UKH

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosauuyecTBo 4yacoB DJIEeKTPOHHbIE
Ne Tema vDOKa Hara undgposbie
n/n yp Bcero Koutpoibnbie | 1IpakTiieckue u3ydeHusi =~ oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebt
1 ®dusuka — Hayka o npupoze. JAsneHus 1
npupobl. PuznuecKue SBICHUS
5 MexaHuueckue, TeII0BbIE, JEKTPUUECKUE, 1
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJIICHUS
3 ®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JaTUMKaA TeMIiepaTypbl"”
Kax ¢uzuka u apyrue ecteCTBEeHHbIE HAYKU
5 U3y4aroT npupoay. EcrecTBeHHOHAayYHBIN 1 bubnnoreka [JOK
MmeToA no3HaHus. Onucanue GU3NIeCKUx https://m.edsoo.ru/ff09f72a
SBJICHUH C IIOMOILBIO MOAENEN
VYpok-uccnenosanue "[IpoBepka rumoressl:
5 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1 1
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OoJIbIIe
BbICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmorera [JOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
bu6mmoreka [IOK
8 JIBuKeHue yacTUll BeliecTBa 1

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

Ypoxk-uccinenopanue «OnbITHI 1O

9 HAOJII0/ICHUIO TETIOBOTO PACIIUPEHUS
razoB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBsI3b MEXAY CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bubmumorexa [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
12 Mexanunyeckoe nBuxeHne. PaBHoMepHoe u bubnnoreka [JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopocts. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKECHUSA bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepiuu. Bzaumonericteue
15 TE€J KaK IPUYMHA U3MEHEHUS CKOPOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
JIBUKEHHUS Tell
16 ILmoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
o0bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
Pemenue 3agau mo teme "IL1OTHOCTH bu6mmoreka [IOK
18 " ]
BEILECTBA https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapaKTEepPUCTHKA B3aUMOICHCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTshKeHHs (e opmariim)

MIPY’KUHBI OT NMPUJIOKEHHON CHUIIBD»
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBneunue tarorenua. Cria TSHKECTU

CBs13bp MEXly CUJION TSKECTH U MAcCOM Tela.

bubmuoreka [JOK

2 Bec Tena. Pe e eme "Cuna
2 ¢ Tevia. TEHICHHE SaAat o e https://m.edso0.ru/ff0a1778
TSKECTH
93 Cuiia TSKeCTH Ha JPYruX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapaKTepUCTUKH IUIAHET https://m.edsoo0.ru/ff0a1502
bu6mmoreka [IOK
24 W3mepenue cun. Jlunamomer
Mepetie et /| P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. HeBecomocth
et https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubnuorexa [JOK
26 . s o
OAHOM npsMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pewenne 3anau mo reme
"PaBHonelicTBytomast cui"
TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubnnorexka [JOK
28
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CUJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLINXCS TIOBEPXHOCTEI»
30 Pemenue 3agau Ha onpeneneHne
PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3anay no Temam: «Bec Tenay,
31 ['papmuec Hoe 300paKeHue ¢ «CwtbI» bubmiorexa LIOK
WYECKOE U KEHHE CHIT»
“b . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIAS CUIT»
KonTpomnpHas paboTta o Temam:
32 «Mexanudeckoe IBIKEeHHEe», «Macca,

MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

I/1306pa}K€HI/Ie CHIID», «Cup»

Jasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
33
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Tra3a bubnunoreka [HOK
34 .
oT 00bEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnunoreka [HOK
JKUJKOCTSAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XKUIAKOCTH U ra3e, BbI3BAaHHOE bu6mmoreka [IOK
JIEHCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmatommecs cocyaw https://m.edsoo.ru/ff0a2970
39 IMuppasiawaeckuii mpece bubmorexa LHOK
o P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBII
Hacoc
AtMmocdepa 3eminu. [Ipuunnsl
41 CyIIIECTBOBaHUS BO3IYIIIHOW 000JOUKH bubnmnoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI
bubmuorexa [JOK
42 B LA
e BO3AyXa. ATMOCCpHOE AaBieHHe https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdeproro naBneHus. OmbIT bubnmnoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTHI HaJ| YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. ATMochepHoe naBieHne bubnuorexa [IOK
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha Pa3/IMYHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo Teme "AtmochepHoe

46 "
JIaBJICHUE
47 JlelicTBUE KUJIKOCTH U T'a3a HA OTPYKEHHOE bubnunoreka [HOK
B HUX TeJIO. ApXHUMeIoBa Cuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
. . . bu6mmoreka [IOK
48 BBITAJIKMBAOIICH CHIIBI, ICUCTBYIOIICH HA 1
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HMccnenoBanue 3aBUCHMOCTH Beca Tenna B bubmuorexa [JOK
BOJI€ OT 00bEMa MOTPYKEHHOU B HKUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJiay
bubmuorexa [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatophas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue Bu6 10K
nOIMOTEKA
52 cynoB. Bo3nyxomnaBanuey, «JlaBienue httos://m.edsoo.ru/f0a3654
TBEPJIBIX TEJI, JKUJAKOCTEH M Ia30B» T '
bu6mmoreka [IOK
53 Mexannueckas pabota
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MoritHocTh. EMUHUITBEI MOIITHOCTH
Hl S . https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBAaeMOM MpHU MOIBEME T10 JIeCTHUIIE"
56 IIpocteie Mexanu3Msl. Peruar. PaBHOBecHe

CHJI Ha pbI4yare
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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KonTponbhas pabota no teme «JlaBnenue

57 TBEPJBIX TEJ, )KUJKOCTEH 1 Ta30B» /
Bcepoccuiickas mpoBepouHas pabota
PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
58 Teme «/laBieHue TBEPIBIX Te, )KUAKOCTEN U bubmuorexa [JOK
razoBy» / Bcepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Poryaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGopaTtopHas pabora «McciaenoBanue 0.5 bubmorexa LHOK
= https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
60 Pemienue 3ana4 1o teme «Y CJIOBUS bu6mmoreka [IOK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoadhdunmenT noneznoro neicTBus
61 Mexanu3ma. Jlaboparopras pabora 0.5
«M3mepenne KIIJl HaKJIOHHOM MIIIOCKOCTH
62 Pemenue 3agau no reme "Pabora, bu6mmoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnnorexa [JOK
MOTEHLUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCEpUMEHTAILHOE OIPEIETICHHUE
65 M3MEHEHNU KHUHETUYECKON U MOTEHIINAILHON 1
DHEPTrUH MPU CKATHIBAHUU TEJA IO
HaKJIOHHOM MJIOCKOCTH"
66 KonTtponpHas padora o teme «Pabora u
MOIIIHOCTb. DHEPTUSD)
67 Peseprubrii ypok. Pabora ¢ Tekcramu mo bubnuotexa [JOK
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TeMe "MexaHnuyeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo

68 1
teme "Pabota. MomHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
8 KITIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema vooKka Hara undgponbie
n/n yp Beero Kontpoabnbie | 1IpakTHYeCKHE | yyyuenns | o6pasoBaTenbHbIe
padoThI padoThI pecypes
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mogenu TBEPIOTO, JKUJKOTO U bu6nmoreka [JOK
3 . 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO, KHJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bubmuorexa [JOK
5 K 1
PHCTAILIHHCCKHE 1 aMOPPHbIC Tea https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KalmWUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe paclIMpeHUEe U CKATUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTypbl CO 1
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CKOPOCTBIO TCILIOBOI'O ABHUXKCHUSA YaCTHUIL]

9 Buytpennsist sneprust. CriocoObl H3MEHEHUS bubmuorexa [IOK
BHYTPEHHEHN 3HEpruu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buasl Tenonepenaun
A pea https://m.edsoo.ru/ff0a6412
Vpok-koHpepenuus "[Ipaktuueckoe
11 I/I(IJ)HOJIBSO]iHI:I)/Ie TGHJIOBII:IX CBOICTB BEILIECTB bubmmorexa [JOK
B " https://m.edso0.ru/ff0a65c0
Y MaTEpUANIOB B LEJSIX SHEProcOepeKeHHs
12 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHEe TEII0BOTrO OanaHca. bubnnoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue
14 SIBJICHHS TETUIOOOMEHA MPY CMENTUBAHUH bubmorexa LHOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsueit BOJbI
Pacuer konudecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUISL HATPEBAHUS TEJa U BBIIEISEMOT0 UM
MIPU OXJIAXKICHUU
16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
yIEIbHON TEIJIOEMKOCTH BeriecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubnunoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITMYECKHX Tell. Y IelbHasl TeroTa bubmmorexa [OK
P A https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHnas pabora "Onpenenenne bubnuotexa [JOK
yAeIbHON TEIJIOTHI IIaBJIeHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanne M KOHACHCAIIHS. bubmmoreka [IOK
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Ucnapenue

https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Tennora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPATypbl KUIICHUS OT
aTMOC(EpHOTO JTaBJICHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHne 0OTHOCUTEILHON BIAKHOCTH
BO3/1yXa"

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

23

Pemenue 3a1au Ha onpeenenre BIa)KHOCTH
BO3/yXa

24

[TpuHIMIBI paOOTHI TEMJIOBBIX JABUraTEICH.
[TapoBas Typ6uHa. /[Burarenb BHyTpEHHETO
CropaHus

25

KIIJI rennoBoro auraress. TenaoBeie
JIBUTATEIH U 3alIUTa OKpYyKaroulei cpeibl

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

26

3aKOH COXpaHEeHMsI U IPEBPALCHUS] SHEPTUN
B TEIIJIOBBIX IIpoLieccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe
"TemnoBele sABIeHNA. V3MeHeHNE
arperaTHBIX COCTOSIHUH BeriecTa"

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

28

KonrtponsHas padora no Teme "TennoBbie
ABJICHMS. [I3MEHEeHMe arperaTHbIX COCTOSTHUN
BemecTna”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

SJICKTpI/IBaI_[I/ISI TECII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

30

VYpok-uccnenoBanue "IaeKTpU3aIUS TENT
WHAYKIUEW U TIPU COMPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH

bu6mmoreka [IOK
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Kynona

https://m.edsoo.ru/ff0a87e4

Onexrpuueckoe nojie. HanpspkeHHOCTD

32 anexkTpuyeckoro nois. [puHnun bubmmorexa LIOK
P - Pt . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UINH IEKTPUUECKUX MOJIeH
33 Hocurenu a1mekTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIEKTPUKHU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1au Ha TpUMEHEHUE CBOMCTB bubnuorexa [JOK
SJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0
36 cymecTBoBaHus. VICTOUHUKH bubmorexa LHOK
yi ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LHOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TIOJISI Ha TIPOBOTHUKH U 1
JUDJIEKTPUKH"
39 DIIEKTPUUECKHUI TOK B METaJIaX, JKUJIKOCTAX bubnmnoreka [JOK
Y ra3ax https://m.edsoo0.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE YaCTH
41 Cwuta Toka. JlabopaTtopHas pabora 05 bubnuorexa [JOK
"M3MepeHue U peryIupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuYecKoe HanpspkeHue. BonbTMerp.
42 JlaGoparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTopHazi p P ' https://m.edsoo.ru/ff0a9e14
peTyJIHpPOBaHKE HATIPSHKCHUS
43 CormnpoTuBieHHE NPOBOAHUKA. Y AEIBHOE bubnmnorexa [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas paboTta "3aBUCUMOCTh
AEKTPUUECKOTO COTMPOTUBIICHUS

bu6mmoreka [IOK

a4 MIPOBOJHUKA OT €T0 JUIMHBI, IIOIAN https://m.edsoo.ru/ff0aa738
NOIIEPEYHOr0 CEUYEHUs U MaTepuana”
45 3aBUCUMOCTD CHUJIBI TOKA OT HaNPSHKCHUS. bubnnoreka HOK
3akon Oma 1S yyacTka enu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas padora "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepes bu6mmoreka [IOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalnpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U TapAILJIEIHLHOE
COEITMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "[IpoBepka npasuia
48 CJI0’KEHU S HAPSHKEHUN MTPU bubnuorexa [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas padota "IIpoBepka npasuina
49 TUTSt cfmm lf)l“OKa ﬂpn napanienLiOM ’ bubmmorexa [JOK
. https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnunoreka [JOK
JUISL PA3JIMYHOTO COEMHEHUSI TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnuotexa [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHast pabota "Onpeznenenue bubnuorexa [JOK
paboTHI ¥ MOIIHOCTH AJIEKTPHIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe e U MoTpeOuTenn
. bubmuorexa [JOK
53 AJIEKTPUIECKOM d2HEepruu B ObITY. KopoTkoe

3aMBbIKaAHUEC

https://m.edsoo.ru/ff0ab660
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54

