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INOACHUTEJIBHAA 3AIIMCKA

Copep:xanne MporpaMMbl HANPaBJICHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHOU TPAMOTHOCTH YYAIIUXCS U
OpraHMu3aIMio U3ydeHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCS BO3MOXKHOCTHU ITpeIMeTa
B peaymm3anuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U METAIIPEIMETHBIM PE3yIbTaTaM
o0ydeHus, a TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEJAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yromuii A1 €CTECTBEHHOHAYUHBIX YY€OHBIX ITPEIMETOB, IOCKOIBbKY
(u3nUecKkre 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHEN, ONOJIOTHel, acTpOHOMHUEH
u Qusnueckoil reorpaduein. duznka — 3T0 NpeaMeT, KOTOPbII HE TOJIBKO BHOCUT OCHOBHOM BKJIa/1 B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEJOCTaBIIseT Haubosee sicHble 00pa31bl IPUMEHEHHs HAy4HOTO
METO/1a MO3HAHUA, T.€. ClI0co0a MOoTy4YeHHUs 10CTOBEpHBIX 3HaHUH 0 mupe. Hakonen, ¢pusuka — 31o
IpeMET, KOTOPBIA Hapsdy ¢ JPYTMMHU €CTECTBEHHOHAYUYHBIMU IPEeAMETaMH JOJDKEH /1aTh IKOJIbHUKAM
IpeJCcTaBiIeHNe 00 YBIEKATEeIbHOCTH HAYYHOTO UCCIIEJOBAHUS U PAlOCTH CAMOCTOSITEIIbHOI'O OTKPBITHS
HOBOTI'O 3HaHMU.

OpnHa U3 rI1aBHBIX 33734 pU3HMUECKOro 00pa3oBaHUs B CTPYKType 0011ero oopa3oBaHus COCTOUT B
(OopMHUPOBAHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M UHTEpECa K HayKe y OCHOBHOM MaccChl 00yJarouuxcs,
KOTOpBIE B JalibHEHIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cepax aestensHocTH. HO HEe MeHee
BaXHOM 3aJ1aueil ABJISECTCS BBISIBICHNUE U MIOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJIEH J1JIs1 IPOAOIKEHUS
0o0pa3oBaHus U JajbHENIEH TPOPECCHOHAIEHON ACSITEIIBHOCTUA B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEJOBAaHUM U CO3aHUU HOBBIX TeXHOJOTUi. COrinacHo NpUHATOMY B MEXAYHApOAHOM COOOILECTBE
omnpezeneHuto, «KEctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIOCOOHOCTh Y€JI0BEKAa 3aHUMATh AKTUBHYIO
IPaXAAHCKYIO MMO3UIIMIO MO0 00IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HiesMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBAaTh B apI'yMEHTHUPOBAHHOM OOCYX/IE€HUU MTPOOIJIEM, OTHOCSIINUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSM, YTO TPeOyeT OT HErO CIEYIOIINX KOMIIETEHTHOCTEM!:

— HAy4HO 0OBSACHATH SIBJICHHA,
— OIICHUBAaTh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HMHTCPIPETUPOBATH JAHHBIC X NCII0JIb30BATh HAYYHBIC JOKA3aTCIbLCTBA IJIA IMOJTYUCHW S BBIBOOOB.

N3yuenne pu3uku crnocoOHO BHECTH pellaroIIuii BKIal B pOPMUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH O0YYaOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

enu nzydyenus: Gpu3Mku Ha ypoOBHE OCHOBHOTO 00IIIero oopasoBaHust onpeneiacHsl B Konmnenun
npenoiaBaHus yueoOHoro npeaMera «du3nkay B 00pa3zoBaTenbHBIX opranu3anusax Poccuiickoit deneparumy,
pean3yIoNX OCHOBHBIE 00111€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPKIEHHOM permenneM Kosnerun
MunuctepcrBa npocsenienus Poccuiickoit @eneparun, nporokos ot 3 nexadps 2019 r. Ne [TK-4BH.

