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OO1ee yucio 4acoB Juisl u3ydeHus: Gpu3uku Ha 0a30BOM ypoBHE, - 238 dacoB: B 7 Kiacce -
68 vacoB (2 yaca B Heneno), B 8 kiacce - 68 yacoB (2 yaca B Heneno), B 9 kimacce - 102 ygaca (3
yaca B HEJICIIIO).

[Ipennaraemelii B mporpamMMe 1o (usuke nepeueHb IabOpaTOpHBIX PabOT U OIBITOB
SIBIIIETCS PEKOMEIOBATEIIbHBIM, YUUTEIh JACNAaeT BIOOp MPHU MPOBEACHUH JIA0OPATOPHBIX PabOT H
OTBITOB C YYETOM HHAMBHUAYAIBHBIX OCOOCHHOCTEH O0YyYaroIMXcCs, CIHMCKAa SKCIEPUMEHTAIbHBIX
3aJJaHMii, TIpeIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKe.

Conep:xanue o0yueHnusi B 7 Kjacce.

QDu3uka u eé ponv 6 NOHAHUU OKPYIHCAIOULEZ0 MUPA.

®usuka - Hayka 0 mpupoje. SBneHus npupoabl. dusnveckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIC, IJICKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ousnyeckue BenuuuHbL. M3mepenue Qusmueckux BenuyuH. Punmueckue MPUOOPEHI.
ITorpemnocTs n3MepeHuit MexayHapoaHasi CUCTEMA €IHHMUII.

Kak ¢usuka u ngpyrue ecTecTBEHHbIE HAayKd HM3y4aloT NpUpoay. EcrecTBeHHO-HAy4YHBIN
METOJl TO3HaHMs: HaOIIOJEHHE, IIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMIKEHHE T'HIIOTE3,
9KCIIEPUMEHT TI0 MPOBEPKE TUIOTe3, 00bsICHEHHE HaOII0gaeMoro sBieHus. Onucanue Gu3nuecKux
SBJICHUM C IIOMOLIBIO MOJCIICH.

Hemoncmpayuu.

MexaHnnueckue, TEII0OBbIC, EKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

Ouznyeckue MpUOOPHl U MpoLEAypa MNPSIMbIX H3MEPEHHH AaHalOrOBBIM M IU(PPOBHIM
npudopom.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalIbl UK3MEPUTEIBLHOTO pHoopa.

N3mepenne paccTOsTHU.

N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJbIX TEI.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATYPHI.

[TpoBeneHmne uccienoBaHus MO MPOBEPKE TUIIOTE3BI: AATBHOCTh MOJETA MAPHKA, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, UeM OO0JIbIlIE BHICOTA ITYCKA.

Ilepsonauanvuvle céedenus 0 cmpoenuu 6euwjecmaea.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE
CTpPOEHHE BEILECTBA.

JBmxenune yactul, BemiecTBa. CBs3b CKOPOCTH JBWXKEHHS 4YacTHI[ C TEMIEpPaTypoOu.
BpoynoBckoe nBmwxkenue, auddysus. B3aumonmelcTBHE YACTUI] BEIIECTBA: TNPUTHKEHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPABIX
(kpucTa/TMYeCKUX) Tel. B3auMOCBSI3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYISAPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSTHHIA BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6nronenue nuddysun.

HabGmronenue sBieHU, OOBICHSIOMMXCS TPUTSHKCHHEM WIH OTTATKHMBAHHEM YaCTHUIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OrneHKa IMaMeTpa aToMa METOJIOM PSIOB (C UCToIb30BaHueM (potorpaduii).

OnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.



OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSHKCHUSL.

Heuscenue u 63aumooericmeue mei.

Mexanunueckoe ABuxkeHue. PaBHoMepHoe U HepaBHOMepHOe ABmxkeHue. Ckopocth. Cpeansis
CKOPOCTb IIPU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMEeHH JIBUKEHUSI.

SIBnenue nHepuMH. 3aKOH HHEpLUMU. B3aumozeiicTBue Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
JIBWKEHUs Ten. Macca kak mMepa mHepTHOCcTH Tena. IlnotHocTe BemectBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak XxapakTepucTuka B3aumoaeicTus tei. Cuia ynpyroctu u 3akoH ['yka. 3mepenue
CUJIBI C TIOMOIIIbIO AUHAMOMETpA. SIBJIeHHE TATOTEHUsS U cuia TsbkecTu. Cuila TSXKECTH Ha JPYrux
mnaHerax. Bec Ttema. HeBecomocts. CliokeHue CHII, HANpaBJICHHBIX 110 OJHOW NPSIMOIl.
PaBnopneiictByromas cui. Cuna tpenus. TpeHune CKOJbXEHUs U TpeHUue NMokos. TpeHue B mpupoje
1 TEXHHKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKECHHUSI.

Habmtoienue sSiBiIeHUs] MHEPIUH.

HabGmonenve n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSMOH.

Jlabopamopnwsie pabomot u onvimeol.

OrmpezesieHne CKOPOCTH PaBHOMEPHOTO JBIKEHUA (IIapuKa B KHUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jjanee).

OnpeneneHue cpeAHE CKOPOCTH CKOJBXEHHs Opycka WIM IIapuKka I10 HaKJIOHHOMN
MJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnBITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (Aeopmaruu) TMpYXKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHUS OT Beca Tela U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

/Jlaenenue meépovix men, sHcudKocmeil u 2azoe.

JaBnenne. CriocoObl yMEHbILIEHUS U yBeJIWYEeHUs JaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJieHUs ra3za oT 00béMa, Temreparypsl. [lepenava naBieHust TBEPABIMU TeNlaMU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTH4yecKkWe MaIMHBI. 3aBUCHUMOCTH JIaBJICHUS JKUJIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coobmaromuecs cocyasl. [ napaBmndeckue MEXaHU3MBbI.

Atmochepa 3emun u atrmocdepHoe naBiaeHHe. [IpUUMHBI CyIIECTBOBAaHUS BO3IYIIHON
obomnouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOro aBieHHUS. 3aBUCHMOCTh
aTMOC(epHOTO JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! Ay n3mMepeHust aTMocPepHOTO
JIaBJICHUSI.

JleticTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs COCyIbl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa MOTPYXKEHHOW 4YacTH Tejda W IUIOTHOCTH
KUJIKOCTH.
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PaBeHCTBO BBITAJIIKMBAIOIIEH CUJIBI BECY BBITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHus TEIl: IUIABAHWE WM MOTPYKEHHUE TEI B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KUAKOCTh YaCTH
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIAKOCTb.

[TpoBepka HE3aBUCMMOCTHU BBITAJIKUBAIOLIECH CHIIBI, ACUCTBYIOLIEH HA TEIO B KUAKOCTH, OT
MAaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOIIEH CHJIIBI, NEHCTBYIOLIEH Ha TEJO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYMPOBaHHE JIOAKM U OIpENEIIeHHuE €€
Ipy30I10ABbEMHOCTH.

Paboma u mownocms. Iuepus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IMJIOCKOCTb. [IpaBmiio paBHOBECHs pblyara.
[IpumeHeHue mpaBuiaa pPaBHOBECUS pbluara K OJOKYy. «30J0TO€ IPAaBUIO» MEXaHHUKU.
Koadduuuent noneznoro neiicraus (nanee - KIIJ[) npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B
OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunerndeckas U noreHuuanbHast sHeprus. IIpespaiienne ogHoOro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMsSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TpriMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie padomol u onvimel.

Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU Te€Jla 110 TOPU30HTAIbHOMN
MIOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

W3yuenue 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.

Conep:xanue o0ydyenus B 8 Kiacce.

Tennoevie aenenus.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOpUM CTPOCHMsI BellecTBa. Macca u
pa3Mepbl aTOMOB U MoJeKyd. OmnbIThl, MOATBEPXKIAIOIINE OCHOBHBIE MOJOKEHUSI MOJIEKYJSPHO-
KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammmueckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KHIAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJOKEHUM
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CMauuMBaHME W KalWULIPHBIE SBJICHHS. TeIIoBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TeMIIEpaTypbl €O CKOPOCTBIO TEIUIOBOIO JIBM)KEHHS YacTHIL.
Buytpennss sHeprus. CriocoObl M13MEHEHUs! BHYTPEHHEH SHEpruu: Temionepeaaya U CoOBEpIlIeHUe
paboTsl. Busl Teruionepenaun: TEIUIONPOBOAHOCTh, KOHBEKITHUS, U3Iy4YEHUE.

KonuyecTBo TemmoThl. YaenbHas TEIIOEMKOCTh BEHIECTBA. TerIO0OMEH M TEIIOBOE
paBHOBecHe. YpaBHeHHE TerioBoro Oamanca. [lnmaBieHne W OTBEplIeBaHHWE KPUCTALTUYECKUX
BEIIECTB. YeNbHas TeroTra IuiaBieHus. [lapooOpazoBanme W KoHAeHcarus. Vcmapenwe.
Kunenue. VYnenbHas Temiuora mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEpPATyphl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.



OHeprus ToIMBa. Y ieibHasi TEMJI0Ta CTOPAHHUS.

[Tpuntumner padoTs! TeroBbix aeurateneit KI1/ TermmoBoro nurarens. TermnoBele ABUTATEIN
Y 3al1UTa OKPYXKaKoLIeH cpeibl.

3aKOH COXpaHEHUs U NPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddy3un.

Habmtoienue siBieHnii cMauuBaHUsI U KaWUISIPHBIX SBJICHUIA.

HaburoeHune TemioBoro pacivpeHus Ted.

V3MeHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTypsl.

Buns! Teruionepenayn.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

Habmtonenue xuneHus.

Habumronenne noctosiHCTBa TeMIiepaTypbl P MIJIaBJIECHUH.

Mopenu TenaoBbIX ABUTATEIIEH.

Jlabopamopmuwie pabomsl u onvimol.

OnbITHI MO OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOEHUIO TEILIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX

Tel.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTh JABJIEHUS BO3JlyXa OT €ro o0bEMa M HarpeBaHUs
WJIU OXJIaXKICHHUS.

[IpoBepka TUMOTE3Bl JMHEHHOW  3aBUCMMOCTH  JJIMHBI  CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

Habmronenne usmeHeHusl BHYTpEHHEH SHEPruu Teja B pe3yibTare Teruionepeaadyn u padboTsl
BHEILIHUX CHIL.

HccnenoBanue sBieHUs TEIIOOOMEHA MPU CMEIINBAHNUN XOJIO0JHON U Topsyeit

BOJIBI.

OmnpeneneHyne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPH TEIJIOOOMEHE C HarpeThbiM
METaJUIMYECKUM [IUIUHAPOM.

Ornpenenenne yaelnbHON TEIMIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Ornpenenenne yAelIbHON TEIIOTHI IJIaBICHUS JIb/IA.

dnexkmpuueckue u MazHUMHbvle A671EHUAL.

OnekTpuzanus Tell. JBa poja 3JIeKTpUUYECKUX 3apsiioB. B3aumonencTBue 3apsuKeHHBIX Te.
3akon KyrnoHna (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX TENl OT BEIMYHMHBI 3aps/IOB U
pPacCTOSTHUS MEX]TY TEIaMH).

Onektpruueckoe nose. Hanpsox€HHOCTB antekTpryeckoro mnois. [puammn

CYNEPIO3UINH IEKTPUUECKUX M10JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyueckux 3apsaoB. DJIeMEHTApHbIN 3JIeKTpruYeckuil 3apsia. CTpoeHne aToma.
[IpoBOIHUKY U AUBIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

OJIEKTPUYECKUH TOK. YCJOBUS CYHIECTBOBAaHUS DJIEKTPUYECKOrO TOKa. McTouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUSI SIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMHYECKOE, MAarHUTHOE).
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DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass unenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. ConpoTHBIICHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTHUBICHHE BemiecTBa. 3akoH Owma i ydyacTKa  LIETH.
[TocnenoBarenpHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota u MOIIHOCTE 37IEKTpUUYECKOro TOKa. 3akoH Jlxoynsa-JleHna. DnexkTpuueckue Lenu u
NOTPEOUTENH SIEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIkaHUe.

ITocrosiHHBIE MarHuTbl. B3aMMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHoe IOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JyuIsl xKu3HU Ha 3emsie. OneIT Dpcrena. MarHuTHOE 1MoJie
ANEKTPUYECKOTO TOKA. [I[puMeHEHNEe 3NEKTPOMArHUTOB B TEXHUKE. JIeHCTBHE MAarHUTHOIO IOJIS Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUIATEIb ITIOCTOSIHHOrO TOKA. VCrionb30BaHue 31€KTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel ®apages.  SBnenwe  snekrpoMarHuTHoW — uHaykuuu.  [IpaBunmo  Jlenuma.
OnekrporedHepatop. CrocoObl TMONYYCHHS OSIEKTPUYCCKOH dSHEPruu. JIEKTPOCTAHIIMHA HA
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pona aieKTpUUECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apsHKEHHBIX TEI.

Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cToyHNKM TOCTOSIHHOTO TOKA.

JlercTBUA 2IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HaMPSKEHUS BOJIBTMETPOM.

Peocrar n Mara3uH cOmpoOTHUBIICHUH.

B3auMozeiicTBuE MOCTOSSHHBIX MarHUTOB.

MoaenvupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TTOJIFOCOB MArHUTA.

MopenupoBaHue MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarnuTtHoe nojie Toka. JIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DNEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Onbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.

DIIEKTPOreHePaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OneITel TI0O HAOMIOACHHUIO DJIIEKTPU3ALMU TEN HHIYKIUEH W TpPH CONPHUKOCHOBEHUHU.
HccnenoBanue AeWCTBUS D3JEKTPUUECKOTO IOJII HAa TMPOBOJHUKUA MU JuAnekTpuku. COopka u
poOBepKa pabOTHI MEKTPUIESCKON IIEMH MMOCTOSTHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepenune u peryaupoBaHue HapsHKCHUS.

Hccnenoanue 3aBUCUMOCTH CWIBl  TOKa,  HIYIIErOo 4yepe3 pe3ucrop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.
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OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, IUIOLIAIN IIONIEPEYHOr0 CEYEHUS U MaTepHuala.

IIpoBepka mpaBuila CIIOKECHUS HANPSIKEHUW IPU IIOCIECJOBATEIBHOM COCIMHEHUH [BYX
PE3UCTOPOB.

IIpoBepka mpaBuia Ui CHJIbI TOKa IIpU IAPAUICIBHOM COCIUHEHHUH PE3UCTOPOB.
Onpenenenue pabOThl ANEKTPUUECKOro TOKA, UAYIIEro yepe3 pesuctop. OnpeeseHue MOIHOCTH
ANEKTPUYECKOr0 TOKA, BBIIEIAEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH CHUJIBI

TOKa,  MAYILLEro yepe3  JIAMIIOUKY, OT HAaIpPsKEHUS Ha HEH.

Omnpenenenne KIIJ| narpesaresns.

HccnenoBanre MarHUTHOIO B3aMMOZECUCTBHSI IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB MPH UX O0bEAMHEHUH U Pa3ICIICHUH.

HccnenoBanue J€NCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnpIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIbl B3aUMOJEHCTBUS KATYIIKHM C TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPABJICHUS TOKA B KaTyIIKE.

W3yuyenune neicTBUs MarHUTHOTO IIOJIsSI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl 3JEKTPOIBUTATENs.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTaHOBKHU.

OneITbl 10  MUCCIEJOBAHMUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHAYKLUUHU: HCCIEIOBAaHUE
WU3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

Conep:xanue 00ydyenus B 9 Kiacce.

Mexanuueckue asénenus.

Mexannueckoe aBukeHHe. MarepuanbHasd Touka. Cucrema orcué€ra. OTHOCHTENBHOCTh
MEXaHWYECKOrO0  JBWXKEHUSA. PaBHOMEpHOE MpsAMOJIMHEHHOE JBH)KEHHME. HepaBHOMepHOE
NpsIMOJIMHENHOE JBHKeHue. CpenHsss M MIHOBEHHas CKOpPOCTb Tella IpU HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe HpsMoinHelHoe aBikeHue. CBoOoaHoe mnajaeHue. OnbIThI
[Nanunes.

PaBHOMepHOe nBHXEeHHME IO OKpyxkHocTH. Ilepumon u udactota oOpamenus. JluneiHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH Hbrotona. Bropoi 3akoH Hserorona. Tpernii 3akon Herotona. IIpuHnmn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHMS CKOJIbKEHUS, CUJIa TPEHUS TIOKOS,
JIpyrue BUJbl TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOT'O TSATOTEHUs. Y CKOpEeHHEe CBOOOIHOTO MajieHus. J[BrxkeHne
rianet Bokpyr Comnuna. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue marepuanbHOi ToukH. AGCoMOTHO TBEPOE Teno. PaBHoBecue

TBEPJOTO TeJIA € 3aKPETUIEHHON OCBIO BpaleHns. MomeHT cuisbl. L{eHTp TsokecTn.

Nmnynec Tena. W3menenne ummynbca. VMmynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTb. PabGora cui TsbkecTd, ynpyroctd, TpeHus. CBsizb
sHepruu U paboThl. lloTeHnumanbHas SHEPrus Tena, MOAHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbHas 3Heprus ckaTod NpyxuHbl. KuHernueckas sHeprus. Teopema 0 KMHETHUECKOH
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOM YHEPTUH.

Hemoncmpayuu.

HaOnroneHne MexaHM4YeCKOro ABUKEHMS TeJla OTHOCUTENIBLHO PA3HbIX TEJl OTCUETA.

CpaBHeHue nyTell U TPAaeKTOPUM ABMXKEHHS OJHOIO U TOTO XKE TeJla OTHOCUTENIBHO PAa3HBIX
TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs NIPSMOIMHENHOTO IBUKCHUS.



HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

HaOnronenue 1BUXKeHUs Tela 110 OKPYKHOCTH.

Habmronenne MexaHM4ECKUX SIBICHUMN, MPOUCXOJAIIMX B cUcTeMe oTcuéTa «Tenexka» mnpu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

HaOnroneHnue paBeHCcTBa CUII IIPU B3aUMOJIEHCTBUY TE.

M3meHeHune Beca Teja Ipy yCKOPEHHOM JBUKEHUU.

[Tepenaua uMmysbca Npyu B3aUMOJICHCTBUHU Tell.

[TpeoOpa3oBaHus SHEPTUM NIPU B3aUMOAECUCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOIECHCTBHH.

CoxpaHeHue UMITyJIbCa PH a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

HaOnroneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPruM MPH JBMXKEHUH TeJla MO/ 1eHCTBUEM NPy KUHBI.

Jlabopamopuuvie padbomot u onvimol.

KoHcTpyupoBanue Tpakrta Jyuisl pa3sroHa M JajibHEHIlero paBHOMEPHOrO JBHKEHHUS IapHUKa
WIH TEIEKKHU.

OnpeneneHue cpeHel CKOPOCTU CKOJIbXKEHUs OpycKa WU IBUKEHMS LIapuKa 10 HAaKJIOHHON
IJIOCKOCTH.

OnpezneneHue yCKOpeHUs Teja IpH paBHOYCKOPEHHOM JBM)KEHHUH 110 HAKJIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHM IMpPU PAaBHOYCKOPEHHOM JIBUKEHUH Oe€3
HayalbHOM CKOPOCTH.

[TpoBepka runoTessl: €ciau IpU paBHOYCKOPEHHOM JBHUKEHUH 0€3 HauaJbHOW CKOPOCTHU ITYTH
OTHOCSITCS KaK Psii HEUYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JIaBJICHHUSL.

Onpenenenne k03P PULIHEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JABMKEHHM TeJla M0 TOPU30HTAIbHON
MOBEPXHOCTH.

Omnpenenenue paboOThl CHJIBI  YIOPYTOCTH MpH MOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Mexanuueckue K01e0anus u 60JHbL.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTHKHM KoJeOaHWii: IMepHoj, Yacrora,
aMIMTyna. MareMarTMdyecKMilk W NPYKHHHBIA ~ MasTHUKHA. [IpeBpameHue »sHeprum npH
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue kosneOaHus. BriHyXIeHHble KojeOanusa. Pe3onanc. MexaHuueckue BOJIHBIL.
CBolicTBa MexaHM4eCKUX BOJIH. [Ipo/1osibHBIE 1 MTONIEpEeYHbIE BOJHBL. J{JIMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHnueckre BOJIHBI B TBEPJOM TeJle, CeICMUUECKHUE BOTHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habnronenne BIHYK/ICHHBIX KOeOaHui 1 pe3oHaHca.

PacnpocTpanenue npoAoibHbIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimol.



Onpeznenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

Omnpenenenne 4acToThl U Mepruoia KoiaeOaHuil Npy>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MEpHOa KOJeOaHUI MOABEHICHHOTO K HUTH Tpy3a OT IJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MAcChl TPpy3a.

[IpoBepka HE3aBUCUMOCTU Mepuoja KoileOaHWil Tpy3a, MOJBEUICHHOIO K HHUTHU, OT MAaccChl
rpysa.

OnBIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTD IMEpHOAa KoJNeOaHUN MPYKUHHOIO MasTHUKA OT
MAaccChl Ipy3a U KECTKOCTH IPYKUHBI.

W3mepeHne yckopeHus cBOOOIHOTO MaeHHUsI.

Inexmpomaznumnoe none u 31eKMPOMAHUMHDBLE GOIHBL.

DNEKTPOMarHUTHOE MoJie. DIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[kana 3;1eKTpOMarHUTHBIX BOJIH. Mcioyib30BaHKE JIEKTPOMArHUTHBIX BOJIH /11l COTOBOM CBSA3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOIiCTBa CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosHOBEIE CBOMCTBA CBETA.

Jlabopamopnwsie pabomot u onvimeol.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0O MOOMIIBHOTO TenedoHa.

Ceemoesvie ag1enus.

JlyueBas mopens cBera. Mcrounuku cBera. [IpsmMonuHeliHOE€ pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUsl CBETA.

[Tpenomiienue cBeta. 3aKOH npesnomMieHus cBera. [loaHoe BHyTpeHHee OTpakeHue

cBera. Mcnonb30BaHNe MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B muH3e. OnTudeckas cucrema (poroamnmnapara, MUKPOCKOIA U TEIECKOTA.
I'na3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Pasznoxenne 6enoro ceera B cnekTp. OnbiTel HetoToHa. CioXkeHHe CHEKTpalbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpstmonuHEITHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tonyuenue u300pa’keHUN B TUIOCKOM, BOTHYTOM U BBIYKJIOM 3epkanax. [Ipemomnenue
CBeTa.

Onrtruyeckuii CBETOBO/I.

Xox mydeil B cobuparoiieil JuH3e.

Xox J1ydeil B paccenBarollel JIMH3E.

[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.

[TpunMn neiictBust GpoTroarnmapaTa, MUKPOCKOIIA U TEIECKOTA.

Mopens rinasa.

Paznoxxenue 6emoro cBeTa B CIEKTP.

[Toryuenue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH YIJla OTPaKEHHsI CBETOBOI'O Jy4ya OT yrija najeHus. VM3yuenue
XapaKTEePUCTHK M300paKeHUs IpeIMeTa B IUIOCKOM 3epkane. MccnenoBanue 3aBUCHMMOCTH yIiia
MPEIOMJICHUSI CBETOBOT'O JIy4a OT YIJia MaJIeHUs Ha TPaHMIIe «BO3AYX-CTEKIIO.

[Tomryuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Onpenenenne HOKYCHOTO PACCTOSHHS M ONTHYECKON CHIIBI coOMparomieit JUH3bI. OMBITH 1O
pasIoKeHUIo OeI0ro CBeTa B CIIEKTP.
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OMBITHI O BOCIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOJICHUH Yepe3 IBETOBbIC (DUIBTPEHI.

Keanmoevie agnenus.

OmnbiTel Pezepdopna u muianerapHas mozaenb aroma. Mogens atoma bopa. Mcnyckanue u
norjiouieHre ceera atoMoM. KBauTsl. JInHelyarsie CieKTpHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas wmogens aromHoro snpa. M3otombl. PagunoaktuBnble mnpeBpameHus. I[lepuon
noJtypacnaaa aTOMHBIX sIJiep.

Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN. DHEPrus CBs3U
aTOMHBIX sifiep. CBsA3b Macchl U dHepruu. Peakuuu cunresa u aenenus sjaep. MIcToYHUKH sHEprun
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeHCTBUA paJuOAKTUBHBIX U3J1y4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIy4eHHS U TIOTJIOMIEHUS.

CreKTpbl pa3IMYHbIX T'a30B.

CrnexTp BoaoOpo/Ia.

Habmroenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOIIUX U3TYUCHUM.

Perucrpanus u3inydeHus NpupoJHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnusie padbomot u onvimol.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIyUEHUSI.

HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUM YACTHUIIBI IO TOPMO3HOMY ITyTH

(o dortorpadusim).

N3mepenne paanoakTHBHOTO (POHA.

Iloemopumenvrno-0o06warouguii Mooyo.

