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ILnanupyembie pe3yJbTaThl 0CBOCHHUA (PU3UKH

7 — 9 kiaacce

JINYHOCTHBIMHM pe3yabTaTaMu 00yueHHs QU3HKE B OCHOBHOI MIKOJIE SIBISIOTCSL:

c(OpPMHUPOBAHHOCTD IMO3HABATEIBEHBIX HHTEPECOB, HHTEIUIEKTYa IbHBIX U TBOPYECKHUX CIIOCOOHOCTEH yUaIInuXcs;

yOeXIeHHOCTh B BO3MOKHOCTH ITO3HAHUS IPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO HCIONb30BaHUS AOCTI)KEHUM HAyKU M TEXHOJOTMH I JajabHEUIIEro
Pa3BUTHS YEIOBEUECKOT0 OOIECTBa, YBAKEHUE K TBOPLIAM HAYKU M TEXHUKH, OTHOIIEHHE K (PU3UKE KaK DIIEMEHTY OOIIeUeIOBeUECKON KYIbTYPHI;
CaMOCTOSITEIBHOCTh B IPUOOPETCHUN HOBBIX 3HAHUN M MPAKTUYCCKUX YMEHHIA;

TOTOBHOCTH K BEIOOPY KU3HEHHOTO IIYTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMH U BO3MOKHOCTSMHU;

MOTHBAIHS 00pa30BaTEILHON IEATETFHOCTH HIKOJIBHUKOB Ha OCHOBE INYHOCTHO OPUEHTUPOBAHHOTO TIOAXO/Ia;

(hopMHpOBaHHUE IEHHOCTHBIX OTHOIICHH APYT K APYTY, YUUTENIO, aBTOPaM OTKPBITHI 1 U300pETEHUH, pe3yabTaTaM 00y4IeHUs.

MeTanpeaMeTHbIMH pe3yibTaTaMM 00yueHHs (U3UKE B OCHOBHOMN LIKOJIC SIBISIOTCS:

OBJIAJICHHE HABBIKAMU CAMOCTOSTEILHOI'O MPUOOPETEHUS HOBBIX 3HAHWM, OpraHU3alMy Y4eOHOU JeSTeNbHOCTH, IMOCTAHOBKH IIEJCH, IUIAaHUPOBAHMS,
CaMOKOHTPOJIS ¥ OIICHKH PE3YJIbTATOB CBOCH JIEATETHHOCTH, YMEHUSMHU TIPEBUIETh BO3MOXKHBIC PE3yNIbTaThl CBOUX JCHCTBUIA,

MMOHMMAaHUE Pa3INYuil MEXIy UCXOJHBIMH (haKTaMHU W THUIIOTE3aMU IS UX OOBSICHEHHS, TCOPSTUICCKUMH MOJICIIIMU U PEabHBIMU 00BEKTaMHM, OBJIaJICHUC
YHHUBEPCAJbHBIMUA YICOHBIMH JCHCTBUSIMH Ha MPUMEpPax THIOTE3 JJIsi OOBACHEHUS HM3BECTHBIX ()AaKTOB U IKCIEPUMEHTAILHON MPOBEPKH BBIIBUTAEMBIX
TUIIOTE3, Pa3paOd0TKU TEOPETHYCCKUX MOJICIICH MPOLIECCOB MM SIBJICHUH;

(hopMUpOBaHUE YMEHUN BOCIIPUHUMATh, IIepepadaThiBaTh U MPEABIBIATSL HHPOPMAIIMIO B CIIOBECHON, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHAJIU3UPOBATh U
nepepadaThiBaTh MOJYYCHHYIO WH(QOPMAIUIO B COOTBETCTBUH C TOCTABJICHHBIMU 3a/1a4aMH, BBIJICIATH OCHOBHOE COJCP)KAHUE MPOUYUTAHHOIO TEKCTa,
HAXOJUTh B HEM OTBETHI HA MOCTABJICHHBIC BOMPOCHI M H3JIAraTh €ro;

MpUOOPETEHHE OMbITA CAMOCTOSITEIIBHOTO MOUCKA, aHAIN3a U 0TOOpa UH(GOPMAIIMHU C HCIIOIH30BAHUEM PA3IMYHBIX HCTOUHHKOB U HOBBIX HH()OPMAITHOHHBIX
TEeXHOJIOTHH JJIs PELICHUsI T0O3HABATEILHBIX 3a/1a4;

pa3BUTHE MOHOJIOTHYECKOM U UAJIOTMYECKOW PEYH, YMEHHS BBIpayKaTh CBOM MBICIH U CIIOCOOHOCTH BBIC/IYIIMBAaTh COOECEIHMKA, TOHUMATh €r0 TOYKY
3peHHs, TIPU3HABATH MPABO IPYTrOro YeJ0BeKa Ha NHOE MHEHUCE;

OCBOEHHE IPUEMOB JICHCTBUN B HECTAHIAPTHBIX CUTYAIIUsAX, OBJIAJICHHE SBPUCTHYSCKUMHU METOIaMH PEILICHUS ITPO0IIeM;

(dhopMupoBaHHe YMEHHI PabOTaTh B IPYIINE C BHIIOIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, IPEACTABIIATS U OTCTAUBATh CBOU B3MVISAbI U YOCIKICHHUS, BECTH
JMCKYCCHIO.

O0mumMu NPpeAMETHBIMMU pe3yabTaTaMU O6y‘leHI/I$I (1)I/I3I/IKC B OCHOBHOM IIIKOJIC SIBJISIOTCS



3HaHMsSI O TIPUPOJIE BAXKHEHITNX (PU3UUECKUX SBICHUI OKPYKAIOLIET0 MUPa U TIOHUMAaHUE CMBICIA (PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b N3yYCHHBIX
SIBIICHMI;

YMEHHUS II0JIb30BATHCS METOJAMHM HAyYHOI'O HMCCJIEIOBAaHMS SIBICHUI NPUPOABI, NPOBOAUTH HAONIOICHUS, IUIAHUPOBATH WM BBINOJHITH 3KCIIEPUMEHTBHI,
00pabaThIBaTh Pe3yNbTaThl U3MEPEHUH, MPENCTABIATh Pe3yabTaThl U3MEPEHHUN C MOMOIIBI0 TaOuuL, TpagukoB U Gopmyl, 0OHAPYKHBATH 3aBHCUMOCTH
MeXIy pru3ndecKkuMu BEeTMUYMHAMH, OOBSICHATH IOJIyYCHHBIE PE3YyJIbTAThl U JeIaTh BBIBOJIbI, OLIEHUBATh I'PAaHULIBI IIOIPEITHOCTEN Pe3yIbTaTOB U3MEPEHUH;
YMEHUS IPUMEHSTh TEOPETUYECKHE 3HAHMUS 110 (PU3HKE Ha IPAKTHUKE, pelaTh GU3NUECKUE 3a1a4H Ha IPUMEHEHHE TIOTyYE€HHbIX 3HAHUM;

YMEHUS U HaBBIKM [IPUMEHATH NOITy4YEHHbIE 3HAHUS AJs1 OObSACHEHUS IPUHIMIIOB IEHCTBUS BAXKHEHIIIMX TEXHUUECKUX YCTPONCTB, PEIICHUS MPAKTH YECKUX
3a]a4 MOBCEJHEBHOM KHU3HU, 0OecreueHHs: 0E30IaCHOCTH CBOEH KU3HH, PAIIHOHATILHOTO MPUPOIOTIONBG30BaHHS M OXPaHbl OKPYKAIOIIEH Cpebl;
(hopMupoBaHue yOSKICHUS B 3aKOHOMEPHOU CBSI3M U TI03HABAEMOCTH SIBJICHUM MTPUPOJIbI, B 00BEKTUBHOCTH HAyYHOTO 3HAHUS, B BRICOKOH IICHHOCTH HAyKH B
Pa3BUTUHU MaTepUaIbHON U JyXOBHOU KYJIbTYPHI JTHOACH;

pa3BUTHE TEOPETUUECKOTO MBILIUIEHHS Ha OCHOBE (POPMUPOBAHMS YMEHHH yCTaHABIMBATh (PaKThl, pa3iu4aTh NPUYMHBI U CIEACTBUS, CTPOUTH MOJEIH H
BBIIBUI'aTh TUIIOTEC3bI, OTBICKMBATh U (bOpMy.]'II/IpOBaTI) JA0Ka3aTCJIbCTBA BbIABUHYTBIX I'MIIOTE3, BBIBOAUTH U3 SKCIICPUMCHTAJIbHBIX (I)aKTOB U TCOPCTUUCCKUX
MoJienelt pu3ndeckue 3aKOHBL;

KOMMYHHMKAaTUBHBIE YMEHHUS IOKJIAAbIBaTh O PE3YJIbTaTax CBOETO HCCIEAOBAHMS, y4acTBOBAaTh B JUCKYCCHM, KPaTKO M TOYHO OTBEYATh Ha BOIMPOCHI,
WCTIONB30BaTh CIIPABOYHYIO JINTEPATYpy U IPyTrUe UCTOYHUKY HH(OpMAIIUH.