Henu nzydyenus Gusmnku:

— MpHOOpeTeHne UHTEpeCca U CTPEMIICHHS 00yJaroINXCcs K HAyYHOMY U3YUYE€HUIO TPUPOIBL,
pa3BUTHE HMX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— pa3BUTHUE NMPEACTABICHUIN 0 HAYYHOM METO/e MMO3HaHus U (POpMHpPOBAHUE UCCIIEI0BATENHCKOTO

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opmupoBaHre HAyIHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3y4eHNsI OCHOB CTPOCHUS MaTepHH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHHE MPEACTABICHUHN O POIH (PU3UKHU IJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA,

— Ppa3BUTHE NPEICTaBIECHUI 0 BO3MOXHBIX cepax Oyayielt npodeccuoHalIbHOM AesTeIbHOCTH,
CBSI3aHHOH C (DU3MKOH, MOJTOTOBKA K JaJbHEHIIEMY O0YYEHHUIO B 3TOM HAIPaBJICHUU.

JlocTKeHHE ATUX IIeJIe Ha YPOBHE OCHOBHOT'O 0011Ier0 00pa30oBaHUs 00ECTICUNBACTCS PEIICHUEM
CJICMYIOIINX 3aJ1ay:

— IpUOOpETEeHNE 3HAHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKUX, TEIJIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;

— an06peTeHHe YMeHI/Iﬁ OITHCBLIBATh U OOBICHATH (1)I/I3I/I‘ICCKI/I6 SABJICHHUA C UCIIOJIB30BAHHUEM
MOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOI0B PCUICHHUA HpOCTCfII.HPIX paC‘léTHBIX 3aJa4 C UCIIOJIb30BaHHECM (I)I/ISI/ILICCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U IMPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4,

— Ppa3BHUTHE YMEHHI HAOJIIOIaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, 1a00paTOpHbIe PadOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOEHHUE IPUEMOB pabOoThHI ¢ UH(POpMalHel Ppu3nueckoro coaep>kanus, BKI0Yasi HHPOPMAIHIO O

COBPCMCHHBIX JOCTUKCHHUAX (1)I/ISI/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC PIH(i)OpMaIII/II/I;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHOMN NeATEIPHOCTH, CBSI3aHHBIMU C (PU3UKOH, U

COBPCMCHHBIMU TCXHOJIOI'UAMU, OCHOBAHHBIMU HA JOCTUKCHUAX (1)I/I3I/I‘-IGCKOﬁ HayKH.

MECTO YYEBHOTI'O IIPEJIMETA «®PU3UKA» B YYHEGHOM IIVTAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBisercst 00s3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanus. JlaHHas mporpaMMa npeycMarpuBaeT u3ydyeHue GuU3uKu Ha 6a30BOM YpOBHE B
00Béme 238 1 3a Tpu rosa oOyueHus 1o 2 4 B HeJIeN0 B 7 U 8 Kiaccax M 1o 3 4 B Hezieno B 9 kiiacce.



COJEP)KAHUE YYEBHOI'O IIPEAMETA

7 KJIACC

Pazjen 1. ®u3uka u €€ poJib B MO3HAHMH OKPY:KAIOIIEr0o MUpa

dwu3uka — HayKa 0 IpUpOJIe, M3ydaeT (PU3UIecKue IBICHUS: MEXaHUICCKHUE, TETUIOBBIC, JIEKTPUICCKIE,
MAarHUTHbBIE, CBETOBBIE, 3ByKOBBIC.

duzndeckue BennIuHbl. M3mepenue ¢puszndeckux BennyuH. Ousznueckue npudopsl. [TorpemHocTs
U3MepeHuil. MexxayHapoHas CUCTEMA €IUHULL.

Kak ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH U3YYAlOT MPUPOY. EcTecTBeHHOHAYYHBINH METO] ITO3HAHUS:
HaOJI0/IEHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BEIABI)KCHHUE THITOTE3, SIKCIICPUMEHT 110 TPOBEPKE THITOTES,
o0BsicHeHHe Ha0MoAaeMoro sBiaeHus. Onucanue pU3nYecKuX SBICHUI ¢ TOMOIIBIO MOJIENIEH.

JdeMoHcTpauuu
1. MexaHuueckue, TEII0BbIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue NpudOpPsI U Mpolelypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM ITPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. OnpenieneHye HeHbl JeNIeHUs 1IKajdbl U3MEPUTEIBHOr0 Mpudopa.

2. 3MmepeHue pacCTOSHUM.