[ToBTOpUTENEHO-0000IIAIOIIMI MOJIYJIb MPEIHA3HAYEH JJISI CUCTEMATU3alMK U 0000IIeHUs
MPEIMETHOTO COJEP>KAaHUSI U OMbITA JEATEIHHOCTH, MPUOOPETEHHOTO TPU M3YyYEHUH BCEro Kypca
Gu3MKH, a TakXKe IS MOATOTOBKM K OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMeHy 1o (U3UKE s
o0yyaromuxcsi, BBIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Ipu M3yyeHUH MAaHHOTO MOIYJSI PEATM3YIOTCS M CUCTEMATHU3UPYIOTCS BUJIBI JESTEIHHOCTH,
HA OCHOBE KOTOPBIX 00ECTIeUnBACTCS JOCTHKEHHE PEIMETHBIX U METAMPEIMETHBIX TIAHUPYEMBIX
pe3yapTaToB 00y4deHUs, (HOPMUPYETCS €CTECTBEHHO-HAy4YHasi IPAaMOTHOCTh: OCBOEHHE HAayYHBIX
METOJIOB HCCIEOBAaHUs SIBICHUN TNPUPOJAbI W TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
buszndecKue SBIEHUs, TPUMEHSS

MOJIyYeHHbIEC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJI€ KaU€CTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[IpuHIIMTIUATTBHO AESITEILHOCTHBIN XapaKkTep JAHHOTO MOYJIS PeaTu3yercs 3a CYET TOTO, YTO
oOyJaromrecs BHIMOTHSIIOT 33JaHHs], B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJYyYEHHBIX 3HAHWW Pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUYECKHUE SBJICHUS B
OKPY’KaloIllel MPUpPOJIe U MOBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIC METOIbI HMCCICIOBAHUSA (PU3NUYECKHX SIBICHHH, B TOM YHCIE IS
MPOBEPKU THIOTE3 U MOJYYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayYHBIE OCHOBBI HanOOJI€e BAXKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUYECKOTO MCIOIb30BAHMS PA3IMYHBIX MCTOUHUKOB HHEPrUHM HA OCHOBE 3aKOHA
MIPEBPAIICHHS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxxmas u3 TeM JaHHOTO MOZYJS BKJIIOYAET HKCIEPUMEHTAJIbHOE UCCIIEI0BAHUE
obobmraromero xapakrepa. Moaynp 3aBepiiaeTcsi MPOBEICHUEM TUAarHOCTHYECKON M OIICHOYHOU
paboThI 32 Kypc OCHOBHOT'O OOIIIET0 00pa30BaHMUS.

IInanupyemsie pe3yJbTaThl 0CBOCHHS (PM3UKHU (0230BbIil YPOBEHb) HA YPOBHE
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OCHOBHOTI'0 00111ero 00pa3oBaHus.

N3ydyenune ¢pU3MKN Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS HAINIPABICHO HA JTOCTIKCHUE
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynprare wu3ydeHus (U3MKM Ha yYpOBHE OCHOBHOTO 0OmIero oOpa3oBaHHS Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) nampuomuueckozo socnumanusn:

— TPOSBICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHIICKOI (hn3zmueckoit
HAYKH;

— IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUHCKHUX YUEHBIX-(DU3UKOB;

2) epascoanckozo u 0yxo6HO-HPABCHEEHHO20 60CRUMAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYKICHHUU OOILECTBEHHO-3HAUYUMBIX U 3THYECKUX
npoOJieM, CBA3aHHBIX C MPAKTHYECKUM PUMEHEHHUEM JOCTHKCHUH (PU3NKY;

— OCO3HaHHWE B)KHOCTH MOPAJIbHO-3THYECKHUX MTPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) acmemuueckozo éocnumanus:

— BOCTIPHUSTHE ICTETUYECKUX KauyecTB (PM3MYECKOH HAYKU: €€ TapMOHHUYHOTO MOCTPOSHHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) yennocmu HAyuHO20 NOZHAHUA:

— OCO3HaHHWE IEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, B)KHEHIIICH COCTABIISIONMIECH KYJIbTYPBL;

— pa3BUTHE HAYYHOH JII0O03HATENBHOCTH, HHTEPECa K MCCIIEI0BATEIbCKOM ACATEIHOCTH;

5) opmuposanus Kynomypoi 300p06bsa u IMOYUOHANLHO2O HAZONONYUUA:

— OCO3HaHHWE IIEHHOCTH 0e30macHOro o0pa3a >KW3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpe, BAXKHOCTH MPaBHJI O€30MIaCHOTO TOBEJICHNS Ha TPAHCIIOPTE, HA AOPOTaX, C SJIEKTPHIECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBUSAX;

— c(hOpMHUPOBAHHOCTb HaBbIKa pe(IeKCHH, MPU3HAHWE CBOETO MpaBa Ha OUIMOKY M Takoro
XKe IpaBa y JpYyroro 4esioBeKa;

6) mpyoosozo éocnumanus:

— AKTUBHOE yYyacTHE€ B pEIEHUH NMPaKTHYECKUX 3ajau (B paMKax ceMbH, 00pa30BaTeNbHON
OpraHu3allii, HACEICHHOTO ITyHKTa, POJHOTO Kpas) TEXHOJOTHYECKOW W  COIUAIbHOU
HAaIpaBJICHHOCTH, TPEOYIONINX B TOM YUCIE U (PU3HMYECKUX 3HAHHIA;

— HUHTepec K MPaKTUYECKOMY M3Yy4EHUI0 Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) 9KO102U"ECKO20 BOCNUMAHUA:

— OpHWEHTalusT Ha TPUMEHEHHWE (HU3MUYECKUX 3HAHWW IS pelIeHusl 3agad B 00JacTu
OKpY’Kalollel cpebl, IUIAHUPOBAHMS TOCTYNKOB M OIEHKH MX BO3MOXHBIX IOCIEACTBUN IS
OKpYKarolle cpebl;

— 0CO3HaHHE TII00ATBHOTO XapaKTepa IKOJOTHUECKUX POOIeM U IyTel UX PEIICHNUS;

8) adanmayuu K uzmenarOUWUMCA YCI0BUAM COUUATLHOU U NRPUPOOHOIL CPEObL:

— mOoTpeOHOCTh BO B3aMMOJEHCTBHM IPH BBHIMOJIHEHUM HCCIEIOBaHUN M IMPOEKTOB
(u3rYecKOil HaPaBICHHOCTH, OTKPBHITOCTD OIBITY M 3HAHHUSM JIPYTHUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYI0 JesTelIbHOCTD;
noTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHWH, B TOM yHcie (opMymupoBaTh WAEH, MOHSITHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

— O0CO3HaHHE JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

— IUTAHUPOBAHHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

CTpeMJICHHE aHAJM3UPOBATh U BBIBIATH B3aUMOCBSI3U MIPUPOBI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE€ C UCTIOJIb30BaHUEM (DU3MYECKUX 3HAHMIA;

OLICHKA CBOMX JEHCTBHII ¢ y4€TOM BIMSHHS Ha OKPYXKAIOMIYIO CpPEdy, BO3MOXHBIX
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JI00ATBHBIX TIOCTIEICTBUM.

B pesynbrare wu3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHHUs Yy
oOyyaromerocss  OyayT  cpopMHUpOBaHBI ~ METAampelIMETHBIE  PEe3yJbTaThl,  BKJIIOYAIOIIHNE
MO3HABATE/IbHBIE YHUBEpCAJIbHbIE YyueOHbIE JACHCTBHUS, KOMMYHHMKATHUBHBIE YHHUBEpCAIbHbBIC
yueOHbIe JIeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

OBnazneHre yHUBEpPCAIbHBIMU Y4EOHBIMH TO3HABATEIbHBIMU JCHCTBUSIMMU:

1) bazoevie nozuueckue oeiucmeusn:

— BBIBISATh W XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKK OOBEKTOB  (SIBICHUN);
yCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIacCU(UKALUU, OCHOBAaHHS JUIsi 0000WIeHUS U
CpPaBHEHUS,

— BBIABIISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYUS B paccMaTpUBaeMbIX (akTax, NaHHBIX U
HaOJIIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

— BBIABIISATh TPUYMHHO-CIICJICTBCHHBIC CBSI3W TIPU HM3YUYCHUU (PUINUYCCKUX SBICHUA U
MPOLIECCOB, NPOBOAUTH BBIBOJABI C  HCIOJb30BAaHHEM JCAYKTUBHBIX U  HMHIYKTHBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;

— CaMOCTOSITEJIFHO BBIOMpATh Croco0 pemeHus yd4eOHOH (Qu3nuecKoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOojee MOAXOIANIEr0 C Y4€TOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

2) 0azoevle uccnedosamenvckue 0eucmeus:

— HCIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUA MHCTPYMEHT MO3HAHMS, NMPOBOIUTH IO
CaMOCTOSITENIFHO COCTABJICHHOMY IIaHY OIIBIT, HECIIOKHBIN (PU3NYECKHIA SKCIEPUMEHT, HEOOIIbIIIOe
uccieqoBaHue (PU3NIECKOro SBICHMUS;

— OIEHUBaTh HAa MPUMEHHUMOCTh WU JOCTOBEPHOCTh WH(MOPMAIIMIO, TOTYyYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

— CaMOCTOATENbHO (HOPMYIMPOBaTH O0OOIIEHUS U BBIBOJBI 10 pe3yjbTaTaM MPOBEAEHHOTO
HAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

— IPOTrHO3UPOBaTh BO3MOXKHOE JajibHEHIee pa3BuUTHE (PU3MUECKUX MPOLECCOB, a TaKXkKe
BBIIBUTATh MPEINONI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) padoma c ungpopmayueit:

— TPHUMEHATH pa3IMYHBIE METOJNbI, WHCTPYMEHTHI M 3alpochl IpH MOWUCKE U OTOOpe
uH(GOpPMaIIMU WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoit 3a1auu;

— aHaJM3UpOBaTh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATh WH(OOPMAIIUIO PATUYHBIX
BUIOB U OPM TIPEIICTABICHHUS;

— CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (OopMy MpeAcTaBleHUus HHPOpPMALUK U
WLTIOCTPUPOBATH pelIaeMble 3a/la4ll HEeCIOKHBIMUA CXeMaMH, TuarpaMMaMu, UHOH rpadukoii U ux
KOMOWHAIIUSIMH.

OBnaneHue yHUBEPCATbHBIMU y4eOHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMHU:
1) obwenue:

— B X0jie 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3yIbTaToB J1ab0pPaTOPHBIX pabOT U MPOESKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl U BBICKA3bIBaTh WUJCH, HAllCJICHHBIC Ha
pelleHre 3a7auu U noepKaHue 61aroxenareIbHOCTH OOLIEHHUS;

— CONOCTaBISITh CBOM CYXKIEHUS C CYXKIEGHUAMU JIPYrUX YYacTHUKOB JUANOra,
00HapyXUBaTh Pa3INYKe U CXOJCTBO MO3UIIHIA;

— BBIp@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX U MHUCHBMEHHBIX TEKCTaX; MyOIMYIHO
MPEJICTaBIATh PE3YNbTAThl BHINOJHEHHOTO (DU3MYECKOro OmMbITa (IKCIEPUMEHTa, HCCIEAO0BaHUs,
IIPOEKTA).

2) coemecmHasn 0esaAmeabHOCHb (COmpPyOHUYeCcmeo):
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— IIOHMMAaTh U HCIOJb30BATh NMPEUMYILECTBA KOMAHIHOW U MHIUBUAYAJIbHON pabOTHI IpU
pELICHUH KOHKPETHON (PU3UYECKOM TPpoOIeMBbl;

— IpUHUMAaTh L€ COBMECTHOH JAEATeNbHOCTH, OpraHU30BBIBATh JEUCTBUSA IO €€
JOCTIDKEHUIO: PACIPENeNsiTh POJIM, OOCYKIaTh MPOLECCHl W PE3yNbTaThl COBMECTHOW paboTHI,
0000111aTh MHEHUS HECKOJIBKHUX YEJIO0BEK;

— BBINOJHATH CBOIO 4acTb palOOThI, JOCTUIas KadeCTBEHHOI'O pe3ylbTaTa II0 CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaHIbL;

— OIICHHMBATh KayeCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

OBnazieHre yHUBEPCATbHBIMHA YY€OHBIMU PETYISITUBHBIMH JCHCTBUSMU:
1) camoopzanuzayua:

— BBUIBJIATH NPOOJEMBbI B KM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOLIMX IJIs pELIeHUs
bu3nyeCKuX 3HAHMIA;

— OpPHUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAaX NPUHATHS peHIeHUH (MHIUBHIyaIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoif);

— CaMOCTOSITEJIBHO COCTaBJSATh AQNTOPUTM pelleHus (U3NYEeCKOM 3ahaud WM IUIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apI'yMEHTUPOBATh
npejJiaraéMble BapuaHThl peIeHUI;

— IPOBOJAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

2) CAMOKOHMPOIIb:

— JlaBaTh OLIEHKY CUTYallU1 U IPeJyIararh IiaH e€ U3MEHEHUS;

— OOBSACHATH NPHUUUHBI JOCTHKEHUS (HEJOCTHKEHHs) pe3yJabTaToOB AEATENbHOCTH, JaBaTh
OLICHKY IPHOOPETEHHOMY OIIBITY;

— BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS (DU3HUECKOTO
UCCIICIOBAaHUST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHMBIIMXCS CHUTYyalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

— OLIEHUBATh COOTBETCTBHE PE3YJIbTATA 1€ U YCIOBUSIM.

3) IMOUUOHATLHBLIL UHMELIEKM:

— CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa MM JUCKYCCUM Ha Hay4yHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro.

4) npunamue ceosn u opyzux:

— IpHU3HABAaTh CBOE NPaBO Ha OWIMOKY IpH pelieHud (u3nyeckux 3agad WId B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBo APYTroro.

Ilpeomemmnuie pe3ynvmamut 0c60eHUA NPOZPAMMBL RO PU3UKe
K KOHUY 00yuenus 6 7 Knacce:
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTpa)kaTb COPMHUPOBAHHOCTH Yy
00yYaromuxcst yMeHU:

— HCHOJB30BATh NOHATHS: (PU3MUECKUE U XUMUUYECKHE SIBIICHUS, HAOII0JICHNUE, SKCIIEPUMEHT,
MoJiedb, THUMOTE3a, €IWHULBI (PU3MUYECKUX BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS
BemecTBa (TBEpHOE, IKUAKOE, Tra3000pa3HOe), MEXaHM4YEeCKoe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEWHOE), TPAEKTOPHsI, paBHOAECUCTBYIOIIAs CUJI, Aedopmanus (ynpyras,
TUTACTHYECKAas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— paznuyath siBieHus (audQysus, TEIUIOBOE ABMKEHHME YacCTHIl BEIECTBA, PAaBHOMEPHOE
JBI)KEHUE, HEPABHOMEPHOE ABMKEHHE, MHEPLUS, B3aUMOACHCTBUE TEJ, pABHOBECHE TBEPBIX TEIl C
3aKpeIUIEHHON OCBIO BpAllleHUs, Nepeaaya JAaBlIeHUs TBEPIBIMU TEIaMH, XKUAKOCTSIMH U Ta3aMH,
aTMOC(epHOEe JaBJIEHHUE, IUIABAaHUE TEJ, PEBPAIIECHUS MEXAaHMUECKOW SHEPIUU) MO OMUCAHMIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX AaHHOE (hU3UYECKOE SIBIICHUE;
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— pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBIICHUHN B OKPY)KAIOIIEM MUPE, B TOM
ymclie (puandeckue BJICHHs B MPUPOE: TPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOM
U HEXHBOW INPHUPOJE, NCWCTBUE CHIIBI TPEHUS B MPHUPOJEC W TEXHHUKE, BIUSHUE aTMOC(HEPHOTO
JABJICHUS Ha KUBOM OpPraHu3M, IUIaBaHHE PbIO, phluard B Teje YelOBEKa, IPH 3TOM MEepPEeBOAUTH
NPAaKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIE CBOICTBA (MPU3HAKK) (HUZHYECKHX
SIBIICHHI,

— ONUCHIBATh U3YYEHHBbIE CBOICTBA TeN U (PU3MYECKHE SBICHUS, UCIOJB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
VIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHjia TPEHUs, JaBiieHue (TBEPAOTO Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIAsl CHJIa, MEXaHW4ecKas pabdoTa, MOIIHOCTh, IIJIEUYO CHJIBI, MOMEHT CHJIBI,
KO3 (UIMEHT MOJIE3HOro NEHCTBUS MEXaHU3MOB, KUHETUYECKash U MOTEHI[MAIbHAs SHEPTUs), IPU
OTIMCAaHWH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BETHUUH, UX 0003HAUYCHUS U
eAVHULB (U3MYECKUX BEIMYMH, HAXOAWTH (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYWHAMH, CTPOHWTHh TpapUKH HM3YYCHHBIX 3aBUCUMOCTEH (DU3MYECKHX
BEJINYMH;

— XapakTepu30BaTh CBOWMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI, UCIIONb3Yys MpaBHiia
CIIOXKEeHMs cuil (BAOJb ONHOM IpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumerna, npaBuio
paBHOBecHsl pbluara (0JI0Ka), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHMS] MEXaHU4YEeCKOU
SHEPTUH, IPU STOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alHCHIBATH €0 MAaTEMAaTHIECKOE
BBIPA)KCHHUE;

— OOBSICHATH (PU3HUECKUE SBJICHHUS, TPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTH OOBsICHEHHE U3 1-2 JNOTMYECKUX MIaroB C HCIHOJB30BaHHEM -2 H3ydeHHBIX CBOWCTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

— pemath pacy€THble 3agaud B 1-2  JeHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIIME (DHU3MUECKHE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJauyd 3alHChIBaTh KPaTKOE
yCIIOBUE, TMOJCTABIATh (PU3MUECKHE BEIWYMHBI B (OPMYNIBI U TNPOBOAUTH Pacu€Thl, HAXOJIUTH
CIIPaBOYHBIE JAHHBIE, HEOOXOAUMBIE JIJISl PelIeHHs 3a1a4, OLIEHUBATh PEATUCTHUYHOCTD MOTYYCHHON
(U3UYECKON BEITMYUHBIL;

— pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh MPU MOMOILIN (PU3UYECKUX METOJ0B, B
OMHMCAaHUU WCCIEAOBAaHUS BBIICTATh IMPOBEPAEMOE MPEANONOKEeHHe (TUIOTe3y), pa3audarth Hu
WHTEPIPETUPOBATH MOTYUYECHHBIN PE3yIbTaT, HAXOIUTh OITUOKH B XOJI€ OMBITA, POBOJAUTH BBIBOJIBI
II0 €ro pe3yJbTaTam;

— TMPOBOJUTH OMBITHI IO HAOTIOACHHUIO (PU3MUECKUX SBICHUN WU (PU3HMUECKUX CBOWCTB TE:
dbopMynupoBaTh MpPOBEPSEMBbIE MPEANOIIOKEHUS, COOUpaTh YCTAaHOBKY U3 MPEASIOKEHHOTO
000pyI0BaHus1, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOBL;

— BBIMOJIHATH TPSMBIE W3MEPEHUS PACCTOSIHHS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI U
TEMIEPATyphl C MCIOJNb30BAaHHUEM AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3alMCHIBATh MOKA3aHUS
npuOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

— MpPOBOJIUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OJHOM (U3MYECKON BENIWYMHBI OT APYrod C
UCIIONIb30BaHUEM TMPSMBIX WU3MEPEHHH (3aBHCHUMOCTH MYTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHM JIBIJKEHUSI Tela, CUJIbl TPEHHs] CKOJIbKEHUS OT Beca Tejla, KadecTBa 00pabOTKH
MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJA CONPUKOCHOBEHUS TEN, CUJIIBI
YIPYTOCTH OT yJUTMHEHMSI IPYKUHBI, BHITAIKMBAIOUIEH CHIIBI OT 00bEMa MOrpy:KEHHOM YacTu Tena
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH Tella, OT TIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUM IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB, y4acTBOBaTh B
TUTAHUPOBAHUH y4E€OHOTO MCCIEAOBAHUS, COOMPATh YCTAHOBKY W BBIMOJHSITH U3MEPEHUS, CIEIys
NPeJIOKEHHOMY TUIaHy, (UKCUPOBATH pe3yabTaThl IMOJYYEHHOM 3aBUCUMOCTU (DU3HUECKUX
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BEJIMYMH B BUJAE NPEAJIOKEHHBIX TaOMWI U TpadUKOB, MPOBOAUTH BBIBOJABI IO pPE3yIbTaTaM
UCCIICI0BaHMS;

— IPOBOJUTH KOCBEHHBIEC U3MEPEHHS (PU3NUECKUX BEIUUYUH (IUIOTHOCTh BELECTBA KHUJKOCTU
U TBEPIOro Tejla, CUia TPEHHUS CKOJIbKEHMs, JaBJICHME BO3/yXa, BBITAJKUBAIOUIAs CHIIA,
JEHCTBYIOIIAsT HA MOTPYKEHHOE B JKUIKOCTH TEJNO, KOAPPHUIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX
MEXaHU3MOB), cJelys MpPEUIOKEHHOW HMHCTPYKLUUH: IpPU BBINOJHEHUHM H3MEpEHU coOupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

— coOmonaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

— HMEThb MpPEJCTaBICHUE O NPUHIMIAX JAEHCTBHS NPUOOPOB M TEXHMUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, TUHAMOMETpP, COOOIIAIOLINECS COCYAbI, OapoMeTp, pblYar, IMOABWKHBIA U
HEMOBKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

— XapaKTepu30BaTh MPUHLUIIBI AEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB €
UCIOJIb30BaHUEM MX OINUCaHUusA (B TOM YHCIE: MOAIIMIHHUKH, YCTPOMCTBO BOAOIPOBOAA,
THJIPABINYECKUH [IPEecC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETD), UCIIONb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUYECKUX SBICHUI M HEOOXOAUMBIE (PU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MNPUBOAMUTH NpUMEpbl (HaXoIuTh HH(MOpPMALMIO O TMpUMEpPax) MNPAKTHUECKOIO
UCIOJIb30BaHUs (PM3NYECKUX 3HAHUM B OBCEAHEBHOM )KM3HHU JUId oOecrieueHus: 6e301acHOCTH MpH
oOpailleHuu ¢ npudopamMu M TEXHUYECKMMU YCTPOMCTBaAMM, COXPAHEHMSI 30POBbsI U COOJIIOCHUS
HOPM 3KOJIOTHYECKOTI'0 MIOBE/ICHUS B OKpYXKatoLIeH cpene;

— OCYILECTBJIATH OTOOpP HCTOYHMKOB HH(pOpMauuu B VHTepHETe B COOTBETCTBUHM C
3a/laHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIUXCS 3HAaHUN U MYTEM CpaBHEHUS Pa3IMuHbIX
UCTOYHUKOB BBIJCNIATh MH(POPMALUIO, KOTOpas SBISAETCS NPOTUBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

— MHCIIONIb30BaTh IPH BHINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(¢u3nUecKoro cojiepkaHus, CpaBOYHbIe MaTepHuallbl, pecypchl cetu VIHTepHeT, BiaieTh npuéMamu
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMALUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KpaTKWE NMHCHMEHHBIE W YCTHBIE COOOIIEHHsS Ha OCHOBE 2-3
MCTOYHUKOB MH(OPMALIUY, B TOM YHUCIIE€ MMYOJUYHO MPOBOJUTH KPAaTKUE COOOIIEHMSI O pe3ysIbTaTax
IOPOEKTOB WJIM Y4eOHBIX HCCIIEOBAaHUM, NpU STOM TIPaMOTHO HCIIOJIB30BaTh H3YUYEHHBIH
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COTPOBOXAATh BHICTYIUICHUE MTPE3eHTAIINEH;

— TIpU BBINOJHEHMM YYE€OHBIX IMPOEKTOB U HCCIENOBaHUI pacrpeneisT OO0S3aHHOCTH B
IPyNIE B COOTBETCTBUU C NOCTABJIECHHBIMU 3aJja4aMi, CIEAUTH 33 BBINOJIHEHUEM IUIaHA AEUCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITENBHOCTb TPYIIbI, BHICTPAaUBAaTh KOMMYHHUKaTHBHOE
B3aMMOJIEMCTBHE, YUNTBIBasi MHEHUE OKPYKAIOIIHX.