YacTHBIMU NpeIMETHBIMH pe3yJbTaTaMu 00yueHHs (QU3UKE B OCHOBHOI IIKOJIE, Ha KOTOPBIX OCHOBBIBAIOTCS OOIIHE PE3YIbTATHI, SIBISFOTCS:

MOHUMAaHNE U CIOCOOHOCTh OOBSICHATH Takhe (U3MUYECKHE SIBICHHS, KaKk CBOOOJHOE MaJieHHe Tel, KoJeOaHHWs HHUTSHOTO W IMPY)KHUHHOTO MasTHUKOB,
aTMocdepHoe IaBiieHue, IaBanue Tei, Auddys3us, 6onplias ckUMaeMOCTh Ta30B, Majasi CXKUMAaeMOCTh JKUAKOCTEH M TBEPIBIX TeJI, IPOLECCHl UCIIApEeHHs U
TUTABJICHHUS BEIECTBA, OXJIAXICHUE KUIKOCTH MIPH MCHIApEHUH, U3MEHEHUE BHYTPEHHEH SHEPTUU Tella B pe3yJibTare Terionepead Wil padoThl BHEITHUX
CHWJI, BJIEKTPHU3AIUS TeJl, HarpeBaHHE MPOBOJHUKOB JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHAs MHAYKLUS, OTPAKEHUE U MPEJIOMJICHHE CBETa, TUCTIEPCHS
CBETa, BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPA U3ITyUEHHUS;

YMEHUSI U3MEPSTH PACCTOSHHUE, POMEXYTOK BPEMEHHU, CKOPOCTb, YCKOPEHHE, MAcCy, CUILy, UMITYJIbC, pabOTy CHJIBI, MOIIHOCTh, KHHETHYECKYIO YHEPTHIO,
MMOTEHLIUANBHYIO SHEPTHIO, TEMIIEPATYpPy, KOJINIECTBO TETUIOTHI, YAEIbHYIO TETNIOEMKOCTDh BEIIECTBA, YACIbHYIO TEIJIOTY IUIaBJICHHS BEIIECTBA, BIAXKHOCTh
BO3/yXa, CUIIy BJIEKTPHUYECKOTO TOKA, JJIEKTPUUYECKOE HANpSDKEHHE, HIICKTPUYECKUIl 3apsil, 3JEKTPHUUECKOE CONPOTUBIECHHE, (POKYCHOE PacCTOSHHUE
coOuparolell TMH3bI, ONTUYECKYO CUILY JIMH3bI;

BIIQ/ICHNE DKCIEPUMEHTAIFHBIMA METOJaMH HCCIIENOBAaHHS B IPOIECCE CAMOCTOATEIHHOTO H3yYeHHs 3aBHUCMMOCTH TPOHJIEHHOTO IyTH OT BPEMEHH,
YAJIMHEHHS NPYKUHBI OT MPWIOKEHHOM CHIIBI, CHJIBI TSDKECTH OT MAacChl Tena, CHIIbl TPEHUS CKOJBXKEHHSA OT IUIOIIAJU COIPHKOCHOBEHHUS TENl U CHJIBI
HOPMAaJIbHOTO JIABJICHUS, CHIIBI ApXuMelia OT 00beMa BBITECHEHHOM BOJIBI, Ieproja KojeOaHuii MasTHUKA OT €ro JUIMHBI, 00beMa ra3a OT JaBJICHHS MpU
MIOCTOSTHHON TeMIIEpaType, CHJIBI TOKa Ha y4acTKe HENH OT 3JIEKTPUYECKOrO HAIPSDKEHHUS, ANEKTPUIECKOTO COMPOTHUBIICHHS MPOBOJHUKA OT €ro JUIMHEI,
IUIOIIAAM IONIEPEYHOT0 CEYEHHs M MaTepuasia, HalpaBlieHHs HHAYKLMOHHOI'O TOKa OT yCJIOBHUI ero BO30YKIIeHHs, YIila OTPaKeHUsI OT yrila IaJeHUs CBETa,



® TIOHMMaHHE CMBICIIA OCHOBHBIX (PM3MUECKUX 3aKOHOB W YMEHHE MPUMEHSTh WX Ha MPaKTHKE: 3aKOHBI TWHAMHUKH HBIOTOHA, 3aKOH BCEMHUPHOTO TST OTEHWS,
3akonbI [lackans n Apxumena, 3aK0H COXpaHeHHS HMITYJIbCa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPaHEHH IIEKTPHIECKOTO 3apsina, 3akoH OMa I ydacTKa
ueny, 3akoH Jxoyns— Jlenua;

® TIOHMMaHUEC MPUHIIUIOB JICHCTBHS MAIIWH, MPUOOPOB M TEXHUICCKUX YCTPOUCTB, C KOTOPHIMH KaX bl YCIIOBEK MOCTOSSHHO BCTPEUYACTCS B TIOBCETHEBHOM
JKU3HH, U CITIOCOOOB oOecTieueHrs 0€30TTaCHOCTH TP UX MCIIOJIb30BAHNH;

e OBIIAJICHHE PAa3HOOOPA3HBIMH CIIOCOOAMH BBITIOJHEHUS PACUETOB JUTSI HAXOXKJICHHS HEM3BECTHON BEIMYMHBI B COOTBETCTBHUHU C YCIIOBHSIMH TIOCTaBICHHOW
3aJlayy Ha OCHOBAHUU UCIIOJIb30BaHUS 3aKOHOB (DU3UKU;

e yMEHHE WCIIOJIb30BaTh TOJYYCHHbIE 3HAHWSA, YMEHUS M HABBIKM B IIOBCEIHEBHOM XU3HU (OBIT, 3KOJOTHI, OXpaHa 370POBhs, OXpaHa OKPYKAIOIIEH Cpeapl,
TeXHMKa 0€30MaCHOCTH H JIp.).

Copnep:xaHnue y4eOHOIo mpeamera
7 - 9 kanace
®Du3uka u punyecKue MeToAbl U3y4eHUs PUPOABI

dusuka — Hayka o npupoje. Habmronenne u onucanue Gu3nvecKkux siBieHUi. M3mepenne usndecknx BenuurnH. MexayHapoaHas cuctemMa eauHul. HayuHbiit
Meroz no3Hanus. Hayka u TexHuka.

Jlemoncmpayuu

Habnronenust pusndeckux sBIeHUN: CBOOOIHOTO MajeHHs Tel, KoneOaHuii MasTHUKA, MPUTSHKEHUS] CTANBHOTO IIapa MarHUTOM, CBEYEHUSI HUTH JJIEKTPUUYECKOM
JIAMIIBI, 3JIEKTPUYECKOMN UCKPBI.

Jlabopamopnvie pabomsi u onvimol
1. I3mepeHune paccTOsSTHUIMA.
2. VI3amepeHne BpeMEH! MEX]Ty yIapaMH IyJibca.

3. OmpenenieHue EHBI IEICHUSI IIKAbl HK3MEPHUTEIILHOTO pHOopa.

Mexanuueckue siBjaeHns. Kunemaruka



Mexanndeckoe nBwxenne. Tpaekropus. Ilyte — ckamsgpHas BenmmumHa. CKOpOCThP — BEKTOpHAas BelwdnHA. MOAynbh BeKTOpa CKOpocTH. PaBHOMEpHOe
MpsIMOJIMHEWHOE BIKeHne. OTHOCUTENFHOCTh MEXaHHIEeCKOTO ABIKEHUS. | padku 3aBUCUMOCTH ITyTH U MOJTyJISi CKOPOCTH OT BPEMEHH JBMKCHHS. Y CKOpEHUE —
BEKTOpHAas BelWYMHA. PaBHOYCKOpPEHHOE NpPSIMOJNHMHEHHOE MBIKeHHe. |'paduku 3aBUCUMOCTH MyTH W MOIYJS CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIHMHEWHOTO
JBIKEHUS OT BPEMEHH JIBIXKEHUs. PaBHOMEpHOE ABMKEHHUE M0 OKPYKHOCTHU. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

Jemoncmpayuu.

1. PaBHOMepHOE NPSMOIMHEHHOE IBUKCHUE.

2. 3aBUCHMOCTb TPACKTOPUH JBIKEHHS Tela OT BEIOOpA Tesa OTCUeTa.
3. CBoOoiHOE MajieHue Tedl.

4. PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE IBIKEHHE.

5. PaBHOMepHOE ABMKEHHE IO OKPYKHOCTH.

Jlabopamopnwie pabomol u onvimol:

1. smepeHue CKOpOCTH PaBHOMEPHOT'O JBIKEHHUS.

2. I3smepeHue yCKOpeHus: CBOOOTHOTO MaiCHUsL.

3. 3smMepeHune HeHTPOCTPEMHUTEIILHOIO YCKOPEHHSI.