ITocTossHHBIC MAarHuThbl, UX B3aHMOﬂCﬁCTBHe

55 VYpok-uccnenosanue "M3ydenue nosueun 1 bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe nosie. MarHuTHOE 1oJie 3eMIIH 1 bubmuorexa [JOK
€ro 3Ha4Y€HHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
57 "DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tela bubnnoreka [HOK
U UX B3aumoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"
KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
. . bubmuorexa [JOK
58 U ux B3aumojercTBus. [locTosTHHBIN
N " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuii Tok" / Beepoccuiickas
IIpoBepoyHas pabora
PesepBHslit ypok. Pabora ¢ Tekctamu mno
" . . " bubmuorexa [JOK
59 teme "I1oCTOSHHBIN 2NeKTpuYecKuii ToK" /
N https://m.edsoo.ru/ffOacdc6
Bcepoccuiickas mpoBepouHas padboTa
OmneiT OpcTena. MarauTtHoe nose
60 3JIEKTPUYECKOT0 ToOKa MaruuTHoe rnose bubmmorexa [OK
P https://m.edsoo.ru/ff0ac1d2
KaTYUIKA C TOKOM
[IpuMeHeHne >IEeKTPOMArHuTOB B TEXHUKE.
61 JlaboparopHas paboTta "M3ydenue aericTBus 0.5 bubmorexa HOK
PATOPHaA P i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3IEKTPOIBUTATEICH B
. bubnuotexa [JOK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
| https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHCTpyrpoBaHue U
u3ydeHue padoThl dNeKTpoaBUraTens"
63 OmnpiTer @apases. 3aK0H IEKTPOMArHUTHON
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uaaykiuu. [Ipasuio Jlenna

Onekrporerepatop. CriocoObl OTydeHUs

64 AJICKTPUUICCKON YHEPTUHU. DIEKTPOCTAHITIHI 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPIHU
65 [ToaroroBka K KOHTPOJILHOU PabOTE MO TEME 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBJICHUS"
KoHTponbHas pabota 1o teme bubnnoreka [HOK
66 " " 1 1
DIIEKTPUUECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0ach14
67 PesepBHblit ypok. PaGota ¢ Tekctamu 1o 1 bubnnorexa [HOK
teme ""TeroBble siBlIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepsHblil ypok. Pabora ¢ TekcTtamu 1o 1
teme "MarauTHble SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema vboKa Hara uugposbie
n/n yp Beero Kourpoububie | IIpakTHYeCKHe | y3yuenys | o6pasoBaTenbHbIe
padoThI padoThI pecypeni
1 Mexanunyeckoe aBr>KeHrue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 but6mmorexa [IOK
MEXaHNYECKOI'0 JABM)KCHMS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 Bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMOIUHENHOE IBH>KEHHE. 1
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Cpe,I[Hﬂﬂ N MTHOBCHHAas CKOPOCTb

[IpssMOnMHENHOE PaBHOYCKOPEHHOE

bubnunoreka LIOK

> JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk
CKOpPOCTH
JlaboparopHas padota "Omnpenenenue
7 yCKo;eHHsII) Tenf npu paBHosciopeHHOM bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBVKEHUH 110 HAKJIOHHOW TTOCKOCTH
8 CBoboanoe nagenue tei. OneiTel [anunes
PaBHOMEpHOE IBIKEHUE TI0 OKPYKHOCTH.
9 [Tepuon E q(:liTIlOTa O%paﬁ:lle(l){lfl)ﬂ.p J};);I(HZ;HEUI " bubmmorexa [JOK
https://m.edsoo.ru/ff0ael76
yIJ0Basi CKOPOCTHU
10 LleHTpOCTpEMUTENEHOE YCKOPEHUE
11 [IepBe1it 3ak0oH HproToHA. BekTop cuibl ]SSI?SHE;T:é(;L_[g/I; 086612
12 Bropoii 3akoH HeroTona. bubmuoteka [IOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepnosunus cui ]SSZHE;T:é(;gg/I; 086982
14 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB bubmuoteka [IOK
Herorona https://m.edsoo.ru/ffOaeb6c
15 Cuna ynpyroctu. 3akoH ['yka E:::SH/I//I;T:;?)?S/I; aeca2
16 Pemenue 3aau mo treme «Cuiia ynpyroctu»
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoteka [JOK
YKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna tpenus bubmuoreka [IOK
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https://m.edsoo.ru/ff0af738

19 Pemenue 3anau no reme «Cuiia TpeHUs» bubnxorexa LTOK

https://m.edsoo.ru/ff0afa26

20 Jlaboparopnas pabota "Onpenencaue bubnmnoreka HOK
KO3 pHUIIHEHTA TPEHUS CKOTIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agaud mo teMe "3axonbl HeroToHa. bub6nmoreka [IOK

21
Cuna ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ffOafb8e

99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUs. Y CKOPEHUE CBOOOHOTO TaCHUS https://m.edsoo.ru/ff0af044
Ypoxk-konpepenuus "JIBrKeHNE TSI BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ['amaktuxun"

24 Pemenue 3agau mo teme "Cuna TsOKeCTH U bubmuoreka [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8

o5 IIepBas kocMHUECKask CKOPOCTb. bubmmnoreka HOK
HesecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOUKHU.

26 AbcomoTHO TBEPI0€E Teno. PaBHOBecHe bubnmnoreka HOK
TBEPAOrO TeJIa C 3aKPEIUIEHHOMN OCBIO https://m.edsoo.ru/ffOafe36
BpauieHusi. MomeHT cuiibl. LleHTp Tsxectn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.

97 AOcomoTHO TBEpI0E Teno. PaBHOBecHe
TBEPAOrO TeJIa C 3aKPEIUIEHHOMN OCBIO
BpauieHus. MomeHT cuiibl. LleHTp TsxecTn

28 Pemenne 3agau mo teme "MOMEHT CHIIBL. but6mmorexa [IOK
LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubmuoreka [IOK

"MexaHnyecKoe IBIKEHHE.

https://m.edsoo.ru/ff0b0408
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BsaumogeiictBue Ten"

KonrponsHas pabora o Teme

30 "MexaHn4YecKoe IBUKEHUE bubmorexa LIOK
N g \ ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten
Nmnynec Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJIbca. YIPyroe u bubmmorexa [JOK
P Y . pyr https://m.edsoo.ru/ffOb07fa
HEYIpYyroe B3auMoJIeHCTBHE
32 Pemrenue 3amau no reme "3akoH coxpaHeHUS bubnnoreka [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096c
33 VYpok-koH(pepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 M 0
CXAMITHCCK paboTa H MOTIHOCTD https://m.edsoo.ru/ffOb0a84
35 Pabota cuibl TsKeCTH, CUIIBI YIPYTOCTH U Bbu6moreka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboTHI CUJIBI TPEHHS TTPH PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 Cs13b HEepruu u padoTsl. [loTeHnmanbHas
JHEpPTUs
Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .
KUHETUYECKOHN YHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «M3y4ueHue 3akoHa bubnuotexa [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHE U €TO bubnunorexa LIOK

XapaKTCPUCTHKHU

https://m.edsoo.ru/ff0b1858
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3aryxatomue KojiebaHus. BeiHyK1eHHbIE

bu6nmoreka [IOK

42
kosnebanns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTUyeCcKui U NPYKUHHBIA MassTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIA
44 KOJIEOAHUI OT )KECTKOCTH II WHEBI 1 MacChl bubnnorexa HOK
Py https://m.eds00.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue 3HEPruy IPH MEXAHUYECKUX
KoJe0aHusIX
JlabopaTopHas pabora «OnpeaeneHne
46 ‘IaCTOI:”)[LI I/IpHe Ifoz[a Kone6a§m71 ol WHHOI'O buGnuorexa [IOK
p PyX https://m.edsoo.ru/ffOblaec
MasgTHUKA)
JIaboparopHas padora «IIpoBepka
47 H63aBI:/ICI/II\I;OCTI/IpHe nojaa IfonegaHHﬁ rpysa buGnuorexa [IOK
P py3d, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTHU, OT Macchl Ipy3a»
Mexanunudeckne BoJIHBL. CBOWCTBA
48 MEXaHWUYEeCKUX BOIH. [IpogoabHble U bubmorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJIHBI
49 Ypok-koupepeniusa "MexaHHUYeCKUE BOJHBI
B TBEpOM Tene. CeificMuueckre BOIHbI"
50 3Byk. Pacnpoctpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 Ypok-koHpepeHus "YIbTpa3ByK u bubnunorexa LIOK
nH(}pa3ByK B IPHUPOJIe U TEXHUKE" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bu6muoreka [JOK

"3akoHbI COXpaHeHUs1. MexaHndeckue

https://m.edsoo.ru/ffOb25f0
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KOJIeOaHUA U BOJIHBI"

KonTponbHas pabota mo Teme "3aKkoHbI

55 coxpaHeHus. MexaHn4ecKre KojaeOaHus u
BOJIHBI"
DNeKTpOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
58 AIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3yuyenne cBoicTB
bubnunoreka LIOK
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeneoHa
60 Pemrenue 3amau Ha onpeeneHNe 4acTOTh U
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHasi Ipupoaa CBETa. bubnnorexa [JOK
CxopocTts cBeTa. BoHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. I[IpsMonuneitHoe
62 acmpocTpaHeHue csera. 3armenus CoiHIa U brbmmorexa [IOK
pactpocIp ' https://m.edso0.ru/ff0b3658
JlyHb1
3aKoH oTpakeHus cBeTa. 3epkana. Pemenne
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPaKEHUS Bubmmorexa [IOK
P p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenue cera. 3aKOH IPETOMIICHUS bu6muoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHHE CBETA. bubmuoreka [IOK

Hcnonb30BaHue MOJHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c
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OTpa’XC€HUA B OIITHYECKUX CBETOBOAAX

Jlaboparopnas pabota "HccrienoBanne
3aBUCHMOCTH yTJIa MPEJIOMIICHUS CBETOBOT'O

06 Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexso""
Ypok-koHpepennus "Mcnons3oBaHue
67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInnzel. OnTHYecKas cuja JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuorexa [IOK
69 [TocTpoenue n3o0pakeHU B JIMH3aX https://m.edsoo.ru/ffob4dda
JlabopaTopHas pabora "OmnpeneneHue
70 (bOKyEHori paCSTO}IHI/I}I u oI;[TI/IquKoﬁ CHJIBI bubmmorexa [IOK
~ https://m.edsoo.ru/ff0b4206
cobuparomeii TUH3bI1"
71 VYpok-koudepenius "OnTuyecKre TNH30BbIC bubmuoreka [IOK
npubops" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue brbmmorexa LTOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "Jlepextsl 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI
74 Hprotona. CnoxkeHue CreKTpaJibHbIX IIBETOB. bubnnorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopatopnas pabdora "OnbIT O
75 pasioXeHuto 06eI0ro cBeTa B CIEeKTp U bubmuorexa [IOK
BOCITPHSITHIO 1IBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JI0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
76 VYpok-npakTukyM "BonHOBBIE CBOMCTBA
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CBeTa: IUCIepcHs, HHTepepeHIusI U
mudpakius"

OmnsiTel Pesepdopaa u miianerapHas Mozeinb

bubnunorexa LIOK

" aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
79 Hcnyckanue v morjonieHrue CBeTa aTOMOM. bubnmnoreka HOK
KBantsl. JIuHeiuaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
Ypoxk-nipaktukym "Habnronenre cCriekTpoB bubmmoreka [JOK
80 "
HCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BHUIBI bubmorexa LIOK
A a https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
82
MOJIETIb https://m.edsoo.ru/ff0c18ac
bubnunoreka LIOK
83 P .U
aJM0aKTUBHBIE TIpeBpaiieHust. M30Torbl https://m.edsoo.ru/ffoclald
84 Pemtenue 3amay o reme: "PagnoakTUBHEIE bubmmoteka IIOK
npeBpauieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmaga
86 Ypok-koHpepenus "PagnoakTuBHbIC bubmuoreka [JOK
W3IIy4eHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiyy. 3aKOHbI COXPaHEHUS bubnmnoreka HOK
3apsiJ0BOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnmnoreka [JOK
88
U DHEpPruu https://m.edsoo.ru/ffOcld7a
89 Pemrenue 3ampau no reme "fAnepueie peakuun"
90 Peakuuu cuHTe3a M AeneHud saep. but6mmoreka [IOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
91 VYpoxk-koHpepenuus "SnepHas sHepreTUka.
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JlelicTBUA pailiOaKTUBHBIX M3TYYECHHUM Ha
JKHBBIE OpraHu3MbI"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
"DNEeKTPOMarHUuTHOE MOJIE.

bubnunorexa LIOK

92
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBbBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, 0600menue. Jlaboparopusie bubmmoreka [JOK
paboTsl 1o kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBropenue, o6o0menue. Pemenne

95 ACUETHBIX U KQYEeCTBEHHBIX 3a/a4 110 TeMe bubmmorexa LIOK
? | https.//m.edso0.ru/ff0c2572

TenuoBsle poueccsl
IToBTropenue, o6o0mmeHue. Pemenune

96 ACYETHBIX Y KaYECTBEHHBIX 33]1a4 10 TEME brbmmorexa [IOK
P o https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBbIX nBUTATENEH
IToBTrOopenue, o6o0menue. Pemenue

97 ACUETHBIX U KaUECTBEHHBIX 33]1a4 110 TeMe bubmmorexa LIOK
P https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, ob6o6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl o kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEeKCTaMH 110 TeMe "3aKOHBI COXPAHCHUS B bubmorexa [IOK

| P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, o6o0meHne. Pabora ¢ bu6nunorexa LIOK

Texkcramu 110 TeMme "Kosedaums u BOJIHBL"

https://m.edsoo.ru/ff0c2e82
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[ToBTOpenue, o600meHne. Pabora ¢

bu6nmoreka [IOK

101 1
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJIEHHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1
¢dbuszuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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HEPEYEHb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHLIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B ¢denepanbHbIX M peruoHANIbHBIX MPOIEAYpaX OIEHKH KadecTBa OO0pa3oBaHUs
UCIIOJIb3yeTCs MepeyeHb (KoAU(pUKATOp) pachpeielIieHHbIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbl
OCHOBHOT'0 00I1IETO 00pa30BaHUs U AJIEMEHTOB COJEPKaHUs 10 (HU3HUKE.