3. U3mepenune o0bEMa JXKUIKOCTH U TBEPIOTO TEa.

4. OnpeneneHue pa3MepoB MaJbIX TEJI.

5. U3mepenue temneparypsl IPU MOMOIIIH KUIKOCTHOT'O TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.

6. [IpoBenenue nccnaen0BaHus MO MPOBEPKE FMIIOTE3bI: 1aIbHOCTh MOJETA LIAPUKA, ITYIIIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [lepBoHayajibHbIe CBe/leHUs 0 CTPOEHHUH BelllecTBa

CTpOeHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MECPBhI. OHBITBI, AOKa3bIBAOMINE JUCKPETHOC CTPOCHUC
BCIICCTBA. OHBITLI, JAOKa3bIBAKOIHNE JUCKPETHOC CTPOCHNUEC BCIICCTBA.

Z[BI/I)KGHI/IC HacCTull BEIICCTBA. CBs13b CKOPOCTH ABWIKCHUSA HaCTUL C TCMHGp&TypOI’I. BpoyHOchoe
JABHKCHUC, ,I[I/I(l)q)y3l/l${. BzaumogeiicTBHE YacTHUII BEISCTBA: IMPUTAKCHUEC U OTTAJIKHUBAHUC.

ArperaTHble COCTOsIHU: BECIIECTBA: CTPOCHUEC I'da30B, JKHIKOCTEHN U TBépI[LIX (KpI/ICTaJ'IJ'II/I‘-ICCKI/IX) TCII.
BzaunMocss3b MCKIAY CBOMCTBaMH BEIIIECTB B Pa3HbIX arpe€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI. B3anMOCBS3b MCKAY CBOMCTBaMHM BEIIIECTB B
Pa3HbIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHHUEM. OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoHcTpanuu
1. HabGmromenne OpOyHOBCKOTO JIBHKCHHSI.
2. Habmonenue quddysun.

3. HaGmtonenune siBneHni, O0OBACHSIOMINXCS MTPUTSKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIICCTB.

JlaGopaTopHblie padOThI U ONBITHI

1. Ouenka aAuaMeTpa aToMa METO/I0M PsAJI0B (C UCTIONb30BaHUeM (poTorpaduii).
2. OnbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/1eiicTBUU
Mexanunueckoe aBuxeHue. PaBHomepHoe u HepaBHOMEpHOE ABMkeHHEe. CkopocTb. CpeiHsisi CKOPOCTh MPU
HEPaBHOMEPHOM JBHKCHHUH. Pacuér nyTu U BpeMeHU IBHKEHMS. PaBHOMEpPHOE U HEPAaBHOMEPHOE [IBU -

wenue. Ckopoctb. CpeiHssi CKOPOCTh MPY HEPAaBHOMEPHOM JIBHKEHUU. Pacu€T myTH v BpeMeHH JBUKEHHUSL.



SBnenue uHepuu. 3aKoH UHepUUU. B3auMoeiicTBre Ten Kak NpuYruHa U3MEHEHUSI CKOPOCTHU ABUKEHUS
ten. Macca kak Mmepa HHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsI3b IIIOTHOCTH C KOJIMYECTBOM MOJICKYJT B
equHNIE 00BEMA BEIECTBA.

Cuiia Kak XapakTepucTHKa B3aumoiericTBrs Teil. Cuiia ynpyrocty v 3akoH ['yka. 3mepenue cuiibl ¢
MOMOIIBIO THHAMOMETpa. SIBJICHHE TATOTEeHUA U cuia TsbkecTr. Cuita TsbkecTd Ha Apyrux miaHetax (MC).
Bec Tena. HeBecomocts. CrioxeHue cuii, HalpaBiEHHBIX M0 OJHOM npsMoid. PaBHoelicTByomas cui. Cuna
TpeHus. TpeHune CKOJIbKEeHUs U TpeHue mokosi. Tpenue B npupose u texauke (MC).

JdemMoHcTpauuu

1. HabmoieHne MexaHu4ecKoro ABUKEHHUS Tela.

2. I3mepeHue CKOpOCTH MPSMOJIMHEHHOTO JBUKCHUSI.

3. HaGmroneHnue siBIeHUsI HHEPITUH.

4. Habnronenre n3MeHEeHHUs! CKOPOCTHU MPU B3aUMOJACHCTBUHU TEJl.
5. CpaBHeHuE Macc MO B3aUMOJICHCTBHIO TETI.

6. Ciio)eHue CUJl, HallpaBJIECHHBIX 110 OJJHOM MPAMOM.

JlaGopaTopHble pad0ThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOT'O IBIKEHHS (IIAapHUKa B )KUIKOCTH, MOAEIH JIEKTPUIECKOTO
ABTOMOOWJIS U T. 11.).

2. Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUSI OpyCcKa M IIapUKa 110 HAKJIOHHOW TIJIOCKOCTH.

3. Onpenenenue IIOTHOCTU TBEPOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTskeHus (edopMalivn) Npy>KUHbI OT MPUII0KEHHON
CHUIBI.

5. OnBITH, TEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHJIBI TPEHHUSI CKOJIBKEHUS OT Beca Tella M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, *KUKOCTEl U ra3oB

I[aBJ'IeHI/Ie. CHOCO6I>I YMCHI)HI€HI/I$[ nu YBGJ'II/I‘IGHI/HI JaBJICHUS. HaBJ'IeHI/Ie rasa. 3aBI/ICI/IMOCTI> JABJICHHUS ra3a
oT 00béMa, TemmnepaTypsl. [lepenaua naBienust TBEPABIMU TEIaMU, )KUIKOCTIMH U razamu. 3akoH [lackas.
[THeBMaTHYECKHE MALTUHBL. 3aBUCUMOCTD JaBICHHUSI )KUJKOCTH OT TIyOuHBL. [ pocTaTnueckuii mapaaokc.
CooOmraronuecs cocysl. [ uapaBinyecKkue MeXaHU3MBbI.

Atmocdepa 3emau u atMmocdepHoe naBieHue. [I[pudnHbI cylecTBOBaHUS BO3AYITHONW 000I0UKH 3eMITH.
Omnswit Toppuuemnnu. M3amepenue atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(HEpPHOTO TaBJICHHS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t usmepenus: atMochepHOro JaBIeHHUS.

JleficTBrE XKUIKOCTHU U Ta3a Ha MOrPYKEHHOE B HUX Teo. BriTankuBaromas (apxume1oBa) cuiia. 3akoH
Apxumena. [lnaBanue ten. BoznyxornnaBanue.

JdemMoHcTpanuu

. 3aBUCHMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

. Ilepenava naBieHus KUAKOCTBIO U Ta30M.

. CooOmaromuecst cCocyabl.

. 'mppaBnnueckwmii npecc.

. [IposiBnenue neicTBust aTMOchEpHOro JAaBJIECHUS.

. 3aBUCHUMOCTb BBITQIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YaCTH Tela U INIOTHOCTH JKUKOCTH.

~N QN L B W N

. PaBEHCTBO BBITAIKMBAIOIIEN CHIIBI BECY BHITCCHEHHOM KUIKOCTH.
8. YciioBue miaBaHus TE: MJIaBAHUE WU MOTPYKEHUE TEJT B 3aBUCUMOCTH OT COOTHOIIEHUS IITIOTHOCTEN
TeJa U JKUIKOCTH.

JlabGopaTopHblie padOThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00BhEMa MOTPyKEHHOHN B )KHIKOCTH YaCTH TeJa.



2. OnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEMCTBYIOIIEH Ha TENO, IOIPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, ICCTBYIOINICH Ha TEJIO B )KUJKOCTH, OT MACChI TENA.

4. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD BHITAJIKUBAIOLIEH CHIIbI, AEHCTBYIONIEH HA TETO B AKUJIKOCTH,
0T 00bEMa NOrpyXKEHHOMN B )KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

5. KoncrpynpoBanue apeomMeTpa Uiid KOHCTPYUPOBAHUE JIOAKU U OTNPECIICHHUE €€ TPYy30MOAbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHeEpPIUst

Mexanunyeckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHas IIOCKOCTh. [IpaBuio paBHoBecus poryara. [Ipumenenue
IpaBHJIa paBHOBECHS pbIvara K 070Ky. «3omotoe npaBuiio» mexanuku. KIT/] mpocTeix MexaHHU3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprus. Kunetnueckas u noreHuuanbHas sueprus. [IpeBpanienue ogqHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpPAHEHUsI SHEPTUH B MEXAHUKE.

JdemMoHcTpauuu
ITpuMepbl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue pabOThI CUITBI TPEHUS ITPU PABHOMEPHOM JBUKEHUH Teja M0 TOPU30HTATIBHON
MOBEPXHOCTH.