Jdunamuka

WNuepuus. UueptHocTh Ten. [lepsriif 3akon HetoTona. B3aumopeiictBue ten. Macca — ckansipHast BenuuuHa. [noTHOCTh BemecTBa. Cuna — BEKTOpPHAs BEIMYMHA.
Bropoii 3akon Herotona. Tpetnii 3akoH HetoToHa. JIBrkenue u cwibl. Cuita ynpyroctd. Cuna tpenus. Cuita TshKecTH. 3aKOH BCEMUPHOTO TATOTeHHs. LIeHTp TshkecTH.
Hasnenue. AtmocdepHoe nasienue. 3akoH [lackans. 3akoH Apxumena. Y cloBHe IIIaBaHUS TeJl. Y CIIOBUS PaBHOBECHSI TBEPIOTO TEa.

Jlemoncmpayuu:
1. SIBnenue MHEPIUU.
2. CpaBHEHHE Macc Tell C TOMOIIBIO PAaBHOILJICUYNX BECOB.

3. CpaBHEeHHE Macc JIBYX TeJ 10 X YCKOPEHUSIM MIPY B3aUMOICHCTBHU.



4. 3mepenwne CHITHI 10 AeopMaIniy IPy>KAHBL.

5. Tperwmii 3akoH HeioroHa.

6. CBOMCTBA CHJIBI TPEHUSL.

7. Cno>xeHue Cul.

8. SIBneHue HEBeCOMOCTH.

9. PaBHOBecwHe Tena, UMEIOIIETO OCh BPAIICHHSL.

10. bapomerp.

11. Omeit ¢ mapom Ilackans.

12. l'uppaBnuyeckuii mpecc.

13. OmeITHI ¢ BerepkoM ApxuMena.

JlabopamopHvle pabomul u onvimoi:

1. 3mepeHune Macch Tena.

. IaMepeHue mIoTHOCTH TBEPOTO Tela.

. IaMepeHwne mIoTHOCTH YKHUIKOCTH.

. UccrienoBanre 3aBUCUMOCTH yITMHEHUS CTaIbHOW TIPY>KUHBI OT IPUIIOKEHHOU CHITBIL.
. Crno>xeHue cui, HallpaBJICHHbBIX BI0JIb OJHOU MPSIMOIA.
. Cno>xeHue CWII, HAITPaBIIEHHBIX ITOJT YTIIOM.

. I/IBMepeHI/IH CHUII B3aHMO,I[eI71CTBHS[ ABYX T€II.

0o N o o B~ W DN

. MccrnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT IUIOIAAHN COMPUKOCHOBEHMSI TEJI U CHJIbI HOPMAJIBHOTO IaBIEHMS.
9. U3mepenune aTMOC(EpHOro JaBlICHHUS.
10. MccnenoBanue yCIIOBHI paBHOBECHS phldara.

11. HaxoxaeHue 1eHTpa TSHKECTH TUIOCKOTO Tea.



12. 3mepeHne apxuMeI0BOM CUIIBL.

3aKkoHbI COXpaHeHUd UMIyJIbCa U MeXaHHYeCKOMH JHEPruu. Mexannueckne KoJe0aHus U BOJIHbI

Nmnynsc. 3akoH coxpaHeHHS HMITynbca. PeaktmBHOEe nBmkeHne. Kunermdeckas sHeprus. Pabota. IloreHnmansHas sHeprus. MOIIHOCTh. 3aKOH COXpaHEHUS
Mexanndeckoit sHeprun. [Ipocteie Mexanm3Mbl. Koaddunuent monesnoro neiicteus (KII1J[). Bo3oOHOBIsSEMbIe HCTOYHHUKH SHEPIUH. MeXaHHUeCKne KojacOaHwms.
Pe3onanc. Mexanndeckrie BOJTHBL. 3ByK. Vcronp30BaHme KoeOaHMii B TEXHHKE.

Lemoncmpayuu:

1. PeakTuBHOE OBMKEHHE MOJIENIN PAKETHI.

2. [TpocThie MEXaHU3MBI.

3. Habmonenue konebanuii Ten.

4. HaOnroneHre MEXaHU4eCKUX BOJIH.

5. OmBIT € 3JEeKTPUUECKUM 3BOHKOM, ITIOMEIIEHHBIM I10]] KOJIOKOJ BAKYYMHOT'O Hacoca.
JlabopamopHule pabombl u onvimoi:

1. 3y4eHne cTOMTKHOBEHUS TeEJl.

2. I3smepeHne KUHETHYECKOH SHEPTUH 110 JJTHHE TOPMO3HOTO MYyTH.

3. 3smepeHue NoTeHIMaNbHONW SHEPTUH Tea.

4. M3mepeHue MOTEHIMAIbHON SHEPIUK YIPYyroi nedopManny npy>KuHbI.
5. NUzmepenne KI1J] HakJIOHHOM TIOCKOCTH.

6. 3yuenue xoneOaHMil MasgTHHUKA.

7. UccnenoBanusi IpeBpaIieHNi MEXaHUIECKOH SHEPTUH.

Bosmoorcnvie 06vexmobl axcKkypcuil: 1eX 3aB0/ia, MEJIbHHUIA, CTPOUTEIbHAS IJI0MIAKA.



CTpoeHue H CBOCTBA BellleCTBA

Crpoenue BemecTBa. OIBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOCHHE BelecTBa. TermioBoe ABIKEHNE W B3aMMOJACWCTBHE YaCTHUI] BEIIECTBA. ATperaTHble COCTOSHUS
BemecTBa. CBOMCTBA Ta30B, JKUIKOCTEH M TBEPABIX TEIl.

Jemoncmpayuu:

1. lucddysus B pacTBOpax u ra3ax, B BOAE.

2. Mopenb Xa0TU4eCKOTo IBUKEHUS MOJIEKYJI B Trase.

3. Mojenb OpOyHOBCKOTO IBHXKCHHUSL.

4. CuennieHue TBEPIBIX TeIl.

5. IloBeIlIeHNE AaBICHUS BO3AYXa IIPU HAaIPEBAHUU.

6. JlemoHCTparus 06pa3ioB KPUCTAITMYECKUX TEIL.

7. JleMOHCTpaIys MOJIeJel CTPOCHHUS KPUCTAIUTHIECKHIX TEJ.

8. JleMoHCTpanus pacuMpeHus TBEpIOro Tejla IPY HarpeBaHUH.
JlabopamopHvle pabomul u onvimoi:

1. OmpiTEI 1O 0OHAPYKEHUIO ASHCTBUS CHII MOJIEKYJISIPHOTO ITPUTSHKEHHUSL.
2. UccnenoBanue 3aBUCHMOCTH 00beMa rasa OT AaBJICHHUS [IPU MIOCTOSIHHOW TeMIIEpaType.

3. BripaniBanue KpUCTAIIIOB IOBAPEHHOM COJIM WIIM caxapa.

TenyoBble sIBJICHUS

Termosoe paBHOBecue. Temmneparypa. BayTpennsis sueprus. Pabora u termmonepenava. Bumasr Termonepenaun. KomndaecTBo TemioTel. MicnapeHue u KOHASHCAITHS.
Kunenwne. BnaxxaocTts Bo3myxa. [itapnenue u KpucTauin3amus. 3aK0H COXpaHSHIsI SHEPTHH B TEIUIOBBIX Iporieccax. [IpeobpazoBaHus SHEPTUN B TEIIOBBIX MAIlTHHAX.
KIIJI TermoBoi MamyHEL. DKOJIOTHIECKIE MPOOIEMBI TETIOIHEPTCTHKH.

Jlemoucmpayuu.

1. IlpuHUn neicTBUsS TEPMOMETpA.



2. TennonpoBOTHOCTH Pa3INYHBIX MATEPHAIIOB.

3. KonBekust B HUIKOCTSX U ra3ax.

4. Teronepenaya myTeM U3Iy4YeHHUS.

5. SIBneHue ucnapeHus.

6. [TocTOsSHCTBO TeMITepaTyphl KUIICHUS KHUIKOCTH TIPH IMTOCTOSHHOM JIaBIICHUH.

7. lloHmwkeHne TeMrnepaTypsl KUIICHUS KUIKOCTH IIPU IIOHWKEHUH JaBJICHHSL.

8. HaGmroneHne KoHieHCcalu TapoB BOJAbI Ha CTAKAHE CO JIBAOM.

Jlabopamopnwie pabomol u onvimoi:

1. 3yueHue sSBICHAS TETNIOOOMEHA TP CMEIIMBAHUH XOJIOTHOW U TOPSYEH BOJIBL.
2. HaGmroneHne n3MeHeHni BHyTpEHHEH SHEPIUH Tea B pe3yJibTaTe TeIonepeaayd u paboTbl BHEIIHUX CHIL.
3. 3aMepenne yaensHOM TeTIOEMKOCTH BEIIECTBA.

4. M3mepeHue yAeabHOM TeIOTH IJIaBJICHHS JIbJa.

5. HUccnenoBanue npouecca UCIapeHusl.

6. MccnenoBanue TEIUIOBBIX CBOWCTB NapaguHa.

7. I3smMepeHue BIaKHOCTH BO31yXa.

Bozmoorcnvie 06wexmeol 3KCKprML2: XOJOAWJIIBHOC MPEANPUATHUEC, HCCIICAOBATCIbCKAL na60paT0pHﬁ HJIM [EX 11O BbIpAallIUBAHUIO KPUCTAJIJIOB, I/IHKY6aTOp.