7 KJIIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMslI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IPOBEPSEMOTO 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 001IEro 00pa30BaHUs
pe3yJipraTa

1.1 VCITOJIB30BATh U3yYEHHBIE TOHATHUS

1.2 paziuyaTh SBJICHHUS IO OINHUCAHUIO HUX XapaKTEPHBIX CBOICTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (U3HUECKOE
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKUX  SBJICHUUN

B OKPY’KaloIIeM MHUPE, B TOM 4yuciie PU3NUeCcKue sBJICHUS B PUPOJIE,
IIPU 3TOM TEPEBOJAUTH MPAKTUYECKYIO 3a/1ady B y4e€OHYIO, BBIACISThH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3NYECKUX SIBJICHUM

1.4 ONKCHIBaTh M3y4YCHHBIE CBOICTBA Tel M (PU3NYECKUE SBJICHUA,
UCIIONIb3Ysl (PU3WYECKHE BEJIMYMHBI, MPU ONUCAHUU MPaBUIBHO
TPakTOBaTh (PU3MUECKUA CMBICI HCHOJb3YEMBIX BEJIWYUH, UX
0003HaY€HUs U €TMHULBI (PU3HUUYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMYHHY C JIPYTHMH
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyYEHHBIX  3aBHCHUMOCTEM
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tei, (PU3UUYECKUE SIBJIICHUSI U TMPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, NIPH 3TOM JaBaTb CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa MW  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKEHUE

1.6 OOBSICHATH (hU3WYECKUE SIBICHUS, MPOIECCHl M CBOWMCTBA TEJI, B TOM
yuciae W B KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTHUPOBAHHOIO
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOrHYecKuX 1MaroB ¢ onopoi Ha 1-2 U3ydeHHBIX
CBOMCTBa (du3HYECcKuX SIBJICHUU, buznueckux 3aKOHA
WA 3aKOHOMEPHOCTH

1.7

pemiath pacdeTHble 3amaun B 1 — 2 JeCTBUs, UCHOIBb3Ysl 3aKOHBI
U (GOopMyJibl, CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJja4M 3alIUCHIBATh KPATKOE YCIOBUE, ITOACTABIIATH
¢duznyeckre BETUUUHbBI B (YOPMYIIBI U IPOBOAUTH PACUEThl, HAXOAUTD
CIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE Ul PEILICHUs 3a7a4, OLCHUBATh
PEANMCTUYHOCTh NOJyYE€HHON (PU3UYECKON BEITMYMHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE (runoresy), pasynyarh
U UHTEPHPETUPOBATh IMOJYUYECHHBIA PE3YNIbTAT, HAXOAUTh OIIMOKHU
B XOJI€ OIIbITA, JeJaTh BBIBOJBI 110 €0 pPe3yJibTaTaM

1.9

IPOBOJUTH  OMNBITBI 1O HAOMIOJEHUIO (U3HYECKUX  SIBJICHUU
WM (PU3NYECKHX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMBIE
OpPEINONIOKEHUsI, CcOoOMpaTh  YCTAHOBKY M3  INPEIIOKEHHOTO
000py0BaHUs, 3alUChIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOIbI

1.10

BEITIOJIHATh TPSMBIE W3MEPECHHUS C HWCIOJIh30BAHUEM aHAJIOTOBBIX
U UG POBBIX MPUOOPOB, 3AMUCHIBATH TTOKA3aHUsI MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTh  HUCCJEAOBAHHE 3aBUCUMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JAPYrod C HCHOJIb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4acTBOBaTh B IJITAHUPOBAHUHM Y4E€OHOTO HCCIEIOBAaHMS, COOUPAThH
YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs MPEII0KEHHOMY IUIaHY,
(buUKcUpOBaTh PeE3yJbTaThl MOTYYCHHOM 3aBUCUMOCTU (PU3MUECKUX
BEJIMYMH B BUJIE MPEJIOKEHHBIX Ta0IHI] ¥ TpadUKOB, JIeJaTh BHIBOIbI
10 pe3yJIbTaTaM MCCIIETOBAHMS

1.12

MPOBOAUTL KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH, CIEHYS
MPEIIOKEHHOW MHCTPYKITUU: TIPY BBITTOJTHECHUN U3MEPEHUN COOMPATh
SKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIUHUCIISTH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0Oe30macHOCTH  mpu  pabote
C J1abOpaTOPHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHLIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTEepU30BaTh MPUHUUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOIIBIK) MX OMNMCAHUSA, HCHOJb3YS
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3HaHHUSI O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SIBIICHUHA U HCO6XOI[I/IMBIC
(1)I/ISI/IIICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOIUTH TpPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O IpHUMEepax)
NPaKTUYECKOTO MCIIOJIb30BaHUS (PU3MUCCKUX 3HAHHUH B TIOBCEHEBHOM
YKU3HH 1)1 00ecIiedeHus1 0€301MacCHOCTH MPHU 0OpaIeHUH ¢ TPUOOpaAMHU
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3JI0POBbS
U COOJIIOZICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.16

OCYHIIECTBJIATh OTOOp HMCTOYHMKOB WHMOpmaiuu B cetu HMuTepHer
B COOTBETCTBHHM C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCSA 3HAHUM M IIyTEM CPABHEHUS DPa3jIU4YHBIX MCTOYHUKOB
BBIACIATh MH(GOpPMAIMIO, KOTOpas SABIAETCS IPOTUBOPEUHBOM
WJIA MOKET OBITh HEIOCTOBEPHOU

1.17

UCIOJIB30BaTh MpPU BBINOJIHEHUHM Y4YEOHBIX 3a/JlaHui  HAy4dHO-
NOMYJSIPHYIO JIUTEPaTypy (DHU3UYECKOTO COJAEPKAHMS, CIPABOYHbIE
MaTepuaibl, pecypcbl ceth MHTepHer, BiageTs NOpueMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMALIMK U3 OJHON
3HAKOBOW CUCTEMBI B APYIYIO

1.18

cO37aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB HH(POPMAIIUU PU3NIECKOTO COICPIKaAHUS,
B TOM 4uCle MyOJIMYHO JAeNaTh KpaTKUe COOOIIEHUS O pe3yJsibTaTax
OPOEKTOB WJIM YYE€OHBIX HCCIEJOBaHUMA, MpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBIM MOHATUWHBIA anmapatr Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYILJICHUE NPE3ECHTALUEN

1.19

IIPY BBITIOJIHEHUN YYEOHBIX MTPOCKTOB U UCCIICAOBAHUM PACTIPECIISITh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C TTOCTABJICHHBIMU 33J[a4aMH,
CIEOUTh 32 BBITIOJHECHUEM IUIaHA JICMCTBUM, aJE€KBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIUX

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazzaena DJIEMEHTA
1 OU3UKA 1 EE POJIb B ITIO3HAHWM OKPYXAIOIIET'O MIPA

11 ®uznka — Hayka O [pupoae. JSBIEHUS MNPUPOIBL.
@duznueckne  SABICHUSA:  MEXAHMYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2

dusnueckue BeIWYMHbI. M3MepeHne (GUu3NUecKux BEIUYUH.
@uznueckue  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexayHapoaHas CUCTEMA €IMHUL]

1.3 EcTecTBeHHO-HayYHBIM METOJ] TO3HAHWS: HAOIIOICHUE,
MMOCTAHOBKAa HAYYHOTO BONPOCA, BBIABUKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBICHEHHUE
HaO0JII01aeMOT0 SIBJICHUS

14 Omnucanne GU3NYECKUX SABICHUI C TOMOIIBIO MOJIEEH

1.5 [TpakTuyeckue paboThI:

N3mepenne pacCTosHUM.

N3mepenrie 00beMa )KHIKOCTH U TBEPJOTO TENA.
Onpenenenue pa3MepoB MabIX TEJ.

W3mepenue Ttemrieparypbl IpH MOMOLIM  KUIAKOCTHOTO
TEPMOMETpPA U JATYUKA TEMIIEPATypPbl

[NEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEHHIECTBA

2.1 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MephI.
OnbIThI, T0KA3bIBAIOIINE JTUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBkenue 4dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKEHUS
4acTull ¢ TemrepaTypoil. bpoyHoBckoe nBkenue, auddysus

2.3 B3aumopeiictBue  yacTuil  BEILECTBA: OPUTSKEHUE
U OTTAJIKUBaHUE

2.4 ArperaTHble COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAUIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJEKYJISIPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6 [IpakTrueckue paboThI:

Orenka auaMeTpa aToMa METOI0M PSAIOB
(c ucnonp3zoBanreM ororpaduii).

OnbITH IO HAOJTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITEl O OOHAPYKEHUIO TEHCTBUS CUJI MOJICKYJIIPHOTO
MPUTSDKCHUS

JIBUYKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBMKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUOKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh IpU  HEPAaBHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH JIBUKEHUS

3.3 SABnenue mHepuuu. 3aKOH MHepuuU. B3ammopeiicTBue Ten
KAaK NpUYMHA U3MEHEHUS CKOPOCTH JBHXKEHHA Ten. Macca
KaK Mepa MHEpTHOCTH Tella

3.4 [TnotHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA

3.5 Cuna Kak XapaKTepUCTHUKa B3aUMOICHCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepeHue cuibl
C IOMOUIBIO TMHAMOMETPA

3.7 SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux aHerax. Bec tema. HeBecomocTs

3.8 Cuna tpenus. TpeHne CKOIbXEeHHUS U TpeHue 1mokos. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CrnoxeHue CWi, HaNpaBiICHHbIX IO OJHOM MPSMOM.
PaBHO€lICTBYIOIIAS CHIT

3.10 [IpakTuueckue paboThI
OnpeneneHne CKOPOCTH paBHOMEPHOTO JIBMXKECHMS (IIapHKa
B JKMJIKOCTH, MOJIENU 3JEKTPUUYECKOrO0 aBTOMOOWIS U Tak
nanuee).
OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHUs Opycka
WIN IapUKa 110 HAKIOHHOW MJIOCKOCTH.
Onpenenenue INIOTHOCTH TBEPIOTO TENA.
OnbITEl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSKEHUS
(medopmarun) Ipy>KUHBI OT TPUIOKCHHOU CHIIBI.
OnbIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHUJIbI TPEHHS
CKOJIbKEHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOLINXCS
MTOBEPXHOCTEN

3.11 @u3nuecKkue SBICHHUS B MNPUPOAE: TPUMEPHI JIBHKEHUS
C Pa3JIMYHBIMU CKOPOCTSMU B KMBOM M HEXKUBOU IIPUPOJE,
JIEICTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoucTBa: AMHAMOMETP, MOAIIUITHUKH

JABJIEHUE TBEPBIX TEJI, XUAKOCTEU N T A30B
4.1 HaBnenne  TBepmoro  Tenma.  CrocoObl  yYMEHBIIICHHS

N YBCIIMYCHUA OABJIICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00beMma,
TEMIIepaTyphl

4.3

Hepej:[aqa AaBJICHUA TBCPAbIMHU  TCJIaMH, KHUIAKOCTIAMH
u razamu. 3akoH Ilackans. [TneBMaTHyeCKre MalllMHbI

4.4

3aBUCUMOCTh  JABJCHUS  JKUJKOCTH  OT  TJIyOUHBI
I'mapocratnueckuid mapajgokc. CooOIIalIMMECs COCY/IbI.
['unpaBaudeckre MeXaHU3MbI

4.5

Atmochepa 3emmu u armocepHoe naBneHue. [IpudamHbI
CYILIECTBOBAHMSI BO3AYIMIHOM 00070uku 3emyid. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(HEPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenue aTMoc(hepHOro JTABJICHMUS. [Tpubopsl
JUTSL U3MEpEeHUst aTMOC(HEPHOTO JTaBJICHUS

4.7

[JelicTBue XUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKkoH Apxumesa

4.8

ILtaBanue ten. Bo3nyxoruiaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT o0beMma
MOTPYKEHHOM B )KUIKOCTh YaCTH TeEJa.