2. UccnenoBanue ycnoBUil paBHOBECHS pblyara.

3. U3mepenue KIIJI HakJIOHHOM TIJIOCKOCTH.

4. 3y4yeHue 3aKOHa COXPAHEHUS MEXaHUYECKON SHEPTHH.

8 KJIACC

Pazgen 1. TensioBble siBJIeHUSA

Mogenu TBEPAOTO, )KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrananueckue 1 amopgHbIe Tena.
OOBsicHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
teopun. CMaunBaHue U KaWIISIpHBIE SBICHUA. TerIoBoe paclupeHue 1 cxxarTue.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TETIJIOBOTO JBM)KEHUS YaCTHUILI.

Brytpennss sHeprus CriocoObl H3MEHEHHS BHYTPEHHEHW SHEPTHHU: TeTIonepeaada U CoBepIIeHne paboThl.
Buns! Temonepenaun: TEIONPOBOIHOCTE, KOHBEKIIUS, H3ITyYCHHE.

KommgecTBo TeruioTsl. Y aenpHas TEMIOEMKOCTh BEIIECTBA. TerI000MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro 6ananca. [InaBienue u oTBepaeBaHNe KPUCTAJUIMIECKHIX BEIIECTB. Y AeTbHAsS
teruioTa miasieHus. [lapoobpazosanue u konneHcanus. Mcnapenne (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCHMOCTh TEMITEPATyPhI KUTICHHSI OT aTMOC(EpPHOTO aBieHus. Bia)kHOCTh Bo3ayXa.

OHeprus TOILIMBA. Y JeJIbHAS TEIUIOTa CTOPAHMS.

[Tpununs! paboTs! TemnoBbix Apurarenei. KIT/I teroBoro apurarens. TemnnoBble IBUTATENN U 3aIlUTa
okpyxatoriet cpensl (MC). 3akoH coxpaHeHUs U MIPEeBpaLeHHs SHEPTUHU B TerIoBbIX npoueccax (MC).

JdemoHcTpauuu

1. HabGmoienne OpOyHOBCKOTO JIBHKCHHS

. Habmonenue nuddysun

. Habmroienue siBneHnii cMauMBaHus U KaWJUISIPHBIX SBJICHUN

. Habnroienue TerniaoBoro pacuipeHus Tein

. I3meHeHne JaBJICHU ra3a IMIPpU U3MCHCHHUHU 00néMa u Harp€BaHHuu UJIN OXJIAXKIACHUU
. IlpaBuia u3mMepeHns TeMIneparypsl

. Bunpsl Teruonepenaun

00 N O i A W N

. OxnaxaeHue npu COBEpIICHUN PadOThI



9. HarpeBaHue nipu COBEpIICHUH paOOThHI BHEITHUMHU CHUJIAMH
10. CpaBHEHUE TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HaOmroneune kumeuns

12 .HaGuroieHue MOCTOSHCTBA TEMITepaTyphl MPH TIJIaBJICHUN
13. Moaenu TEIUIOBEIX ABUTraTEIeH

JlaGopaTopHble pad0ThI U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIM caxapa

3. OnbIThI 10 HAOTIOACHUIO TETJIOBOTO PACHIMPEHUS Ta30B, )KUJIKOCTEH U TBEPBIX Tell

4. OmnpeneneHue AaBleHUs BO3yXa B OaJIOHE LINpHULa

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUSI BO3/1yXa OT €ro 00bEMa 1 HarpeBaHUs WU
OXJIQXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEeMIIEPaTyphl

7. HabnroieHre u3MeHeHusl BHyTPEHHEH SHEpruu Tela B pe3yibTare TeIuIonepeaau u padoThl BHEITHUX
cuI

8. ccrnenoBanue sSBICHUS TEIDIOOOMEHA ITPH CMEITMBAHUH XOJIOTHOW U TOPSTUCH BOJIBI

9. OmnpeienieHNe KOJUYECTBA TEIUIOTHI, IOJyYEHHOTO BOJOW MIPH TEIIOOOMEHE C HarpeThIM
METATMYECKUM LIUITUHAPOM

10. Onpenenenue yaenbHON TEMI0EMKOCTH BEILIECTBA

11. VccnenoBanue mporecca ucrnapeHus

12. Onpenenenre OTHOCUTENILHOM BIaXKHOCTH BO3yXa

13. Omnpenenenne yaeabHON TETUIOTHI IJIABJICHUS JIba

Pazgen 2. DiekTpuyeckne M MATHUTHBIE SIBJICHUS

Onexrpusanus Tein. [[Ba poga anekTpuuecKux 3apa10B. BzaumonelictBue 3apsbkeHHBIX Tenl. 3akoH Kynona
(3aBHCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TeJI OT BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXTy TeJIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 35ekTprudeckoro nois. [IpuHun cynepno3sunum 31eKTpUIECKUX
nojei (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu anexTpuueckux 3apsaoB. DJIeMEHTapHbIN IeKTpudeckuil 3apaa. Ctpoenue aroma. [IpoBogHukn
Y TUIJIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsija.

DNeKTpUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. MICTOUHHKH MTOCTOSIHHOTO TOKA.
JlefcTBUS 37EKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUYECKUIM TOK B HKHUAKOCTAX
Y ra3ax.

DnekTpuyeckas nenb. Cuina Toka. DnekTprudeckoe HanpsbkeHrne. COnpoTUBIEHUE TPOBOIHUKA. Y IEIbHOE
CONPOTHUBIIEHHE BellecTBa. 3akoH OMa 1 yyacTtka nend. [locnenoBarensHoe U napaiesIbHOE COEAMHEHNE
MIPOBOIHHUKOB.

PaboTta u MOLTHOCTH ANIEKTpUYECKOro ToKa. 3akoH Jxoyns— JleHna. DnekTpuyeckue enu U noTpeduTenn
JNEeKTpUYECKOM aHepruu B ObITy. KopoTkoe 3ambIkaHMeE.

[TocTostHHBIE MarHuTHI. B3auMoAeicTBUE TOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHuTHoe mosie
3eMJIM U €ro 3Ha4eHHe JUIA )KM3HU Ha 3emute. OnbIT Operena. MarHUTHOE 10JI€ 3JEKTPUYECKOTO TOKA.
[IpumeHeHne MEeKTPOMarHuToB B TEXHUKE. JlelicTBHE MarHUTHOTO 1Ol HA TPOBOJAHUK C TOKOM.
ONEeKTpOoABUTaTENb IOCTOSHHOTO TOKA. Mcronb30BaHNe 2JIEKTPOABUraTeNIel B TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOpTE.

OmnbiTel @apanes. SIBneHue anekTpoMaruuTHON HHAYKIUU. [IpaBuiio Jlenna. Dnekrporeneparop. CriocoOs

MOJIYy4YCHHA BHGKTqueCKOﬁ OHCPI'UH. 9H€KTpOCTaHI_[I/II/I Ha BO300HOBIIIEMBIX HCTOUHHKAX OHCPTHHU.



JdemoHcTpauuu

1. Dnexrpuszauus Ten

JIBa poja 3JIEKTPUUYECKHUX 3apSAI0B U B3aUMOJICHCTBUE 3apSHKEHHBIX Tell
Y CTpolcTBO U ICUCTBUE AJIEKTPOCKOTA

DJIeKTpOCTaTUYECKask MHIYKIIHS

3aKOH COXpaHEHHUS JICKTPUUYECKUX 3apsSI0B

[IpoBOIHUKYN W AUAIEKTPUKH

MoaenupoBaHH€e CHIIOBBIX JUHUN AIEKTPUUECKOTO OIS

© NNk w

HcTouHMKH TOCTOSHHOTO TOKA

9. JleicTBUA ANEKTPUUYECKOTO TOKA

10. DnexkTpudecKuii TOK B )KUJIKOCTH

11. I'a30BbIit pa3psg

12. I3MepeHue cuibl TOKa aMIIepMETPOM

13. V3MepeHue 35IeKTpUIeCcKOro HampsKEeHUs] BOJIBTMETPOM

14. PeoctaT u Mara3suH COpOTUBICHUIN

15. BzaumopeiicTBrE MOCTOSIHHBIX MAaTHUTOB

16. MoaenvupoBaHue HEBO3MOXKHOCTH Pa3IeJICHUs MOJIFOCOB MarHuTa
17. MoaenupoBaHue MarHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB

18. OmbIT Dpcrena

19. MaruuTHOE 10JIe TOKA. DJIEKTPOMarHuT

20. JlelficTBUE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM

21 DnexTpoaBUrareiab MOCTOSHHOTO TOKA

22. ViccnenoBanue SIBJICHUS DJIEKTPOMArHUTHOM UHAYKIIUU

23. OnbiTel Papanes

24. 3aBUCUMOCTb HANPABJICHUS MHAYKIIMIOHHOTO TOKa OT YCJIOBUM €ro0 BO3HUKHOBEHUS
25. DnekTporeHepaTop MOCTOSIHHOTO TOKa

JlabopaTropHbie padoThI M ONIBITHI

1. OmnbIThI 10 HAOIOJCHUIO SJIEKTPU3ALINH Te HHAYKIHUEH U IPU COMPUKOCHOBEHUN
HccenenoBanue NeUCTBUS DJIEKTPUYECKOTO OIS Ha IPOBOJIHUKYU U TUIICKTPUKH
C6opka 1 mpoBepKa pabOThI AIEKTPUUYECKOH 1IN MTOCTOSTHHOTO TOKa

W3mepenue u peryampoBaHue CHIIBI TOKa

A

Hsmepenue u perynupoBaHie HAMPSHKEHUS

6. HccnenoBanue 3aBUCHMOCTH CHJTBI TOKA, UIYIIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIPSKEHUS Ha PE3UCTOPE

7. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JICKTPHUECKOTO COMMPOTHBIICHHS MIPOBOJHUKA OT €T0 JJIUHEI,
IJIOILA U TIOTIEPEYHOTO CEYeHUS U MaTepHalia

8. TIpoBepka npaBuiia CIOXKEHHUS HAMIPSHKEHUH TIPH TTOCIIEIOBATEIFHOM COSTMHEHUN JIBYX PE3UCTOPOB

9. TlpoBepka npaBuiia IJisi CUJIbI TOKA MPU NapAJJIEIbHOM COEAMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI AMEKTPUUECKOTO TOKA, HIIYIIIETO YePE3 PE3UCTOP

11. Onpenenenne MOIMIHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE

12. NccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO Yepes3 JaMIIOUKY, OT HANPsKEHUs HA HEH

13. Onpenenenne KI1J1 narpeBaTens

14. UccneqoBanye MarHUTHOT'O B3aUMOJICUCTBUS IOCTOSIHHEIX MAarHUTOB

15. VI3yueHue MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPU UX 00BbEIMHEHUH U pa3ielIeHuU

16. UccnenoBanue NeWCTBUS 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI B3AUMOJICUCTBHS KaTYIIKU C TOKOM M MarHuTta OT
CHWJIBI TOKA U HaNpaBJI€HUS TOKA B KaTyILIKe

18. 3yuenue AecTBUS MArHUTHOTO TOJIs1 HA IPOBOJHUK C TOKOM

19. KoncrpyupoBanue M M3y4eHHE PaOOThI AJIEKTPOJABHUIATEINS

20. Usmepenue KI1JI anexkTpoaBuraresibHOM yCTaHOBKH

21. OnbITHI 110 UCCEAOBAHUIO SBICHUS 3JIEKTPOMArHUTHON MHAYKIUU: UCCIIEIOBAaHUE U3MEHEHUN
3HAYCHUS U HANPABJICHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 1. Mexanuueckue iBJICHUSA

Mexannueckoe qBuxeHne. MarepuainbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTIO
JIBWKEHUA. PaBHOMEpHOE MPSAMOJIMHEHOE ABMKEHKE. HepaBHOMEpHOE MPAMOJIMHENHOE JBUKECHUE.
CpenHsis 1 MTHOBEHHAsl CKOPOCTh Teja MPYU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHelHoe aBuxkeHne. CBoboaHoe nagenue. OneiTol [ anumnes.

PaBHOMepHOE BIKEHUE 110 OKpY:KHOCTH. [lepros u yactota obpamienus. JIuneiinas u yrioBasi CKOPOCTH.
[leHTpOCTpEMUTEIBHOE YCKOPEHHE.

[Iepsrlii 3ak0H HeroToHa. BrOpon 3akoH Herorona. Tpernii 3akoH HeroTona. [IpuHumn cynepnosuunu
CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHUS CKOJIbXEHUS, CHJIa TPEHUS MIOKOSI, IPYrUe BUbI
TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J{BuykeHue miaHeT
Bokpyr Comnnua (MC). [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U TIeperpy3KH.

PaBHOBecue maTepuanbHOi TOuku. AOCOIIOTHO TBEPIOE Tesno. PaBHOBECHE TBEPIOTO Tea € 3aKPEIIEHHOM
OChIO BpauieHus. MoMmeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. U3menenne ummnyinsca. IMmynbe cuiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
newxenue (MC).