3JI€KTpH‘leCRI/Ie ABJCHUSA

Onexrpuzanus Tena. DIeKTpudeckui 3apsan. JIBa Bua 3J1EKTPUUECKUX 3apsI0B. 3aKOH COXPAHEHMsI JIEKTPUUYECKOro 3apsia. Jiexkrpuueckoe mnose. Hanpsbkenue.
Konnencarop. Oueprus snexrpudeckoro nosisd. IloctosHHbI 3nexTpuueckuil Tok. Cuiia Toka. DJIEKTPUYECKOE COIPOTUBIIEHHUE. DJIEKTPUYECKOE HAIpSIKEHUE.
[IpoBogHUKH, AMIIAEKTPUKH U TIOTYTIPOBOAHUKH. 3aKkoH OMa [Tl ydacTKa dJIeKTpUdecKoi 1enu. PaboTa n MOIITHOCTH 31eKTprudeckoro Toka. 3akoH /xoyns—Ilenma.
[IpaBuna 6e3onacHOCTH MpH paboTe ¢ UCTOUHUKAMH 3JIEKTPHUUECKOTO TOKA.

Jlemoncmpayuu:



. DIIeKTpr3amus Tell.

. JIBa poJia 3IeKTPUIECKHX 3aps/I0B.

. YCTpOHCTBO U JEHCTBHE 3IEKTPOCKOIIA.

. 3aKOH COXpaHEHHS AIEKTPUIECKHUX 3aPsI0B.
. [IpoBOTHWKH ¥ U30ISITOPEI.

. DneKTpocTaTudecKas WHAYKIIS.

. YCTpOKCTBO KOHIEHCATOPA.
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. DHeprus 3JIEKTPUIECKOTo MOJIS KOHJICHCATOopa.

9. MICTOYHHKH TIOCTOSIHHOTO TOKA.

10. 3mepeHue CHITBI TOKa aMITIEPMETPOM.

11. smepeHue HapsHKEHUS BOITBTMETPOM.

12. Peocrar 1 Mara3uH CONpOTHBIICHUH.

13. CBoiicTBa NOIYNPOBOAHUKOB.

JlabopamopHvle pabomul u onvimoi:

1. OmpITH IO HAOJIOACHUIO AIIEKTPU3ALUH TEJl IPH COPUKOCHOBEHUH.
. IIpOBOJTHUKY 1 JMAIIEKTPUKH B DIIEKTPHUECKOM TIOJIE.

. COopKa 1 uCTIbITaHuE HJIEKTPUUECKON LIeTH MOCTOSIHHOTO TOKA.
. I3roToBneHue U NCIBITAHNE TaTbBAHUYECKOTO 3JIEMEHTA.

. I3Mepenune cuitbl 2JIeKTPUIeCKOro TOKa.

. I3MepeHue 31eKTpruyecKoro HanpspKeHUsL.

. HCCHGHOB&HI/IG 3aBUCUMOCTHU CHUJIbI TOKA B IPOBOAHUKE OT HAIIPAKCHUA.
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. HCCHGHOB&HI/IC 3aBUCHUMOCTH JJICKTPHUUICCKOI'0 COIIPOTHUBJICHHUA ITPOBOJHUKA OT €10 JJIMHBI, IJIOIAAX IMTOIEPEYHOTIO CECUCHUA U MaTEpurala.



9. MaMepeHue IIeKTPUIECKOTO COMPOTHBIICHHUS IIPOBOTHHUKA.
10. M3y4yeHune nocie10BaTeIbHOTO COSINHEHHUS POBOTHUKOB.
11. Vzy4eHne napajuiensHOTO COEAMHEHNUS IIPOBOIHUKOB.

12. i3amepeHue MOIIHOCTH BJIEKTPUIECKOTO TOKA.

13. 3y4yenune pabOThI OIYIPOBOJIHUKOBOTO TUO/IA.

MaruuTHble IBJICHUSA

[TocTostnuble MarHuThl. B3aumonelicTBrue MarHuToB. MaruutHoe nosie. MarHuTHoe moiie Toka. [[efiCTBUEe MarHUTHOIO IOJIA Ha IMPOBOJHHUK C TOKOM.
DIEKTPOABUTATEND ITOCTOSHHOTO TOKA. DIEKTPOMAarHUTHAS HHAYKIUA. DIeKTporeneparop. Tpancdopmarop.

Lemoncmpayuu:

1. OnwiT Dpcrena.

. MarauTHoe€ noJje Toka.

. JelicTBue MaraHuTHOrO MOJi Ha MTPOBOJHUK C TOKOM.
. YCTpOMCTBO 2IEKTPOABHTrATENS.

. DIIEKTPOMArHUTHAsI UHAYKLIMSL.

. [IpaBuio Jlenna.

i yCTPOﬁCTBO reHepaTopa NOCTOAHHOI'O TOKA.
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. YCTpoiicTBO TeHepaTopa epeMeHHOT0 TOKA.

9. YcrpoiictBo Tpanchopmaropa.

Jlabopamopnvie pabomoi u onviml:

1. UccnenoBanue SBICHHUSI MAarHUTHOT'O B3aUMO/ICHCTBHS TEJl.

2. I/ICCJ'ICI[OBaHI/Ie SIBJICHUS HaMarHn4MuBaHM BCIICCTBA.



3. UccnenoBanue NEiCTBUS SIEKTPHIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4. Vzy4eHune efCTBIS MAarHUTHOTO TIOJISI Ha TIPOBOTHUK C TOKOM.

5. Mzyuenne npuHIHA AEHCTBUS AIEKTPOIBUTATEIS.

6. M3ydeHue sIBICHUS STIEKTPOMATHUTHON UHITYKIIHH.

7. zygenue paboTHI NIEKTPOreHepaTopa MOCTOSIHHOTO TOKA.

8. [lomyueHre mepeMeHHOT0 TOKa BpalleHHeM KaTyITKA B MATHATHOM TIOJIE.

Bosmoorcnviii 06vexm sxcKypcuy — 371EKTPOCTAHLUSL.

aﬂeKTPOMaFHI/ITHBIe K0JICOAHUS U BOJHBI

ONEeKTPOMAarHuTHbIE KoneOaHusl. DJIEKTPOMArHUTHBIE BOJIHBL. BIHSHHE 3JIEKTPOMArHUTHBIX M3IY4YCHUH Ha JKMBbIE OpPraHu3Mbl. [IpMHLIMIOBI PagvOCBSI3H H
teneBuaeHus. CBET — 3JIEKTpoMarHuTHas BonHa. [IpsMonuneitHoe pacnpoctpaneHue cBera. OTpaxeHue u npenomieHue ceeta. [lnockoe 3epkano. JInnzel. @okycHoe
paccTosiHuE U ONTHYecKast cuiia JUH3bl. OnTudyeckue npubopsl. [lucnepcus cera.

Lemoncmpayuu:

1. CoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

. IlpuHuumn necTBust MUKpOQOHA U TPOMKOTOBOPHUTEIIS.
. IlpuHUMIIBI paAROCBS3H.

. IlpssmonuHeiHOe pacpoCcTpaHeHe CBETa.

. OtpasxeHue cBera.

. IIpenomnenue certa.

. XoJ nydelt B coOuparoleii JuH3e.

. XoJ1 lyuel B pacCeMBarOILEH JINH3E.
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. Ilomyuenne n300pakxeHui ¢ MOMOILBIO JINH3.



10. [IpuHIMIT AeHCTBUSA MPOSKIIMOHHOIO amapaTa u oToarmnapara.

11. Monens riasa.

12. Tucnepcus Genoro ceera.

13. Tony4enue 6en0ro cBeTa NMPH CI0KESHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimoi:

1. UccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.

2. V3y4eHue siBICHUSI PacIpOCTPaHEHHS CBETA.

3. HUccnenoBanue 3aBUCUMOCTH yIJIa OTPaXXECHUS CBETa OT yIjla MaACHUs.

4. Vzy4eHne cBONCTB H300paKeHHS B IIOCKOM 3epKalle.

5. Nzamepenne GpoKyCHOTO pacCTOSHUSI COOMPAIOIIEH JTHH3HI.

6. [Tomyuenne n300paskeHUH C TOMOIIBIO0 COOMPAIOIIEH JTHH3BI.

7. HaGmoneHure siBJIeHUS JUCIIEPCUH CBETA.

Bosmoorcnvie 06vexmui axckypcuti: TeneoHHas craHuus, Gu3norepaneBTUIECKUl KaOMHET MOMUKIMHUKY, PAANOCTAHINSA, TEIELEHTp, Tenerpagd.
KBanToBble siBl1eHMs

Crpoenue aroma. [Tmanerapuas mojens atoma. KBantoBsie moctyiarsl bopa. Jluneliuarsie ciekTpbl. AToMHOE sipo. CoctaB aToMHOTO siapa. SnepHble cuibl. Jledekr
Macc. DHEeprusi CBSA3M aTOMHBIX anep. PagmoakTuBHOCTE. MeETOIBI perucTpaluil SACPHBIX U3TydeHUH. SnepHble peakuuu. SnepHblii peakTop. TepmosiepHble
peaknuy. BriusiHue pauioaKTHBHBIX M3TYYEeHUI HA KUBBIE OPraHU3Mbl. DKOJIOTHYECKHE MPOOIEMBI, BO3HUKAIOIIHE TIPU UCTIONB30BaHUN ATOMHBIX DJIEKTPOCTAHIINH.