OnpeneneHue  BBITAJKMBAIOIMIEM  CWIBL, JIEMCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOIMIEH  CHJIBI,
JICVCTBYIOIIEH HA TEJO B XKUJIKOCTH, OT MACCHI TeJa.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH
CWJIbI, JCHUCTBYIOIIEH Ha TEIO0 B JKUIKOCTH, OT OOBbeMa
MOTPY’KEHHOMW B JKHAKOCTh YAaCTH Te€la U OT IUIOTHOCTH
YKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OIPEICIICHUE €€ IPY30M0bEMHOCTH

4.10

®duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(EpHOTO
JTaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PhIO

411

Texnuueckue  ycTpoilcTBa:  cooOLIAOIIUMEcs  COCY.bI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIWYECKHM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOW HAcCOC,
apeomeTp

PABOTA, MOIIIHOCTb, OHEPT U

5.1

Mexannueckas paboTa
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5.2

MexaHuueckas MOITHOCTB

5.3 [TpocTeie MexaHU3MBL: pblYar, 0J0K, HAKJIIOHHAs! INIOCKOCTb.
[IpaBriIo paBHOBECHS pblUara

5.4 [TpumeHeHre npaBuia paBHOBECHS pblyara K 0JI0Ky

9.5 «3o0soToe TpaBuIOo» MexXxaHuKd. KodadduimeHT moiae3Horo
neicTBUsl MexaHu3MoB. [IpocTbie MexaHW3MBl B OBITY
U TEXHUKE

5.6 [loTeHanbpHas SHEPTUM TeNa, MOJAHITOro Haj 3eMien

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHWyeckas DSHEpPrus. 3aKOH HW3MEHEHHA
Y COXpPaHEHUsI MEXaHUYECKON SHEPTUU

5.9 [IpakTrueckue paboThI:
Omnpenenenne pabOTHl CUIIBI TPEHUS MPU PaBHOMEPHOM
JBUKEHUU TeJa 10 TOPU30HTAIBHOM MMOBEPXHOCTH.
HccnenoBanre ycioBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.
N3yuyeHue 3ak0Ha COXpaHEHHs] MEXaHUYECKOM SHEPTUn

5.10 dusnueckue BICHUS B IPUPOJIE: PblUaru B TEJIe YeJoBeKa

5.11 TexHnueckue YCTPOUCTBA: phlyar, MO BUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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8 KJIACC

HpOBepﬂeMble NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPpEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOT'O OOIIETO0 00pa30BaHHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pa3indaTtb ABJICHUA II0 OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB
N Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHNX HAHHOC (1)H3H‘I€CKOC
SABJICHUC

1.3

pacrno3HaBaTh IPOSABIEHUE U3YUYCHHBIX (PU3MUECKUX  SIBICHUU
B OKPY’KaIOLIEM MUPE, B TOM YHUCIIe (PU3NUECKUE SIBICHUS B IPUPO/IE,
IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1ayy B y4e€OHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKM) PU3NUECKUX SBICHUIM

1.4

ONKMCHIBATh M3YyYCHHBIC CBOWCTBA Tel U (PHU3WYCCKUE SIBJICHMS,
UCIIOJIB3YS] (PU3MYECKHE BCIMYUHBI, IPH OIHCAHHH IPABUILHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HCIOJb3YEMBIX  BEJIHYHH,
0003HaYEHUS U CIMHUIBI (PU3UICCKUX BEIMYHMH, HAXOJAUTHh (POPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PH3UYECKYI0 BEIUYHHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  M3YyYCHHBIX  3aBHUCHMOCTCH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBIICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSCHATH (M3UUECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH TTPUYUHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
3 1—2 JIOTMYECKMX MIaroB C MOMOIIbIO |—2 HM3y4YEeHHBIX CBOMCTBA
bU3MYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacyeTHble 3a7aud B 2 — 3 JEHCTBHS, UCHOJIb3Ysl 3aKOHBI
u GopMyIibl, CBS3bIBatOIIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaju3a yCJOBHS 3a/1auyd 3alMUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJOCTaTOK JaHHBIX [JIsl pEIIeHUs 3aJadyd, BbIOUpaTh 3aKOHbI
U (GopMyIbl, HEOOXOJMMBIE NJisi €€ pPEelleHUs, MPOBOAUTH PaCUEThl
U CpaBHUBATh IIOJIyU€HHOE 3HaueHUE (UBUYECKON BEINYMHBI
C U3BECTHBIMU TAHHBIMU
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONTUCAHUE UCCIIEIOBAHMSI, BBIIEIATh
IIPOBEPSAEMOE NPEAINOTI0KEHNE, OLECHUBATh INPABUIBHOCTD MOPSAIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

OPOBOAUTH ONBITHI MO  HAOMIOAEHUIO (U3MUECKUX  SBICHHI
Wi  (U3HUECKUX CBOWCTB Tell: (HOPMYJIHMPOBATh MPOBEPSEMBIC
IOpPEINONIOKEHUs, CcOoOMpaTh  YCTAaHOBKY U3  HPEIJIOKEHHOIO
000py1I0BaHUS, OMUCHIBATH X0/ OIBITa U (DOPMYIHPOBATH BHIBOIBI

1.10

BBIIIOJIHATD MPAMBIE M3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
puOOPOB U AATUYNKOB (PU3NUECKUX BEITMUMH, CPABHUBATDH PE3YJIbTAThHI
U3MEPEHUI ¢ yUeTOM 3a/laHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

IPOBOAUTH  HUCCIEJOBAaHME 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM TNPSIMBIX H3MEPEHUM:
IUIAHUPOBaTh HCCJEI0BaHUE, COOUpaTh YCTAHOBKY U BBINOJHSTH
U3MEpPEHHUsl, cienys NpPeIJOKEHHOMY  IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE TAOJUI U T'pa(HKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHN

1.12

IIPpOBOJAUTH KOCBCHHBIC HU3MCPCHHUA (i)I/IBI/I‘-ICCKI/IX BCIINYHH:
IUIAHUPOBATb U3MCPCHHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
1 (914%1 HpeI[HO)KeHHOﬁ HHCTPYKIIMKM, W BbIYUCITH 3HAYCHHC
BCJINYMHBI

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHHUEM

1.14

XapakTepu3oBaTh MNPUHIUIBI JEUCTBUS HM3YYEHHBIX MNPUOOPOB
Y TEXHUYECKHX YCTPOMCTB C OINOPOM HA UX OMNMUCAHMS, UCIIOIb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOJUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH

1.15

pacIo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHbIC
NpUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LEeNed C MOCJIEI0BATEIbHBIM W  IapajuleIbHbIM
COCIMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOJIB30BAHUS (DU3UICCKUX 3HAHUH B TIOBCETHCBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpY OOpaIlieHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIFOJIEHUSI HOPM DJKOJIOTUYECKOTO TMOBEACHHSI B OKPYXKAIOIIEH

cpene
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1.17

OCYILECTBISATh MOUCK HHPOPMAIHN (PUZNUYECKOTO COJAEPIKAHUS B CETH
MHTepHEeT, HA OCHOBE HMMEIOIIUXCS 3HAHUNW M IIyTEM CpPaBHEHHUs
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOPMAIMIO, KOTOpas
ABJIAETCS IPOTUBOPEYMBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH  BBINOJHEHUM YYEOHBIX 3aJ@aHUl HAy4YHO-
HNOMYJISIPHYIO JTUTEpaTypy (U3UYECKOTO COJEpKaHMs, CIPaABOYHbIC
MaTepualibl, pecypcbl ceth VIHTepHET; BIAIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MMCHhMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
00061m1ass UHGOPMAITUI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CoNlepKaHMs, B TOM 4YHCJIE IMyOJWYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTH, TPH OTOM
IPAaMOTHO HCIIOJB30BaTh HM3YUYCHHBIM MOHATUHWHBIA armapar Kypca
(U3HUKH, COMPOBOXKIATH BHICTYINICHHE NTPE3CHTALIMEH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOCKTOB U MCCIEIOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpeieNsiTh O00sI3aHHOCTU B TPYNIE B COOTBETCTBUU
C TOCTaBJICHHBIMM 3aJayaMH, CJIEAUTh 3a BBIIOJIHEHUEM IUJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJIQJl B JECATEIBHOCTHh TPYMIbI, BBICTPAUBATh KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUA
paszena | dIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU

CTpPOEHMS BelllecTBa. Macca u pa3Mepbl MOJIEKYI. OMbITHI,
MOJATBEPKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Monenu TBEpIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSTHHIMA
BemiecTBa. Kpucramnuaeckue u amopdHbIe Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE IMOJIOKEHUH MOJICKYJIIPHO-KUHETHICCKON TeOpHUn

6.4 CmaumnBaHNE U KAMWUISIPHBIC SIBJICHUS

6.5 TemnnoBoe paclIupeHne U CxKaTUE
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6.6

Temneparypa. CBsizb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 BuyTpennss sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEU
SHEPruH: Terionepenaya u CoBepIIeHre padboThl

6.8 Buapl Teronepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMA,
U3JTy4YCeHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TeMI0EMKOCTh BELLIECTBA

6.10 TerutooOMEH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBieHrE M OTBEPACBAHUE KPHUCTAJUIMYECKUX BEILECTB.
VY nenbHas TEIOTAa MJIaBICHUS

6.12 [TapooOpazoBanue u konaeHcarwus. Mcmapenue. Kumenue.
VYaenbHas  TemjgoTra  MapooOpa3oBaHusA.  3aBUCHUMOCTh
TEMIEPATYPbl KUTIEHHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13 BrnaxuocTth Bo3ayxa

6.14 DHeprus TOIIUBA. Y JeNbHas TEIIOTa CTOPAHHUS

6.15 [TpuHune! padbotel TemnoBbix aurareneil KI1/ remmosoro
nBurarens. TemmoBble JBUTATENH M 3alUTa OKPYXKAIOILICH
cpeabl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TETIJIOBBIX
mporeccax

6.17 [IpakTrueckue paboThI:
OmnbITEl IO OOHAPYKEHUIO JEHCTBUS CHUIJI MOJIEKYJISIPHOTO
MPUTSHKCHHUS.

ONBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOW COIHU
WJIM caxapa.

OnpIThl MO HAOJIOIEHUIO TEMJIOBOTO PACIIMPEHHUs Ta30B,
JKUIKOCTEU U TBEPABIX TEIL.

Omnpenenenve AaBleHUs BO3yXa B 0ajUIOHE MITTPUIIA.
OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  JIABJICHUS
BO3/lyXa OT €ro 00beMa U HarpeBaHUs WA OXJIAXKIACHHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKMJIKOCTU B  TEPMOMETPHYECKOU  TpyOKe
OT TeMIIEPaTyphI.

HaGniogenne wW3MeHEHUs BHYTPEHHEH OJHEpruM Tela
B PE3yJIbTATE TEIUIOTIEPEIayu U pabOThl BHEIITHUX CHIL.
HccnenoBanne sBICHUS TEMIOOOMEHAa TPHU CMENIMBAHUU
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XOJIOAHOU U rOPAYEH BOJBI.