IlIpeomemmnuie pe3ynvmamol 0C60EHUA NPOPAMMbL NO Pu3uKe
K KOHuy ooyuenus ¢ 8 knacce:
[IpenMeTHbIe pe3ynbTaThl HA 0a30BOM YpPOBHE JOJIKHBI OTpakatb CPOPMUPOBAHHOCTH Y
oOyJaromuxcsi yMeHHi:

— MHCIIONIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBU)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEUIECTBA, KPUCTAJUTHUECKHUE U aMOp(HBIE Tella, HACHIIIEHHBI 1
HEHACBIIIEHHBI TMap, BIAXHOCTb BO3AyXa, TeMIlepaTypa, BHYTPEHHSS SHEprus, TEIIOBON
JBUTATEIb, DJJEMEHTAPHBIA DIIEKTPUYECKUM 3apsAl, DJJIEKTPUUECKOE II0JIe, IPOBOJAHUKH U
JURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

— pasnuyarh sBJEHUS (TEIJIOBOE pacUIMpeHue M CKaTue, Tervionepenaya, TEMIoBOe
paBHOBecHE, CMayMBaHHUE, KANMWUISPHBIC SIBJICHUS, WCHApEHUE, KOHJIEHCALMs, IJIaBJICHUE,
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KpucTtaymm3auusi (OTBEpAEBaHUE), KHUIIEHHE, TeIulonepenadya (TerionpoBOAHOCTb, KOHBEKLHS,
U3JIy4EHHUe), SJIEKTpU3aLus Tell, B3aUMOJEHCTBHE 3apsiioB, JEMCTBUS SJIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHME, B3aWMOJAEHCTBUE MAarHuTOB, JAEMCTBHME MAarHUTHOIO IIOJISI HA MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas WMHIYKLHKs) IO ONMCAHUIO UX XapaKTEPHbIX CBOICTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;

— pacro3HaBaTh MPOSBICHUE U3yYCHHBIX (PU3NYECKUX SIBICHUH B OKPY)KAIOLIIEM MUPE, B TOM
yucie (U3NYECKHE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHUE W KalWJUIAPHBIC SBICHHS B
IpUpoJie, KpUCTAJUIBI B Ipupoje, usnydeHue CoiHIla, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BbI,
o0pa3oBaHUE POCHI, TyMaHa, UHEsI, CHEra, 3JIEKTPUUYECKUE SBJICHUS B aTMocdepe, IEeKTPUIeCTBO
KHUBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMIIH, Jpeiid MOIHOCOB, POJIb MArHUTHOTO TOJIS TS )KU3HU
Ha 3emJie, OJIIPHOE CUSHUE, IIPU 3TOM IIEPEBOANTH IIPAKTUYECKYIO 3a/1a4y B YUeOHYIO, BBIIEIATh

— CyLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) (PU3UUECKUX SBICHUM;

— ONHCHIBaTh M3YYCHHBIC CBOMCTBA TeNl W (PU3UYECKUE SIBICHHS, MCIONB3ys (U3NYECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEprus, KOJIWYECTBO TEIJIOTHI, ylelbHas TEIUIOEMKOCTh
BEILIECTBA, YJeIbHAas TEIJIOTA IUIABICHHUS, yeIbHas TEIUIOTa 1apoo0pa3oBaHus, yelIbHas TEIIOTa
CrOpaHusl TOIIMBA, KO3((UIMUEHT IOJIE3HOr0 ACWCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHUTEJIbHAs
BIQKHOCTb  BO3/yXa, DJIEKTPUYECKMM 3apsj, CWiIa TOKa, JJIEKTPHUYECKOE HAIPSIKEHHUE,
COIIPOTHBIJIEHUE TPOBOAHMKA, YJEJIBHOE CONPOTUBICHHUE BeIIeCTBA, paboTa M MOILHOCTh
AIIEKTPUUYECKOTO TOKA), TIPU OMHMCAHUH NMPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICIT UCTIONB3yEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHMIBI (PU3NYECKHX BEIMYUH, HAXOIUThb (POPMYIIbI, CBSI3bIBAIOLIUE
JaHHYI0 (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH HM3yYSHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

— XapaKTepu3oBaTh CBOWCTBA Tell, PU3NUECKUE SIBJICHHS U MPOLECCHI, UCIIONb3Ysl OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUS BEIIECTBA, MPUHLHUI CYHNEpPIIO3ULIUN
noJei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsaaa, 3akoH OMa /715 yJacTKa IelH, 3aKOH
Jlxoynsa-JleHna, 3aKOH COXpaHEHHS OHHEPruu, IMpPU 3TOM YMETh (OPMYJIHUPOBATH 3aKOH U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

— OOBACHATH (U3UUECKUE MPOLIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CUTyallui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHeHHE U3 1-2 JIOTMYECKUX 1IaroB ¢ MCIOJIb30BaHUEM |-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemath pacy€THble 3agaud B 2-3 JEHCTBUS, HCHOJB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBarOIMe (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a yCJOBHUS 33aJaud 3allMCBhIBaTh KPaTKOe
yCIIOBUE, BBISBJIATH HEOCTATOK JAHHBIX ISl pElICHUs 3aJadyd, BbIOMpaTh 3aKOHBI U (OPMYJIBL,
HEoOXoauMBble Ui €€ pELIeHUs, MPOBOJUTH pPAcYEThl M CPAaBHUBATH IOJyYEHHOE 3HAYECHHE
¢bu3nYecKoil BETMYNHBI C U3BECTHBIMU JAaHHBIMU;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3UUYECKHX METO/OB,
UCIIONIb3YSl ONMCAHUE HCCIIENOBaHMS, BBIIEIATh IPOBEPAEMOE MPEIIOJIOKEHUE, OLEHUBATh
MIPABUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEIOBAHUS, TPOBOAUTH BHIBOJIBI;

— TPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBJICHUN WU (PU3NYECKUX CBOMICTB TEN
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00bEéMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBaHUS M HArpeBaHusi MpH HM3IYy4EHHH OT LBETa H3JIydaroleid (Toryomaronei)
MIOBEPXHOCTHU, CKOPOCTb MUCIIAPEHUS BOJIBI OT TEMIEPATYPHI JKUJKOCTH U IJIOLAAH €€ TOBEPXHOCTH,
NIEKTPU3alMs TeI U B3aUMOJEHCTBHE DJJIEKTPUYECKUX 3apsiioB, B3aUMOJICHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YyaJIU3all¥si MarHUTHBIX TOJEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHumTa, CBOWCTBA 3JIEKTPOABHUIaTelsl MOCTOSHHOIO
TOKa): (POPMYIHUPOBATH MPOBEPSIEMBIC MPEATIOIOKEHUSI, COOMPATh YCTAaHOBKY M3 IMPEIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATh XO/] OIbITA U (POPMYIHPOBATH BBIBOBI;
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— BBIIIOJIHATH MIPSIMBIEC U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENBHOMN BIa)KHOCTH BO3/1yXa, CUJIbI
TOKa, HAIPSHKEHUs C UCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NYECKUX BEJINYMH,
CpaBHUBATH PE3YJIbTAThI U3MEPEHUH C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;

— MpPOBOJIUTH HCCIEAOBAHUE 3aBHCUMOCTH OJHOM (DM3MYECKON BENUYMHBI OT JAPYroil ¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCThH COIPOTHUBIIEHUS POBOJHHMKA OT €ro JIMHBI,
IUIOUIA/IN TIONIEPEYHOr0 CEYEHUSI U YIEIBHOIO COIIPOTUBIICHHS BELIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYLIETO Yepe3 MPOBOJHUK, OT HAPSYKEHUS HA IIPOBOAHMKE, UCCIEAOBAHUE NTOCIE0BATEILHOIO U
napajyieIbkHOTO COeIMHEHUI MPOBOJIHUKOB): IJIAHUPOBATH MCCIENIOBaHKUE, COOMPATh YCTAHOBKY H
BBINOJIHATh M3MEPEHMs, ClIeAysl NPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOJy4YEHHON
3aBHCHUMOCTH B BHJIE TaOJIUI] ¥ TPpaUKOB, IPOBOIUTH BHIBOJIBI IO PE3yIbTaTaM HCCIIEJOBAHUS;

— MpPOBOJUTH KOCBEHHbIE H3MEpeHHUs (U3NYECKHX BeIMYUH (yAenbHas TeII0EMKOCTb
BEIIIECTBA, CONPOTUBIICHUE ITPOBOIHUKA, pabOTa M MOLIHOCTb 3JEKTPUUYECKOT0 TOKA): INIAHUPOBATh
U3MEpeHUs, coOupaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIeAys MNPEUIOKEHHOW HHCTPYKLUHMH, U
BBIUNCJIATh 3HAYEHNE BEIIMUUHBL,

— coOmonaTh NpaBWiIa TEXHUKM O€30MacHOCTHM TNpu  pabore ¢  J1abOpaTOpHBIM
000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHLMUIIBI ACHCTBUS N3yYCHHBIX TPUOOPOB U TEXHHUYECKUX YCTPOICTB €
UCIOJIb30BAHUEM MX ONHMCaHUA (B TOM YHUCIIE: CHCT€Ma OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas
TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUHK OICKTPUUECKON HHEPTUH, DIIEKTPOOCBETUTEIHHBIC
npuOOpBl, HarpeBaTelbHbIE 3JICKTPONPUOOpPHI (MPUMEpHI), HIEKTPUUYECKHE IPEeIOXPaHUTEINH,
AJIEKTPOMArHuT, 53JIEKTPOJBUTATE]b IOCTOSHHOIO TOKAa), MCHOJIb3ysl 3HAHUS O CBOWCTBAx
bu3nueckux sBIECHUNH U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIe TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE TPHUOOPHI MO CXeMaM
U CXEMaTU4YHBIM pPUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHEI0 CropaHus, 3JIEKTPOCKOI, PEOCTaT), COCTAaBIIATh CXEMbl AJIEKTPUUYECKHX
Leneld C IOCJIEIOBAaTEIbHBIM W IAPAJUIEIBbHBIM COEAUHEHUEM DJIEMEHTOB, pasjinyas YCJIOBHBIC
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

— NPUBOAMTH MpHUMEpHl (HAXOIUTh HMHPOPMALMI0 O TpUMEpax) MPaKTHYECKOrO
MCIIOJIb30BaHusl (PU3NUYECKUX 3HAHUM B MOBCEIHEBHOMN KU3HHU NIl oOecredeHnst 6€30MacHOCTH MpU
oOpatieHnn ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 370pPOBbs U COOIIOACHUS
HOPM 3KOJIOTMYECKOTO IOBEICHUS B OKPYXKAIOILIEH Cpeie;

— OCYLIECTBIJIATh MOMCK MH(pOpManuu (U3NUECKOro coaepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCSA 3HAHUN U MYTEM CpaBHEHHUS JOTOJHUTEIbHBIX UCTOYHHUKOB BBLIEIATH MHGOPMAIHIO,
KOTOpas ABJISETCS MPOTUBOPEUUBOM M MOXKET OBITH HEIOCTOBEPHOM;

— HUCHOJb30BAaTh TNPHU BBHINOJIHEHUH Y4YEOHBIX 33/JaHUIl HAYYHO-TIOMYJSPHYIO JUTEpaTypy
(bu3NYECKOro CoJiepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaeTs npuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HHGOPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

— co3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE M KpaTKHe YCTHbIE CooOlIeHHus, o00o01mas
MH(OpPMALIMI0O U3 HECKOJIbKMX HCTOYHHMKOB, B TOM YHCJE MYyOJUYHO MPEACTABIATH PE3yIbTaThl
IIPOEKTHOM WJIN UCCIIEN0BATENBCKON NEATENBHOCTH, P ATOM I'PAMOTHO HUCIIOJIb30BATh U3 Yy4YEHHBIN
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COIPOBOXKAATH BBHICTYIUUICHHE MTPEe3eHTAIINEH;

— TpU  BHIIOJHEHUHM YYEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PU3UUYECKUX IPOILIECCOB
pacrpenensaTs 00s3aHHOCTH B TPYyIIE B COOTBETCTBUH C IOCTABJICHHBIMM 3aJjauyaMH, CIEAUTH 3a
BBIIOJIHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBaTh €ro, OLEHMBATH COOCTBEHHBIM BKJIAX B
JESTENIbHOCTh T'PYIIBI, BbICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSABIISAS FOTOBHOCTb
paspemniaTh KOHM)IUKTHI.

Ilpeomemmnvie pe3ynvmamul 0C60€HUA NPOZPAMMBL NO PU3UKE
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K KOHUy o0yuenus ¢ 9 knacce:
IIpenmerHble pe3ynpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh COPMHPOBAHHOCTH Y
0o0yyaromuxcs: yMEeHui:

— HCIONb30BaTh IOHATHS: CHCTEMa OTCY€Ta, MaTepuajbHas TOYKAa, TPAEKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTo MABIDKEHHS, aedopmarust (ymnpyras, IUlacTH4YecKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEPerpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP THKECTH TBEPAOIO Tela, paBHOBECHE, MEXAaHHMUECKUE KOJIEOaHHS M BOJIHBI,
3BYK, MH()pa3BYyK U yJIbTPa3BYK, JEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTabHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TOTJIONICHHs, anbda-, 0eTa- U raMma-
U3JIy4€HUs1, U30TOIIb, iAEPHAs SHEPIE€THKA;

— pa3nuyarh sBJIEHHsS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE MMaJIeHUE TEll, PABHOMEPHOE IBM)KCHUE
0 OKPY)XHOCTH, B3aUMOJICHCTBUE TeJ, PpEaKTUBHOE JABM)KEHHE, KOJeOaTelbHOE [BUKECHUE
(3aryxaromme M BBIHY)KJCHHbBIE KOJjeOaHMs), pe30HAHC, BOJHOBOE JIBUKECHUE, OTPAKCHHE 3BYKa,
OpSMOJIMHEHHOE paclpocTpaHeHHe, OTpPaKeHHE W IPEIOMIIEHHE CBETa, II0JIHOE BHYTPEHHEE
OTpaKEHHE CBETa, pa3joXeHHe Oeloro cBera B CHEKTP M CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
JMCIIepCUsl CBETa, €CTECTBEHHas pPaJUOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro CHEKTpa
U3Ty4yeHHs) 10 ONMCAHUI0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3HUYECcKOe SBICHUE;

— pacrio3HaBaTh IPOSBJICHUE U3YUEHHBIX (U3UUECKUX SABJICHUN B OKpY’KaroIleM MHpe (B TOM
yrcae (U3NYECKHUe SBICHHUS B TPUPOAC: NPHJIUBBI M OTJIWBHI, JBMWKeHUE TuiaHeT CoiHeuyHOU
CUCTEMBl, DPEAKTUBHOE [BI)KEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBI, I[yHaMH, 3X0, I[BE€Ta T€J, ONTUYECKUE SBJICHUS B MIPUPOJE,
Ouonornyeckoe JAeNUCTBHE BHJIUMOIO, YIbTPa(pHUOIETOBOIO W PEHTIEHOBCKOI'O H3Iy4YEeHHUH,
€CTECTBEHHbIN PaJMOAKTUBHBIA (DOH, KOCMHUECKHE JTy4YH, paAHOAKTUBHOE U3IyYEHHE MPUPOTHBIX
MHUHEpAJIOB, AEHCTBUE PAJHMOAKTUBHBIX M3Iy4E€HUI HA OPraHU3M UelIOBeKa), PH ITOM MEPEBOANUTh
MPAKTUYECKYIO 3a7jauy B y4eOHYIO, BBIACNATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKHU) (PU3HUECKUX
SIBIICHUI;

— ONMCHIBaTh M3Y4YECHHBbIE CBOMCTBA TeNl U (U3UYECKUE SBICHMS, UCIONB3Yyd (U3NYECKUE
BEJIMYMHBI (CpPEeIHSAsE U MTHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH)KEHUHU, YCKOPEHHE,
IepeMeIeHNe, IyTh, YII0Basi CKOPOCTh, CUjla TPEHHUS, CUJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIrO TMaJeHMs, BEC Teja, HMMILYJIbC Teja, HMMIIYJIbC CHJIbI, MEXaHHYeckas padbora u
MOIIIHOCTb, TOTEHLIMAJIbHAS HEPIUsl TeJa, MOAHIATOrO HaJ IOBEPXHOCTHIO 3€MIIM, TOTEHIIMAIbHAs
SHEprusl CXKAaToW MPYXKUHBI, KUHETHYECKas SHEPrus, MOJIHAasg MeXaHWdecKas dSHEeprusi, nmepuoa u
qyacToTa KojeOaHHi, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb
MPEIOMJIEHUSI CPEJIbl), TIPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICT UCHOIb3YEMbIX
BEJIMYMH, 0003HAYECHUS U E€IUHMIBI (U3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLIHE
JaHHY!0 (U3NYECKYIO0 BEJIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpaduKH HN3YUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

— XapaKTepu3oBaTh CBOMICTBa Tell, (PU3UYECKUE SIBICHUS M IPOLECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHMsI HHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIMUI CYNEPHO3UINH CUJI, MPUHIUI
OTHOCHUTENIBHOCTH [ anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOI0 U MacCOBOTO YHCEN MPHU SIEPHBIX PEaKIMSIX,
pu 3TOM (POPMYITUPOBATH 3aKOH U 3alMCHIBATH €r0 MATEMAaTHYECKOE BBIPAaKECHNUE;

— OOBACHATH (PU3NUECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CHUTyallul
PAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh HMPUUMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2-3 JIOTUYECKUX IIaroB ¢ MCIOJIb30BaHUEM 2-3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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— pemath pacu€THbIe 3a/a4yd (OMHUpAIOIIUEcs Ha CHCTeMYy M3 2-3 ypaBHEHUH), HCIOJb3Ys
3aKOHBI ¥ (OPMYJIbI, CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4l
3aMKMChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTAIONIME WM W30BITOYHBIC JIaHHBIC, BBIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMWMBbIE Uil pEHIeHHs, NPOBOAUTH pacu€Thl U OLEHUBATh
PEATUCTUYHOCTH TIOTYICHHOTO 3HAYCHUS (PU3NUCCKON BETUIHHEI;

— pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIMTh MPU MOMOIIN (PHU3UIECKHX METO/OB,
UCIIONIB3YSl ONUCAHHE WCCIENOBaHMs, BBIIEIATh IPOBEPSEMOE MPEIIOJIOKEHNE, OLEHUBATh
MPABUIILHOCTb MOPSIIKA IPOBEICHUS UCCIICIOBAHHUS, IPOBOUTH BHIBOJIBI,

— HMHTEPIPETUPOBATH PE3yIbTATHl HAOIIOCHHI U OIBITOB;

— TPOBOJUTH OIBITHI O HAOTIOACHUIO (PU3NYCCKUX SBICHUN WU (PU3NISCKUX CBONCTB TEl
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh MEpHOia
KoJie0aHUH TIPY)KHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYAbl MallbIX KojeOaHuM, MPSMOJMHEHHOE PaCHpOCTPAHEHHE CBETa, PA3JIOKEHHE Oeloro
CBETa B CIEKTpP, M3yYCHHE CBOWCTB M300pKEHUS B IUIOCKOM 3€pKajie M CBOWCTB HM300paKCHUS
npeaMeTa B coOHuparolleil TuH3e, HaOI0IeHNEe CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB H3ITy4eHUs):
CaMOCTOSITEIILHO COOMPATh YCTAHOBKY M3 W30BITOYHOTO HaOopa O0OpYIOBaHUS, OIMKCHIBATH XOJI
OTIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

— MPOBOJAUTH TNPU HEOOXOAUMOCTH CEpUI0 TMPSAMBIX H3MEPEHUI, OINpeaensisi CcpeaHee
3HAUCHUE H3MEpSEMOU BeNMUYUHBI ((POKYCHOE pPacCTOSTHHE COOMpAIomIed JTMH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

— MPOBOJIUTH HCCIENOBAHUE 3aBUCUMOCTEH (PHU3NYECKHMX BEIHYMH C HUCIOJIB30BAHUEM
MPSIMBIX M3MEPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIKECHUM 0e3
HAYaJIbHOM CKOpPOCTH, TNepuoaa KojeOaHWi MaTeMaTUYeCKOTO MasTHHKAa OT JUIMHBI HHTH,
3aBUCHMOCTH YTJIa OTPAKCHUS CBETA OT YIJia MAJCHUS W YIJiia TPeJOMIICHUS OT yrijia TaJIeHUs):
IUTAHUPOBATh HCCIIEJIOBAHKUE, CAMOCTOSITENIBHO COOMpaTh YCTaHOBKY, (UKCHPOBATh PE3yIbTaThl
MOJTYYEHHOW 3aBUCHMOCTH (DH3UYECKHMX BEJIMYWH B BHJE TAOJHIl U TPAPUKOB, TPOBOIUTH BBIBOJIBI
MO pe3yNabTaTaM UCCIEI0BaAHUS;

— TMPOBOJUTH KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BEIHUUH (CpEqHsIsE CKOPOCTh U YCKOPEHUE
TeNa TPH PABHOYCKOPECHHOM JIBMIKEHUH, YCKOPEHUE CBOOOTHOTO MAJCHWUsI, )KECTKOCTh MPYKUHBI,
KOX(P(UIIMEHT TpPEHHUsl CKOJNBXKEHHUs, MEeXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa U MEPHOJ
KoJieO0aHUH MaTeMAaTHYECKOTO ¥ MPYKWHHOTO MAsTHHKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JIMH3BI,
paaMoaKTUBHEIN (OH): MIAHUPOBATH W3MEPEHHS, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATE M3MEPEHUS, CIICAYys MPEII0KEHHOW WHCTPYKIIUU, BBIYUCIATH 3HAYCHUE BEITUIHMHBI U
AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI 'C YIETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

— coOmoaTh TpaBWiIa TEXHUKH Oe3omacHocTH Tmpu  pabote ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

— pa3nuYaTh OCHOBHBIC NMPU3HAKH M3YYCHHBIX (DH3UYECKHX MOJICICH: MaTepralibHas TOUYKaA,
a0COIOTHO TBEPOE TENO, TOYCUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHAs MOJIEIh
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO SIpa;

— XapakTepu30BaTh MPHUHIIUIIBI IEWCTBUS U3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
UCIIOJIb30BaHUEM WX ONUCAaHUSA (B TOM YHCJIC: CHUIAOMETp, JATYUKH TIOJOKEHUS, PACCTOSIHHS U
YCKOpEHUS, paKeTa, IX0JIOT, OYKH, IEPUCKOI, oToanmapaT, ONTHIECKHE CBETOBOIbI, CIIEKTPOCKOIL,
JIO3UMETp, Kamepa BuiabcoHa), HCMONB3ysd 3HAHUS O CBOMCTBAX (DU3WYECKUX SBJICHUH U
HeoOXouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

— HCIOJIb30BaTh CXEMBl U CXEMATHYHBIE PUCYHKH HW3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEUICHUH y4eOHO-MPAKTUYECKIX
3a/1a4, ONTHUYECKUE CXEMbI ISl TOCTPOCHMSI M300paKCHHI B IJIOCKOM 3e€pKalie W COOMparoriei
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JIMH3E;

— MNPHUBOAMTH TMpPHUMEPHl (HAXOIUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUHM B IOBCEAHEBHOM JKMU3HU I 0OecreueHus: Oe30MacCHOCTH TPH
oOpalieHun ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 37J0POBbs U COOJIOACHHUS
HOPM 2KOJIOTHYECKOT0 IIOBEICHUS B OKPYXKAIOILIEH Cpele;

— OCYIIECTBJIATh MOHMCK HH(popManuun B HWHTepHETE, CaMOCTOATENBHO (OPMYIHUPYS
IIOUCKOBBIN 3alpoc, HAXOJUTh IYTH ONpEAETICHHUs AOCTOBEPHOCTU MOIY4YEHHOW MH(OpMaLuu Ha
OCHOBE UMEIOLIUXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHUKOB;

— HCHOJB30BAaTh MPU BHINOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy,
CIIPaBOYHBIE MaTEPHAJIbL, peCypcsl ceTu VHTEpHET, BIaseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBanus HH(YOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(OpPMAIUK U3
HECKOJIbKUX  MCTOYHHMKOB,  MYOJIMYHO  MPEACTaBIATh  pe3yjibTaThl  NPOEKTHOM MU
HCCJIEN0BATENIBCKON JIEATEIIBHOCTH, IIPA 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYEHHBIN NOHITHUIHBINA
annapar M3y4aeMoro pasjena (pU3MKH M COINPOBOXAATh BHICTYIUICHHE Npe3eHTalueil ¢ y4érom
O0COOEHHOCTEH ayIUTOPUH O0YUAIOIINXCS.

Cucmema oyeHKu 00CMUICCHUA 0OYUAIOWUMUCA NIIAHUDPYEMBIX PE3YTbIMAM 08 0C60EHUS
obpazoeamenvHoil npozpammol yueonozo npeomema « Quzukay

,Zlﬂ}l YCmHbIX Oomeemos onpeOeﬂmomc;l cnedylomue Kpumepuu oueHokK:

Ommemka «5» cmasumcesa B TOM Cllydae, €CIU y4aluncs:

— TMOKa3bIBaeT BEpHOE MOHMMAaHHE (U3NYECKOW CYIIHOCTH pacCMATPUBAEMBIX SIBICHHUM U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHUM, NA€T TOYHOE ONpENeNIeHWe U HCTOJKOBAHHWE OCHOBHBIX
MIOHSITHI, 3aKOHOB, TEOPHIA, a TAKXKe MPaBUIILHOE onpeeneHne GU3NIECKUX BEIUYUH, UX SIUHUI] U
CI0c000B U3MEPEHMUS;

— TIPaBWIHHO BBIMIOJHIET YEPTEXKH, CXEeMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY
IUIaHYy, COMPOBOXKAAET pacCKa3 HOBBIMU MPUMEPAMHU, YMEET IPUMEHUThH 3HAHUS B HOBOM CHUTYyalluu
MIPY BBITIOJTHEHUY MPAKTUYCCKUX 3a/IaHUH;

— MOJXET YCTAaHOBHUTH CBSI3b MEXK/Y M3y4a€MbIM M paHee U3YYCHHBIM MaTE€pPUAJIOM IO KypCy
bu3MKH, a TaKkKe ¢ MaTEPUAJIOM, YCBOSHHBIM MPU U3yYEHUU JIPYTUX MPEIMETOB;

— CHCTEMAaTHYeCKH TOKa3bIBa€T 3HAHUS HE TOJBKO MPOTPAMMHOTO MaTepuaia, HO U 3a
npeieaMy MPOTrPaMMEI.