Lemoncmpayuu:

1. HabGnronenue TpexoB anbgha-yacTuil B kamepe BuibcoHa.

2. YCTpOMCTBO W PUHIIHIT ICUCTBUS CYSTUYNKA HOHU3UPYIOIINX YaCTHII.
3. Ho3zumerp.

Jlabopamopnvie pabomol u onvimol:



1. M3mMepeHue iieMeHTapHOT0 3JIEKTPHUECKOTO 3apsia.

2. HaGmroieHre JTHHEHYAThIX CIIEKTPOB U3TY4YCHHUSL.

Ctpoenue u 3Boaonusa Beenennoii

I'eonenTpuveckas ¥ relUOIEHTpHYECKas cucTeMbl Mupa. Pusndeckas npupona HebecHbIx Ten ConHewHoi cucTeMsbl. [Ipoucxoxaenne COTHEYHON CHCTEMBI
Ousnueckas npupoaa Conama u 38e31. Ctpoenue Beenennoit. Dpomonus BeeneHHOT.

JeMoHCTpauuu:
1. ActpoHOMIYECKHE HAOIOICHHSL.
2. 3HaKOMCTBO C CO3BE3/IMAMH F HAOIIO/IEHUE CYTOYHOTO BPAIIeHHUs 3BE€3THOTO Heba.

3. Habmonenne nemwkenwst Jlyasl, CoHIIA U TUIAHET OTHOCUTENHHO 3BE3/I.



TemaTu4eckoe IJIAaHUPOBaHUE C ONpeacJaJeHuEeM OCHOBHbLIX BU/10B y‘-lCﬁHOﬁ ACATCIBbHOCTH

7 xjaace
2 yaca B Heenro, Bcero 68 uacos

OcHoBHOe coep:kaHue 10
TeMaM

KoanuecTBo
9acoB

XapakTepHCTHKA OCHOBHBIX BH0OB AeAATEIbHOCTH 00y4aiomerocsi
(Ha ypoBHe y4eOHBIX AelicTBHIN)

Du3nka — HAyKa 0 Ipupoie

[IpuBoauTH MpHUMEPHI HU3NUECKOTO TENA, SIBICHUS, PAa3IHMYaTh BELIECTBO U TEJIO.
Omnpenenuts LeHY AETICHUS U IOTPEIIHOCTb.

Onpenensatb 00beM KHIKOCTH C TIOMOIIBI0 MEH3YPKH.

CrtpoeHue BelecTBa

[IpuBOaUTh TIpUMEpHI, JOKA3BIBAIOIINE CYIIECTBOBAHHWE MOIIEKYI;, OIPENEeNSITh COCTaB MOJIEKYI; pelIaTh
KadecTBEHHBIE 3amaun Ha 1-e moitosxenne MKT.

OrmpeziensiTh pa3Mep Majioro Tena.

Pemate kadecTBeHHBIE 3amaun Ha gaHHoe monoxkeHue MKT; mokaswsiBaTh JBIKEHHE MOJIEKYIN;, JKCITe-
PUMEHTAIBFHO JTOKA3bIBaTh 3aBUCHMOCTh CKOPOCTH MU (Y3UN OT TeMIEpaTyphl, OOBICHATh CMauUBaHUE U
KaIUWJUISIPHBIE SIBJIEHUA.

Pelrenue kauecTBEHHEBIX 3aj1ad.

JIBH:KeHUE U
B3auMOojIeiicTBHE TeJl
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HpI/IBOIlI/ITB OPUMCEPLI PA3JIMYHBIX BUAOB IABHUXCHUS, MaTepPIaJ'ILHOfI TOYKH, JOKa3bIBATb OTHOCHUTCIIbHOCTH
ABWXXCHUS, TYTH, TPACKTOPUH.

[IpumenaTs GopMyIIbl CKOPOCTH, ONIUCHIBAThH JBIKEHHE 110 TpaduKy CKOPOCTH, OIPEAEISITH CKOPOCTH 110 Ipa-
¢uKy, cTpouTh rpaduK CKOPOCTU U ABMKEHHMS; IEPEBOJUTH €ANHHUILIBI n3MepeHus ckopoct B CH.

Pemats 3amaun Ha JaHHBIE POPMYIIBL.
Pemrate rpaduueckue 3agaqm.

CpaBHI/IBaTL MaccChbI TCJI IIPpH UX B33HMO}ICI7[CTBI/II/I.




[IpuBoaNTH MIPUMEPHI ABMKEHHS IO MHEPLMH; PEIIaTh 3aa4yH [0 TeMe.

OmnpeaensiTe IIOTHOCTH MO TabJHIIe; TEPEBOANTE €AUHULBI IIIOTHOCTH B CH.

Pemrate 3agaun 1 u 2 ypoBHel Ha pacdeT IIIOTHOCTH, MACCHI, 00beMa; paboTaTh C TAONUYHBIMU TaHHBIMH.
PaGoratb ¢ Becamu, MeH3ypKoi. [IpoBoaANTE pacdeT MIOTHOCTH U paboTaTh ¢ TaOIUIIEH TNIOTHOCTH.
3amaun 2 u 3 ypoBHSI.

[Tonb30BaThCS AMHAMOMETPOM.

I'padnaeckn n300paXkath CHITy U HAXOJUTh PABHOCHCTBYIONIYIO HECKOIBKUX CHIL

N300pakats rpaduecku CHITy YIIPYTrOCTH, €€ PACCUUTHIBATH, U3MEPSITH.

I'paduuecku n300paxarh CUITY TSDKECTH M PACCUUTHIBATD €€.

Paznnyate Maccy Tena 1 Bec Tena; OnpeieNiaTh BeC Teja ¢ MOMOIIBI0 JMHAMOMETpa, Tpaduiecku n300paxkaTh
BEC.

I'panynpoBath NpyKUHY U U3MEPSTH CHIIbI JTUHAMOMETPOM.

Nzobpaxath rpaduvecky CUiTy TPEHUsI, U3MEPSITh CHITYy TPSHUSI.

JlaBJjieHue TBepABIX TeJ,
JKHAKOCTEH U ra3oB
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Pemmath kauecTBEHHBIC 33]1auH; SKCIIEPUMEHT TI0 OIPE/ICIICHHUIO IaBJICHUS OpycKa.

Pemiate kauecTBEHHBIE 3a/1a4H; IPOBOAUTH ONBITH HAa 3aKOH [lackans.

Pemartp kauecTBeHHBIE 32/1a4H; IPUBOUTH MPUMEPHI TPUMEHEHHS aKBaIaHTa U TITyOMHHBIX aIllapaTos.
Pemarp pacuerHble 3a1aun 1 1 2 ypoBHSIL.

[IpuBOIUTH TPUMEPHI MPAKTUIECKOTO MPUMEHEHUSI COOOIIAOIINXCS COCYIOB.

[Tonb30BaThCst 6apOMETPOM-aHEPOUIOM.

Pelrenne kauecTBEHHBIX 3a71a4.

ITons30BaTbCsd MaHOMETpPaMHU.




OOmBscHEHNE PUYHNHBI BOSHUKHOBEHHSI apXUMEIOBOU CHIIBI.
Onpenensare cuity Apxumena. Pabora ¢ Tabmurieii;

BrLicHATE YCJIOBHA IJIaBaHUA TCJI.

Jueprus. Padora.

Pemrats 3amaun 1 u 2 ypoBHSL.

MomuHoCTB o
Pemats kauecTBEHHBIE 337]a4M HA BUABI U IPEBPALIEHUS MEXaHUYECKON IHEPTUH.
12 W300paxkathb peruar rpaduyecku; OnpeaessTh iedo cuiisl. DopMynupoBaTh yCcI0BUE PABHOBECHE pPhIUara.
BBINOTHATE ONBIT ¥ IPOBEPUTH YCIIOBUE PAaBHOBECHE phIUara.
[IpuBONTH PUMEPHI TIOJIE3HOM 1 3aTpadeHHON PaOOTHI.
IHoBTOpEHUe 4
8 ki1ace
yaca B HEJEII0, Bcero 68 yacos
OcHoBHOE cogepsKaHue 110 KosnyectBo XapakTepHCTHKA OCHOBHBIX BH/IOB JIeSIT€JILHOCTH 00yYaK0Ierocs
TeMaM JacoB (Ha ypoBHe yueOHBbIX AeiCTBHIA)
TenyoBbie siBJICHUS YMeTh U3MEHTh BHYTPEHHIOIO SHEPIHIO TeIa Pa3IUYHBIMU CLIOCOOAMH.
YMeTh 00BSICHATD pa3iruyHble BUAbl Terionepeaayn Ha ocHoBe MKT 1 00bACHSITS NpUMEHEHHE pa3InIHbIX
BUJIOB TEIUIONEpPEIAUN.
23

YMeTb paccuuThIBaTh BHYTPEHHIOIO SHEPTHUIO.
YMeTh u3MepATh TeMIIEpaTypy.