OrnpeneneHue KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOMU
MIPY TETUIOOOMEHE C HArPEThIM METAJUTMYECKUM ITHITAHIPOM.
OnpeneneHue  yJIeJIbHOM  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TEMIOTHI IUIABJICHUS JIbJ1a

6.18

®dusnueckue SABICHUS B NPHPOJE:  IMOBEPXHOCTHOE
HATSHKCHUE W KalMIUIIPHBIC SBJICHUS B TIPUPO/IC, KPHCTAILIBI
B mpupoxe, m3nydenue CouyHIA, 3aMep3aHUE BOJOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera

6.19

TexHuyeckue  yCcTpOMCTBA: KaluJUIspBI, IIPUMEDPBHI
WCIIOJB30BaHUs KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTATElb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYE

CKUE U MATHUTHBIE ABJIEHNWA

7.1

OnekTpu3anus Teil. J[Ba poJa 3JIEeKTPUUYECKHUX 3apsAI0B

7.2

B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  KyioHa
(3aBUCUMOCTb CHJIbl B3aUMOJCHCTBHUS 3apsHKEHHBIX Tel
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MEX]Y TEJIAMH)

7.3

Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nons. [IpuHOuMn cyneprno3uuuu  AJIEKTPUYECKUX  IOJICU
(Ha KaYeCTBEHHOM YpPOBHE)

7.4

Hocuremn  snexkTpuyeckux — 3apsaoB.  DJIEMEHTAPHBIN
anexktpuueckuil 3apsia. Crtpoenue aroma. IIpoBogHuKH
U JTUDJIEKTPUKHU

7.5

3aKoH COXpPaHCHHA JICKTPUICCKOI'O 3apsaaa

7.6

DIEKTPUYECKUI TOK. YcnoBus CYILIECTBOBAHUS
AIEKTPUYECKOro TOKa. ICTOYHMKH MOCTOSIHHOTO TOKA

1.7

JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B HKUIKOCTSIX U razax

7.8

Onektpuyeckass nenb. Cuia Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9

ConpoTuBieHHE TPOBOJHUKA. ¥YJEIbHOE CONPOTUBIICHUE
BEIIIECTBA
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7.10

3akoH OMa 171 y4acTKa Lenu

7.11 [TocnenoBarenbHOE u napajuiebHOe COEIMHEHUE
MIPOBOIHUKOB

7.12 PaboTa 1 MOUTHOCTD JEKTPUYECKOTO TOKA. 3aKoH J[xoyIis-
Jlenma

7.13 DNEeKTpUYEeCKre 1EMu ¢ MOTPEOUTENH BIEKTPUUECKOU
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

7.14 IlocTossunple MarHmTel. B3amMoaeicTBHE ITOCTOSHHBIX
MarHuToB

7.15 MarnutHoe nojie. MarasuTHoe 1oJie 3eMJIM U €T0 3HaUeHHE
JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE TOJE AJIEKTPUYECKOTO TOKA.
[IprMeHeHUE AIEKTPOMArHUTOB B TEXHUKE

7.17 JleficTBUe MarHUTHOrO TOJsi HAa NPOBOJHUK C TOKOM.
DIIeKTPOJIBUTaTeNIb IOCTOSHHOTO ToKa. Vcmonp3oBaHue
AICKTPOABUTATETICH B TEXHUYECKUX yCTpOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OnbiTel @apanes. SABaeHHE 3IEKTPOMATHUTHON WHIYKIIHH.
IIpaBuno Jlenua

7.19 DnekTporeneparop. CrocoObl TMOMYYSHHS DJICKTPUUICCKOU
SHEPTUU. DNEKTPOCTAHIIMUA HA BO3OOHOBIISIEMBIX UCTOYHUKAX
DHEPTUU

7.20 [IpakTrueckue paboThI:

OnwIThl 110 HAOJIOJEHUIO DJIEKTPU3AIMN TEJN WHAYKIIHEH
U TIPU CONPUKOCHOBEHUH.

Hccnenosanue JICUCTBUSA AIEKTPUYECKOTO 10J1A
Ha MPOBOAHUKH U TUAJICKTPUKH.

COopka u mpoBepka paOOThI AIEKTPUUYECKON 1M
MOCTOSTHHOT'O TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HaMPSKEHUS.

Hccnenoanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4epes3
pPE3UCTOpP, OT COMPOTHUBICHHUS PE3UCTOPA M HAMPSIKEHUS
Ha PEe3UCTOopeE.

OMNBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAH
MONEPEYHOr0 CEYEHUs U MaTepuaa.
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ITpoBepka npaBuia CJIO’KEHUS HaNpsHKECHUN
IPU [IOCJIEOBATEILHOM COEIMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBmiia JUisi CUJIBI TOKA MPU MapajieIbHOM
COETUHEHUH PE3UCTOPOB.

Omnpenenenre paboThI JAEKTPUUECKOTO TOKA, HAYIIETO Yepe3
pe3ucTop.

Onpenenenue MOII[HOCTH AIIEKTPUUECKOTO TOKa,
BBIJIETIIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO 4YEpE3
JaMIIOYKy, OT HaIllpsHKEHUS Ha HEll.

Onpenenenue KI1/1 narpeBarens.

HccnenoBanre MarHUTHOTO B3aWMOJICHCTBHUSL TOCTOSTHHBIX
MarHuTOB.

N3ydyeHne MarHuTHOTO 1OJIS MOCTOSIHHBIX MAarHUTOB MPHU UX
00BbEIMHEHUU U Pa3JICTICHUH.

Hccnenosanue JNEUCTBUSA JIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD CHJIBI

B3aUMOJEHUCTBUA KaTYIIKH C TOKOM U MarHuTa OT CHJIBI TOKA
Y HaIIpABJICHUS TOKA B KaTYIIKE.

N3ydyeHne pAeWCTBMS MArHUTHOTO TOJISI HAa IPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue paboThl JIEKTPOIBUTATEIIS.
N3mepenne KII/] anexkTpoaBuraTeabHONM yCTaHOBKH.

OnpIThl O MCCJIAEAOBAHUIO SIBJCHUS DJICKTPOMArHUTHOM
VHAYKIIUU: HCCJICIOBAHUEC W3MEHCHUI 3HAYCHMUS
Y HAPaBJICHUSI UHAYKIIMOHHOTO TOKa

7.21 dusnyecKkue SBJICHUS B MPUPOJIC: AICKTPUUECKUE SIBJICHUS
B arMmocepe, DIIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJjie 3eMJyu, Apeiid) MoaCoB, pOjb MArHUTHOTO
MOJIS 1JIs1 )KM3HU Ha 3eMJie, IOJISIPHOE CHSTHUE

1.22 TexHn4eckrue yCTpPOMCTBA: AJIEKTPOCKOIl, aMIepMETp,

BOJIBTMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIIEKTPOOCBETUTEIILHBIE puOOPHI, HarpeBaTesIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NpEJOXPAHUTENIA,  DJCKTPOMArHUT,  DJIEKTPOJIBUTATEIIb
MOCTOSIHHOT'O TOKa, FT€HEePaTOp MOCTOSIHHOTO TOKa
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9 KJIACC

HpOBepﬂeMble NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPpEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOT'O OOIIETO0 00pa30BaHHUs

1.1

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHA

1.2

pa3indaTtb ABJICHUA II0 OIIMCAHHUIO HX XadpPaKTCPHBIX CBOMCTB
N Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHNX HAaHHOC q)HBI/I‘IeCKOC
SABJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3WYECKUX  SIBICHUUN
B OKpY>KaroIIeM MUPE, B TOM 4YHuCiie GU3NUECKHUE SBJICHUS B IPUPOJIE,
MIPU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIJICTATh
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUN

1.4

ONKMCHIBATh M3YyYCHHBIC CBOWCTBA Tel U (PHU3WYCCKUE SIBJICHMS,
UCIIONIB3YS] (PU3MUYCCKHE BCIMYUHBI, IPU OIKMCAHMHM TPAaBHIIBHO
TPaKTOBaTh  (U3MYCCKUH  CMBICT  HCIOJb3YEMBIX  BEJIHYHH,
0003HaYEHUS U CIMHUIBI (PU3UICCKUX BEIMYHMH, HAXOJAUTHh (POPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PH3UYECKYI0 BEIUYHHY C JPYTHMH
BCJIMYMHAMHU, CTPOUTh TpadUKH  M3YyYCHHBIX  3aBHUCHMOCTCH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS W TIPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBACHATH (PU3MUYECKHE MPOLECChl M CBOWCTBAa TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTYallMil MPaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH PUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE
U3 2—3 JIOTMYECKUX IIAaroB € MOMOIIBI0 2—3 HM3y4YEHHBIX CBOWCTBA
bU3MYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3aJaud (Omuparolmuecs Ha cucteMy u3 2-3

yYpaBHEHHUI), HCHOJB3YS 3aKOHbl M (OPMYJbI, CBS3bIBAIOIINE
(¢u3nueckue BEIMYMHBI: HAa OCHOBE aHajiM3a YCIOBMs 3aJauu
3alMCBIBATh ~ KPAaTKOE€  YCJIOBHE,  BBIIBISATH  HEAOCTAIOIIHE
WIM U30BITOUYHBIC JaHHBbIC, BBIOMpPATh 3aKOHBI U  (POPMYIIbI,

HGO6XOI{I/IMBIC L PCIICHUA, ITPOBOAUTL PACUCTBI M OLCHHBATDH
PCAIUCTUYIHOCTD IMOJIYUCHHOT'O 3HAYCHUA (I)HSHLIGCKOﬁ BCINYMHBI
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1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONIMCAHUE UCCIIEIOBAHMS, BBIIETATh
IIPOBEPSAEMOE NPEAINOI0KEHUE, OLECHUBATh NPABUIBHOCTH NOPSIKA
IIPOBEJCHUs MCCIENOBAHUsA, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U ONIBITOB

1.9

IPOBOAUTH ONBITBI 1O HAONIONECHUI0O (PU3MYECKUX  SIBJICHUH
Wi PU3NIECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY
13 N30BITOYHOrO HAabOpa 000pyI0BaHUS, OIUCHIBATH XOJ1 OMBITA U €TI0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH,
ompenesisisi CpellHee 3HAaueHHWE H3MepsieMoi BeMnuuHbl ((HOKyCHOE
paccTositHue cobOuparoiiel JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MEpPUTEILHOTO MpUdopa)

1.11

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOUIl
U Tpa(MKOB, JIeJIaTh BBIBOJIBI IO pE3yJibTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3MUYECKUX  BEJIUYMH:
MJIAHUPOBATh U3MEPEHHUsI, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY
M BBINOJHATh HW3MEPEHMS, CIeAyd NPEIJI0KEHHOW WHCTPYKIHUH,
BBIUUCIISITh 3HAYEHHWE BEIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIE
pe3yJbTATHI C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0O€30macHOCTH  mpu  paboTte
C J1abOpaTOPHBIM 000PYIOBAHUEM

1.14

pas3inyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPIOE TEI0, TOUSCHUHbIN HCTOYHHUK
CBETa, JIy4, TOHKAs JINH3a, IUIAHETapHas MOJENb aToMa, HyKJIIOHHAs
MOJEJIb aTOMHOTO s1ipa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOIb3Ys
3HAHMSI O CBOMCTBaX (PU3WYECKUX SBJICHUH UM HEOOXOIUMBbIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIBb30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPHUTEIIbHBIX pruOOPOB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MIPH PEIICHHH YICOHO-TIPAKTHUSCKAX
3aJ1a4, ONTHYECKHE CXEMBI JIJIs MOCTPOCHHS M300pakeHU B TIOCKOM
3epKajie ¥ COOMparoIeH JTMH3e
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1.17

NPUBOJUTH TpHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpHUMEepax)
NPaKTUYECKOTO MCITOJIb30BaHUS (PU3MUCCKUX 3HAHHUH B TIOBCEHEBHOM
YKU3HHM JJI1 00ecIiedeHus1 0€301MacCHOCTH MPHU 0OpaIEHUH ¢ IPUOOpaMHU
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPAHCHHS  3J0POBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYUIECTBIATh MOUCK UHPOPMALIUU (PUZNYECKOTO COACP>KAHUS B CETH
NuTepHEeT, CcaMOCTOSTENbHO (OPMYIHpYys TOWCKOBBIA  3aIpoc,
HaXOJWThb MOYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYyYECHHOU
uH(OpMAITMU HAa OCHOBE HMEIOIIMXCS 3HAHUW W JIOMOJTHUTEIBHBIX
VMCTOYHUKOB

1.19

UCIOJIB30BaTh MpPU BBINOJIHEHUHM Y4YEOHBIX 3aJlaHUi  HAay4dHO-
NOMYJISIPHYIO JIUTEPATYpy (DU3UYECKOTO COAEPKAHMS, CIPABOYHBIE
MaTepuaiibl, pecypcbl cetn  VIHTEpHET; BIaAeTh INpUEeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusl MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHBIE TIMCBMEHHBIE U YCTHBIE COOOILECHUS
Ha OCHOBE MH(MOpPMAIIMN U3 HECKOJBKUX MCTOYHUKOB (hU3HUYECKOTO
colepKaHus, NyOJUYHO TPEACTABIATh PE3yJbTaThl MPOEKTHOM
WA UCCIIEIOBATEIIbCKOW JEATENBbHOCTH, IIPU O3TOM I'PaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN NOHATUINHBIN alllapaT u3y4aeMoro pasesna
(GU3UKM U COMPOBOXAATh BBICTYIUICHUE MPE3EHTAUECH C y4EeTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUECKUX
MPOLIECCOB pacHpenensiTh 00SI3aHHOCTH B TPYIINE B COOTBETCTBHUH
C MOCTaBJICHHBIMHU 3aJayaMH, CJIECIUTh 3a BBINOJHCHUEM ILIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIIBHOCTh TIPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISAS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon IIpoBepsieMble 3IEMEHTHI COAEPKAHUSA
pazzena | 5JEMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 MexaHnnueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTcyeTa
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8.2

OTHOCHUTEILHOCTh MEXaHUYECKOI'0 JABHXKXCHUA

8.3 PaBHOMEpHOE IPSAMOJIMHEMHOE IBUKEHUE

8.4 HepaBHomepHOe mnpsmMosiuHeHOe JBkeHue. CpenHss
U MIHOBEHHas CKOpPOCTb Tella MpU HEPaBHOMEPHOM
JIBUKECHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JIBUXKEHUE