Ommemka «4»:

— €CJIM OTBET YYCHHUKA YJOBJIIETBOPSECT OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OTMETKY «5»,
HO JaH 0e3 MCMOJIh30BaHUS COOCTBEHHOTO TJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs] 3HAHUN B
HOBOU cuTyanuu, 0€3 WCIOJIb30BAaHUS CBS3€H C paHee M3YYCHHBIM MaTEPHAIIOM W MaTE€pUaJIoOM,
YCBOCHHBIM MPU U3YUEHUU APYTUX MPEAMETOB;

— €CIM yYaluiics JOMYyCTWUJ OJIHY OIIMOKY WM He Oollee JBYX HEJOUYETOB U MOMKET UX
WCIIPAaBUTh CAMOCTOSITEIFHO UJTU C HEOOJIBIION MTOMOIIBIO YUUTES.

Ommemka «3» CTaBUTCS, €CIIA yYALIUNUCS .

— MpaBWIBHO TMOHUMAET (U3MUECKYI0 CYIIHOCTh pAacCMaTpPUBAEMbIX  SBICHUH U
3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTHEIbHBIE MPOOEIbl B YCBOSHHWH BOMPOCOB Kypca
(bU3HKY, HE TPENATCTBYIOINE JATbHEUIIIEMY YCBOSHHUIO MTPOTPAMMHOTO MaTepHala; y
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— MeeT MPUMEHSATH MOJIyYeHHbIE 3HAHUS MPH PELICHUH MPOCTHIX 33/1a4 C HCIOJIb30BAHUEM
TOTOBBIX (hOPMYII, HO 3aTPYAHSAETCS IPU PEIICHUH 3a]1a4, TPEOYIOIINX MPeoOpa30BaHUs HEKOTOPBIX
bopmyu;

— JIOMYCTHJI He OoJiee OJIHOM Tpy0oii OMMOKYU U BYX HEIO0UETOB, HE OoJee OIHOM TpyOoil
OJIHOW HerpyOol ommuOKu, He Oojiee NBYX-TpEX HErpyObIX ONMIMOOK, OJHOM HErpyOoil OMIMOKU H
TPEX HENOYETOB; NOMYCTUII YETHIPE UM MATh HEAOYETOB.

Ommemka «2)» CTaBUTCS, €CIIA YYALIUNCS

— HE OBJaJeNl OCHOBHBIMU 3HAHHSIMH U YMEHHSIMH B COOTBETCTBHHM C TpeOOBaHUSIMHU

MPOrpaMMBbI M IOMYCTHJ OOJIbIIIE OMIMOOK M HEIOYETOB, YeM HEOOXOIUMO ISl OLICHKHU «3» WU
€CJIM YYEHUK HE MOKET OTBETUThH HU Ha OJIMH U3 NOCTABJICHHBIX BOIIPOCOB.

Ouenka nucbMeHHbIX KOHMPOTbHBIX PAOOM:

Ommemka «5» cTaBUTCS 3a pabOTy, BBIIIOJHEHHYIO MOJHOCThIO 0€3 OMMOOK U HEJOYETOB.
Yyamuiics CHUCTEeMAaTHYECKH JEMOHCTPUPYET NPABHIBLHOE BBIMIOJHEHUE KOHTPOJIBHBIX pPadoT,
BBIMIOJTHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKHUM MOAXOI0M.

Ommemxka «4» craBUTCs 32 pabOTy, BHIMIOJTHCHHYIO TTOJHOCTBIO, HO TIPYU HAJIMYUU B HEH HE
Oosee ogHON HErpyOoOii OMMOKK U OJTHOTO HE0UeTa, He Oojee TpeX HEJA0UYETOB.

Ommemxka «3» CTaBUTCS, €CIIM YICHHUK NPABHIILHO BBITIOJHWI HE MeHee 2/3 Bcei paboThl WitH
JormycTusl He Oosiee 0/IHOM rpyOoi OmMOKK U JABYX HEIOUYETOB, HE Oojee OAHON Tpy0oil u oaHOMN
HerpyOoil omuOKu, He Ooyee Tpex HerpyobIX OIIMOOK, OJHOW HerpyOoil OommOKHM U Tpex
HEJ0YETOB, IPU HATMYUU YEThIpEX, MATH HET0UYETOB.

Ommemxka «2» CTaBUTCS, €CJIM YUCIO OIIMOOK U HEJAOYETOB IPEBBICKIIO HOPMY JJISl OLIEHKH
«3» WU MPaBUILHO BBIIOIHEHO MeHee 2/3 Bcel pabOoThI WM €CJIM YUEHUK COBCEM HE BBITOJIHUI
HU OJTHOTO 33JIaHU.

Ouenka nadopamopnulx padoom:

Ommemka «5» CTaBUTCS, €CIIN yYAIIUHCS

— BBIIOJIHAET paboTy B  MOJHOM  00beMe C  CcOONIIOJIEHHEM  HEOOXOAMMOMN
MOCIIE0BATEIHLHOCTH IPOBEACHHSI ONTBITOB U H3MEPEHUI;

— CaMOCTOSITEIHHO U PallMOHATEHO MOHTHPYET HE00X0IMMOe 000PYI0BaHUE;

— BCE OMNBITHI IPOBOJMT B YCIOBUSIX U PEXKHUMAX, OOECIIEUNBAIONINX TOTyYeHHE MPaBUIBHBIX
PE3YJIBTaTOB M BHIBOJIOB;

— coOmroaer TpeOOBaHUS TPAaBWJ TEXHUKHA O€30MacCHOCTH; TPABMIBHO M aKKypaTHO
BBITIOJTHSET BCE 3aMKMCH, TAOIHUIIBI, PUCYHKH, YUEPTEKH, TPAPUKU;

— MPaBWJIBHO  BBIMOJNHSET  AHAIW3  TOTPEIIHOCTEH.  Ydamuiicss  CHUCTeMaTU4eCKU
JEMOHCTPHUPYET MPABUIBLHOE BBIMOTHEHHE Ia0OpATOPHBIX pabOT, BBHIMOJTHEHHOE Ha BBICOKOM
YPOBHE C TBOPYECKHUM ITOIXO0JIOM.

Ommemka «4» CTaBUTCSI, €CITU BBITIOJTHEHBI TPEOOBAaHUS K OIEHKE «5», HO OBLIO JOMYIICHO
JBa-TPU HepoveTa, He OoJiee 0JHOM Herpy0Ooil OTMOKHU M OJHOTO HEJI0YEeTa.

Ommemka «3» CTaBUTCS, €CITH:

— paboTa BBITIOJIHEHA HE TOJHOCTHI0, HO 00BEM BBIITOJIHEHHON YacTH TaKOB, YTO TO3BOJIIET
MOJTYYUTh TIPABWIILHBIA PE3yJIbTAT M BHIBO,

— €CJIM B XOJI TTPOBEJICHUS OIBITa U U3MEPCHHSI ObLTN JOMYIIECHBI OIINOKH.

Ommemka «2» CTaBUTCS, €CIIH.

— paboTa BBHIMOJHEHA HE MOJHOCTHI0, U 00bEM BBITIOIHEHHOW YacTH pabOThl HE MO3BOJISIET
cieNaTh MPaBUIIbHBIX BHIBOJIOB;

— €CJIM ONBITHI, U3MEPEHHUSI, BHIUNCICHUSI, HAOMIOEHUSI MPOU3BOAUINCH HEMPABWIBHO WUITU
€CJIM yYalIUicsi COBCEM HE BBITIOIHUI padoTy.
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Bo Bcex ciydasx OLIEHKAa CHM)KAETCS, €CIIM YYEHUK HE COONIoAan MpaBHia TEXHUKU
0€30MacHOCTH.

I'pyovie omuoku

1. He3nanue ompesesieHUii OCHOBHBIX MOHSATHUMN, 3aKOHOB, MPaBUJ, OCHOBHBIX IMOJIOXKEHUN
TeopuH, (HOpMyJ, OOLIETIPUHATHIX CHUMBOJOB 0003HAueHUS (PU3MUYECKUX BEIMYUH, €IHHUI
U3MEpEeHMUsI.

2. HeymeHue BBIICTUTH B OTBETE TIIABHOE.

3. Heymenue npuMeHsTh 3HAHUS ISl pELICHUS 33/1a4 U 0ObSICHEHUS (PU3HUECKUX SIBJICHUM.

4. HeymeHHE YUTATh U CTPOUTH TPAPUKU U MPUHITUITHAIEHBIC CXEMBI.

5. Heymenue mnoarotoButh K paboTe YCTaHOBKY WM JiabopaTOpHOE OO0Opya0OBaHUE,
IIPOBECTHU OIIBIT, HEOOXOIUMBIE PacU&Thl, UM UCIOIB30BAThH MOJTYYEHHBIC JaHHBIE JIJISl BBHIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K Ja00paTopHOMY 000pYAOBAHUIO U U3MEPUTEIILHBIM IPUOOPAM.

7. HeymeHue ornpenenuTh MoKa3aHue N3MEPUTEIBHOTO proopa.

8. Hapymenue TpeGoBaHMil mpaBui 0€30MacHOTO TPyZAa MPHU BHIMOJIHEHUH SKCIIEPUMEHTA.

Hezpyouvie omuoku

1. HerouHoctu QOpMYIUPOBOK, OMpPENEICHHM, MOHATUN, 3aKOHOB, TEOPHH, BbI3BaHHBIC
HETOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OMNPEIENSEMOr0 TIOHSATHS, OIIMOKH, BHI3BaHHBIC
HECOOTIOICHUEM YCIIOBUH MPOBEACHUS OMBITA MIJIK U3MEPEHUIA.

2. OmmOKM B YCIOBHBIX OOO3HAYEHUSAX HA MPUHIMIHAIBHBIX CXEeMaX, HETOYHOCTH
yepTexed, TpaduKoB, CXEM.

3. IIpomyck WM HETOUYHOE HANMCAHUE HAMMEHOBAHHUH €AMHUL] (PU3NIECKUX BEITMYMH.

4. HepauuoHanbHBINA BEIOOp X0O/1a PEIICHHUS.

Heoouemui

1. HepanmoHanbHbIe 3aMUCH MTPU BBIYUCICHUSAX, HEPAIIHOHATHHbBIE IPUEMBI B
BBIYUCIICHUH, IPe0Opa30BaHUM U PEUICHUH 3a/1a4.

2. Apudpmernyeckre OMMOKM B  BBIUMCIEHUSAX, €CIM 3TH OMHUOKKM Tpybo He
HCKa)KaIOTPEATHHOCTH MOJyYEHHOTO pe3ybTara.

3. OtnenbHbIE MOTPEUIHOCTH B (POPMYIHPOBKE BOIIPOCA WM OTBETA.

4. HeOpexHoe BBINOTHEHUE 3aMMUCEH, YEPTEKEH, CXeM, rpaduKoB.

5. Opdorpaduueckne v NyHKTyallMOHHBIE OLTHOKH.

OrneHMBaHNE TECTOBBIX PA0OT YYAIIMXCSl OCYIIECTBIISCTCS B 3aBUCHMOCTH OT MPOIEHTHOTO

COOTHOILIEHHUSI  BBIMOJHEHHBIX 3aaaHuil. OneHuBaercs paboTa CJIEAYIOLINM

obOpazoM:

«5» - 90 — 100%;

«4» - 70 — 89%:

«3» - 50 - 69%;

«2» - menee 50%.

IHoypouHoe miianupoBanue 7 KJjacc

Ne Tema ypoka Kon-go
n/n 4acoB
1 ®du3nka — Hayka o npupoje. ABiIeHUs IpUPOAbI 1

2 dusnueckue sIBICHUS 1

3 ®u3nyecKue BEIINYUHBI U X U3MEPEHHE 1

4 Ypok-uccnenosanue "M3mepenue reMeparypsl IpHU MOMOIIH KAKOCTHOTO 1
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TEPMOMETpa U AaTYUKa TeMrepaTypsl”

MeTOI[BI HAaY4YHOI'O ITIO3HAHUWA. Omnucanue (bHSI/I‘IeCKI/IX SIBIICHHUI C TIOMOIIBIO

5 . 1
Mojenei

6 Vpoxk-uccnenosanue "[IpoBepka runoressl: JadbHOCTh MOJETA IAPUKA, 1
NYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCcKa"

7 Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOECHUE 1
BEIIIECTBA

8 JIBY>KEHUE YacTHUII BEIISCTBA 1

9 Ypoxk-uccnenoBanue «ONBITH IO HAOIIOACHUIO TETIJIOBOTO PaCIIUPEHUS 1
ra3oB»

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1

1 OcobeHHOCTH arperaTHbIX COCTOAHUM BoJbl. O000IIEeHUE 110 pa3eny 1
«[lepBoHayanbHbIe CBEAECHUS O CTPOCHUU BEILIECTBA

12 MexaHunueckoe ABMKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE IBUKEHUE 1

13 CkopocTtb. EnuHuts! ckopocTa 1

14 Pacyer myTu 1 BpeMeHH JBUKECHUS 1

15 WNueprusa. Macca — Mepa HHEPTHOCTH T 1

16 [TnotHOCTH BemecTBa. Pacyer Macchl 1 00beMa Tella 1o ero MIOTHOCTH 1

17 JlaGopatopHas pabota «OnpeseneHne MI0THOCTH TBEPAOTO TENa» 1

18 Pemenue 3amau nmo treme "IlmorHOCTE BemrecTna" 1

19 Cuna Kak xapakTepuCcTHKa B3auMoaencTBus Tei. Cuiia ynpyrocti. 3aKoH 1
I'yka

20 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH pacTskeHHs (aedopMarium) 1
HPY>KUHBI OT IPUI0KEHHON CHIIBD)

21 [[SIBnenue TsroTenus. Cuia TSKeCTH 1

29 CBs13p MEXly CHIION TSKECTH U Maccoi Tena. Bec Tena. Pemenne 3anau no 1
teMe "Cuia Tsoxectn"

23 Cuna TsKeCTH Ha Apyrux iaHetax. Gu3ndeckre XapakTepUCTUKU TUIAaHET 1

24 Uzmepenue cun. Jlunamomerp 1

25 Bec Tena. HeBecomocth 1

26 CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON NpsiMOM. PaBHOEHCTBYOIIAS 1
cHII

27 Pemenue 3anaud no teme "PaBHonencTByrOmas cui" 1

28 Cuna tpenus u e€ Buapl. TpeHue B IpUpoOJIe U TEXHUKE 1

29 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIbKECHUS 1
OT CHJIBI JIABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTE

30 Pemenue 3amau Ha onpeseieHre paBHOACHCTBYIOMIEH CHITBI 1
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Pemenue 3anau no remam: «Bec Tenay, «I'paduueckoe nzodpaxeHue cui,

31 «Cunbly, «PaBHOACHCTBYIOIIAS CUIT» !
39 KonTponbhas pabota no temam: «Mexanudeckoe qBruxeHue», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe nuzodbpaxenue cuiny, «CHIb
33 Hasnenne. CriocoObl yMEHbIICHHUS U YBEIUYCHUS AaBICHHS 1
34 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHUA T'a3a OT 00bEMa, TEMITEPaTyphl 1
35 [lepenava naBienust TBEPABIMU TelIAMU, KUJIKOCTSIMH U ra3aMu. 3aKOH 1
[Tackansa
36 JlaBieHue B )KUIKOCTH U T'a3€, BBI3BAHHOE JACHCTBUEM CHJIbI TSHKECTH 1
37 Pemenne 3agau mo teme «/laBineHue B )KUAKOCTH U rasze. 3akoH [lackamsy 1
38 CooOmraronuecs cocysl 1
39 IMuppaBiawaeckumii mpece 1
40 ManomeTpsl. [TopirHeBoOH KUIKOCTHBIN HACOC 1
41 ATMocdepa 3emiu ¥ IPUIHUHBI €€ CYIeCTBOBAHUS 1
42 Bec Bozmyxa. AtmochepHoe naBiieHne 1
43 Uzmepenue armocdeproro aasinenus. Onsit Toppuuennu 1
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HaJl ypOBHEM MOPS 1
45 bapometp-anepous. AtmocepHoe AaBleHHe Ha PA3TUYHBIX BHICOTAX 1
46 Pemenwne 3anaq no teme " AtmocdepHoe gaBienue" 1
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0. ApXUMeI0Ba cuiia 1
48 JlaboparopHas paboTa «OnpeaeneHre BEITATKUBAIOIICH CUITBI, IEHCTBYIOIIEH 1
HAa TeJOo, MOTPYKEHHOE B KUIAKOCTbH)
49 JlaboparopHas paboTa no Teme «lccrnenoBanue 3aBUCUMOCTH Beca Teja B 1
BOJI€ OT 00bEMa MOTPYKEHHOU B KHUAKOCTh YaCTH Tela»
50 [TnaBanue ten 1
51 JlaboparopHas pabota "KoHCTpyrpoBaHHe apeoMeTpa UIu KOHCTPYHPOBAHHE 1
JIOJIKY U OTIpEJIENIEHNE €€ IPY30MOABEMHOCTH "
59 Pemenue 3amau mo temam: «IlnaBanue cynoB. BozayxormnaBanuey, 1
«/laBneHne TBepABIX TEM, KUIKOCTEH U Ta30B»
53 KoHnTtponbhas pabota mo Teme «/laBneHne TBepabIX TeM, JKUIKOCTEH U Ta30B)» 1
54 Mexannueckas pabota 1
55 Mounocts. EAUHUIBEI MOIHOCTH 1
56 VYpok-uccnenopanue "Pacdyétr MOIIHOCTH, pa3BUBAEMOM MPH MOIBEME MO 1
nectyuie"
57 [Ipocteie Mmexanu3mbl. Peruar. PaBHOBecHe cuit Ha ppryare 1
58 Prruaru B Texuuke, 0Ty U nipupose. Jlabopatopuas pabdora «VccnenoBanue 1
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YCIIOBUI paBHOBECHS pblYara

59 Pemenune 3anad no teme «Y cloBUsl paBHOBECHUS pbIUyara 1

60 Koaddunment nonesnoro neiicteust Mmexanusma. JlabopatopHast pabora 1
«M3mepenne KIIJl HaKJIOHHOMN MIJIOCKOCTHU

61 Pemenne 3amaud mo treme "Pa6ora, momuocts, KIT/" 1

62 Mexannueckas 3Heprusi. Kunernuyeckas 1 moTeHIMalbHAs SHEPTUs 1

63 3aKOH COXpaHEHHUsI MEXaHHMYECKOW YHEPTUU 1
VYPpOoK-3KCIIEpUMEHT 1O TeMe "IKCIEPUMEHTAIBLHOE ONPEACICHUE N3MEHEHUS

64 KMHETUYECKOW Y MOTEHIMATbHON YHEPTHH NP CKaTHIBAHUU Tella T0 1
HAKJIOHHOM MI0cKOCTH"

65 KonTponbnas pabota no reme «PaboTta 1 MOIIHOCTH. DHEPTHUS» 1

66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1o Teme "MexaHndeckoe JBUKCHHE" 1

67 PesepBHblit ypok. Pabota ¢ Tekcramu o Teme "JlaBineHue TBEPABIX Te, 1
SKUIKOCTEN U ra3oB"

68 PesepBHblii ypok. Pabota ¢ Tekcramu o teme "PaboTta. MomHOCTb. 1
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IToypounoe niianupoBaHue 8 Kiacc

Nen/m | Tema ypoka Bcero

1 OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKOW TEOPHH U UX 1
OTIBITHBIE TTOJITBEPKICHUS
Macca 1 pazmep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUH BelllecTBa 1

4 OOBsicHeHHEe CBOWCTB TBEPOTO, KHUJIKOTO M ra3000pa3HOr0 COCTOSHUI 1
BEILECTBA HA OCHOBE I0JIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
Kpucrannuueckue u amopdHbie Tena 1
CMmaunBaHue U KaWLIIPHOCTh. [I0BEpXHOCTHOE HATSHKEHUE 1
TernnoBoe pacuIMpeHne U CKATHE 1

3 Temneparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO TEIJIOBOI'O IBUKEHHUS 1
YacTHUI]

9 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEPTruu 1

10 Bunel temonepenayuu 1

1 VYpoxk-koHpepenuus "[IpakTuyeckoe UCIOIb30BaHIE TEIIOBBIX CBOMCTB 1
BEIIECTB U MaTepUaJIOB B LIEJSIX SHeprocoepexenus"”

12 KonunuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTb 1

13 VYpaBHeHue TernoBoro 6ananca. TemnooOMeH U TEII0BOE paBHOBECUE 1

14 JIaGoparopHas pabota "HMccnenoBanue siBlIeHUs TEMI000MeHa MPpH 1
CMEILIMBaHUU XOJIOJHOM U Topsiuei Bojibl"

15 Pacuer konnuecTBa TEIIOTHI, HEOOXOAMMOTO JUIsl HAarpeBaHUs Tela U 1
BBIJICJIIEMOTO UM TP OXJIAKJICHUN

16 JlabopaTtopHas pabota "OnpeneneHue yaeabHON TEMI0EMKOCTH BelecTra" 1

17 OHeprus TOILIMBA. Y IelbHAasl TEMJI0Ta CTOPAHUS 1

18 [TmaBneHne M OTBEpJIeBaHNE KPUCTAILUTMUECKUX TEIl. Y IeNbHAs TEeTIoTa 1
TUTaBJICHUS

19 JlabopaTopHas pabota "OnpeneneHre yaeaIbHON TEIIOTHI TUIABJICHUS 1
apga

20 [Tapoo6pazoBanue u koHaeHcaus. Vicnapenue 1

21 Kunenue. Y nenbHas Temaora napooOpa3oBaHus U KOHIECHCAIUH. 1
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHHUSI OT aTMOC(HEPHOTO JaBICHUS

99 Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue 1
OTHOCHUTEJbHOMW BJIIAJKHOCTH BO3TyXa"

23 Pemenue 3amau Ha onpeeneHue BIAKHOCTH BO3IyXa 1

24 [Tpununs! paboTH! TEMIOBBIX ABUrareneif. [laposas TypOuna. /[Burarens 1

BHYTPEHHETO CrOpaHUs
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KII/ TermoBoro apuratens. TenaoBble ABUTATENN U 3alIUTa OKPYKAIOMICT

25
Cpelbl

26 3aKOH COXpaHEHH U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MpoIEccax

97 [ToaroroBka Kk KOHTPOJILHOM paboTe mo Teme "TernoBbie SBICHMS.
W3meHeHne arperatHbiX COCTOSIHUI BelecTBa"

28 Kontponbnas padota no teme "TemnoBele siBnenus. 3menenue
arperatHbIX COCTOSIHUM BelecTsa"

29 DnexTpusanus Tein. J[Ba poaa 3JeKTpUUECKUX 3apsioB

30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKIUEH U IIpU
CONPUKOCHOBEHUM"

31 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

39 DnexTpuueckoe nojie. HanpspkeHHOCTh eKTpudeckoro mods. [Ipuniun
CYIEPIO3UIINH ITEKTPUUECKUX MOJIeH

33 Hocurenu snextpudeckux 3apsaoB. DaeMeHTapHbil 3apsa. CTpoeHue
aToMa

34 [IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia

35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB 3JEKTPUUECKUX 3aPsiI0B

36 DNEeKTpUUECKUN TOK, YCIOBUS €ro cyliecTBOBaHUs. VcTouHUKH
AJIEKTPHUUECKOTO TOKA

37 JleicTBUSI 2JIEKTPUUECKOTO TOKA

38 Ypok-uccnenosanue "JleficTBrE NEKTPUYECKOTO MOJISI HA TPOBOAHUKU U
OUDJIEKTpUKA"

39 DNeKTpUYecKuil TOK B MeTajiax, )KUJKOCTAX U Ta3ax

40 DneKkTpruyecKas erb U €€ COCTaBHbIE YaCcTH

41 Cuna Toka. JlaboparopHas padota "M3mepeHue U peryaiupoBaHue CHIIbI
TOKa"

42 Onexrpuueckoe HanpspkeHue. BoastMerp. JlaboparopHas pabota
"N3MepeHune U peryarupoBaHue HANPsDKEHUs "

43 ConpoTuBiieHUE MPOBOJHUKA. Y AEIBHOE CONPOTUBJIEHUE BEIIECTBA

44 JIaGoparopHas paboTa "3aBUCUMOCTH 3JIEKTPUUIECKOT0 CONPOTUBIICHUS
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIA U TOMIEPEYHOro CeYeHHs U Marepuana'

45 3aBHCHUMOCTh CHJIBI TOKA OT HampshkeHus. 3akoH OMa Ui yyacTKa Lenu
JlabopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UTYIIIETO

46 yepes pe3nucTop, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS Ha
pesuctope"

47 [TocnenoBarenbHOE U MapaieIbHOE COETUHEHUS MPOBOIHUKOB

48 JIaGoparopHas pabota "IIpoBepka mpaBuiIa CI0KEHUS HANPSLKEHUH MTpH
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MOCJIEI0BATEIHLHOM COETMHEHUH JIBYX PE3UCTOPOB"