PaccunTeIBaTh KOJIMYSCTBO TEILIOTHI.




YMeTh onpeAensaTh YASIbHYIO TEIUIOEMKOCTh TBEPJOTO Tea.
IIpyuMeHATh 3aKOH COXpaHEHUs SHEPTUH.

YMeTh IPUMEHSTH ypaBHEHHUE TETIOBOTO OajaHca.
OOBACHSTD arperaTHble COCTOSIHUS BenecTBa Ha ocHoBe MKT.

[Tonp30BaThCs TAONIUIIAMH, PACCUUTHIBATH KOJIMYECTBO TEIUIOTHI MPU JaHHBIX ()a30BBIX MEpexojax,
00BscHATH mporecckl Ha ocHOBe MKT.

ITonk30BaThCs TabULIAMU, OOBSACHATH — Tporecchl Ha ocHoBe MKT.
YMeTh U3MEPATh U PACCUUTHIBATH BIAKHOCThH BO3IyXa.

OO0BscHITH paboTy TypOuHBI, paccunThiBaTh KI1/[ TemioBsix nurateneit

JyeKTpUYeCcKHe ABJICHUS
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OmnpenensaTs 3HaKU IEKTPHICCKUX 3apJ0B B3aHMOICHCTBYIOIMINX TEl.

YMeTh onpeaensTh KOMUIECTBO IIEKTPOHOB B aTOME, YHCJIO IIPOTOHOB U HEUTPOHOB B spE.
OOBACHATD pacnpeielIeHIE IEKTPHUUECKHIX 3apsAA0B MIPH PA3TUUHBIX CIIOCO0AX JIEKTPU3ALIUH.
OOBACHATH NPOLIECCHI, CBA3aHHBIE C HIIEKTPUUECKH 3apSHKEHHBIMH TEIaMU.

OnpenensaTh HalIpaBJIeHNUE TOKA, OOBSCHATH Pa0OTYy M Ha3HAYCHHE UCTOYHHUKOB TOKA.

YepTUTh MEKTPHYECKHE CXEMBI H COOMPATh MPOCTEHIINE YK TPUIECKUE TETTH.
PaccunThIBaTh CHITy TOKA M TTOJIB30BAaTHCS aMIIEPMETPOM.

Cobupars  DIEKTPUYECKYIO IETb U U3MEPSATH CUITY TOKA.

[Tonp30BaTHCS BOIBTMETPOM, PACCUUTHIBATE HAIIPSKEHHUE.

CoOupath JEKTPUUYECKYIO LIENb U U3MEPSTh BOJILTMETPOM HANPsDKEHUE.

PaccuuteiBaTh COIIPOTUBJICHUE, O6B$ICH$ITL, Mo4YEMY IMMPOBOJHUK UMECT COITPOTUBIICHUEC,; ONIPCACIIATh YACIIb-
HOC CONIPOTUBJICHUC 110 Ta6J'H/ILIC.




Pemarts 3amaun Ha 3akoH OMma.

[Tonmp30BaThCs aMIIEPMETPOM, BOJIBTMETPOM, IKCIIEPUMEHTAIILHO OIPEIENISTh COMTPOTUBIICHUE TPOBOIHUKA.,
CpaBHUBATh CONMPOTHUBIICHUS TIPOBOTHUKOB TI0 X BOJLT-aMIIEPHBIM XapaKTCPUCTHKAM.

OnpenensTh HapsHKEHUE, CHITY TOKa U COTTPOTUBRIICHUE ITPH TIOCIICIOBATEIIEHOM COSAMHEHUH TIPOBOTHUKOB.
OnpenensTh HaNpsHKCHUE, CUITY TOKA ¥ COMPOTUBIICHUE MTPH APaJUICIIbHOM COCTUHCHUH TIPOBOTHUKOB.
PaccuutbiBath paboTy U MOITHOCTH TOKA SKCIIEPUMEHTAIBHO, aHATTUTUIECKH.

OnpenessTh MONMI0Ca MAarHUTA, HAMPABICHUE MATHUTHBIX CHJIOBBIX JIMHUH.

YBeauunBaTh MarHUTHOC I[Cf/iCTBHG TOKa, ONPCACIATh HAIIPABJICHNUC MAaIrHUTHBIX CUJIOBBIX JIMHUMN
CoJICHOHMIA.

OnpenensTh HaNpaBJICHUE TOKA, MArHUTHOTO TIOJIS.
OOBSICHATH pa0OTYy JICKTPOIABUTATENS U AICKTPOU3MEPUTEIILHBIX IPUOOPOB.

IIpuMeHSTh OJIy4EHHbBIE 3HAHUS.

DJIEeKTPOMATHUTHbIE
SIBJICHUA

OHpe,I[eJ'IfITL MOJIr0Ca MaruuTa, HaltlpaBJICHUC MAIrHUTHBIX CUJIOBBIX JIMHUH.

VBennunBaTh MarHUTHOE HeﬁCTBHG TOKa, OIPEACIATh HAIIPABJICHUC MAaIrHUTHBIX CUJIOBBIX JIMHUN
coJIeHouaa.

OnpeensTh HaIIpaBJICHUE CHJIbI AMIIepa, TOKa, MAarHUTHOTO TI0JIs, OOBSICHATH pab0OTy KMHECKOa U

5
reHeparopa.
OOBSICHATH pabOTYy IEKTPOABUTATENS U AIEKTPOU3MEPUTENLHBIX IIPUOOPOB.
[IpuMeHATh OTy4YeHHBIE 3HAHUS.
CBeToBbBI€E ABJICHUSA PasnnuaTh HCTOYHHKU CBETA.
10

OOBSICHATD 06pa3OBaHI/IC TCHHU U NOJIYTCHHU, 3aTMCHUA.




CtpouTs X0/l OTPaKEHHOTO JIy4a, 0003HAYaTh YIIIbI ACHUS U OTPAXKEHH; CTPOUTH N300pakeHne mpe-
MeTa B 3epKaJe.

CTpOI/ITL X0 MPEJIOMIICHHBIX nyqeﬁ, OOBSICHATH SABJICHUSA, CBA3aHHBIC C IIPEJIOMIICHUEM CBETA, 0003Ha4YaTh
YTOJI IIPEIIOMIICHUA.

Crpouts m300pakeHHe TpeAMeTa B JIMH3E; PAacCUUTHIBATH (POKYCHOE PACCTOSIHWE M ONTHYECKYIO CHITY
JIUH3BL,

DKCIIEPUMEHTAIBHO ONPEAETATH (POKYCHOE PACCTOSHUE U ONITHUECKYIO CHITY JIMH3BI.

OOBSICHATH PabOTY IJ1a3a; Ha3HAUCHUE U JICHCTBUE OYKOB

IHoBTOpEHUE 2
9 kjaace
3 uaca B Hezemo, Beero 102 gaca
KosmmuectBo XapakTepHCTHKA OCHOBHBIX BH/JI0B JAeATEJIbHOCTH 00y4al0Ierocst
OcHOBHOE cogep:KaHUe 110 TeMaM . .,
4acoB (Ha ypoBHe y4eOHBIX AeiicTBHIL)

3aKO0HBI B3aNMO/AEliCTBUA U
JBHKEHUS TeJl

35

HabmonaTh 1 onMchIBaTh MPSIMOIMHEHHOE U PABHOMEPHOE JBM)KEHUE TEIICKKH C KalleIbHULIEH;
ONPENENATH MO JICHTE CO CIIEJaMU Karelb BUJl IBMXKEHUSI TEICKKHU, IPOUACHHBIN €10 IyTh U IPOMEKYTOK
BpPEMEHH OT Havalia JIBWKEHHS JJO OCTAHOBKH; 0OOCHOBBIBATH BO3MOXKHOCTh 3aMEHBI TENIEKKH €€
MOJICNBI0 (MaTepHUaTbHON TOYKO) JJISl OTIMUCAHUS JIBHKECHUS




[TpuBOONTH IPHMEPHI, B KOTOPHIX KOOPAMHATY JBHKYIIIETOCS TeNa B JIF000I MOMEHT BPEMEHH MOKHO
OTIpeIeNNTh, 3HAS €r0 HAYaIhbHYIO0 KOOPAMHATY W COBEPIIICHHOE MM 3a TAHHBINA POMEKYTOK BPEMEHH
MepeMenieHne, U Hellb34, €CIIM BMECTO IIepeMeNIeHus 3aaH IPOiiIeHHBINA Ty Th

Ornpeaenars MOAYIU U MPOESKIUYA BEKTOPOB Ha KOOPAUHATHYIO OCh; 3alUCHIBATH YPABHEHUE IS
ompezeNeH s KOOPAMHATHI ABIKYIIETOCS Tella B BEKTOPHOH U CKaJSIpHOH (hopMe, HCITOIb30BaTh €T0 IS
perieHus 3aaa4