8.6 CBob6oanoe nanenue. OnbiThl ["anunes

8.7 PaBHOMepHOE NBIKEHKE IO OKPYX)HOCTH. [lepuon u yactora
oOparteHusl. JInneninas 151 yIJIOBas CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpyuHLIMT CynEeprO3ULINY CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuia TPEHUS CKOJIBKEHUs, CUIIa TPEHUS TTOKOS,
JPYTUE BUIBI TPECHUS

8.14 Cuiia TSDKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
cBOOOIHOTO Na/ICHUS

8.15 [emxenue mianet Bokpyr ConHua. IlepBas kocMmuueckas
CKOpocTh. HeBecoMOCTh M Tieperpys3ku

8.16 PaBHOBecue maTepualbHONW TOYKH. AOCOIIOTHO TBEPJOE
TEIo

8.17 PaBHOBECHME TBEpHOro Tema C 3aKPEIUVIEHHOW  OCBEO
BpaieHus. MomeHT cuibl. LieHTp TshkecTn

8.18 Nmnynsc Tena. U3smenenue nmnynbca. UMnyiibe cumsl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCa

8.20 PeakTtuBHOE IBMKEHHE

8.21 Mexannueckas paboTa U MOIIIHOCTh

8.22 Pabota cun Tsokectd, ynpyroctd, TpeHus. CBs3b SHEPTHH
U pabOTHI

8.23 [ToTeHnmanpHas 3HEPTYA TeNa, MOAHATOTO HaJl TOBEPXHOCTHIO

3emitn
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8.24

[ToTeH1manbHas SHEPTUSI CKATOU MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON YHEPTUN

8.26

3aKoH COXpPaHCHHUA MEXaHUYECKOU OQHCPIun

8.27

[TpakTryeckue paboTHI:

Omnpenenenne cpenHed CKOPOCTH CKOJBXEHHs Opycka
WA IBUKCHHUS IIApPHUKa 110 HAKJIOHHOM MIOCKOCTH.
OmnpeneneHrue YCKOpPEHHsI Tela NpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

Opu  PaBHOYCKOPEHHOM  JBI)KEHMHM 0e€3  HavdalbHOM
CKOpOCTH.

[IpoBepka rumore3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTHU ITyTH OTHOCSITCS KaK P
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue k03hGUITMEHTA TPEHUS CKOJIbKECHUSL.
Onpenenenue KeCTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBMKCHHUH TeJa M0 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOTBl CHUIIBI YOPYTOCTH TIPH TOABEME
rpy3a C HCIOJb30BAaHHUEM HEMOJBMKHOTO M MOABIKHOTO
OJIOKOB

8.28

DOuU3NYECKUE SBIICHUA B NPHUPOJIC: NPUIMUBBI U OTJIUBBHI,
nBuxkeHne IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTHUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOICTBA: CIIUAOMETP, JaTUYUKA
TMIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKETHI

MEXAHWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: EPHO/I, HaCTOTa, aMIUIUTY/1a

9.2 MaremMatndeckuil U NpyXUHHbIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxaomue KojcOaHus. BreIHyXIeHHBIE  KOJCOaHMS.

Pe3onanc
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9.4

Mexanndeckre BOJIHBEL. (CBOiicTBA MEXAHHYECKUX BOJIH.
[IpononbHbIE W MONEPEYHBbIE BOJHBIL. JlMHA  BOJIHBI
U CKOpPOCTh €€ PaclnpocTpaHeHus. MexaHWYeCKHe BOJIHBI
B TBEPJOM T€JI€, CECHCMUYECKUE BOJIHBI

9.5 3ByK. ' pOMKOCTB U BbICOTa 3BYKa. OTpaxeHUE 3ByKa

9.6 NHdpa3Byk 1 yabTpa3ByK

9.7 [TpakTuyeckue paboThI:
Omnpenenenve  9acToThl W THepuoAa  KojebaHuid
MaTEeMaTUYeCKOr0 MasgTHHUKA.
OmnpeneneHre 4acToThl U Mepuoja KojieOaHUN MpPy>KUHHOTO
MasiTHUKA
HccnenoBanne  3aBUCHUMOCTH  TMEpUoJa  KOJIeOaHHIA
MOJIBEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  Tepuoja  KoseOaHHid
MPY>KWUHHOTO MasTHUKA OT MacCHI Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuoaa KoseOaHui
rpy3a, TMOJBEIIEHHOTO K HHUTH, OT MAacchl Tpy3a
1 )KECTKOCTH TIPYKUHBI. VI3MepeHne ycKopeHus CBOOOTHOTO
najCHUs

9.8 dusznyecKkue SBICHUS B MPHUPOJIC: BOCHPUSITHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHHE, CEMCMHYECKHE  BOJIHBI,
I[yHaMH, 2XO

9.9 TexHuyeckue  yCTpOWCTBA:  HXOJOT,  HCIIOJIb30BAHUE
yJIBTPa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DNEeKTPOMarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE  BOJIHBI.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHHIX BOJIH

10.3 OnekTpoMarHuTHas npupona ceta. CKopocTh  cBeTa.
BosiHOBBIE CBOMCTBaA CBETA

10.4 [IpakTrueckue paboTHI:
N3ydyeHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOILBIO
MOOMIBLHOTO TeedoHa

10.5 duznueckue SBICHUS B MIPUPOJIE: OMOIOTHIECKOE ACHCTBUE

BUJIUMOTO,  YJIbTPaHUOJETOBOTO W PEHTIC€HOBCKOIO
W3JTy4YCHUN
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10.6 Texunueckue YCTPOMCTBA: UCITOJIb30BaHNE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A

11.1 JlydeBas Mmozenb cBeTa. MicTouHUKH cBeTa

11.2 [IpsAMosIMHENTHOE PACITPOCTPAHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

114 [Ipenomnenue ceta. 3akoH npenomiieHus cBera. [lomHoe
BHYTPEHHEE OTpaKCHHUE CBETA

115 JInnza. Xox nydent B IMH3E

116 OnTuueckass ~ cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TeJIeCKOoma

11.7 I'na3 KaK  OINTHYECKas cucrema. bimzopykocTh
U TAIbHO30PKOCTh

11.8 Paznoxxenue Oemoro cBera B criekTp. OmbiTel HproTOHA.
CrnokeHue CTeKTpaJIbHBIX IBETOB. [{ucmepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanne 3aBUCHMOCTH yTJla OTPAXEHUS CBETOBOTO
Jy4a OT yrJia MajieHusl.
N3yuyenne  XapakTepUCTUK  HM300paKeHUS  TIpeIMeTa
B TIJIOCKOM 3€pKajle.
HccnenoBanre 3aBUCUMOCTH yTJIa TIPEIOMIICHUS CBETOBOTO
Jy4a OT yrjia MajeHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tonyuenne n300paskeHUH C TOMOIIBIO COOMPArOIIEH JTUH3HI.
Omnpenenenne POKYCHOTO PAacCTOSHUS M ONTHYECCKOW CHUITBI
coOuparoniei JTUH3HI.
OnBITH TIO PA3JI0KEHUIO OETI0TO CBETA B CIICKT.
OneITBl TO BOCTIPUATHIO IIBE€TA TPEIMETOB TIPU HX
HaOJFOICHUH Yepe3 IBETOBBIC (DUITBTPHI

11.10 dusnueckue BIeHUs B npupoe: 3aTMenus CoiiHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHudyeckre ycTpoMCTBa: OYKH, MEPUCKOI, (oToanmapar,
ONITHUYECKHUE CBETOBO/IBI

12 KBAHTOBBIE SBJIEHUA

121 Omnsitel Pezepdopaa u minanerapHas mojaens atroma. Mojenb

aroma bopa
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12.2

Hcnyckanne # TOTJIOIIEHWE CBETa AaroMOM. KBaHTBHL
JInHenyaTeie CIEKTPhI

12.3

PanunoaktuBHOCTH. Anb(a-, 6eTa- U ramMmMa-u3IIydeHUS

12.4

Ctpoenue atoMHoOro sigpa. HykimoHHass Mojeiabr aTOMHOTO
anpa. M3oromnsl

12.5

PanuoaktuBHbie mpeBpamieHus. llepuon momypacmana
aTOMHBIX sIIep

12.6

SAnepHple peakuud. 3aKOHBI COXPAHEHHUS 3apsJI0BOrO
Y MacCcOBOT'O YHCEN

12.7

3HCpFI/I$I CBA3HU aTOMHBIX SAACP. CBs3b MaccChl U OHCPIrun

12.8

Peakuuu cunte3a u neneHus saep. VICTOUHUKH SHEPrUu
ComnHna u 3Be3]1

12.9

SnepHas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3ITyYEHUN
HA JKMBBIC OPTaHU3MBI

12.10

[IpakTrnueckue paboThI:

HabOmogenne  CIUIOIIHBIX W JIMHEMYaTbIX  CIEKTPOB
U3ITy4YEHUS.

HccnenoBaHue TPEKOB: H3MEPEHUE BHEPIUM  YaCTHUIIBI
10 TOpMO3HOMY ITyTH (110 (hoTorpadusim).

N3mepenune painoakTUBHOTO (hoHa

12.11

@usznueckue  SABJICHUS B NPUPOAE:  E€CTECTBEHHBIN
pazoOaKTUBHBIN (POH, KOCMHUYECKUE JTy4H, PaJHMOaKTUBHOE
W3JIyYEHUE IIPUPOIHBIX MHHEPAJIOB, NENCTBUE
PaJNOaKTUBHBIX U3IyYCHUN HA OPraHN3M YeJIOBEKA

12.12

TexHn4eckre yCTpOMCTBA: CIIEKTPOCKOI, UHIANBUYaIbHbBIN
JI03UMETp, KaMepa Buiibcona
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

JUisi mpoBeeHHs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (u3uke (naiee —
OI'D mo ¢usuke) ucmonb3yercs nepedyeHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3yjibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHOI MPOrpaMMbl OCHOBHOTO OOILEro
00pa30BaHUs U JIEMEHTOB COAEPIKAHUS.

IIpoBepsiembie Ha OI'D no pusuke TpedoBaHNS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
POBEPSIEMOTO YPOBHSI OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHON MPOTPaMMBI
TpeOOBaHMS OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC
1 [Tonumanue ponau GU3NKK B HAYYHOU KapTUHE MUPA;

c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUIN O 3aKOHOMEPHOU CBSI3U
Y 03HABAEMOCTH SIBJICHUH MTPUPOJIBI, O POJIU IKCIIEPUMEHTA B QU3HUKE,
0 cUCTeMO0Opa3yroIiei poiu PU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 ABOTIONNH (PU3NUECKUX 3HAHUN U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCHIMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIIECCOB OKPYKAIOUIET0 MHUpPA, Pa3BUTUE TEXHUKHU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUU
CTpPOEHHUS BEUIECTBA, O (PU3MYECKOW CYLIHOCTH SIBJICHUU TPUPOABI
(MEXaHMYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTh SBICHHS 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPHPYIOIIUX JaHHOE (U3NIECKOE
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SABICHUN
B OKpPYKalIeM MHpe, BBIACHAS WX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaAKK)

3 Brnagenue ocHOBaMM MOHSTUMHOIO armapara U CHUMBOJIMYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BAHUE MX ISl pEIIeHUsT yIeOHBIX 3a/1a4;
yMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (UINUYECKUE SIBIICHUS
U TPOIECCHl, UCHONB3YyS (yHIAMEHTAIbHBIE U SMIHPUICCKUE
3aKOHBI
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YMeHue onuchiBaTh N3YUYCHHEIC CBOMCTBA T€I U (1)I/ISI/I‘ICCKI/I€ SABJICHHA,
HCIIOJIB3YA (1)I/IBH‘I€CKI/I€ BCIINYHHBI

BnageHne oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHUA C YYE€TOM
cOOJII0ICHUS TIPABUIT O€30MMACHOT0 TPYa:

HaOmoeHNe (U3NYCCKUX SBJICHUH: YMEHHE CaMOCTOSTEIHHO
coOMpaTh SKCIEPUMEHTAIBLHYI0 YCTaHOBKY U3 JaHHOro Habopa
000pyI0BaHUS IO WHCTPYKIINH, OTUCHIBATH XOJI OIBITA M 3aIHCHIBATH
€r0 pe3yNbTaThl, (OPMYITHPOBATEH BHIBOJIBL;