49 JlabopaTopHas pabota "[IpoBepka mpaBuiia Jyisi CHIIBI TOKa TIPH 1
napajyuieIbHOM COE€AMHEHUU PE3UCTOPOB"

50 Pemenue 3ana4y Ha npuMeHeHHe 3aKkoHa OMa /71 pa3InyHOTO COEIMHEHUS 1
IIPOBOJHUKOB

ol Pabota u MolrHOCTE AMeKTprudecKoro Toka. 3akoH Jlxoymnsa-Jlenmna 1

52 JlaGopaTtopHas padota "Onpenenenrue padoThl 1 MOITHOCTH 1
3JIEKTPUYECKOro ToKa"

53 DNEeKTpUYECKUe ENH U MOTPEOUTENN SIEKTPUIECKON SHEPTUH B OBITY. 1
Kopotkoe 3ambikanne
[loaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "INEKTPUUECKUE 3apsiibl.

o4 3apsKeHHbIE Tella U UX B3auMozecTBusl. [10CTOSAHHBIN 31eKTpUUeCKUi 1
TOK"

55 Kontposnbnas pabota o teme "DIeKTprUUecKue 3apsbl. 3apspKeHHBIC Tea 1
U UX B3auMojielcTBUs. [10CTOSHHBIN 2JIeKTpUYECKHil TOK"

56 ITocTostHHBIE MATHUTEI, UX B3aMMOECHCTBHE 1

o7 VYpok-uccnenonanue "M3ydyenne nouaeil NOCTOSIHHBIX MarHUTOB" 1

58 MarnuTHoe nosje. MarautHoe nosie 3eMJIM U €r0 3HaYeHUE JIs dKU3HHU Ha 1
3emie

59 OmneIT OpcTena. MarHuTHOE MoJIE AJIEKTPUYECKOr0 TOKa MarHuTHoe nosue 1
KaTYLIKHA C TOKOM

50 [IpuMeHeHue 27eKTPOMarHuToB B TexHUKe. JlabopaTopHast pabota 1
"N3yueHnue neicTBUSI MArHUTHOTO 1011 HA POBOJAHUK C TOKOM"
DneKTpoABUraTeab NOCTOSIHHOTO ToKa. Vcronb3oBanne

61 ANEKTPOABUTATENIEH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE. 1
JlabopaTtopHas pabota "KoHcTpynpoBaHue U U3ydeHUe padOThI
NEKTpoABUraTeNs"

62 Omnbrtel @apanest. 3aKOH 3IEKTpOMarHuTHON MHAYKIuU. [IpaBuio JleHna 1

63 Onexrporereparop. CriocoObl MOTYyYSHHS HIEKTPUUECKON SHEPTUH. 1
DNEeKTPOCTaHIINK Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH

64 [TonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIEeKTpHUUECKue U 1
MarHuTHBbIE sIBJICHUS"

65 Kontponbras padoTa mo teme "INeKTpUIECKre U MarHUTHBIC SIBICHUS" 1

66 PezepBHblil ypok. Pabota ¢ Tekctamu 1o teme "TemnsoBble sBneHus" 1

67 PezepHblil ypok. Pabora ¢ Tekctamu o teme "IlocTOSHHBIN 1
AIEKTPUUYECKUNA TOK"

68 PesepubIii ypok. Pabora ¢ Tekctamu o teme "MarHuTHbie sSiBIeHUS" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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IMoypounoe niiannpoBanue 9 Kiacc

Nerm Tema ypoka Bcero
Mexannueckoe aBuxkeHue. MarepuanbHas TOUKa 1
Cucrema orcyera. OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBUKCHUS 1
PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1

4 HepaBHoMepHOe nipsiMouHeHOE aBrkeHne. CpenHsis 1 MTHOBEHHAs 1
CKOpOCTh

5 [TpstmonMHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1

6 CKOpOCTBH MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO IBMKEHUs. [ paduk 1
CKOpOCTH

7 JlabopaTtopHas pabota "OnpeneneHue yCKOpPeHHs Tesa Mpu 1
PaBHOYCKOPEHHOM JIBM>KCHHUH MO HAKJIOHHOM TIOCKOCTH"

8 CBobOoanoe magenue ten. Onertel [anunes 1

9 PaBHOMEpHOE BHXKEHUE IO OKpY)HOCTH. [leprnon 1 yacrora oOpamieHusl. 1
JluneiiHas u yrioBas CKOPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1

11 ITepsslit 3akoH HetoToHa. BekTop cuibl 1

12 Bropoii 3akon HetoTona. PaBHonelicTByro1mas cusna 1

13 Tperuii 3akoH Herorona. Cynepro3unus cui 1

14 Pemenue 3anay Ha npuMeHeHue 3akoHOB HproToHa 1

15 Cwita ynpyroctu. 3akoH ['yka 1

16 Pemenune 3ana4 no reme «Cuna ynpyroctu» 1

17 JlaGopatopHas pabota «OnpeneneHne )KeCTKOCTH MPYKUHBD) 1

18 Cuna TpeHus 1

19 Pemenne 3agau no reme «Cuiia TpeHuUs» 1

20 JlaboparopHas padota "Onpenenenne KodhhUIMeHTa TPSHUS CKOTBXKCHHS " 1

21 Pemenue 3amau no treme "3akonsl HetoTona. Cuna ynpyroctu. Cuna 1
TpeHus"

99 Cuna TsDKeCTH M 3aKOH BCeMUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO 1
naJCHUS

93 Ypok-koHpepennus "JIBmKeHHEe Te BOKPYT TPAaBUTAIIMOHHOTO LIEHTpa 1
(Conneunas cucrema). ['anaktuku"

24 Pemenue 3amau o teme "Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" 1

25 [TepBas kocMHuueckast CKOpocTh. HeBECOMOCTh U Meperpy3Ku 1

26 PaBHOBecue maTepuanbHONW TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe 1
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TBEPOrO Tella C 3aKPEIUIEHHOI 0ChIO BpAIICHUS

27 MowmenT cuibl. LlenTp TsbkecTn 1

28 Pemenue 3amau mo reme "Moment cuiibl. Llentp tsoxectn" 1

29 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "MeXaHH4eCKoe BIKCHHE. 1
BzaumoneiictBue ten"

30 KoHnTtpoibHas pabota mo Teme "MexaHnuueckoe JBHKEHHE. 1
BzaumoneiictBue ten"

31 Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXPaHEHUS] UMITYJIbca. YIIPyroe u 1
HEYIpPYroe B3auMOJACHCTBUE

32 Pemrenue 3a1a4 mo teme "3aKOH COXpaHEHHUS UMITyJIbCa" 1

33 VYpok-koH(pepennus "PeakTUBHOE IBHKEHUE B IPUPOC M TEXHUKE" 1

34 Mexanunueckasi paboTa U MOITHOCTh 1

35 Pabota cuiibl TSDKECTH, CUITBI YIIPYTOCTH U CUITBI TPEHUS 1

36 JlaboparopHas pabota «Onpenenenre paboThl CUIbI TPEHHUSI IPU 1
PaBHOMEPHOM JBUKEHHH TeJa [0 TOPU30HTATBHON TOBEPXHOCTHY

37 CBs13b 2HEpruu 1 padoThl. [loTeHIIMaTbHAS SHEPTUA 1

38 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHH 1

39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE 1

40 JlaboparopHas padota «/3yueHne 3akoHa COXpaHEHUS SHEPTUI 1

41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHKU 1

42 3aryxatomue konaebaHusi. Bernyxaennbie konedanus. Pezonanc 1

43 MaremaTnueckuil ¥ NpyKUHHBIM MassTHUKH 1

44 VYpok-uccienoBanue «3aBUCUMOCTb IIeproJia KojaeOaHUi OT )KEeCTKOCTH 1
MPYKUHBI U MacChl Tpy3a»

45 [IpeBparnieHue sHEPTruU MPU MEXAHUUECKUX KOJICOaHUIX 1

46 JlaGopatopHas pabota «OnpeaeneHne 4acTOThl U eproja KoneoaHui 1
NPYKUHHOTO MasTHUKa

47 JlaGopatopHas pabota «IIpoBepka HeE3aBUCUMOCTH NIeprojia KojaeOaHHi 1
rpys3a, MOJIBEIIEHHOI0 K HUTH, OT MacChl rpy3a»

48 Mexanndeckue BOJIHbL. CBOMCTBA MEXaHUUYECKUX BOJIH. [IpoaosibHbIE U 1
HOTIEPEYHBIE BOJIHBI

49 VYpok-koHpepenius "MexaHnueckue BOJIHbI B TBEPAOM Telle. 1
CelicMHYECKHE BOJIHBI"

50 3Byk. PacnipocTpaneHnue u oTpakeHue 3ByKa 1

51 VYpoxk-uccnenoanue "HabmoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT 1
4acToThI"

52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKUNA PE30HAHC 1
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53

Ypok-koHpepenius "YibTpa3ByKk U HHGPa3BYK B IPUPOC U TEXHUKE"

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TemMe "3aKOHBI COXpaHEHUSI.

54
Mexanudeckue KojaeOaHus 1 BOJHBI"

55 KonrtponbHas padora no reme "3akoHbl coxpaHeHus. MexaHu4eckne
KOJIcOaHHs ¥ BOJIHBI"

56 DNEeKTPOMarHUTHOE MoJjI€e. DJIEKTPOMAarHUTHbIE BOJIHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

58 Ypok-konpepennus "llkana 31eKTpOMarHUTHRIX BOJH. Vcmonbp3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H"

59 VYpok-uccnenosanue "M3yueHue CBONCTB 3IEKTPOMArHUTHBIX BOJIH C
MIOMOIIBI0 MOOMIIBHOTO TenehoHa"

50 Pemmenue 3aa4 Ha onpesieieHrne 4acTOThI U JITMHBI 2JIEKTPOMAarHUTHON
BOJIHBI

61 DnexTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoinHOBEIE cBOliCcTBA
cBeTa

62 HcTtounuku ceeta. [IpsMoninHeliHOe pacipocTpaHEHHE CBETA. 3aTMEHUS
Connua u Jlynst

63 3aKkoH oTpaxkeHHs cBeTa. 3epkaia. PemeHue 3a1au Ha MpUMEHEHHE 3aKOHA
OTpPaKCHHSI CBETA

64 [Tpenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETa

65 ITonHOE BHyTpEeHHEE OTpa)keHue cBeTa. Mcnosb30BaHue MTOJHOTO
BHYTPEHHETO OTPAKCHHUS B ONITHYECKUX CBETOBOIAX

66 JlaGopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH yTiia TIPEIOMIICHUS
CBETOBOTO JIy4a OT YTIJIa MMaJIeHUus Ha TpaHuIle "BO3ayX-CTeKiIo""

67 Ypok-koHpepenius "Vcnonb30BaHre TOTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTuyeckas cuiia JIMH3bI

69 [TocTpoenne n300paKeHU B JIMH3AX

70 JlaboparopHas pabota "Onpenenenue (GOKYCHOTO pPacCTOSHUS U
ONTUYECKOU CUITBI COOMparoIIel THH3BI"

71 Ypok-koHpepenmus "OnTuiyeckre TMH30BbIe TPHOOPHI"

72 ['1a3 kak ontuyeckas cucteMa. 3peHue

73 Ypok-konpepennus "Jledextsl 3penus. Kak coxpanuts 3peHue"

74 Paznoxenue 6emnoro cBera B criekTp. OnbiTel HetoToHA. CrioskeHue
CIEKTpaJIbHBIX I[BETOB. [lucnepcus cera

75 JlaGopaTtopHnast pabota "OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP U

BOCITPHUSATHIO IIBETA MPEIMETOB IIPH X HAOIIOJCHUHN Yepe3 IIBETOBBIC
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bunbTpH"

Ypok-nipakTukyM "BoJIHOBBIE CBOMCTBA CBETA: TUCIIEPCHs, HHTEphEepEHITUs

76 " 1
U qudpakius

77 OmnbwiTel Pesepdopaa u rmranerapaasi MOACIb aTOMa 1

78 [Toctynatel bopa. Monens aroma bopa 1

79 Ucnyckanue u noryomnieHrue ceta aroMmoM. KBanTthl. JInHeyarsie CieKTphl 1

80 Ypoxk-npaktukym "HaGmoienue cnekTpoB ucmyckanus' 1

81 PamnoakTuBHOCTE U €€ BUIIBI 1

82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens 1

83 PagnoaktuBHbBIE IpeBparieHus. M30Torsl 1

84 Pemenue 3amau no teme: "PaguoakTuBHbBIC NpeBpalieHus" 1

85 [Tepuon monypacmana 1

86 Ypok-koHpepenius "PagnoakTuBHbIC U3TYYSHHS B IPUPOJIE, METUIIUHE, 1
TeXHUKE"

87 SnepHble peakuy. 3aKOHBI COXPAaHEHHSI 3aPSA0BOI0 U MaCCOBOTO YHCEI 1

88 DHeprus cBI3M aTOMHBIX siiep. CBS3b MacChl M SHEPTHH 1

89 Pemenue 3anay no reme "fAnepHeie peakiun" 1

90 Peakuuu cuntesa u nenenus saep. Mcrounuku sueprun ConHua u 3B€31 1

01 VYpoxk-koupepennus "AnepHas sHepreTrka. J[ecTBUs paIuoaKTUBHBIX 1
W3JIy9CHHUI Ha )KUBBIE OPTaHU3MBbI"

92 [ToaroroBka K KOHTPOJIBHOU paboTe Mo TeMe "DIeKTPOMArHUTHOE TOJIe. 1
DNeKTpOMarHuTHele BOJHBI. KBaHTOBBIE siBieHUS"

93 KonTponbHas pabota o Teme "IIeKTpOMarHUTHOE MOJIE. 1
DNeKTpOMarHuTHeIe BOJHBI. KBaHTOBBIE siBieHUS"

94 [ToBTOpenue, o600menue. JlaboparopHsie pabOTHI IO KypCy 1
"B3zanMonaencTeue Tea"

95 [ToBTOpenue, 06o061meHue. Pemenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 1
teme "TemnoBsie mporecco”

96 [ToBTOpenue, 06006meHne. Pemienne pacyeTHbIX U KaYeCTBEHHBIX 33134 10 1
teme "KIIJ] TermnoBeIX gBUraTeaci"

97 [ToBTOpenue, 060061meHne. Pemienne pacyeTHhIX U KaYeCTBEHHBIX 33134 10 1
teme "KIIJ] anexTpoycTaHOBOK"

08 [ToBTOpenue, o600meHue. Jlaboparopasie padoThl 0 Kypcy "CBeToBbIE 1
saBiIeHUS"

99 [ToBTOpenwue, 0600meHue. PaboTta ¢ Tekctamu 1mo Teme "3aKoHbI 1
COXpaHEHHUs B MEXaHHUKe"

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "Konebanus u 1
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BOJIHBI"
101 IToBTOpenue, o600meHue. Pabora ¢ Tekcramu mo Teme "CBeToBbIC 1
sBeHUS"
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "KBantoBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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B ¢denmepambHBIX W pervoHaNBHBIX MPOIEAypaX OICHKM KadecTBa OOpazoBaHUs
UCIIOJNIB3YETCS MepedeHb (KoAu(UKaTOp) pacHpeesIeHHbIX MO KJlaccaM MPOBEPSIeMbIX TpeOOoBaHUI
K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHUs U 3JIEMEHTOB COJEPKAHUS MO (DU3HKE.

Ilposepsaemuie npedomemnbie pe3ynbmantvl 0C60EHUA OCHOBGHOIL 00PA306amMenbHON
npoZpammul OCHOBHO20 00uezo oopazosanus (7 Knacc)

Kox IIpoBepsiemble NpeaMETHBIE Pe3yIbTaThl OCBOSHNS OCHOBHOM
[POBEPSEMOr0 00pa3oBaTeNIbHOM IIPOrpaMMbl OCHOBHOT'O 00LIEro 00pa3oBaHms
pe3ynbTaTa
1.1 HCIIONIB30BaTh U3yYECHHbIC MOHATHUS
1.2 pa3nuyaTh SBIEHHS MO ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE

OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3 pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DM3HUECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Hclie (pU3HMUECKUE SIBICHHUS B IPUPOJE, TIPU 3TOM IIEPEBOIUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIISATE CYIIICCTBEHHBIC CBOMCTBA
(npu3Haku) GU3NYECKHUX SABICHUN

1.4 OTMCHIBATh U3yYEHHBIE CBOICTBA Te U (PU3NUECKUE SABJICHUS, UCTIOIb3YSI
¢u3nyeckre BEIMYUHBI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €AUHUIIBI GPU3NIECKUX
BEJIMYMH, HAXOUTh (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C
JIPYTUMHU BETMYMHAMU, CTPOUTH IPa(UKU U3yUYEHHBIX 3aBUCUMOCTEN (PHU3HUECKUX
BEJIMYMH

1.5 XapaKTepu30BaTh CBOWCTBA Tell, GU3MUECKUE SBJICHHS U MTPOLIECCHI, UCTIONb3Ys
M3y4YeHHBIE 3aKOHBI, TIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIIHPOBKY 3aKOHA U
3alMChIBaTh €0 MATEMATUYECKOE BBIPAKEHHE

1.6 OOBSICHATH (PU3UUECKUE SIBIICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhISABIATH
MPUYMHHO-CJIE/ICTBEHHbIE CBSA3U, CTPOUTH O0BsICHEHHE U3 | - 2 JIOTHYEeCKUX
11aroB ¢ onopoi Ha | - 2 W3y4eHHbBIX CBONCTBA (PU3NYECKUX SBJICHUM,
(U3MYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

17 peuiaTh PACUCTHLIC 3a/1a4Yr B 1-2 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (bOpMy.]IBI,
CBA3bIBAarOIIHue (‘bI/ISI/ILIeCKI/Ie BCJIMYMHBI: HA OCHOBC aHaIN3a yCJIOBHA 3a1a4un
3aIIMCbIBATh KPAaTKOC YCIIOBUC, ITOACTABIIATH (I)I/IBI/I"ICCKI/IC BCJIIMYUHEI B (I)OpMYJ'ILI
" IPOBOJAUTE PACUCTBI, HAXOAWTH CIIPABOYHBLIC JaHHBIC, HGO6XO)II/IMI)IG JJIA
peuicHusd 3a1a4, OUCHUBATb PCATTUCTUIHOCTD l'IOJ'Iy"ICHHOf/'I (I)I/ISI/I‘{CCKOI‘/’I
BCJIIMYHUHBI

1.8 pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEIIMTH MPU MTOMOIIH (PU3NUECKUX
MCTOHOB, B OIIMCAHNU HUCCIICIOBAaHUA BhIACIIATH MIPOBECPACMOC ITPCATIOIOKCHNC
(rumoTte3y), pa3ianyaTh U HHTEPIPETHPOBATH MOTYYCHHBIN pe3ylbTaT, HAaXOIUTh
OH_II/I6KI/I B XOJ€ OIIbITAa, ACJIATh BBIBOJBI 110 CT'O PC3YyJIbTaTaM
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1.9

MPOBOIUTH OTBITHI 10 HAOTIOICHUIO GU3MUYSCKUX SBJICHUI M (PU3HYECKUX
CBOWCTB TeJ: (GopMyIUpOBaTh MPOBEPSIEMbIC ITPEIOI0KECHHUS, COOUPATh
YCTAHOBKY U3 TPEII0KEHHOT0 000pYI0BaHMUs, 3aMMCHIBATh XOJ1 OIBITA U
(hOopMyIIMpPOBaTh BBHIBOJIBI

1.10

BBITOJIHATH MPSIMbIE U3MEPEHHS C UCTIOJIb30BAaHHEM aHAJIOTOBBIX U I (PPOBBIX
puOOpPOB, 3aIMCHIBATh [TOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOH aOCOIIOTHOM
IIOIPEIIHOCTH U3MEPEHUMN

1.11

MIPOBOJIUTH UCCIIEOBAHUE 3aBHCUMOCTH OJJHON (PH3UYECKON BETHUUHBI OT
JIPYTOH C UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHUH, y4aCTBOBATH B IIJIJAHUPOBAaHUU
y4eOHOTO MCCIIEeI0BAHNUs, COOUPATh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUS, CIEIys
IIPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAThl IOJYYEHHOM 3aBUCUMOCTH
(U3NYECKHUX BETUYMH B BHJIE MPEIJIOKESHHBIX TaOIUI ¥ TPaUKOB, JeNIaTh
BBIBOJIBI 110 PE3YJIbTATAM HCCIIEIOBaHUS

1.12

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUUMH, CIeLysl IPEI0KEHHON
MHCTPYKLUU: IPYU BBIIOJHEHUH U3MEPEHUIN COOMPATh IKCIIEPUMEHTAIbHYIO
YCTAHOBKY M BBIYUCIATH 3HAYEHUE HCKOMOW BEJIIMYUHBI

1.13

COOJII0/1aTh MTPaBUJIa TEXHUKU 0€30MAaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM
o0opynoBaHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € IOMOLIBIO UX OMMCAHMS, UCIIOJIB3YS 3HAHUS O CBOMCTBAaX
(bu3NYeCKUX SIBICHUH U HE0OX0ANMbIE (U3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH NPUMEPHI (HAXOAUTh HHPOPMAIUIO O TPUMEPaX) MPAKTHIECKOTO

HUCIIOJIb30BaHUA (i)I/I?)I/I‘IeCKI/IX 3HAaHUH B HOBCG}IHGBHOﬁ KHU3HU I oOecrieueHust
0€30MacHOCTH IpU OOpaIeHNH ¢ MPUOOpaMU U TEXHUUYECKHMHU yCTPOICTBaMH,
COXPAHEHHUS 3/10pPOBbsS U COOJIIO/IEHNSI HOPM KOJIOTUYECKOTO MOBEACHUS B
OKpY’KaIOLLEH cpee

1.16

OCYILIECTBIATH OTOOP UCTOUHUKOB MH(pOpMaIuu B cetTu VIHTepHeT B
COOTBETCTBHUH C 33JJaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIITNXCSI
3HaHUI U MyTeM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIJIEJIATH HHPOPMALIHIO,
KOTOpasi SIBJISIETCS] IPOTUBOPEUNBOM MIJIM MOKET ObITh HEIOCTOBEPHOU

1.17

MCIOJIb30BaTh MIPU BHITIOTHEHUH YY€OHBIX 3aJJaHH HAYYHO-TIOMYISIPHYIO
TUTEpaTypy (PU3NUECKOro CoAepKaHusl, CIIPAaBOYHBIE MaTEPUAIIBI, PECYPCHI CETH
WNuTepHer, B1aeTh NprueMaMu KOHCTIEKTUPOBAHUS TEKCTA, IPEOOPa30BaAHUS
nH(pOpMaINUK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHUS HAa OCHOBE 2
- 3 UCTOYHHUKOB HH(POPMALIUU (PU3UUECKOTO COJIEPIKAHHS, B TOM YHUCIIE ITYOJIUIHO
JieNIaTh KpaTKUE COOOILEHHs O pe3ybTaTax MPOeKTOB UM yU4eOHBIX
HCCIIEA0BAHUH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh U3yYEHHBIN TOHATUINHBINA
annapar Kypca (pU3MKHU, CONPOBOXKIaTh BHICTYIUICHHE ITPEe3eHTaleH
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1.19 MIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U UCCIICAOBAHUI pacCIIpeeIsITh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHH C TTOCTABIICHHBIMHU 33]Ja4aMH, CICIUTH 32
BBITIOJTHEHUEM I1JIaHa JIEHCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NeSATEeIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBHE,
YUUTHIBAsI MHEHHE OKPY>KAIOLIUX

Ilposepaemuie 3nemenmaul cooepricanus (7 Knacc)
Kox Kon [IpoBepsiembie 37IEMEHTHI COJCPIKAHUS
paszena AJIeMEHTa
1 ®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA
11 ®dusuka - Hayka o npupoze. SBnenus npupoasl. Gusnyeckue
SBIICHUS: MEXaHUYECKHUE, TEIIJIOBbIE, SJICKTPUUECKHE, MAaTHUTHBIE,
CBETOBHIE, 3BYKOBBIC
12 dwusndeckue BeIUIUHbBL. M3MepeHne GU3nuecKux BEIMYUH.
®dusznyeckue npudbopsl. [lorpemnHocts n3Mepenuii. Mexaynapoanas
cucTeMa eIMHUIL
1.3 EcTtecTBeHHO-HayUHBIN METO/T TO3HAHMS: HAOJIIOIEHHE, TOCTAHOBKA
Hay4HOI'O BOIIPOCA, BBIIBHKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 MPOBEPKE
TUN0TE3, 00BICHEHNE HAOII01aEMOT0 SIBICHHUS
14 Onucanne GpU3NYeCcKUX SBJICHUI ¢ MOMOLIBIO MOJIEel
1.5 [TpakTiueckue pabOThI:
N3mepenne paccTOsTHUN.
N3mepenne o0bema XKUIKOCTH M TBEPIOTO Tea.
Ornpenenenre pa3MepoB MaJbIX TEI.
N3mepenne TemMnepatypsl IPU TOMOIIHU KUIKOCTHOTO
TEPMOMETPA U JATUHKA TEMIIEPATypPhl
2 [NTEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHUUM BEIIECTBA
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2.1 CtpoeHHe BelecTBa: aTOMBI U MOJICKYJTBI, UX pa3Mepbl. OTBITHI,
JTIOKA3bIBAIOIIHE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBuxkenne yactuil BeuiecTBa. CBs3b CKOPOCTH JABHKEHUS YaCTHUIL C
temneparypoil. bpoyHoBckoe aBmxenue, iupdysus

2.3 B3anmoieiicTBIe YaCTHI] BEIECTBA: IPUTSHKECHUE W OTTATKUBAHHE

2.4 ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH 1

TBEPJbIX (KpUCTAJUIMUECKUX ) Tel. B3auMocCBsI3b MKy CBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUAX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM




2.5

OcobeHHOCTH AI'pCraTHLIX COCTOSTHUH BOJBI

2.6

[TpakTueckue paboOThI:

OrueHka AuaMeTpa aToMa METOJIOM PsiIOB (C UCIOJIH30BAHUEM
dboTorpaduii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS Ta30B.

OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHUJI MOJIEKYJISIPHOTO
MPUTSDKCHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1 MexaHuueckoe JBUKECHHE. PaBHOMepHOE M HepaBHOMEPHOE
JIBIDKCHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh PH HEPABHOMEPHOM JIBHKCHHH.
Pacuer myTH 1 BpeMeHU JBIKCHHUS

3.3 SIBnenue uHepuuK. 3aKOH MHEepUUU. B3anmozenicTBue Ten Kak
NpUYMHA U3MEHEHHUsI CKOPOCTH JIBMIKEHUS Tel. Macca Kak Mepa
MHEPTHOCTH Tella

3.4 [TnotHOCTH BemiecTBa. CBs3b IJIOTHOCTU C KOJIMYECTBOM MOJICKYII B
enuHUIe 00BbeMa BEIeCTBa

35 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE

3.6 Cuna ynpyrocTtH 1 3akoH ['yka. MI3mepeHue cuiibl ¢ HOMOIIBIO
JTMHAMOMETpa

3.7 SIBneHue TATOTEHHS U cuia TshkecTd. CHila TSHKECTH Ha PYTruX
nanerax. Bec rena. HesecomocTh

3.8 Cuna tpenus. TpeHue ckoibxeHHs U TpeHue nokos. Tpenue B
NPUPOJIC U TEXHUKE

3.9 Crnoxenune CHJI, HaIPaBICHHBIX O OJTHOM
IPSIMOM.

PaBHOelicTBYIOIIAS CHIT
3.10 [TpakTrueckue paboOTHI

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHKa B
XKHUIKOCTH, MOJIETTH JJICKTPUUECKOTO aBTOMOOWIIS M TaK JaJiee).
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpycKa WX [IapuKa 1o
HAKJIOHHOH INIOCKOCTH.

Omnpenenenue MIOTHOCTHA TBEPAOTO Tela.

OMBITHI, IEMOHCTPUPYIOIIHE 3aBUCIMOCTD PACTSKCHUS
(medopmanivu) Ipy>KUHBI OT TPUITOKEHHOU CHJTBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTE CHIIBI TPEHUS
CKOJILXKEHUS OT BECa Tella U XapaKTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEN
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3.11

Du3nvecKue SBJICHUS B IPUPOJE: IPUMEPHI JBUKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KUBOW U HEXKUBOU IIPUPOJE, IEHCTBUE
CWJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue ycTponcTBa: AMHAMOMETP, TOIIITHUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1

Jasnenue tBepaoro tena. CrocoObl yMEHbIIECHUS U YBETUUCHUS
JIaBJICHUS

4.2

I[aBJ'ICHI/Ie rasa. 3aBUCMMOCTb JaBJICHUA ra3a OT O6’J’:>€M8., TEMIICPATYpPbl

4.3

Hepenaqa JaBJICHUA TBCPAbIMU TCIIAMH, ) KUJAKOCTSAMU U I'a3aMH. 3aKoH
ITackaims. [TneBMaTHYSCKHE MAITMHEL

4.4

3aBUCHUMOCTbD JaBJICHUS KUAKOCTH OT TIyOHHBL. [ mapocTaTuyecKuit
napajokc. Coobmatomnuecs cocysl. [ napaBnnueckue MEXaHU3Mbl

4.5

ATtmocdepa 3emin u atMmocdepHoe naBieHue. [IpuunHb
CYILLECTBOBaHMs BO3AYIIHON 006osouku 3emin. OnbiT Toppuuenu.
3aBUCHUMOCTbh aTMOC(EPHOI0 AABJICHUS OT BBICOTHI HAJl YPOBHEM MOps

4.6

W3mepenune armocdepHoro aasnenus. [Ipubopsl 1ist usmepeHus
aTMOC(hEepHOTO JTaBJICHUS

4.7

JleiicTBHE )KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
BriTankuBaroniast (apxuMeioBa) cuiia. 3akoH Apxumena

4.8

IInaBanue Ten. BozgyxomnaBanue

4.9

[TpakTueckue paboThI:

HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOjie 0T 00bema
IIOTPY’KEHHOMU B JKUJKOCTb YaCTH TeJIa.

Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO,
MOTPY>KEHHOE B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOILECH CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MaCChl TeNa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH
CUJIBI, IEHCTBYIOIIEH Ha TEJO B KUIAKOCTH, OT 00beMa MOrpyKEHHOH B
JKUJKOCTb YaCTH TeJIa U OT INIOTHOCTH >KUJIKOCTH.

KoHcTpynpoBaHne apeomMeTpa Uiy KOHCTPYUPOBAHUE JOJKH U
OIIPEJIETICHUE €€ TPY30I0IbEMHOCTH

4.10

dusnueckue IBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOTO AaBICHHS
Ha >)KMBOW OpraHM3M, IJIlaBaHUE PbIO

411

TexHUYECKHE YCTPOUCTBA: COOOIIAIONITNECS COCY/IbI, YCTPOMCTBO
BOJIONIPOBO/IA, THIPaBIMYECKUN TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMEP, IIOPLIHEBON HACOC, APEOMETP

PABOTA, MOIITHOCTbB, SQHEPTI'MA
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5.1 Mexanundeckas pabora
5.2 MexaHuuyeckas MOIIHOCTb
5.3 ITpocTble MexaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs IJI0cKOCTb. [IpaBuino
paBHOBECHSI ppluara
5.4 [TpuMeHeHne paBuiIa PaBHOBECHS pbluara K OJIOKy
5.5 "3onotoe npaBmio" Mexanuku. KoaduuneHT noneznoro aeicTBus
MexaHu3MoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHUKE
5.6 IToTeHnManbpHasi 3HEPTUHU TeJIa, HOJHATOr0 HaJl 3eMiei
5.7 Kunernueckast sHeprus
5.8 [TonHas MexaHuyeckas FJHEprusi. 3aKOH U3MEHEHUSI U COXPaHEHUSI
MEXaHUYECKOM SHepruu
5.9 [TpakTyeckue paboOTHI:
Omnpenenenue pabOTbI CHIIBI TPEHUS IPU PABHOMEPHOM
JIBMDKEHUH TeJa 0 TOPU30HTAIbHON TTOBEPXHOCTH.
HccenenoBanue ycioBui paBHOBECHUS phlyara.
N3mepenne KIIJ] HaKTOHHOM MJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHHsI MEXaHUYECKON SHEPIUH
5.10 dusnueckue IBJICHHs B IPUPOE: PhlYary B TEJIE YEIOBEKa
5.11

TexHuYecKkre yCTpOMCTBA: pblyar, MOJABUKHBINA U HETIOIBUKHBII
OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY

Ilpogepsaemvie mpedosanus K pezyibmamam 0C60€eHUS
OCHOGHOIL 00pa3zosamenvroil npozpammel (8 Knacc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOT0 o0pa3zoBaTeNbHON IPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTra
1.1 HCI0JIb30BaTh NOHATHS
1.2 pa3nuyath SBJIEHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE
1.3 pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKarOIIeM

MHpE, B TOM 4Hcie (pu3nueckue sBIeHHUs B IPUPOJE, TIPU 3TOM MIEPEBOUTH
MPAKTUYECKYIO 3a/1a4y B y4e€OHYIO0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKu) GpU3NYECKUX SIBICHUI
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14

OIUCHIBATH M3YYECHHBIC CBOWCTBA T U (DU3UUCCKHE SBICHHS, HCIIOIb3YS
(bu3nUecKre BEIMYMHBI, TIPU ONMUCAHUHN TPABUIIBHO TPAKTOBATH (PU3HUCCKHIA
CMBICJT UCTIOJIb3YEMbIX BEJIHMUYNH, 0003HAUCHUS M SAUHUIIBI (PU3NUICCKUX
BEJIMYMH, HAXOJAUTh POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NICCKYIO BEIMYMHY C
JAPYTHMH BEJTMYHMHAMHE, CTPOUTH IPaQUKU H3yIEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOKWCTBA Tell, PU3MUECKUE SBJICHHS U ITPOLIECCHI, UCTIONb3Ys
M3YYEHHBIE 3aKOHBI, IPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMUCBhIBaTh €0 MAaTEMATUYECKOE BEIPAKECHHE

1.6

OOBSCHATH (PU3NICCKUE MPOIICCCHI M CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE
CUTYallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTh
MIPUYUHHOCIICICTBEHHBIE CBSA3H, CTPOUTH 00BICHEHHE U3 | - 2 TIOTHYeCcKuX
1aroB ¢ MOMOoIIbI0 1 - 2 U3y4eHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH,
(dU3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pelarh pacueTHbIE 3a7a4u B 2 - 3 NeHCTBUS, UCIIONb3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBaOLIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jauu
3aMMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUISl PEIICHUS
3aJjauu, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /TSl €€ PEeLIeHu,
IIPOBOAUTDH PacueThl U CPABHUBATDH MOTYUEHHOE 3HAUCHUE (PU3HUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PEIIUTh IIPHU MOMOIIY PUZNUECKUX
METO0B, UCIIOJIb3Ys OIMCAHUE UCCIIEI0OBAHHUs, BBIIEIATH IIPOBEPAEMOE
MIPEATIONI0KEHUE, OLIEHNBATH PABWJIBHOCTD MTOPSIAKA IPOBEICHUS
HCCIIE0BAHMNS, 1€]1aTh BEIBOBI

1.9

MIPOBOAMTH OMBITHI 110 HAOTIOACHHUIO PU3NIECKUX SIBICHUIN WU PUZNIECKUX
CBOMCTB Tel: (OPMYITHPOBATH MPOBEPSIEMBIE MPEITOIOKEHHUS, COOUPAThH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHUs, OMUCHIBAThH XO/1 OMbITA U
(hopMyIUPOBATh BHIBOJIBI

1.10

BBIITOJHATD MMPAMBIC UBMCPEHUA C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB n
JTaTYUKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh PE3YNbTAaThl U3MEPEHUH C yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHUN: IUNIAHUPOBAThH UCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY M BBITIOJHATH U3MEPEHHUSI, CIIEAYS MPEIJI0)KEHHOMY TUTaHYy,
(buKCUpPOBATh PE3yNbTATHI MOJIYICHHON 3aBUCUMOCTHU B BUJIE TAOJHII U
rpaduKOB, J€IaTh BBIBOJIBI MO PE3YJIHTaTaM MCCIICTOBAHUS

1.12

MIPOBOAUTH KOCBEHHbIE U3MepEeHUs (PU3NUECKUX BEJIMYHH: JIAHUPOBATh
U3MEpEeHusl, COOUPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEATOKECHHON
MHCTPYKLUU, ¥ BBIYUCIIATH 3HAYEHHUE BEIIMYUHBI

1.13

coOJr01aTh MpaBUiia TEXHUKKA 0€30MacHOCTH MpH padboTe ¢ 1abopaTopHbIM
00opynoBaHUEM
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1.14

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX MTPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OIIOPOM Ha UX ONKMCAHUA, HCIIOJIb3YS 3HAHUS O CBOMCTBAxX
(bu3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH

1.15

paciio3HaBaThb IMPOCThIC TCXHUYCCKUE YCTpOﬁCTBa " U3MEPHUTCIIbHBIC HpI/I60pBI 110
CXCMaM U CXCMATHUYHLIM PHUCYHKAaM, COCTABJIATH CXEMbI SJICKTPUICCKUX LIeIeii ¢
IIOCJICA0BATCIIbPHBIM 1 IIapaJlJICIbHBIM COCAMHCHUEM 3JICMCHTOB, pa3jindyas
YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPHUICCKUX Lernei

1.16

MPUBOAUTH PUMEPHI (HAXOIUTH HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOW XKHU3HU JJIsl 00eCcieueHus
0e30macHOCTH Y 0OPALICHNH C MPUOOPAMH U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAHEHHUS 3/I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO IMOBEACHHUS B
OKpY>Karolllen cpejie

1.17

OCYIIECTBISTH MOUCK HH(OpMAIK (HU3NIECKOTO COAep KaHus B ceTH MHTepHeT,
Ha OCHOBE MMEIOIINXCS 3HAHUM U IIyTEM CPAaBHEHUS JOINOJIHUTEIbHBIX
MCTOYHHUKOB BBIJEISATH HH()OPMAIHIO, KOTOPAst ABISETCS TPOTHBOPEYNBON HITH
MOJKET OBITh HEJOCTOBEPHOM

1.18

WCTIOJIH30BATh TP BBHITIOTHEHNUU YUEOHBIX 3aJaHH HAYYHO-TIOMYJISIPHYTO
auTeparypy Gpu3nueckoro cojepKaHus, ClipaBOYHbIE MaTepUalIbl, PECYpPChI CETU
WuTepHer; BnaseTh pueMaMyu KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus
uH(bOpMalMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

c03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHuUs, 00001as
MH(POPMAIIHIO 3 HECKOJIBKUX UCTOUHUKOB (PU3HUUECKOTO COJEPIKAHUS, B TOM
quclie MyOIMYHO MPEACTABIATH Pe3yIbTaThl MPOSKTHOW MM UCCIEI0BATEIbCKON
JEATEIIbHOCTH, TPH 3TOM I'PAMOTHO HUCMOJIb30BATh N3YYEHHBIN MTOHATHITHBII
anmnapat Kypca GU3MKH, COMPOBOXKIATH BBICTYINICHUE MPE3eHTaIuel

1.20

TIPH BBITIOJIHEHUH Y4eOHBIX MTPOEKTOB U MCCIEA0BaHNN (PU3UUECKUX TPOIIECCOB
pacrpenenaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABICHHBIMHU
3a/1ayaMu, CJIEIUTh 3a BHIMOJHEHUEM IJIaHa JACHCTBUN U KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIHHOCTD TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOJIEHCTBHE, IPOSIBIISAS TOTOBHOCTh
paspeniaTh KOHMIUKTHI

Ilposepaemvie rnemenmul coodepicanus (8 knacc)

Kon
paznena

QJICMCHTA

Kon IIpoBepsiemble 27IEMEHTHI COAEPKAHMS

6
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TEITJIOBBIE ABJIEHMA

6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHS]
BeulecTBa. Macca 1 pazMepsl MoJieKyil. OIBITHI,

MOATBEPKAAIOLINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

6.2 MOI[GJII/I TBCPAOTrO, )KUJIKOI'O U F8.3006p3_3HOFO COCTOSIHUH BCIICCTBA.




Kpucrannuueckue u amopHble Tena
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6.3 OOBsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPAbIX TNl HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacupeHne u CkaTHe

6.6 Temneparypa. CBsi3p TeMmeparypbl  cO CKOPOCTbIO
TEIUIOBOTO JABMKEHMSI YaCTHI]

6.7 Buytpennss sHeprus. CriocoObl U3MEHEHUs BHYTPEHHEH SHEpruu:

TEIUIONepeiaya U COBEpUICHNUE pabOThI

6.8 Bunp! Teronepeaayun: TEIIONPOBOJHOCTb, KOHBEKIIHS, HU3Ty4E€HUE

6.9 KonngecTBo TemoThl. Y aeapHas TEIIOEMKOCTh BEIIECTBA

6.10 TermooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OaslaHca

6.11 IInaBneHue U OTBEPIEBAHNE KPUCTALNIMYECKUX BEUIECTB. Y I€JIbHAS
TEIUIOTA IUIABJICHHUS

6.12 [Tapoo6pa3oBanue u koHaeHcanus. Ucnapenue. Kunenne. Y nenpHas
TEIUIOTa Tapo0Opa30BaHUs. 3aBUCIMOCTh TEMIIEPATypPhbl KHIIEHUS OT
aTMOC(EpHOTO AaBJICHHUS

6.13 BnaxHocTh BO3yXa

6.14 OHeprus TOIIMBA. Y IeJbHas TEIJIOTa CrOPaHMsI

6.15 [Tpunumns! padots! TemnoBbix asurareneii KI1/1 rerosoro
nsuraresis. TennoBele ABUraTeId U 3allMTa OKpYXKarolel cpeibl

6.16 3aKOH COXpaHeHUs U MpeBpallleHus] SHEPTUH B TEIJIOBBIX MTpoleccax

6.17

[TpakTiueckue paboThI:

OnbITBl 1O OoOHapy>KeHHIO  JefcTBUs CHII
MOJIEKYJISIPHOTO TTPHTSKCHUS.

OnbITH IO BRIPAIIMBAHHUIO KPUCTAIUIOB MIOBAPEHHON COJIM WU




caxapa.

OnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT
€ro 00beMa U HarpeBaHuUs WIHM OXJIAXKICHUS.

[IpoBepka runoTe3bl TUHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIEpaTyphl.

Habmoienue n3MeHeHus: BHyTpeHHEH SHEPruu Tefa B
pe3yJsbTaTe TEMJIONepPeaauu U padoThl BHELITHUX CHUIL.

HccnenoBanue sBlieHUs TEIIOOOMEHA MPU CMEIIMBAHUN
XOJIOJHOW M ropsiueil BOJBI.

Ornpezenenne KoJIMYeCTBa TEIJIOTHI, OJYYEHHOI0 BOJOM Npu
TEII000MEHE C HArpeThIM METAJUIMUECKUM LIUIHH]IPOM.

Ornpenenenne yAaelbHON TEIJIOEMKOCTH BELIECTBA.
HccnenoBanue npoiecca uCapeHusl.

OrnpezneneHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Onpenenenue yieiabHON TEIIOTHI IUIABJICHUS JIbJIa

6.18 @u3nyecKue SIBICHUSA B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KaIllWUISIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAIUIBI B IPUPOJIE, U3ITyUCHHE
ConHila, 3aMep3aHue BOJIOEMOB, MOPCKHE OpU3bl; 00pa30BaHKE POCHI,
TyMaHa, UHesl, CHera

6.19 TexHUYECKHE YCTPONCTBA: KallWJUIAPBI, TPUMEPBI UCTIONB30BaAHUS
KPHCTAJJIOB, )KHUJIKOCTHBIA TEPMOMETP, JATYUK TEMIIEPATYpPbl, TEPMOC,
CUCTEeMa OTOIUJICHHS JIOMOB, THTPOMETPBI, ICUXPOMET], MapoBas
TypOMHa, IBUTaTE]Ih BHYTPEHHETO CrOpaHus

7 OJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHU A

7.1 DnexTpusalys Ten. /[Ba poga dJIeKTpUUECKUX 3apsIoB

7.2 BiaumopeiictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBHCUMOCTh
CHUJIBI B3aHMO}IeI>'ICTBH$[ 3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apAa10B U
paccTOSHUS MEX]y TeTIaMH)

7.3 OnexTpuueckoe noiie. HanpsykeHHOCTD JIEKTPUUYECKOTO TOJI.
[TpuHIMI CyTIepHIO3UIIUH PIEKTPUUECKUX MOJIeH (Ha Ka4ueCTBEHHOM
YPOBHE)

7.4 Hocurenu snekTpruueckux 3apsiioB. JIeMEHTApHBIN IIEKTPUIECCKHIA
3apan. Ctpoenue atoma. [IpoOBOTHUKY M AMDIIEKTPUKHU

7.5 3aKOH COXpaHEHHsI DTEKTPUUECKOTO 3apsiia

7.6 DNeKTpUYEeCKUN TOK. Y CIOBHUS CYIIECTBOBAHUS AIIEKTPHUUYECKOTO TOKA.
VICTOYHUKH IOCTOSIHHOTO TOKA

7.7

43

JleficTBUSI 3NIEKTPUUYECKOT0 TOKA (TEII0BOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTIX U razax
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7.8

BJ'ICKTpI/ILIeCKaH OCIIb. Cua Toxa. :‘)J'ICKTpI/ILIeCKOC HaIIps>KECHUEC

7.9 ConpoTuBieHe NPOBOJHUKA. Y IEIbHOE COITPOTUBICHUE BEILIECTBA

7.10 3akon Oma 1Jig yyacTka Henu

7.11 IlocnenoBarenbHOE M MapajuielIbHOE COSTMHEHUE MPOBOJHUKOB

7.12 PaboTa 1 MOILITHOCTH 3JIEKTpUUECKOro ToKa. 3akoH Jlxkoyins-Jlenna

7.13 DJeKTpUYecKre e U MOTPEOUTENH SIEKTPHUUECKOM SHEPTUHU B OBITY.
KopoTkoe 3ambikanne

7.14 ITocrossHHBIE MAarHUTHI. B3auMo1eliCTBHE MOCTOSHHBIX MATHUTOB

7.15 MarnutHoe noje. MarautHoe mosie 3eMJIu ¥ ero 3HaYeHue IS )KU3HU
Ha 3emiie

7.16 OmneiT DpcTena. MarHuTHOE 1oJie NeKTpUIecKoro Toka. [Ipumenenue
AJICKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBrE MAarHUTHOTO TOJIS HA MIPOBOJIHUK C TOKOM.
DneKTpoBUraTeb NOCTOSIHHOTO ToKa. Mcnonb30Banne
AIIEKTPOJIBUTATENIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE

7.18 Oneitel @apanes. SIBneHue seKTpoMarHuTHON UHAYKUUU. [IpaBuio
JleHna

7.19 ) C 6 .

nekTporenepatop. CrocoOb! MOTYYEHUS AIEKTPUIECKON SHEPTHH.

DJEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU

7.20 [TpakTyeckue paboTHI:

OMBITHI 110 HAOJIIOACHUIO JIEKTPHU3AIUN TeT HHAYKIIUEH U pr
CONPUKOCHOBEHUHU.

Uccnenoanue neicTBUs 3JIEKTPUUECKOTO MOJIA HA MPOBOIHUKH
U JUDIIEKTPUKHU.

Coopxka u mpoBepKa padOThI AMEKTPUIECKOM TSN MTOCTOSHHOTO
TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne v peryaupoBaHue HapsHKEHUS.

WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UTYIIIETO Yepe3
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnpITEI,  JIEMOHCTPUPYIOIINE 3aBUCUMOCTh

3JEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOJIHMUKA OT €r0 JIJINHBI,

TIJIOMIA M TIOTIEPEYHOTO CEYCHHS M MaTepHara.

IIpoBepka npaBuiia CII0KEHUS HAIPSKECHUH TIPU
MOCJIe0BATEIHLHOM COEIUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia 751 CUIIbI TOKA MPU NapaJLICIbHOM
COETMHEHUH PE3UCTOPOB.




Onpenenenue paboThl IEKTPUUECKOrO TOKA, UAYIIETO

4yepes pe3nucTop.

OrnpeneneHne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIIAEMON Ha
pe3ucTope.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYILIETO Yepe3
JAMIIOYKY, OT HaIpsDKEHHS Ha HEil.

Onpenenenne KIIJ[ narpeBarens.

WccnepoBanue MarHuTHOrO B3aUMOICHCTBUSI TTOCTOSTHHBIX
MarHuToB. M3ydueHre MarHuTHOroO 1oJjisi HOCTOSIHHBIX MarHUTOB IIPU
WX O0ObCTMHCHNUH U Pa3AciICHUH.

HccnenoBanue 1ecTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIBI TOKA U
HaIlpaBJI€HUs TOKA B KaTyLIKE.

N3yuenune AeiicTBUS MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

KonctpynpoBanue u usydeHue paboThl SIEKTPOABUTATENS.

Nsmepenne KIIJ[ anekTpoaBuraTenbHONM YCTaHOBKHU.