3anuchiBaTh (POPMYJIBI: ISl HAXOXKICHHUS TIPOCKIIMU U MOJIYJIsl BEKTOpA MepeMEIICHH s Tea, IS
BBIYMCIICHHS] KOOPAMHATHI JIBIKYIIET0Cs Tella B JTI000# 3a1aHHbI MOMEHT BPEMEHH; JI0Ka3bIBaTh
PaBEHCTBO MOJIYJISl BEKTOpA TIEPEMEIICHHUS IPOWACHHOMY IyTH M IUIOIIAAHU 0] IPaduKOM CKOPOCTH;
CTPOUTH TpadUKH 3aBUCUMOCTH VX = VX(t)

OOBACHITH GPUIUUECKUI CMBICI TIOHSTHIA: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE; TPUBOUTH IPUMEPHI
PaBHOYCKOPEHHOTO JIBHKCHUS; 3aIUCHIBATH (DOPMYITY JUIsl OTIpeesieHHsS YCKOPEHHS B BEKTOPHOM BHJIE U
B BHUJIC TIPOCKIINI HA BHIOPAHHYIO OCh; MPUMEHSTH (JOPMYJIIBI JJISl pacueTa CKOPOCTH TeJla U €ro
YCKOPEHHS B PELICHUH 3a]1au, BEIPaXKaTh JTI00YIO U3 BXOAIINX B ((OpMYITy BEJIMUMH Yepe3 OCTajIbHBIE.

Mexannueckune KoJie0aHnus u
BOJIHBI. 3BYK
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OHpe,I[eJIfITL KoJlebaTeIbHOe ABHIKCHHUEC 110 €ro MpU3HaAKaM; MPUBOAUTD IIPUMEPBI KOHGGaHI/II\/II;
OIMIUCBIBATH AUHAMUKY CBO60ILHI)IX KoJieOaHMit MPYXXUHHOI'O 1 MATEMAaTUYCCKOI'O MASITHUKOB; U3MEPATH
JKCCTKOCTD MPYKKUHBI WX PE3NHOBOI'O IIHYpa

Has3piBaTh BEeIMUMHBL, XapaKTepU3YIOLINE KOIeOaTenbHOE IBH)KEHHE; 3alIUChIBaTh (YOPMYITy B3aUMOCBS3U
NepuoJa U 4acTOThI KojeOaHui; MPOBOAUTH SKCIIEPUMEHTAILHOE UCCIICI0BAaHNE 3aBUCUMOCTH IIEpUoaa
KOJIeOaHHI TIPY)KUHHOTO MasiTHHKa OT M u K.

IIpoBOUTE HcCIeOBAaHMS 3aBUCMOCTH TIEpHOa (YacTOThI) KOeOaHWi MasgiTHUKA OT JUITMHBI €T0 HUTH;
NPECTABIATh Pe3yIbTaThl U3MEPEHHUI M BEIYUCICHUI B BUJIE TAOJHII; padoTaTh B TPYIIE; CIyIaTh
OTYET O pe3yNbTaTaxX BHINOIHEHUS 3aJaHusI-TIpoekTa «Onpeenenrue Ka4eCTBEHHOW 3aBUCUMOCTH
nepuoja KoJiebaHuil MaTeMaTHYECKOr0 MasiTHUKA OT YCKOPEHUS] CBOOOTHOTO MajieHUs»

OOBACHATD NPUUMHY 3aTyXaHUsI CBOOOIHBIX KOJICOaHUIA;

Ha3bIBATh YCJIIOBUC CYHICCTBOBAHUA HE3ATYXaOIINX KoJIeOaHMI




OOBSCHATD, B YEM 3aKIIIOYAETCS SABIICHHE PE30HAHCA; IPUBOIUTH IPHUMEPHI TIOJIE3HBIX W BPEIHBIX
MIPOSIBIICHHUH PE30HAHCA U ITyTH YCTPAHEHHS MOCIETHIX

Paznuuate IIOIIEPEYHBIC U IIPOJOJIBHBIC BOJIHBI; OITMChIBATh MCXaHU3M O6pa30BaHI/IH BOJIH, Ha3bIBaTh
XapaKTCPpU3YyIOIIKUEC BOJIHBI (1)I/IBI/IIIGCKI/I6 BCJIIMYHHBI

Ha3srpiBaTh BCJIMYUHBI, XapaKTCPUIYIOIUEC YIIPYTUEC BOJIHEI; 3alIMCbIBATH (I)OpMyJ'IBI B3aMMOCBA3U MEXKIY
HUMHU

Ha3spiBaTh uamna3oH 4acTOT 3BYKOBBIX BOJIH; IPUBOJUTH IPUMEPHI HICTOYHUKOB 3BYKa; IIPUBOJUTh
000CHOBaHUS TOTO, YTO 3BYK SIBIISIETCSI IPOIOJIBLHON BOJNHOM; CIIyIIATh AOKIA] «Y IbTPa3ByK U
WH(Pa3BYK B IPUPO/IE, TEXHUKE 1 MEAUIMHE, 33/1aBaTh BOMPOCHI M MIPUHUMATh y4acTHE B 00CYKICHUH
TEMBI

Ha ocnoBanuu YBUACHHBIX OIIBITOB BBIABUI'ATh T'MIIOTE3bI OTHOCHUTEIILHO 3aBUCUMOCTHU BBICOTEI TOHA OT
YacTOThI, a TPOMKOCTH — OT aMIUIMTYIbI KoJIeOaHHMM HCTOYHHKA 3BYKa

Be1aBUraTh rHMOTE3BI O 3aBHCHMOCTH CKOPOCTH 3BYKa OT CBOMCTB CpEJbI M OT €€ TEMIIEPATYPHI;
0OBSICHATH, TOYEMY B Ta3aX CKOPOCTh 3BYKa BO3PACTAET C TIOBBIIICHUEM TEMIIEPaTyphl

HpI/IMeHSITB 3HAHUS K PECHICHUTIO 3a1a4

OOBSICHATH HAOJIFOTaEMBIi OTIBIT IO BO30YXICHUIO KOJIEOaHHI OJTHOTO KAMEPTOHA 3BYKOM,
HCITyCKAaEeMBIM JIPYTUM KaMEPTOHOM TaKOH K€ YaCTOTHI

DJIEKTPOMATHHUTHOE I10JIe
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ﬂeHaTB BbIBOJABI O 3aMKHYTOCTH MarHuTHBIX JIMHYUHA 1 00 0CIa0IeHuu oIS C YAAJIE€HUEM OT
IIPOBOJITHUKOB C TOKOM

DopMyTUpPOBATh MPABHUJIIO IPABOM PYKH AJISI COJICHOM 1A, IPAaBUIIO OypaBUrKa; ONPEACIISTh HalpaBieHHE
3JIEKTPUIECKOT0 TOKA B IIPOBOJIHUKAX M HAIPABJICHUE JINHUM MarHUTHOTO TOJIS

[TpuMeHsTh MpaBUIIO JEBON PYKH; ONIPEAEIISTH HAIIPABICHUE CUIIbI, JEHUCTBYIOIIEH Ha 3JIEKTPUUECKUIL
3apsij, IBMXKYIIUKACS B MATHUTHOM T10JI€; ONPEAeATh 3HAK 3apsiia U HalpaBJIeHUE IBUKEHUS YaCTULIbI

3anuckeBaTh (l)OpMyJ'Iy B3aUMMOCBA3U MOAYJISA BEKTOpa Mar HUTHOH HUHAYKIIUA B, MAar"guTHOTO II0JIA C
MOAYJIEM CHJIbL F, ﬂeﬁCTBYIOLHCﬁ Ha IPOBOJHUK ,Z[JII/IHOfI 1, paCHOJ’IO)KGHHBIfI NEPNCHAUKYIISIPHO JIMHUAM
MarHuTHOM HWHAYKIUHA, U cuioii Toka | B IMPOBOJAHHUKE; OITUCBIBATH 3aBUCUMOCTb MAIrHUTHOI'O IIOTOKA OT




WHAYKIIMU MarHuTHOT'O IOJIs, ITPOHU3BIBAIOUIETO IJIOMIa/lb KOHTYpa U OT €T0 OPUCHTAIIUH 110
OTHOIIICHUIO K TUHUSM MarHUTHOM HWHAYKIIUU

Ha6J'IIOI[aTL 1 OITMCBIBATH OIBITEI, IIOATBEPKAAOIIUE ITOABJICHUE DJICKTPUYCCKOIO IIOJIA TP U3MCHCHUN
MAarauTHOTIO I10JIA, J€JIaTh BbIBOAbI