MIPOBEICHHE MTPSMBIX M KOCBEHHBIX H3MEPEHUHN (PU3HUECKUX BEITUIHH:
YMEHHE IIJJAHUPOBATh HW3MEPEHHS, CaMOCTOSTEIhHO COOUpATh
OKCIIEPUMEHTATLHYIO ~ YCTAHOBKY [0 HMHCTPYKIIUH, BBIYUCIISTH
3HAUYCHHWE BEIIMYWHBI M aHAIM3UPOBATH TOJYYCHHBIC PE3YIbTATHI
C YYETOM 3aJ]aHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUI;
MPOBEJICHUE  HECIOXHBIX  OKCICPUMEHTAIBHBIX  HMCCIICIOBAHUML;
CaMOCTOSITEILHO ~ COOHMpaTh  DKCIEPUMEHTAIbHYI0  YCTAaHOBKY
U TPOBOJUTH HCCICNOBAHWE TIO WHCTPYKIMHU, TPEJCTABISThH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3WYCCKUX BEIUYMH B BHJIC TaOJHII
U TrpauKOB, YYUTHIBATH MOTPEUIHOCTH, JEJNaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHUs

[lonumMaHue  XapaKTepHbIX  CBOWCTB  (PU3WYECKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIENIU CTPOCHHUS
ra3oB, JKUIKOCTEW W TBEpAbIX TeJ, IJIaHETapHas MOJEIb aToMa,
HYKJIOHHas MOJENb aTOMHOTO sipa) M yMEHHE NPUMEHATh WX
JUTsl OOBsICHEHUST (PU3UUYECKUX MPOLECCOB

YMeHue oOBACHATh (PU3NYECKUE MPOIECChl U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallull IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IIPUYMHHO-CIIEACTBEHHBIE CBS3U
U CTPOUTH O0BSCHEHHUE C OTMIOPOM Ha U3yUEHHBIE CBOMCTBA (DU3HUECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH

YMeHue pemarh pacueTHbie 3amaud (Ha Oa3ze 2-3 ypaBHEHHI),
UCTIOJIB3YsI 3aKOHBI ¥ (OpMyJbI, CBSI3BIBAIONIUE (U3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMUCHIBATh KpPAaTKOE YCIIOBHE 3a/auH,
BBISIBIIATH HENIOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIC IS €€ PEIICHHSI, CIIOIh30BaTh CIIPABOYHbIC JTaHHBIC,
MPOBOJIUTh PacyYeThl M OICHHBATh PCATHUCTHYHOCTDH ITOJTYYCHHOTO
3HauUCHUs (PU3NYECKON BEIMYUHBI; YMEHHE ONPENEIsATh Pa3MEPHOCTh
(bU3UYECKOM BEIIMUNHBI, IOTYYCHHON MPU PEIICHUH 3a1a9n

YMeHHe XapakTepu3oBaTb NPHUHIMIBL  JEWCTBHS TEXHHUYECKHUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
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TEXHOJIOTUYECKUX IIPOLIECCOB I10 UX OINMCAHUIO, UCIOJb3Yysl 3HAHUSA
O CBOICTBax (M3MYECKUX SBICHUH M HEOOXoIuMble (prU3HuecKue
3aKOHOMEPHOCTH

10

YMeHue  UCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHUAX
B TOBCEIHEBHOM KH3HM [  oOecrieyeHUs  0€30IacHOCTH
npyu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU W TEXHHUYECKUMU
yCTpOMCTBAMM, COXpPAHEHHsS 3J0pOBbSI U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAIOIIEH cpene; MOHUMaHHUE
HEOOXOJMMOCTH MPUMEHEHUS TOCTWKEHUN (U3UKU U TEXHOJOTHI
JUISL paliMOHAIbHOTO IPUPOIOTIOIb30BAHUS

11

OnbIT moucka, Mpeodpa3oBaHUsi W TPEACTaBICHHUS HHGPOPMAIUU
(U3UYECKOTO COJICpKAHUSI C HKCIOJIb30BaHHEM HWH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH;

yMEHHE OIICHMBaTh JIOCTOBEPHOCTh IOJY4YEHHON HH(OpMaIuu
Ha OCHOBE MMCIOIIMXCS 3HAHUM U JIOTOJHHUTEIILHBIX HCTOYHHUKOB;
YMEHHE MCI0JIb30BaTh IMPH BBHIMOJHEHUH YUE€OHBIX 3aJJaHU HAYYHO-
MONYJIIPHYIO JIUTEpaTypy (HU3NUECKOTO COJIepKaHHUs, CIPAaBOYHBIC
MaTepualibl, pecypchl cetu HTepHeT;

BlIaJicHUEe 0a30BBIMH HaBBIKAMHU TIpeoOpazoBaHUs HHQpOpMAIUU
M3 OJHOM 3HAKOBOM CHCTEMbl B JPYryl0; YMEHHE CO37aBaTh
COOCTBEHHbIC MHCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
nH(pOpMaIKu U3 HECKOIBKUX HCTOYHHUKOB

IlepedeHb 2JIeMEHTOB coAep:KaHus, poBepsieMbIX HA OI'D no pusuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanunyeckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema oTcuera.
OTHOCHUTENBHOCTD JBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpeanssi ckopoctb. opmyna
JUTSL BBIYMCIIEHUS! CPEJIHENH CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE npsiMONIMHENHOE IBM)XEHHE. 3aBUCUMOCTh KOOPIMHATHI Tella

OT BPEMEHU B CJIy4ae pABHOMEPHOTO MPSIMOJIUHEUHOTO JBUKECHHUS:

X(t) = Xo + Wyt
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['padyiky 3aBUCHMOCTH OT BpEMEHHU Jisi MPOEKLUUU CKOPOCTH, MPOEKIUU
NepeMENIeHHs, MyTH, KOOPAHMHATHl IPH PAaBHOMEPHOM HPSIMOJUHEHHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOPJAMHATHI Te€JIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
PSAMOJIMHEHHOTO JIBUKCHUS
2
X(t) =X, +Vp,t+a, - —.
2
DopMyITBI AJ1 POCSKITAN TTEPEMEIICHHUS, MPOSKIIMA CKOPOCTH U MPOCKITAN
YCKOPEHUS MMPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKCHHH:
2
S, (1) =V, -t+a,-—,
2
v, () =v,, +2a,-t,
ax(t) = const,
V2x? — Vix% = 2axSx.
I'padyiky 3aBUCHUMOCTH OT BPEMEHH IS MPOEKIIMH YCKOPCHUS, TPOSKIIHH
CKOPOCTH, IPOCKIIUU TMEePEMEIICHUS, KOOPANHATHI IIPH PaBHOYCKOPECHHOM
IPSMOJMHEHHOM JIBMDKCHUHN
1.5 CBoboaHoe nagenne. GopMyiibl, ONMUCHIBarONe CBOOOIHOE TAJICHHUE Tella
10 BEPTHKAJH (JIBUKEHHE TEIa BHU3 UM BBEPX OTHOCUTEIIHHO TTOBEPXHOCTH
3emumn). ['padiku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIUHA YCKOPCHWS,
IPOCKIIUM CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM ITaJICHUH Teja
10 BEPTUKAIHU
1.6 CkopocTh paBHOMEPHOTO JIBIJKCHHS Tela M0 OKpY)KHOCTH. HampaBiienue

CKOPOCTH.
dopMya 1 BBIYUCICHUS CKOPOCTH YePe3 PAJNYC OKPYKHOCTH M IIEPHOJT
oOparreHus:

21R
V= —
T

LlenTpocTpeMutensHoe yckopeHue. HampasieHue eHTpOCTPEMUTENbHOTO
yckopenus. DopMyina 1 BBIYUCICHHS YCKOPEHUS:

®opMyia, CBA3BIBAIOLIAS IEPUOJ] K YACTOTY OOpaICHHUS
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1.7

Macca. I1moTHOCTB BCHOICCTBA. CDOpMYJ'Ia JJIA BIYUCIICHUA ITIJIOTHOCTH .

pP=—
V

1.8

Cuma— BCKTOpPHAasA (1)I/IBI/I‘-ICCK8,H BeanurHa. CII0KEHHE CHIT

1.9

SBnenne nnepuuu. [lepssiii 3akoH HeroTOHA

1.10

Bropoi 3axkoH Herorona:

—
—

F=m-a.

CoHanpaBlIeHHOCTh BEKTOpA YCKOpPEHUsT Tela MW BEKTOpa  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO

1.11

B3aunmopneiicteue Ten. Tpetuit 3akon Herotona:

—

lfz _F1—>2

—>1:

1.12

Tpenue mokos U TpeHne CKoNbKeHusA. PopmyJta 1l BBIYUCIEHUS MOTYJIS
CUJIbI TPEHUSI CKOJIbKECHUSA

F,=u-N

1.13

Hedbopmanus tena. Yopyrue u Heynpyrue jnegopmariuu. 3akoH yrnpyrou
nedopmaryu (3aKkoH ['yka):

F=k-Al

1.14

Bcemupnoe Tsarorenue. 3akOH BCEMUPHOTO TSTOTCHUS:

m,-m,

RZ

F=G.

Cuna TsbkecTH. Y CKoOpeHHe CBOOOIHOTO MaCHUS.
dopmyia 1 BHIYUCICHUS CUITBI TSHDKECTH BOJIM3U MTOBEPXHOCTH 3EMITH:

F =mg.

JIBrkenne tutaner BOKpyr ComHna. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3nyueckasi BeTMIMHA.

p=mv

NMmnyibc cucTemsl Te.
N3menenue umiynbca. IMnynsc Crsibl
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1.16

3aKoH COXpaHCHUA UMITYJIbCA JJIs 3aMKHYTOI\/'I CHUCTCMBI TCII.

p=m,v, ¥ m,v, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexanuueckas padota. @opMyina i BEIYUCICHUS PaOOThI CUIIBL:

A= Fscosa.

Mexannyeckass MOIITHOCTD:

N=2

t

1.18

Kunernueckas u IMIOTCHIUAJIbHAA SHCPI'HA.
(DOpMYJIa JJIs1 BBIYUCIICHU A KHHETUYECKOMN OHCPIUHU:

mv?

Esz.

Teopema 0 KHHETHYECKON SHEPTUH.

CDopMyﬂa JJIA BBIYMCIICHUSA HOTGHHHaHBHOﬁ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJIei:;

E, = mgh

1.19

MexaHuueckas OHCPI'HA:

E=E+E,

3aKOH COXpaHEHusT MexaHW4yeckod oHepruu. Dopmyna i
COXPAaHEHUS MEXaHUYECKON IHEPTUU B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HAJTUYUH CUIIBI TPEHHUS

1.20

[IpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.
YcnoBue paBHOBECHS phlyara:
M1+M2+...=O.

[ToaBM>XKHBINA U HETIOABMKHBIIN OJIOKH.

ToJIC3HAsA

KIIJI mpoCThIX MEXaHU3MOB, ' =

3aTpadeHHas
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1.21

JlaBiieHHE TBEPIOTO TEIA.
@opmyJia I BBIYMCIEHUS JAaBJICHNS TBEPAOTO TeNa:

JlaBnenue raza. ATMoc(hepHOe JaBJICHUE.
['mapocraTdeckoe AaBlieHNe BHYTPH JKUIKOCTH.
dopmyna /I BEIYMCICHHSI JaBICHUS BHYTPH KUIKOCTH:

P =pgh+p,,

1.22 | 3akon ITackans. ['mapaBnuueckuii mpecc

1.23 | 3akon Apxumena. Gopmyna ais onpeaesieHus] BhITATKUBAIONICH CHIIBI,
JNEUCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
I:A X, — ng

p

VYcnosue nmaBanus Tena. [InaBanue cynoB U Bo3ayXoIlaBaHUE

1.24 | Mexanuveckue KoneOaHWs. AMIUTATYAA, TEPUOT W YacTOTa KOJCOAHWH.
®opmyiia, CBSI3BIBAIOIIAS YACTOTY U MIepuoj Konebanuit: V= _

T

1.25 | Marematuyeckuii W TPYKHHHBIA MasTHUKH. [IpeBpalieHne SHEPruu
MpU KOJeOaTeIbHOM JBUKECHUU

1.26 | 3aryxaromue kosiebanus. BeiHy)1eHHbIe Koebanus. Pesonanc

1.27 | Mexanuueckue BoJHBL. [IpononbpHbIC U TOTIEpEYHbIE BOJIHBI. J[JTMHA BOJIHBI
¥ CKOPOCTh PaCIIPOCTPaHEHUS BOJHBI:
A=Vv-T

1.28 | 3Byk. I'poMkoCTh 1 BhICOTA 3BYyKa. OTpakeHre 3BYKOBOW BOJTHBI HA TPAHUIIC
aByx cpen. MH]pas3Byk u ynbTpa3ByK