OIBITHI 110 UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WHIYKIWW: UCCTIEA0BAaHNE N3MEHEHHI 3HAYCHUS U HaIIpaBJICHUS
WHJIYKIMOHHOTO TOKa

7.21 Pusnueckue SBICHUSA B IPUPOLE: JIEKTPUUECKUE SIBICHUSA B
aTMocdepe, 3JEeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10J1€
3emui, ApeiiQ MoocoB, poiab MAarHUTHOTO TOJIS JUIs XKU3HH Ha 3emile,
MIOJISIPHOE CUSIHUE

7.22

TexHHUEeCKne yCTPONCTBA: JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HarpeBaTeIbHbIE JEKTPONPUOOPHI (IPUMEPHI),
AIIEKTPUYECKUE NPEAOXPAHUTENHN, DIEKTPOMATHUT, HIEKTPOABUTATEND
MIOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa

Ilposepaemvle mpebosanusn K pe3yiomamam 0C60eHUA
0CHOBHOUL 00pazosamenvroul npozpammsl (9 knacc)

Kon [IpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTarta
1.1 MCIOJIb30BaTh U3YUYEHHBIE MMOHATHUS
1.2 pa3nuyath SBICHUS MO OMKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE
1.3 pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKarOIIeM

MHUpE, B TOM 4YHcle (pU3HNUECKUe IBICHHUS B IPUPOJIE, IPU ATOM IEPEBOIUTH
MIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIENIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GpU3NYECKUX SIBICHUI
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OIUCHIBATH M3YYECHHBIC CBOWCTBA T U (DU3UUCCKHE SBICHHS, HCIIOIb3YS
(bu3nUecKre BEIMYMHBI, TIPU ONMUCAHUHN TPABUIIBHO TPAKTOBATH (PU3HUCCKHIA
CMBICJT UCTIOJIb3YEMbIX BEJIHUYUH, 0003HAUCHHS M SAUHUIIBI (PU3NISCKUX
BEJIMYMH, HAXOJAUTh POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYCCKYIO BEIMUMHY C
JAPYTHMH BEJTMYHMHAMHE, CTPOUTH IPaQUKU H3yIEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MPOIIECCHI, UCIOB3Ys
M3YYEHHBIE 3aKOHBI, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMUCBhIBaTh €0 MAaTEMATUYECKOE BEIPAKECHHE

1.6

OOBSCHATH (PU3NICCKUE MPOIICCCHI M CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE
CUTYaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh
MPUYUHHOCIICICTBEHHBIE CBSA3H, CTPOUTH O0BICHEHHE U3 2 - 3 JIOTHYECKUX
IIaroB C MOMOIIBIO 2 - 3 U3yYEHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH,
(dU3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemiaTh pacueTHbIE 3a7a4M (ONMUPAIOLIMEecs Ha CUCTEMY U3 2 - 3 ypaBHEHHI),
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3NYECKHE BETUYUHbBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4y 3aMKUCHIBATh KPATKOE YCIOBHE, BHISIBIISAThH
HEJOCTAIOUINE U U30BITOUHBIEC JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBIC JUIS PEIICHUS, TPOBOJIUTH PACUETHI U OLICHUBATH PEATUCTHYHOCTh
MOJIYYEHHOTO 3HAYeHUS (DU3HUECKON BEITMUUHBI

1.8

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOLTH PU3NIECKUX
METO0B, UCIIOJIb3Ys OIMCAHUE UCCIIEI0OBAHHUs, BBIIEIATH IIPOBEPAEMOE
MIPEATIONI0KEHUE, OLIEHNBATH PABWJIBHOCTD MTOPSIAKA IPOBEICHUS
UCCIIeI0BaHMsL, AeTaTh BBIBO/IbI, MHTEPIIPETUPOBATh Pe3yIbTaThl HAOIIOACHUHN U
OIBITOB

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WU PU3NYECKUX
CBOMCTB T€J: CaMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py10BaHus, OMUCKHIBATh XO/1 ONbITA U €T0 Pe3yJbTaThl, (POPMYJINPOBATH
BBIBOJIbI

1.10

MPOBOAUTH MPU HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessl CpeiHee
BHAUCHUE U3MEPSIEMON BEIUUUHBI ((POKYCHOE PACCTOSTHUE COOMPAIOIICH JTHMH3BI),
000CHOBBIBAThH BEIOOP crioco0a n3MepeHus (M3MEPUTEIBHOTO TPUOopa)

1.11

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PM3NUECKUX BEJTHUHUH C
MCIIOJIb30BaHNUEM IPSIMBIX U3MEPEHUN: TUIaHUPOBATh UCCIIEI0OBaHHE,
CaMOCTOSITENTbHO COOMPATh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOTYUEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaOIHIl U IpaUKOB, J€N1aTh BBIBOIbI
10 pe3yJIbTaTaM MCCIEI0BAHUS

1.12

MPOBOANTE KOCBCHHBIC U3MEPCHUA (1)I/ISI/I'-ICCKI/IX BCJIIMYMH: IIJIAHUPOBATH
M3MEpEeHusi, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHSITH U3MEPEHUS,
cleysl IPeAI0KEHHON MHCTPYKIIMU, BBIUMCIISATH 3HAUEHNUE BEIMUUHBI U
AQHAIIM3UPOBATH IIOJIyYCHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOHN IIOTPELIHOCTH
M3MEpEHUI
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1.13

cOOJII0IaTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHbIM
000pyI0BaHHUEM

1.14

[pa3InyaTh OCHOBHBIC MMPU3HAKU U3YYCHHBIX (DU3UUYECKUX MOJICTICH:
MaTepuaabHas TOYKa, a0COIOTHO TBEPOE TEJIO, TOYCUHBI HCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, TUIAHEeTapHas MOJCINIb aTOMa, HyKJIOHHAsI MOJIeIb aTOMHOTO sijipa

1.15

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOH Ha MX OMHCAHMS, HCIOJB3YS 3HAHUS O CBOMCTBAX
(bU3MYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

MCII0JIb30BaTh CXEMbI M CXEMAaTUYHbIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENLHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
[pEIICHUHN y4eOHO-TIPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMBI JJIsl TOCTPOCHUS
M300paXEHUI B IJIOCKOM 3epKajie U coOuparoIiei JuH3e

1.17

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAITUIO O MIPUMEPaX ) MPAKTHIECKOTO
MCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B IIOBCEAHCBHOW KHU3HU JIJIST 00SCTICUCHUS
0€30MacCHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUUECKHUMH YCTPOIICTBaMH,
COXpaHEHUS 3I0POBbS U COOJIIOICHUS HOPM IKOJIOTMYECKOTO TTOBEACHUS B
OKpYKarolen cpee

1.18

OCYILIECTBISATH MOUCK MH(OpManuu (prU3HUecKoro coaepkanus B cetu HTepHeT,
CaMOCTOSITEIILHO (POPMYITUPYS TTOUCKOBBIH 3aIPOC, HAXOIUTh MYTH ONPEACICHUS
TTOCTOBEPHOCTH MOJTYYCHHON HH(POPMAIIUN HA OCHOBE UMEIOIINXCS 3HAHUN U
ITOTTOJTHUTEIBbHBIX UICTOYHUKOB

1.19

MCIIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHH HaAyYHO-TIOMYISPHYIO
nmuTepaTypy puU3nuecKoro cojep>KaHusi, ClIpaBOYHBIE MaTePUAIIbl, PECYPCHI CETH
WuTepHeT; BIajeTh MprUeMaMy KOHCIIEKTUPOBAHUS TEKCTA, MPEoOpa30OBaHUs
MH(pOpMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
MH(pOpMAaIUY U3 HECKOJIBKUX UCTOUHUKOB (PU3MUYECKOTO COJIepKaHUs, ITyOINIHO
MPE/ICTaBIATh PE3yNIbTaThl IPOCKTHON WIIM UCCIIE0BATENbCKOMN 1€ATEIbHOCTH,
[PU 3TOM IPAMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUWHBIN anmnapar
M3y4aeMoro pasjena QU3MKHU U COMPOBOXKIATh BHICTYIUIICHHE MTPE3EeHTAIHeH ¢
YYETOM OCOOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

MIPU BBIITOJIHEHUH YUEOHBIX TPOEKTOB U HCCIIET0BaHUMN (U3NYECKUX MTPOLIECCOB
pacripesieNaTh 00s3aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTaBICHHBIMHU
3a/ladyaMH, CJIETUTh 32 BHIMOJIHEHUEM IJIaHa JEHCTBUI U KOPPEKTUPOBATh €T0,
a/1eKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJl B JIESTEIHOCTD
rpyMIbl, BBICTApUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, POSIBIISIS

TOTOBHOCTH pa3pCuiaTh KOH(I)JII/IKTBI

Ilposepsaemvle 3nemenmul cooeprcanus (9 knacc)

Kon
pasznerna

9JICMCHTAa

Kon [IpoBepsieMble I€MEHTHI COAEP)KaHUS

8
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MEXAHUWYECKUE ABJIEHUA




8.1

Mexanndeckoe JABHKCHUC. MaTepI/IaHBHaﬂ Touka. CucTeMa oTcueTa
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8.2 OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUYKEHUE

8.4 HepaBHomepHOe npsimosrHeliHoe ABrKeHune. CpeqHssl ¥ MTHOBCHHAs
CKOpOCTbH TeJIa IPH HEPABHOMEPHOM JIBHKCHHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE NMPSMOJIMHENHOE ABUKECHHUE

8.6 CBoOoaHoe nmagenue. OneITel [anunes

8.7 PaBHOMepHOE IBUkKEHHUE 110 OKpYyKHOCTH. [lepuon u yacrota
oOpartuenus. JIuneiiHas u yriaosasi ckopoctu. LleHTpocTpemuTenbHoe
YCKOpEHHUE

8.8 ITepBrrii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akoH HeroToHa

8.11 [IpuHUMn cyneprno3uimu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CHUIIa TPEHHS TTOKOS, IPYTHe
BH/JIbI TPEHUS

8.14 Cuna  TsKecTH u 3aKOH BCEMHUPHOIO TATOTEHUSI.
Yckopenue cBOOOTHOTO MaJIeHUs

8.15 JIBmxenue mmanet BOokpyr Comnina. [lepBas kocMuyeckasi CKOpOCTb.
HeBecomocTs 1 neperpy3ku

8.16 PaBHOBecue MarepuanbHOil TOUKH. AOCOIIOTHO TBEPAOE TEJIO

8.17 PaBHOBECHE TBEpIOTO TEJIA € 3aKPEIUIEHHON OCBIO BpallleHUus:. MOMEHT
cuiibl. LleHTp TskecTu

8.18 Nmnynec Tena. M3Menenue nmnynsca. Mnynsc cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTuBHOE NBUKEHUE

8.21 Mexanunueckasi paboTa U MOITHOCTb

8.22 PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U paboThI

8.23 [ToTennuanpHas SHEPTHsI TeJa, TOIHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 [ToTennuanpHas YHEPTUS CIKATON MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU




8.26

3aKoH COXpPAaHCHUA MEXaHHYeCKOM OHCPIrun

8.27

[IpakTryeckue pabOTHI:

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa HIIN
JIBYDKEHUS IIApUKa TI0 HAKIIOHHOH IJIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja MpH paBHOYCKOPEHHOM JIBHKEHUH
M0 HAKJIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciu MPH PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO
COOTBCTCTBYIOIIHUEC NPOMEKYTKH BPECMCHU OANHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKCHHUS OT CHIIBI
HOPMAJIbHOI'O JaBJICHHA.

Onpenenenue KodphUIUEeHTa TPEHUS CKOIBKCHHUS.

Omnpenenenue KeCcTKOCTU IPYKUHBI.

Omnpenenenue padOTHI CHIIBI TPEHHS MPU PABHOMEPHOM JABM)KEHUN
TeJIa TI0 TOPU30HTAIBHON MTOBEPXHOCTH.

Omnpenenenue pabOTHI CUIIBI YIPYTOCTH MPHU MOIBEME IPy3a C
HCIIOJBb30BaHUEM HEIIOABHUXXHOI'O U ITIOABUXXKHOI'O 0JI0KOB

8.28

®u3nyecKue SBJICHUS B IPUPOJE: IPUIIUBBI U OTJIMBBI, IBUKECHUE
maHeT COMHEYHON CUCTEMBI, pEAKTUBHOE JIBUKEHUE KMBBIX
OpPraHu3MOB

8.29

TexHu4eckue ycTpoucTBa: ClIUIOMETP, JaTYMKHU ITOJIOKEHUS,
pacCTOSHUS U YCKOPEHHUS!, PAKETHI
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MEXAHUWYECKUME KOJIEFAHUA 1 BOJIHBI

9.1 KonebatenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUNA:
NIEpPHOJ, YaCTOTa, AMILIUTY1a

9.2 MareMaTuuyeckuil ¥ Npy>KUHHBIA MasTHUKU. [IpeBpalenue sHepruu
TIPU KOJIeOATEITHHOM JABUKECHUHU

9.3 3aryxaromue konedaHusi. BeiHyx1eHHbIe KoseOanus. Pe3zoHanc

9.4 Mexanunyeckne BOHbI. CBOKWCTBA MEXaHUYECKUX BOJH. [IpogonbHbIe 1
IIOIIEpPEYHbIE BOJIHBL. JJIMHA BOJIHBI U CKOPOCTH €€ PaCIPpOCTPAHEHHUS.
MexaHn4YeCcKHe BOJIHBI B TBEPJIOM TeJIe, CEHCMUYECKHE BOJIHBI

9.5 3ByK. I'pomMKoOCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 WHbpa3Byk U yIbTpa3ByK




9.7

[IpakTryeckue pabOTHI:

OmnpeneneHne 9acTOThl ¥ Mepro/ia KOJIeOaHU MaTeMaTHIeCKOTO
MasiTHHKA.

Omnpenenenne 4acTOTHI U MEPHOA KOIeOaHUH TPYKUHHOTO
MasiTHHKaA VcclieoBaHie 3aBHCUMOCTH TTepHOia KoJeOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBHCUMOCTH nepuosna  KosieOaHuin
NPY>KHUHHOTO MasiTHUKA OT MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHOA KOJICOaHUH TPy3a,
MOJIBEIIEHHOTO K HUTH, OT MAaCChI TPy3a U )KECTKOCTHU MPYKUHBI.
W3mepenune yckopeHusi CBOOOHOTO MajCHUs

9.8 dusnueckue sBICHHUS B IPUPO/IC: BOCIPHUSITHE 3BYKOB )KUBOTHBIMH,
3eMJICTPSICCHUE, CEHCMHUYCCKHE BOJIHBIL, IlYHAMH, 9XO
9.9 TexHMuecKkue yCcTporucTBa: 9X0JI0T, UCIIOIB30BAHUE YIBTPA3BYKa B OBITY

1 TCXHUKC

10 SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNeKTpOMarHuTHOE MoJje. DJIeKTPOMarHUTHbIE BOJIHBL. CBOMCTBa
JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasa 3J1€KTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BomHOBbIE
CBOMCTBA CBETA

10.4 [IpakTuueckue padbOTHI:

N3yuenne cBOMCTB 371EKTPOMArHUTHBIX BOJIH C TOMOILBIO

MOOWIBHOTO TenedoHa

10.5 duznyeckue sIBICHUS B IPUPO/IE: OMOJOoTrnYecKoe AecTBHE BUIUMOTO,
yIbTPauOJIETOBOrO U PEHTT€HOBCKOTO M3IIy4eHHH

10.6 TexHuyeckue ycTpoicTBa: UCMOIb30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U

11 CBETOBBIE SIBJIEHU A

111 JlyueBas mogens cBera. Mcrounuku cBerta

11.2 [IpsimonuHEITHOE paclIpoCTpaHEHHUE CBETA

11.3 Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETa

11.4 [Ipenomiienne cBeta. 3aKoH npenomMieHus ceera. [lonmHoe BHyTpeHHEe
OTpa’KE€HHE CBETA

11.5 JInnza. Xox Jiydei B JIMH3E

11.6 Ontuyeckast cucteMa ¢oroanmapara, MUKPOCKOIA U TEJIECKOIa

11.7 I';1a3 kak onruyeckas cucrema. biam3opykocTs U JaJIbHO30PKOCTh
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11.8

Paznoxxenue 6emoro ceera B criektp. OnbiTel HetoToHa. ClioskeHue
CHEKTpaJbHBIX 1[BEeTOB. Jlucmepcus cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHSI CBETOBOT'O JIyda OT
yIJla MajeHusl.

W3yyeHne xapakTepuCTHK U300paKeHuUs IpeIMETa B INIOCKOM
3epkaie.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOT'O JIy4a
OT yIJja MaJeHus Ha TpaHuLie "BO31yX - CTEKIO".

[MonyueHne n300pakeHHIA C MOMOIIBIO COOMPAIOIICH JTMH3BL.

Omnpenencaue ¢bokycHoro paccTostHUs U
OINITHYECKOH CHIIBI COOMpAIOLIEH JINH3BI.

11.10

OnBITHI IO Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.
OMBITHI 110 BOCOPUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOJCHUH Yepe3
1[BETOBBIE (DUITBTPHI

dusnueckue sBieHus B mpupoje: 3arMenust Conaua u JIyHsl, niBera Ted,
ONITHYECKHUE ABJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra,
MHPaXK)

11.11

TexHuueckue  yCTpOMCTBA: OYKH, TMEpPHUCKoI, (hoToanmnapar,
ONTUYECKUE CBETOBOIbI

12
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KBAHTOBBIE ABJIEHUA

121

OmnsiTel Pesepdopaa u mianerapHas Moens atoMa. Mozens aToma
bopa

12.2

Hcnyckanne u norsonieHrue ceera aroMoM. KBautsl. JInHeiuarsie
CIIEKTPBI

12.3

PagnoakTuBHOCTh. Anb(da-, 0eTa- ¥ raMMa-u3aydeHus

12.4

Crpoenue atomHoro siapa. HykioHHast MoJiens aTOMHOTO sijipa.
N30oTo1s!

12.5

PannoakTuBHBIE IMPCBpAlICHU. HepI/IOI[ rnoJjrypaciaga arTOMHBIX AJCP

12.6

}[IICPHLIC PCaKINH. 3aKOHBI COXPAaHCHUS 3apAA0BOTO M MACCOBOT'O YHCCJI

12.7

3Hepr1/1;1 CBs31 ATOMHBLIX SJICP. CBsI3b MacCHI U OHCPTUU

12.8

Peakuuu cunrtesa u nenenus saep. Mcrounnku sneprun ConHIA U 3BE31

12.9

SAnepnas sHepreTuka. JleiicTBUe paiMOaKTUBHBIX U3JIy4€HUN Ha )KUBBIE
OpraHU3MBbl




12.10 [IpakTuueckue padbOTHI:

HabmnroeHne CIIonTHbIX ¥ IMHEWYaThIX CIICKTPOB U3ITyYCHHUS.
HccnenoBanue TpeKOB: U3MEpEHNE YHEPTUU YaCTHIIBI 10 TOPMO3ZHOMY
nyTH (1o ¢oTtorpadusim).

W3mepenue paanoakTUBHOTO (poHa

12,11 | Dusmnueckue siBICHUS B IPUPOJIE: €CTECTBEHHBIN PaJHOAKTUBHBIN (OH,
KOCMMYECKHE JTY4H, PAJMOAKTUBHOE U3Ty4E€HUE IPHUPOIHBIX
MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX U3JIyUEHUN HA OPraHu3M
YeJI0BEKa

1212 | Texunueckne YCTPOMCTBA: CIIEKTPOCKOII, NHANBHUIYAJIbHBIA JO3UMETP,

KaMepa Bunbscona

st mpoBeieHus OCHOBHOT'O TOCYJapCTBEHHOTO dk3aMeHa mo ¢usuke (manee - OI'D mo
busnke) ucnomb3dyercs MepeueHb (KoaupuKaTtop) MpPOBEpSIEMbIX TpeOOBaHUII K pe3yabTaTam
OCBOCHHS OCHOBHOI 00pa30BaTebHON MPOrpaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs U 3JIEMEHTOB

COACPIKAHUA

Ilposepsaemvie na OI'3 no ¢puzuke mpedosanusn K pe3yibmamam

0CBOCHUA OCHOBHOIL 06pa308ameﬂbnoﬁ npozcpammovbl OCHO6HO20 oﬁmezo 06pa303anuﬂ

Kon
IPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOT0 YPOBHS
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe PI'OC

1

[Tonnmanue poau GU3MKU B HAYYHOUM KapTUHE MHUPa; ¢(hOPMUPOBAHHOCTh
0a30BbIX NPEACTABICHUN O 3aKOHOMEPHOM CBS3M U MO3HABAEMOCTH SIBJICHUN
IPUPOJIBI, O POJIK IKCIIEPUMEHTA B (U3HKE, O CUCTEMOOOpa3yroleil posu
(GU3UKU B pa3BUTUH €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH, 00 IBOJIOIMH
(bu3nyecKuX 3HAaHUM U UX POJIM B LIEIOCTHON €CTECTBEHHOHAYYHON KapTUHE
MHpa, O BKJIaJi€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, Pa3BUTHE TEXHUKH U
TEXHOJIOTUI

3HaHus 0 BUIaX MaTepuH (BEIIECTBO U MOJIE), O IBUKEHUU KaK Croco0e
CYILIECTBOBAHMS MaTepHH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUN CTPOCHUS
BEIIECTBa, O PU3NYECKON CYITHOCTHU SBJICHUH NMPUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHUE pa3inyaTh SIBJICHUS 11O
ONMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
JaHHOe (hpru3nUecKoe SBIEHUE; YMEHHUE PACIIO3HABATH MPOSIBICHUE HU3YYEHHBIX
(bu3NYECKUX SIBICHUN B OKPY>KAIOILIEM MUPE, BBIIETAS UX CYLLIECTBEHHbIE
cBo¥cTBA (IIPU3HAKH)

Brnanenue ocHOBaMH MOHATUHHOTO anmapaTa i CUMBOJIMYECKOTO SI3bIKa (DU3UKH
U MCII0JIb30BaHME UX AJIS pellIeHUs yUeOHbIX 3a]a4; yMEHUE XapaKTepu30BaTh
CBOWCTBA TeJ, (PM3NYECKHE SBJICHUS U MPOLIECCHI, UCNOB3YA (QyHIaMEHTaIbHbIC
Y SMIIMPUYECKHUE 3aKOHBI
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YMeHHe OnuCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII U (bHSI/I‘-IeCKI/IC SABJICHHUA,
HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI

Brnanenue ocHOBaMH METOIOB HAYYHOT'O TIO3HAHUS C YYETOM COOJIOACHNUS
paBmJI O€30MaCHOTO TPyAa:

HaOroieHne PU3MUECKUX SBJICHUN: YMEHHE CAMOCTOSTEILHO COOUPATh
SKCIIEPUMEHTANIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa 000py0BaHUs 1O
WHCTPYKIMH, OMIMUCHIBATH XOJ OMbITAa U 3aMIUCHIBATh €r0 PE3YJIbTAThl,
(bopMyIUpOBaTh BBIBO/IbI; MPOBEACHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUI
($u3nUeCKUX BETUYMH: YMEHHE TUIAHUPOBATh U3MEPEHUS, CAMOCTOSATEIBHO
coOupaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY 110 HHCTPYKIIMH, BHIYUCIATH
3HauEHUE BEJIMYMHBI U aHAJIM3UPOBATh MOYYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUH; IPOBEACHUE HECIOKHBIX
AKCIIEPUMEHTAIbHBIX HCCIIE0BAHUM; CAMOCTOSITEILHO COOUPATh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY U IPOBOJIUTD UCCIIETOBAHKE 110 HHCTPYKIIHH,
NPECTABIIATH MOTyYSHHbBIE 3aBUCUMOCTH (PH3MYECKUX BEITMYMH B BUJIE TAOIHII
U TpadUKOB, YIYUTHIBATh MOTPEIIHOCTH, JAENaTh BBIBOBI IO PE3yJIbTaTaM
MCCJIEJIOBAHMUSI

[TonnmaHue XapakTepHBIX CBOWCTB (PU3MUECKUX MOJelel (MaTepralibHas TOUKa,
abCOJIFOTHO TBEPJOE TENO, MOJIENIU CTPOEHUS ra30B, KHUJIKOCTEH U TBEPABIX TeJ,
IUTaHETapHast MOJIENb aTOMA, HYKJIOHHAsI MOJIENIb @aTOMHOTO sI7Jpa) U yMEHHE
IPUMEHSTh UX JUI 00BSICHEHUS] (PU3HUECKUX MPOIIECCOB

YMmeHue o0bsCHATh (PU3UUECKUE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCJE U B
KOHTEKCTE CUTYalli MPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa, B YACTHOCTH,
BBISIBJISITH IPUYMHHO-CIIEZICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHUE C ONOPOH Ha
M3YYEHHbIE CBOMCTBA (U3NYECKUX SIBICHUHN, PU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIIU

YMeHue pemiath pacueTHble 3a/1a4M (Ha 6asze 2 - 3 ypaBHEHUI), UCIIONIB3YS
3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE BETUUHUHBI, B YACTHOCTH,
3aIMMCbhIBATh KPAaTKOC YCIIOBHUE 3a/la4H, BBISABIIATH HCAJOCTAIOIIUEC JAHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE JUIS €€ PeleHHs, UCTI0Ib30BATh
CIIPpaBOYHBIC JAaHHBIC, IPOBOJUTH PACUCTEI M1 OLICHUBATE PCATTUCTUIHOCTD
MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI; YMEHHE ONPEAEIITh
pa3MepHOCTh GU3NYECKON BETMUHMHBI, TOTYYEHHOMN MPU pelIeHUH 3a1a4l

YMmenune XapaKTCPU30BaTh IMPUHIHUIIBI )ICfICTBI/IfI TCXHUYCCKUX yCTpOfICTB, B TOM
YHUCJIe OBITOBBIX HpI/I60p0B, " MPOMBIIIJICHHBIX TCXHOJIOTMYCCKUX MPOLECCOB 11O
HX OIMMCAaHHIO, UCITOJIb3Yysd 3HAHHUA O CBOMCTBaX (1)I/I3I/II-IGCKI/IX SIBIICHHUH U
HCO6XOI(I/IMLIC (I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