HpOBOI{I/ITB HCCIIEA0BATEIbCKUN OKCIICPUMEHT I10 U3YUCHHIO SIBJICHUSA 3H€KTpOMaFHI/ITHOﬁ WHOYKIUU;
AHAJIM3UPOBATH PE3YJIbTAThI 9KCIICPUMCEHTA U 1CJIaTh BLIBOABI,

paboTaTh B TpyImie

HabnronaTh B3anMoieicTBIE aTFOMUHUEBBIX KOJIELl C MArHUTOM; OOBACHSTH (PU3UUECKYIO CYTh IIpaBHUiIa
Jlenua u ¢popMynHupoOBaTh €ro; MPUMEHTH NpaBuwiIo JIeHa 1 IpaBUIIO IPABOU PYKH VIS ONIpEe/ICHUS
HaIpaBJIeHUs HHAYKIMOHHOTO TOKa

HaGmonaTh 1 OOBSCHATH SBJICHUE CAMOMHTYKITHH

Paccka3spiBaTh 00 YCTpOWCTBE U IPUHIIMIIE JEHCTBUS TeHepaTopa MEPeMEHHOT0 TOKa; Ha3bIBaTh CIIOCOOBI
YMEHBILIEHUS TIOTEPD NEKTPOIHEPTUH Iepeiaye ee Ha

OO0JIBIITIE PACCTOSIHIS; PACCKa3bIBaTh O HA3HAYEHUH, YCTPOMCTBE U IIPHUHIIUTIE ACHCTBUS
TpaHcopMaTopa u ero MPUMEHEHUH

Ha6J]IO,I[aTL OIIBIT 11O U3JIYUCHHUIO U MPUEMY DJICKTPOMArHUTHBIX BOJIH; OITUCBIBATE PA3JIMYNA MCKIY
BUXPEBBIM 3JICKTPUUCCKUM U SJICKTPOCTATHUYCCKHUM ITOJIAMU

HaGmronaTh cBOOOIHBIE 3JICKTPOMArHUTHBIC KOJICOAHUS B KOJICOATeIbHOM KOHTYPE; JeJIaTh BHIBOJIBI,
peuiats 3a7auu Ha Gopmyiry ToMcoHa

Paccka3biBaTh 0 IpUHIMITAX PATUOCBI3U U TEIEBUICHUS; CIyIIaTh JOKIa «Pa3BuTue cpeacTB u
Croco00B nepeaun HHPOPMaIMK HETATICKHE PACCTOSHUS ¢ APEBHUX BPEMEH U JI0 HAILIUX JHEH»

Ha3wiBaTh Pa3IMYHbIC TUAITIA30HBI DJICKTPOMArHUTHBIX BOJIH

HaOronaTh pasiioskeHue 0€10ro cBera B CIIEKTP IIPH €r0 NPOX0XKIECHUN CKBO3b IIPU3MY U IOJIyueHHE
0eIloro CBeTa MyTeM CIIOKEHHS CTIEKTPAIBHBIX [[BETOB C MIOMOIIBIO JTHH3BI; OOBACHITH CYTh U 1aBaTh
onpeziesieHNe SBJICHUS TUCTIEPCUU




HaOnronaTh CIUTOIIHOM M IMHEWYaThle CIEKTPhI CITyCKaHMs; Ha3bIBaTh YCIOBHS 00pa30BaHUs
CIUIOLIHBIX U IMHEHYATHIX CIIEKTPOB UCITyCKaHMUs; paboTaTh B IPYIIIE;

CJIyuiaTb JOKJIaJQ «MCTOI{ CIICKTPAJIbHOI'O aHaJin3a U €ro MpUMCHCHUC B HAYKE U TCXHUKC)

OOBSICHATH U3TYUYCHUE U TIOTJIONICHUE CBETAa aTOMaMH U MPOUCXOXKICHUE TUHEHYATHIX CIICKTPOB Ha
OCHOBE IOCTYIaToB bopa; paboTaTs ¢ 3agaHusIMH, TPUBEACHHBIME B pa3zaelne «/Toru riraBen

CTpoeHne aToMa U AaTOMHOT' 0 15 OmnuceiBaTh OMBITE Pezepdopaa: 1o o0HapyKEHUIO CIIOKHOTO COCTaBa PAJAHOAKTHBHOTO H3IYICHHUS H TIO
SIIpa, UCMOJIb30BaHNeE JHEPTHHU HCCIJIETIOBAHUIO C TIOMOIIBIO PACCESHHS 0-9aCTHI] CTPOSHUS aToMa

aTOMHBIX fi/1€e
P OOBACHATH CYyTh 3aKOHOB COXPaHEHHsI MACCOBOTO YUCIIA U 3apsaa IPH PaluOaKTUBHBIX IPEBPAILICHUIX;

MPUMEHSTh 3TU 3aKOHBI [IPU 3aIIMCH YPABHEHUH SIIEPHBIX PEaKIui

N3MmepsTh MOITHOCTH 03Bl PAJHallMOHHOTO (poHa JJO3UMETPOM; CPAaBHUBATH MOJTYUCHHBIN Pe3ybTaT ¢
HauOONBITUM JTOIMYCTHUMBIM JIJIS YeIOBEKa 3HAUYSHHEeM; paboTaTh B TPYIIe

IIpuMeHsTh 3aKOHBI COXPAHEHUsI MacCOBOTO YMCIIA U 3apsa IS 3allUCH YPaBHEHUM SICPHBIX PEaKIUM
OOBACHITH GUINUECKUI CMBICI MTOHSATHI: MAaCCOBOE U 3apsJI0BOE YUCIIa
OOBACHATH PU3NUECKUI CMBICI OHSATHIA: SHEPTHA CBS3H, IeEeKT Macc

OnuckiBaTh MpolLece JAeNeHNs sSIpa aToMa ypaHa; 00bICHATh PU3NYECKUI CMBICT TOHATHI: LETTHAs
peakiysi, KpuTHYeCcKas Macca; Ha3bIBaTh YCIOBHS IPOTEKAHUS yIIPABISIEMOH IEMTHON peakiiu

PacckasbpiBaTh 0 HA3HAYEHUU AJIEPHOTO PEAKTOPA HA MEJJIEHHBIX HEUTPOHAX, €r0 YCTPOUCTBE U
MPUHIUIE ASUCTBUS; HA3bIBaTh NpeumMyliecTBa U HepocTaTku ADC nepell ApyrUMU BUIAMU
3JIEKTPOCTaHIIMM.

Ha3biBaTh pu3nueckre BEMYMHBL: TOMIOIIEHHAS /1032 HU3JTyueHus], KO3 (DUIIMEHT KaueCcTRa,
SKBHUBAJICHTHAs 1034, IEPUOJ MTOIypacnaia; caymaTs noknaa «HeratupHoe Bo3eHCTBUE paguauy Ha
YKUBBIE OPTaHU3MBI ¥ CTIOCOOBI 3alTUTHI OT HEEH

Ha3ssiBats yciioBHs IPOTEKAHMS TEPMOSIIEPHON peakliy; IPUBOAUT IPUMEPHI TEPMOSIACPHBIX
peakuuii; IPUMEHSTh 3HaHUSA K PELICHUIO 3a/1a4




Crpouth rpadpuk 3aBUCHMOCTH MOIIHOCTH JI03bI U3TYUSHHS MPOJAYKTOB pachaia pajoHa OT BpeMEHH,
OIIEHUBATH 1O TpadUKy Mepruo. morypaciaga MpoayKTOB paciajia pajoHa; MPeICTaBISITh Pe3yIbTaThl
M3MEepeHuid B BUe TaOIuI, paboTarh B TPyIIe

CTtpoeHue u IBOJTIONHS
Bcenennoii

HabmonaTs cnaiiaet wim dororpaduu HeOSCHBIX 00bEKTOB; HA3bIBATH TPYIITLI OOBEKTOB, BXOSIINX B
COJIHEYHYIO CHCTEMY TMPHUBOJIUTH MPUMEPHI H3MCHEHUS BUA 3BE3IHOTO He0a B TCUCHHUE CYTOK

CpaBHMBATh IUIAHETHI 3eMHOW TPYIIIBI; MJIAHETHI-TUTAHThI; AaHATU3UPOBATH POTOrpayy MU CIIANIBI
IUTAaHET

OnuceiBath Gororpaduu Manbix Tes COTHEUHON CUCTEMBI

OOBSCHATH (U3UYECKHUE MPOIECCH, MPOUCXOAIINE B Henpax CoJIHIA U 3BE31; Ha3bIBaTh MPUYHHBI
oOpa3zoBanus nsaTeH Ha COJHIIE; aHATM3UPOBATh (OTOrpad il COTHETHOH KOPOHBI M 00pa30BaHU B HEH

OnuceIBaTh TPU MOJIETTH HECTAIIOHAPHOH BeeneHHo, npeanoxeHnpie @pruaMaHoM; OOBACHATh B YeM
MPOSIBIISIETCA HECTAIIMOHAPHOCTH BeeneHHOH; 3anuchiBaTh 3aKoH Xa00:1a

JleMOHCTpHUPOBATh MPE3CHTAIMH, Y4aCTBOBATh B 00CYK/ICHUY MTPE3CHTAIINH; pab0TaTh C 3aIaHUSIMH,
MIPUBEICHHBIMU B paznene «Toru riaBb»

IHoBTOpEHUe