1.29 | [IpakTtuueckue paboThbI

N3mepenne cpeaHeii TUIOTHOCTH BEIIECTBA; apXUMETIOBOM CHUIIBI; KECTKOCTH
MPY>KUHBI; KO3(PPUIIMEHTa TPEHUS CKOJIBKEHUSI; paOOTHI CUIIBI TPEHUS, CHITBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBMKEHHUS OpyCKa 110 HAKJIOHHOH IIJIOCKOCTH;
YCKOpEHHSI OpycKa TMpHU JBIKCHHHM 10 HAKIOHHOW TIIOCKOCTH, YacTOTHI
U Tiepuojia KojieOaHUN MaTeMaTUYeCKOTOo MAasTHUKA; YaCTOThl W TMEpUOoja
KoJcOaHW TPYKHHHOTO MasTHUKA, MOMEHTAa CHJIbI, JEHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YNPYTOCTH TPH TMOABEME TIpy3a C TOMOIIBIO
HETOJABMKHOTO OJI0Ka; pabdOThl CHJIBI YIOPYTOCTH TPU TOABEME Tpy3a
C TIOMOIIIBIO TTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEJIOBOM CUIIbI OT 00BhEMa MOrPyKEHHOM
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YacTH T€Ja U OT IUIOTHOCTH KUJKOCTH; HE3aBHCHMOCTH BBITAJIKUBAIOLLIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa NOBEPXHOCTH; CHJBl YIPYTOCTH, BO3HUKAIOIICH
B IIPY’KHHE, OT CTENEHH eopMaliuy IpyKUHbBI; yCKOpEHHUs Opycka OT yria
HaKJIOHA Hampapisgioued; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JIJUHBI HUTH; TEpUOAa KOJeOaHUM MPYKUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIENOBAHUE HE3aBUCHUMOCTH
Mepro/ia KoJeOaHuil HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycia0BHUs paBHOBECHSI pblyara

1.30

@u3nuecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOPOCTSAIMH B JKUBOW U HEXKHMBOM IIPUPOJE, HACHUCTBUE CUJIBl TPEHUS
B IPUPOJAE U TEXHUKE, IPUIUBBI U OTJIUBBI, IBWKEHUE TUIaHET COJHEYHON
CUCTEMBI, PEAaKTUBHOE [BWXECHUE JKMBBIX OpPraHU3MOB, pblYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTOo AaBJICHUS HA dKUBOM OPraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

Texauueckne ycTpoMCTBa: CIUAOMETP, JATUYMKH TIOJOKCHHUSI, PACCTOSHUS
U YCKOPEHHMS, JUHAMOMETpP, MOAIIMITHUKHU, PAKEThl, pblyar, IMOJABUKHBIN
U HEMOJBWKHBIN OJOKH, HAaKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI
B ObITy, cooOmaromuecss COCylbl, YyCTPOWCTBO  BOAONPOBO/IA,
TUAPABINYECKUNA TIPecc, MaHOMETpP, OapoMeTp, BBHICOTOMEp, IMOPIIHEBOU
HACOC, apeoMeTp, OXOJOT, WCHOJIb30BaHUE YJIbTPa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEPAOTrO, >KHUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTBa. Kpucrammmueckue u amopgHsble Tena

2.2

JBuwxenne wyactuil BemiectBa. CBA3b CKOPOCTH  JIBWKEHUS YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, 1uddy3us

2.3

CMmauuBanue u KaITUJUIAPHBIC ABJICHUA

24

TeruioBoe paclIMpeHue U CKaTue

2.5

TeruioBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabota u temsonepenaya Kak cocoObl M3MEHEHUs
BHYTPEHHEU dHEPTUU

2.7

BI/I)IBI TCII0NICPCaAaun: TCIIOIPOBOAHOCTh, KOHBCKIUSA, U3JTYUCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KonnuecTBO TEmiIOTHI. yJICJIBHaH
TCINNIOCMKOCTD.
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Q = Cm(tz — t]_)

2.9 3aK0H COXpaHEHHUsI SHEPTUU B TETUIOBBIX IMTpolieccax. Y paBHEHHUE TEILIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 | Hcnapenne u koHneHcanus. V3MeHeHne BHYTPEHHEW SHEPTHH B TPOIECCE
UCHapeHusi W KoHJeHcauuu. KureHue >KUIKOCTU. YenbHas TerioTa
napooOpa3oBaHus:
L=—"
m
2.11 | BraxHocTh BO3ayXxa
2.12 |IlmaBnenne W KpucTauM3auusa. VI3MeHeHWe BHYTPEHHEH DHEpPIruu
MIPH TJIaBJICHUN U KPUCTAJUTH3AIMH. Y AeNIbHAS TEIIOTa MJIaBICHHUS:
A=_"
m
2.13 | BHyTpeHHsA 3HEprusi CropaHus TOIUIMBA. YAeNbHas TEIJIOTa CrOpaHHs
TOILIUBA:
q=_
m
2.14 | [Ipunnmnsl paboTel TemioBsiX apuraTtencii. KIT/] TermoBoro npurarens
2.15 | IIpaxTuueckue paboOThI
N3mepeHne  yaenpHOM  TEIUIOEMKOCTH — METAIUIMYECKOTO  IUIMHAPA;
KOJIMYECTBA TEIUJIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH HarpeTbli LHUIUHD;
KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HArPEThIM LUIUHAPOM, MTOCIE OIyCKAHHSI
€ro B BOJly KOMHAaTHOM TeMIEpaTypbl; OTHOCUTEIbLHON BIIAXKHOCTH BO3/yXa;
YAETHHOM TETJIOTHI TJIABJICHUS JIbA.
HccnenoBanne u3MEHEHHsI TEMIIEPATYPhl BOJIBI MPU PA3TUYHBIX YCIOBUSX;
SBIICHUSI TEIUIOOOMEHA TPH CMEUIMBAHUM XOJOAHOW W TOpSYEH BOJBI;
IpoIecca UCTIapSHHSI
2.16 | ®usmyeckue SABIECHUS B  OPUPOJE: TOBEPXHOCTHOE  HATHKEHUE
U KalmuUIApHBIC SBICHUS B MPHUPOJE, KPUCTAIBI B MPUPOJE, HIITyICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 0o0pa3zoBaHHE pPOCHI,
TyMaHa, UHesl, CHeTa
2.17 | Texnudeckwe YCTpPOWCTBA: KAaMWULIPHI, TMPUMEPHl  UCIOJIB30BAHUS

KpuCTallo0B, )KI/I)IKOCTHBII\/’I TEPMOMETpP, AaTUUK TCEMIICPATYPbI, TCPMOC,
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CUCTEMA OTOIUJIEHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOuHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnmexktpu3zanus Ten. [[Ba Buma 3MEeKTPHUUECKUX 3apsI0B
3.2 | B3aumoneiicTBue 3apsoxkeHHBIX Tel. 3akoH Kynona
3.3 | 3aK0H COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.4 | Dnextpuueckoe mose. HampsokeHHOCTh 3nekTpuueckoro noss. [Ipunnun
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenn oanextpuyecknx 3apsinoB. [leHicTBHE IIEKTPUYECKOTO MO
Ha dJIEKTpUYecKue 3apsaabl. [IpOBOAHUKY U AMDIECKTPUKU
3.6 | I[locTosiHHBIN >MeKTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuma
toka. Hampsokenue.
1=d
t
A
U=_
q
3.7 | DnekTpuyecKoe CONPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE COTIPOTUBIICHHUE:
Pl
S
3.8 3akon Oma JyuTsl y9acTKa dJIEKTPUISCKOH TICTIH
U
l=_
R
3.9 ITocnenoBaTenbHOE COETUHEHNE TTPOBOAHUKOB:
I]_: |2, U=U1+U2; R=R1+R2.
[TapannensHoe coequHEHHE TPOBOHUKOB PABHOTO COMPOTHUBIICHHS:
R
1
U1=U2; | = I1+ IZ; R=_",
2
CMmeniaHHbIE CO€IMHEHUS TIPOBOTHUKOB
3.10 | PaGoTta 1 MOIITHOCTH JICKTPUYECKOTO TOKA.
A=U-I-t;P=U"I
3.11 3akoH J[xoyns-JIenna:

Q=1>"R-t
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3.12

OnbiT OpcTeaa. MarHuTHOE T0JI€ PSMOTO MPOBOJIHUKA C TOKOM. JIMHUU
MarHuTHOW MHIYKITUU

3.13 | MarHuTtHOE 1Moje MOCTOSIHHOTrO MarHuTa. B3anMopeilcTBue MmOCTOSTHHBIX
MarHuToB

3.14 | [leficTBE MarHUTHOTO MOJIA HAa IPOBOJHUK C TOKOM

3.15 | Onbiter apages. SABneHue saeKTpoMaruutHo nuaykuuu. [lpasumno Jlenna

3.16 | [IpakTrueckue paboOTHI
H3mepenue 3IEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOTHUKE
(pe3ucTophl, JamIouka), OT HaMpsHKEHUS Ha KOHIAX MPOBOJAHUKA;
3aBUCUMOCTH COINPOTHUBJICHHS OT JUIMHBI MPOBOJIHMKA, TIUIOMIAIA €0
MOTIEPEYHOTO CEUCHUS U YJEIBHOTO COMPOTUBIICHUS.

[TpoBepka npaBuiia TUTS AIIEKTPUIECKOTO HaATPSHKEHUS
IpU TOCIEOBATEIbHOM COEIUHEHUN IPOBOJHUKOB; TMpaBWa JJIsl CHUJIbI
ANIEKTPUYECKOTO TOKAa TPHU MapajljieIbHOM COSAMHEHUH MPOBOAHHUKOB
(pe3ucTophI U TAMITOYKA)

3.17 | ®usnueckue [BICHUS B MPUPOJE: DIEKTPUUECKHUE SIBICHUS B atMocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tojie 3emiid, Apend
HOJIIOCOB, POJIb MAarHUTHOTO TOJS JUId JKU3HM Ha 3emie, MOJSIPHOE
CHUSTHHE

3.18 | Texuuyeckue yCTpONCTBA: DJIEKTPOCKOII, aMIIepMETpP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUUECKOH SHEPruu, AIJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumMepsI), ANEKTPUUYECKUE
MPEeIOXPAHUTENH, AJIEKTPOMATrHUT, JJIEKTPOJBHUTaTENb MOCTOSTHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | DnekTpoMaruuTHbIe BOIHBIL. [1Ikaia 31eKTpOMarHuTHBIX BOJIH

3.20 | JIyaeBas Mmozenb cBeta. [IpssMonuHeliHOE pactipocTpaHEHUE CBETA

3.21 | 3akoH oTpaxkeHus cBera. [lmockoe 3epkano

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeta

3.24 | Jlunza. Xoxn nydeid B JuH3e. DOKYCHOE pacCTOsAHME JUH3bI. OnTHyeckKas
CuJIa JINH3HIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucteMa. OnTu4aecKkue mpudopsl
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3.26

[IpakTrueckue paboTsl

N3mepenune onTuyecKoil CUitbl cCOOMparoIieil JIMH3bI; (POKYCHOTO PACCTOSHHUS
coOuparomeld JuH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U M300pakeHUs, KOrja MpeAMET paclojoXkeH B JBOHMHOM (okyce),
IIOKa3aTelsl IPEJIOMIICHHUS CTEKIIA.

HccnenoBanne CBOMCTBAa HM300paKEHUS, TMOJYYEHHOTO C TOMOIIBIO
coOuparoIe JMH3bL, U3MEHEHUS (POKYCHOT'O PACCTOSIHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YIJIA NPEIOMIIEHHs CBETOBOIO JIyda OT YIJIA I1aJ(E€HUs
Ha IPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnueckue sBiIeHUS B npupoze: 3arMeHuss Connua u JlyHsl, 1iBeta Te,
ONITUYECKUE SABJICHUS B aTMOcdepe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28 | TexHuyeckue yCTpPOWCTBA: OYKH, MEPHUCKOMN, (poToammapar, ONTHUYECKHE
CBETOBO/IBI

4 KBAHTOBGIE ABJIEHUA

4.1 | PammoakTuBHOCTH. Anbda-, 6eTa-, ramMma-usziydeHus. Peakuuu anbda-
u Oera-pacmnajga

4.2 Omnsitel Pezepdopaa mo paccesnuro anbda-yactuil. Ilnanerapnas monensb
aToMa

4.3 | CoctaB aTOMHOTO spa. M30TOIBI

4.4 Ilepnon mosmypacnaza aTOMHBIX SAEP

4.5 | SlnepHble peakuMy. 3aKOHBI COXPaHEHMsI 3apsJ0BOIO K MaCCOBOTO YHCEN

4.6 @uznyeckue SBJICHUS B TMPUPOJE: €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
KOCMHUYECKHE JIyYd, PaJUOaKTUBHOE HM3IyYEHUE MPHUPOJHBIX MHHEPAJIOB,
NEUCTBUE PaIMOAKTUBHBIX U3JTyY€HHUI Ha OPraHU3M YEJI0BEKA

4.7 TexHu4ecKkue yCTpOWCTBA: CIEKTPOCKOI, WHIWBHUIYAIBHBIA JTO3UMETP,

kamepa BuiibcoHa, siiepHasi SHEpTreTHKa
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