10

YMeHue Ucronp30BaTh 3HAHUS O (PU3UUYECKUX SIBICHUSAX B TIOBCETHEBHOM KU3HU
ISl o0ecriedeHust 0€30MacHOCTH TIPH 0OPAIIEHUH ¢ OBITOBBIMHU MTPUOOpAMU U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 310POBbS M COOITIOICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIICH Cpelie; TOHMMaHUE
HEOO0XO0IMMOCTH MPUMEHEHHS TOCTH)KEHUH (PU3MKH U TEXHOJIOTHN IS
PaMOHAIBLHOTO TIPUPOIOTIONBE30BAHUS
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11

OmnbIT oKCKa, MpeoOpa3zoBaHus U MpeAcTaBIeHUs HHPopMaIK (PU3NIECKOrO
COJIepKAHUs C UCTIOIB30BaHUEM HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHil; yMEHHE OLIEHUBATh TOCTOBEPHOCTD MOJyYeHHOM HH(pOpMaluy Ha
OCHOBEC UMCIOIIIUXCs 3HAHUH U AONOJTHHUTCIIBbHBIX UICTOUYHHUKOB, YMCHHC
UCIOJIb30BaTh MPU BHIMOIHEHUH YY€OHBIX 3aJJaHHUI HAy4YHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NIECKOTro CONIEpKaHus, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI CETH
NurepHer;

BJIaJiIcHHE 0a30BBIMH HAaBBIKAMHU IIpeoOpa3oBaHus HH(OPMAIH U3 OJTHOU
3HAKOBOMW CHCTEMBI B IPYTyI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMUCbMEHHBIE U
YCTHBIE COOOIIEHNUS Ha OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX HCTOYHUKOB

Ilepeuens r3n1emenmos cooepicanus, npogepaemvix na OI'3 no gusuxe

Kon [IpoBepsieMbIl 3IEMEHT COJIEPKaAHUS
1 MEXAHWYECKUE ABJIEHW A
1.1 MexaHu4deckoe JIBHKCHUC. MaTepI/IaJ'IBHa}I touka. Cucrema orcuera. OTHOCUTEIBHOCTD
JABHUXXCHUS
1.2 PaBHomepHOE u HEepaBHOMEpHOE ABMKeHUEe. Cpeausisa ckopocTsh. Dopmyna s
BBIYUCIICHHS CPEIHEH cKopocTu: V = S/t
1.3 PaBHOMepHOC HpHMOHHHeﬁHOC ABHUKCHHUC. 3aBUCUMOCTD KOOpAUHATHI TCJIa OT BPEMCHU
B Cly4ae paBHOMEPHOI'O MPSMOJIMHEUHOTO ABUKECHHUS:
X(t) = x0 + vxt.
I'paduku 3aBUCMMOCTH OT BpEMEHHM IS POEKIMHU CKOPOCTHU, IPOEKIIUU
MNEpeMCUICHUS, ITYTH, KOOPAWHATHI ITPU PABHOMCPHOM HpSIMOJII/IHeI}'IHOM ABHUKCHUHN
1.4 3aBUCUMOCTD KOOPAWHATBI TEJ1a oT BpPEMCHU B ClIy4dac
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PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO JIBUKEHUS:

Se(D)=vo, ¥+ *

357 lar

q)OpMy.]'IBI AJIg MPOCKIUHU NEPEMEIICHU A, ITPOCKIUH CKOPOCTHU U IMTPOCKIINHN
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHKCHHUN

rl
S (=0, 1 +a, -,

U ® =Upx T, 1,

a.(f)=canst,

T—uv, =2a,s

Uy X s A 1

3

I'paduku 3aBUCUMOCTH OT BpeMEHH TSI TPOSKIIUHN YCKOPEHHUS, TPOCKIIUU
CKOPOCTH, MMPOEKLNHU MTEPEMEIICHUS, KOOPAUHATHI [P PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBUKEHUU




1.5

CBobonHoe nagenue. opmMyIibl, OMKUCHIBAIOLIUE CBOOOIHOE MMa/IECHUE TeNa 10
BEPTUKAIU (ABUKEHUE TEJIa BHU3 WM BBEPX OTHOCUTEIIBHO MMOBEPXHOCTU 3EMIIN).
['paduku 3aBUCIMOCTH OT BPEMEHH IS MPOEKIMH YCKOPEHUS, IPOEKIIUU CKOPOCTH U
KOOPJMHATHI TIPU CBOOOHOM TAICHUH Tella TI0 BEPTHKAIH

1.6

CkopocTh paBHOMEPHOTO JBUKEHHUSI TeJla 10 OKpYKHOCTH. Hampasienue
CKOPOCTH.

®opmyna 15 BBIYUCICHUS CKOPOCTHU Yepe3 Pauyc OKPYKHOCTU U MEPUOJT
oOpareHus:

2mR
U=
T

enTpocTpemurenpHOe ycKkopeHue. HampasieHne HeHTpOCTPEMUTEIBHOTO

yckopenus. Dopmyra sl BBIYUCIEHUST YCKOPEHHUS:

dopmyiia, CBSI3BIBAIONIAS IEPHO U YaCTOTY OOPALICHHS:

V=—

Y44

1.7

Macca. IInotHOCTB BCIICCTBA. CDOpMy.]'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:
_m
vV

1.8

Cwuia - BektopHas pusndeckas BennunHa. CI0KeHHe CHIl

1.9

SIBnenune nnepruu. Ilepssiii 3akoH HproTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBlIeHHOCTh BEKTOpa YCKOPEHHUSI TeJla U BEKTOpa CHIIBI, ICHCTBYIOIIECH Ha
TEJ0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

ﬁ.’-—ﬂ =

1-2

1.12

TpeHue nokos U TpeHue ckoybxeHus. opmyna 11 BBIYUCICHUS MOJTYJIIS CHITbI
TPEHMSI CKOJIbKECHHUS:
Frp = u-N

1.13

Hedopmarus Tena. Yrupyrue u Heynpyrue negopmanun. 3akoH ynpyrou aedopmamin
(3akoH ['yka):
F=k-Al
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1.14 Bcemupnoe Tsarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS:

my - M,
F=G‘-—1~

R
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHsI.
d)opMyJIa JJ1s1 BBIYUCIICHUA CUJIBI TAXKCECTU B6HI/I3I/I IMMOBCPXHOCTHU 3emnu:
F =mag.
JBwxenue mnanet Bokpyr Comnuua. [lepBasi kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku

1.15 Hmnynbce Tena - BeKTopHas (PU3NUecKast BETMIUHA.

p=mo

HNMiynbC cucTeMBI Te.
M3menenue nmnyibca. iMnynbc cuiibl

1.16 3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3aAMKHYTOM CUCTEMBI TEJ:
D=myU, +,U, =const

PeakTuBHOE ABM)KCHUE

1.17 Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:
A = Fscosa.
MexaHnyeckasi MOIITHOCTD:

A

N=2
r

1.18 KuneTtnueckas u noTeHIMaIbHAS SHEPT U
®dopmyna s BEIYUCIICHUS KHHETUYECKOM SHEPTUH:

N

mo”
E =——
P
Teopema 0 KHHETUYECKOW SHEPTUH.
dopmyiia 11 BBIYUCICHUS MOTCHIIMATBLHON SYHEPTUU Tea, MOJAHATOTO HAJl
SeMiieii:

Ep = mgh

1.19

Mexanuueckasa OHCPIuAi:

E =Ek + Ep.

3aKOH COXpPAaHCHUA MEXaHNYECKON OHCPI'UH. d)opMyna AJId 3aKOHAa COXpPAaHCHU A
MexaHquCKOﬁ 3HepFI/II/I B OTcyTCTBI/Ie CUII TpeHI/ISIZ

E = const.

[IpeBpaiieHrne MEXaHMYECKON SHEPTUU MTPU HAJTMYUU CHJIBI TPEHUS
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1.20

[Ipocteie MexaHu3Mbl. "30510TOE TPaBUIIO" MEXaHUKH. Pbruar. MOMEHT cuIIbI:
M =Fl.

VYciioBue paBHOBECHS pbluara:

M1+M2+..=0.

[ToaBuxHBIN 1 HeTOABIWKHBIN O0510Ku. KITJI mpocThIx MeXaHN3MOB
n= Anunesnaa
‘ASI]:H‘IEHHZ.H

1.21

I[aBJ'IeHI/IC TBEPAOIro TCia.
dopmyiia 171 BBIYUCICHUS JABJICHHUS TBEPOIO TeJa:

F
pP= Ch
JaBnenue raza. ATMocdepHoe JaBiecHuUE.
FI/II[pOCTaTI/I‘-IGCKoe JdaBJICHUC BHYTpI/I KUIOKOCTH.
CDOpMy.]'Ia JJIs1 BBIYUCIICHUA JABJICHUS BHYTPH ) KUIAKOCTH!

P=pgh+p..,

1.22

3axon [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opMyiia i ONPEEIICHNS BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH
Ha TCJIO, MOTPYKCHHOC B ) KUAKOCTb WJIU ras:

FApX. = pgV.

VYcenosue mimaBanns Tena. [InaBanne CYZ0B M BO3AYXOIIJIaBAHHNEC

1.24

Mexanunueckue kojaeOaHus. AMIUIUTY/AA, IEpPUO U YacToTa Kosebanuit. dopmyina,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/I KOJIeOaHUH:

V=—
T:

1.25

MareMatnuyeckuit 51 IPY>KUHHBIN MasaTHUKU. [IpeBpalenue sHepruu
IIpH K0JIeOaTeIbHOM JABH)KEHUU

1.26

3aryxaromue Konebanus. BelnyxaeHHble konebanus. Pezonanc

1.27

MexaandecKre BOJHBI. HpOJIOJ'H)HBIe " IOIICPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U CKOPOCTh
pacnpoCTpaHCHUsS BOJIHBI:

A=p=T

1.28

3ByK. ' pOMKOCTB M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI HAa IPAHUIIE IBYX
cpea. MHdpa3ByK U ynbTpa3ByK
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1.29

[TpakTnyeckue paboThl
N3mepenue cpeiHel MII0THOCTH BELIECTBA; APXUMEIOBOM CUJIbL; AKECTKOCTU IIPY>KUHBI;
K03(ppULIMEHTA TPEHUS CKOJIbKEHU; paOOThI CUJIbI TPEHUS, CUJIBI YIIPYTOCTH; CpeIHEH
CKOPOCTH JIBKEHHS OpycKa Mo HAKJIOHHOHU IIIOCKOCTH; YCKOPEHHUs: Opycka mpu
JIBY)KEHUH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOTHI U IIEpro/ia KoJIeOaHui
MaTeMaTHYECKOr0 MasiTHUKA; YaCTOTHI M MIEpHo/ia KoJeOaHuil MPY)KMHHOTO MasiTHHKA,
MOMEHTA CUJIbI, JIEWCTBYIOILET0 Ha pblyar; padoThl CUJIbl YIPYTOCTH IPU MOAbEME
rpy3a ¢ HOMOIIBIO HETIOABMKHOTO OJI0Ka; pabOThI CHIIBI YIPYTOCTH IPU MOABEME Ipy3a
C MIOMOUIBIO MOABUIKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOTPY>KEHHON YacTH
TeJa ¥ OT MJIOTHOCTH JKUIKOCTH; He3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI OT MacChl
TeJa; CUJIbl TPEHUS CKOJIBbKEHUS OT CUJIbl HOPMAJIBHOT'O 1aBJIEHUS U OT poja
MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIEH B IPYKHUHE, OT CTENEHH JepopMaLuu
IPYXUHBI; YCKOPEHHs OpyCcKa OT yrjla HakJIOHa HalpaBJIsioLIel; mepruoaa (4acToThl)
KOJIEOAHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTHU; TIepruo/ia KojaeOaHUi Ipy>KUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPY>KUHBI; UCCIIEI0BAaHUE HE3aBUCUMOCTHU
nepuoJia KojaeOaHu HUTSIHOIO MasgTHUKA OT MAcChl Ipy3a.
[TpoBepka ycinoBUsl paBHOBECHS pbluara

1.30

®dusnyecKue ABICHUS B IPUPOJIE: IPUMEPBI ABHKEHUS C PA3JIMYHBIMU CKOPOCTSMU B
JKUBOW Y HEXKUBOU IIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI U
OTJIMBBI, JBUKEHHE MJIaHeT COTHEUHOM CHCTEMBI, PEAKTUBHOE ABH)KEHHUE KHUBBIX
OpraHU3MOB, pbIYary B TEJE YeJIOBEKa, BIMSIHIE aTMOC(EPHOTO J1aBJICHUS Ha )KUBOI
OpraHu3M, IJIaBaHHe PbIO, BOCHPUATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHUE,
CEHCMHYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texanueckne yCTpOfICTBaI CIIMAOMETP, JaTYUKHU IOJIOKCHUSA, paCCTOSAHUSA U

YCKOpEHUS, ITUHAMOMETP, MOJIINITHUKH, PAKETBI, pblUar, MOABWKHBII U HENOABUKHBIN
0JIOKH, HAKJIIOHHAs IJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOILIAIOIINECS COCYBI,
YCTPOMCTBO BOJIONIPOBO/IA, THAPABIMYECKHI ITpecc, MaHOMETp, 6apoMeTp, BEICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHWA

2.1

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Monenu TBepAOTro, )KUJIKOT0 U ra3000pa3HOro coCTOSHUM BeniecTBa. Kpucraminyeckue
u amop(dHBIe Tena

2.2

JIBmxeHnue yactull BeniecTBa. CBs3b CKOPOCTH JABMKEHUS YaCTHULL C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxenue, mubdysus

2.3

CwmaumnBaHUe U KalMUJIIIPHBIC ABJICHUA

2.4

Temnopoe paciipCHUC U CIXKATHUC

2.5

TenoBoe paBHOBeCHE

2.6

Buytpennsist sneprus. PaboTa u Temsonepenaya Kak criocoObl H3MEHEHUs! BHYTPEHHEH
JHEPruu
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2.7

BI/I,I[BI TEILIoNEpCaauYn: TEIJIOMPOBOAHOCT, KOHBCKI M, N3JIYICHUEC

2.8 Harpesanue u oxnaxnaeHnue tesl. KoJqnyecTBo TEIUIOTHL. Y IeiIbHas TEIIOEMKOCTD:
Q=cm(t2 - t1)
2.9 3aKOH COXpaHEHMsI DHEPTUU B TEIUIOBBIX MPOLIECCAaX. Y paBHEHUE TEIJIOBOIO
Oananca:
Q1+0Q2+..=0
HcnapeHne u koHaeHcauus. MI3sMeHeHre BHYTpEHHEN SHEPIUH B IIPOLIECCE
UCHIapeHus U
2.10 KoHzeHcauuu. Kunenue xxuakoctu. Y ienbHas TenjaoTa napooOpa3oBaHus:
L= m
211 BnaxxHocTts Bo3nyxa
2.12 [ImaBnenue u kpucraumsanus. Vi3mMmeHeHne BHYTpEHHEN SHEPIUu IIPY ILUIABICHUN
Y KpUCTAJUIM3ALMU. Y JeNIbHAs TEIUIOTA IIJIaBICHHUS:
A= m
2.13 BHyTpeHHss sHEPrUs CropaHus TOILIMBA. Y IeNbHAs TEIIOTa CTOPAHUs TOILIUBA!
g= m
2.14 [Tpunnumns! padoTe! TeroBeix aurateneit. KI1/ remioBoro nquratesns
2.15 |IlpakTudeckue pabOTHI
H3MmepeHue yaeapHOM TEMI0EMKOCTH METAJUIMYECKOTO LIWJIMHAPA; KOJIMYECTBA
TEIUIOThI, OJYYEHHOTO BOJOW KOMHAaTHOW TeMIepaTypbl PUKCUPOBAHHOMN Macchl, B
KOTOPYIO OIYILIEH HArpeThli WINHAP; KOJIUYECTBA TEIUIOTHI, OTAAHHOTO HArPETHIM
LWIMHIPOM, TIOCTIE OITyCKaHUs €0 B BOJAY KOMHATHOW TeMIEpaTyphl; OTHOCUTEIbHON
BJIQ)KHOCTH BO3/1yXa; YI€JIbHOM TEIUIOTHI IUIABJICHNUS JIbJA.
HccnenoBanue W3MeHEHUs TEMIIEPATYPbI BOJBI IPH Pa3IUYHBIX YCIOBUSX;
SIBJICHUS TETJIO0OMEHA NP CMEIIMBAaHUH XOJIOJHOM M ropsiueii BoJbl; mpoliecca
ucnapeHus
2.16 | dusnueckue spenns B MIPUPO/IE: MOBEPXHOCTHOE HATSHKEHUE U KaMJUISIPHBIE SBJICHUS
B IIPUPOJIE, KPUCTAIUIBI B IPUPOJE, n3itydueHue CollHLa, 3aMep3aHue BOJJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUe POChl, TYyMaHa, HHes, CHera
2.17 | TexHWuecKHe YCTPONCTBA: KAMMIUISAPHI, IPAMEPHI HCIIOJIb30BaHMSI KPUCTAJLIOB,
KUAKOCTHBIN TEPMOMETP, JaTUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOIJIEHHSI IOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, IBUrATElb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBLIE SABJIEHUA
3.1 Onexkrpu3zanus Tei. J[Ba BUJa 3JEKTPUUECKHX 3apsiioB
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3.2

B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona

3.3

3aKoH COXpPAHCHUA DJICKTPUUICCKOr'O 3apaaa

3.4

DnekTpuueckoe nose. HanpsokeHHOCTh anekTpudeckoro nosst. [Tpuniun
CYNEPIIO3UIINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snektpuueckux 3apsiioB. JleicTBUE AIEKTPUIECKOTO MOJIs Ha
aeKTpudecKkue 3apsiabl. [[poBOIHUKY U AUDTIEKTPUKHU

3.6

[TocTostHubIM 25ekTpuyeckuii TOK. [leficTBus anekTpuyeckoro Toka. Cuiia Toka.
Hanpsbxenue.

ql=

t

A J—

U=

q

3.7

DJIEKTPHUUYECKOE CONPOTUBIIEHHE. Y IETBHOE dJIEKTPUUECKOE CONPOTHBIEHUE:
pl

R =
S

3.8

BaKOH OMa AJId ydacCTKa 3HeKTqueCKOﬁ ICIIN:
U —
| =

R

3.9

[TocnenoBarenbHOE COETMHEHUE MPOBOTHUKOB:
11=12,U=U1+U2;R=R1+R2.
[TapamiensHOE CoeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
R

R= 1%t
ui=uz; 1=11+12; 2.

CMenranHbIe COCIMHCHUA IMMPOBOAHHUKOB

3.10

PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA.
A=U-1-;,P=U"1

3.11

3akoH [[xoyns-Jlenna:
Q=12-R-t

3.12

OmneiT OpcTena. MarHuTHoe 1oJie IPSIMOro IPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON
VMHIYKIHAH

3.13

MaruuTHoe moJje MOCTOSHHOIO MarHuTa. B3aHMOHCﬁCTBHG IIOCTOAHHBIX MarHuToOB
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3.14

I[eflCTBI/Ie MArdvMTHOIO I10JIsI Ha ITPOBOJJHUK C TOKOM

3.15

OnbiTel Dapajes. SABneHue 35eKTpoMarauTHOM nHAyKiuu. [Ipasuio Jlenma

3.16

[TpakTuyeckue paboThI

N3mepeHne 31eKTpUYecKOro COMPOTUBICHUS PE3UCTOPA; MOIITHOCTH
HIIEKTPUUECKOT0 TOKA; PabOTHI JIEKTPHUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B TPOBOHUKE
(pe3ucTopBbl, TaMITOUKa), OT HAIPSHKEHHUS Ha KOHIAX MPOBOJHHUKA; 3aBHCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOIHUKA, TUIONIA/N €r0 MOTIEPEYHOTO CEUCHHUS U
yIIeIBHOTO conpoTuBieHus. [IpoBepka mpaBuia s 3JIEKTPUIECKOTO HAMIPSHKEHUS TIPH
HIOCJICZI0OBATEIEHOM COSIMHEHUH MTPOBOJHUKOB; ITPABUIIA JUTSI CHIIBI DJICKTPUYECKOTO
TOKa MPH MapauIeIbHOM COSTUHEHUN TPOBOJHUKOB (PE3UCTOPHI M JTAMITOUKA)

3.17

dusnueckue sIBIEHUs B IPUPOJIE: FIEKTPUUECKUE SIBIEHUS B aTMochepe,
AIIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE 1T0JIE 3eMITH, peli( TOIIOCOB, POIIb
MarHMTHOTO T0JIs IS )KU3HM Ha 3eMJle, IIOJISIPHOE CUSHUE

3.18

TexHUYeCKHe YCTPONCTBA: NIEKTPOCKOII, aMIEPMETP, BOIBTMETP, PEOCTaT,
CYETUYHK AICKTPUICCKON IHEPTUH, JICKTPOOCBETHTEILHBIC TPHUOOPHI, HarpeBaTEIHHBIC
ANEKTPONPUOOPHI (IPUMEPHI), STEKTPHUUECKUE MTPEIOXPAHUTENH, STIEKTPOMArHHT,
AJIEKTPOJIBUTATEh TOCTOSSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19

3J'I€KTpOMaFHI/ITHBI€ Boxusl. IlIkana OJICKTPOMArdMTHBIX BOJIH

3.20

JlydeBasg monenb cBeta. [IpsmosimHeiHOE paclIpOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus cera. [lockoe 3epkaiio

3.22

[Tpenomienue cBera. 3aKOH NPEJIOMIICHUS CBETA

3.23

Hucnepcus ceera

3.24

JInnza. Xon queﬁ B JIMH3C. CDOKYCHOG pacCTOAHNUC JINH3LI. OnTuyeckas cuja JUH3BL:
D=1/F

3.25

I'na3 xak onrmdeckas cucrema. OnTHYECKHE HpI/I60pBI

3.26

[TpakTuyeckue paboThI
N3mepenue ONTHYECKOMN CHWJIBI  coOuparoumieil  JMH3BI,

(dokycHoro paccTosiHUsL coOuparoiel JUH3bI (TI0 CBOWCTBY PaBEHCTBA pa3MEpoOB
npeaMera M M300pakeHus, Korjga IpeIMeT paclojlokeH B JBOMHOM (okyce),
nokaszarensi  Ipe’domiieHust  cTekna.  McciemoBaHue — CBOWCTBA  M300pakeHUs,
HOJYYEHHOI0 € MOMOILBIO COOMpAIOLIe JTHH3bI; U3MEHEHHUs (DOKYCHOTO PacCTOSHUS
JBYX CIJIO)KCHHBIX JIMH3; 3aBUCUMOCTH YIJIa IPEJOMJIEHUS CBETOBOIO Jiyda OT yIJa
1aJICHUsI Ha TpaHulle "BO3yX - CTEKI0"

3.27

®duznyeckue siBIEHUA B Ipupoae: 3atMeHns ConHua u JIyHsl, 1BeTa T€J, ONTHYECKHE
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
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3.28 | Texuuueckue yCcTpOHCTBA: OYKH, IEPUCKOII, (POTOAIIAPAT, ONTUYECKHE CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydeHus. Peakiuu anbda- u 6eta-pacmana
4.2 | Onsbitsl Pe3epdopaa no paccesHuio anbga-yactull. [lmanerapHas MoJenb aToma
4.3 |CocraB atomHOro siapa. M3otomnsl
4.4 |Ilepuon nonypacmnaja aTOMHBIX P
4.5 |Snepusle peakuny. 3aKOHbI COXPaHEHUs 3apsiI0BOTO U MaCCOBOTO YHUCEI
4.6 |®Dusnyeckue sBICHUS B IPUPOJEC: ECTECTBEHHBIN PaIMOAKTUBHEIA (DOH, KOCMUYECKHE
Jy4H, paJMOaKTUBHOE M3JIy4E€HHUE IPUPOTHBIX MUHEPAJIOB, IEHCTBHE paAMOaKTUBHBIX
M3JIy4EHU Ha OPraHU3M YeJIOBEKa
4.7 |TexHuueckue  YyCTpOMHCTBA: CIIEKTPOCKOI,  WHAMBUAYAJIbHBIN T03UMETP,
Kamepa Bunbcona, siaepHast sHepreTuka
YMK:

N.M.Ileppiikun  «@usuka 0a30Bbli ypoBeHb», Mocksa, «lIpocBemenue»; A.B.Ilepbimkun
«Dusznkay, 7 knacc, MockBa, «9K3aMEH.
N.M.Ileppiikun  «®@usuka 06a30Bblii  ypoBeHb», Mocksa, «lIpocBemenue»; A.B.Ilepbimkun
«®Dusnkar, 8 kinacc, MockBa, «IK3aMEH.
N .M.Ileppimiknn  «®dusuka 06a30BbIl  ypoBeHb», Mocka, «lIpocsemienue»; A.B.Ilepbimkun
«®Dusukar, 9 knacc, MockBa, «IK3aMEH.
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