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus CBsi3b SHEPrUH U paboThI
[ToreHunanpHas sHEpIUs Tela, MOJHATOrO HAJl HOBEPXHOCTHIO 3eMiIM. [loTeHInanbHas SHEpIrys CKaTon
npyxuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPAHEHUsI MEXaHUUECKOM
SHEPIUH.

JdemMoHcTpauuu

Habumronenne MmexaHn4eckoro JBUKEHMsI Tela OTHOCUTENLHO Pa3HbIX TeJl OTCUETa

CpaBHeHME MyTel U TPACKTOPUN JBMKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TE OTCUETa
N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO IBUKEHUS

HccnenoBanue MPHU3HAKOB PABHOYCKOPCHHOTO IABHKCHUS

A

Habmronenue nBrkeHus Tena no oKpyXHOCTH
6. HabGmroieHne MexaHW4IeCKUX SBJICHUHN, MPOUCXOIANINX B cucTeMe oTcuéTa «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOuHeTa (pU3nKu
7. 3aBHMCHMOCTb YCKOPEHHMs T€JIa OT MACChl TEJIA U IEUCTBYIOLIEH Ha HETO CUJIBI
8. HabOmroneHune paBeHCTBa CHII TTPH B3aUMOJICHCTBUN TN
9. M3MeHeHue Beca Tena NPy YCKOPEHHOM JABUKEHUU
10.ITepenava nmmynbca Mpy B3aUMOICHCTBUM Tl
11.ITpeobpazoBanusi SHEPTUH MPU B3aUMOACHCTBUU Te
12.CoxpaHenue uMITyJIbca IPU HEYIIPYTOM B3aUMOJEHCTBUU
13.CoxpaneHne uMIynbca Ipu aOCOIOTHO YIPYTOM B3aUMOACHCTBUH
14.Ha6mtoieHre peakTUBHOTO JIBMXKEHUS



15. CoxpaHeHue MEXaHUYECKOI SHEPTHH IPU CBOOOHOM IMaJJCHUN
16. CoxpaHeHre MEXaHUYECKON SHEPTUU IIPH JBHXKCHHUH TEJIa O] IEHCTBUEM PYKUHBI

JlaGopaTropHblie padoThI M ONBITHI

1. KoHcTpyrpoBaHue TpakTa AJisl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBH)KEHUS [IApUKA WIH
TEJEKKH

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK ABMXKEHUS IapyKa [0 HAKIOHHON
IJIOCKOCTH

3. Omnpenenenre yCKOPSHHsI TeIa MPU PAaBHOYCKOPSHHOM JIBH)KEHUH TI0 HAKJIOHHOM MJI0OCKOCTH

4. HWccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKCHHUH 0€3 Ha4aabHOM
CKOpOCTH

5. IIpoBepka TUIIOTE3bI: €CIH MPU PABHOYCKOPSCHHOM JABM)KCHUU 0€3 HauaIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psiJi HEUETHBIX YMCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHHU OJTMHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CUIIbl HOPMAJIBHOT'O 1aBJICHUS

7. Onpenenenue kodpuueHTa TPEHHS CKOIbKEHUS

8. Onpenenenue KECTKOCTU MPYKUHBI

9. Ompenenenuie pabOTHI CUIIBI TPEHUS TIPYU PABHOMEPHOM JBUKEHHUH TeJa [0 TOPU30HTAIBHOM
MOBEPXHOCTHU

10.0Onpenenenne paboOTHI CHITBI YIIPYTOCTH TIPH MOABEME TPy3a C HCIIOIH30BAHUEM HEITOABIKHOTO H
MOJABUKHOTO OJIOKOB

11.M3y4eHue 3akoHa COXPaHEHUs YHEPTHUH

Pa3zgen 2. Mexannyeckue KoJ1e0aHNUA U BOJTHBI

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUIl: Iepuo/l, 4acToTa, aMILIUTY/1a.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpallienue suepruu npu KojaedaTenbHOM ABHKEHUU.
3aryxatomue konebanus. BeiHyxieHHble koneOanus. Pesonanc. Mexannyeckue BosHbl. CBoOlcTBa
MeXaHU4YeCKUX BOJIH. [Ipo nonbHBIE U ITOnEepedHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpOCTPaHEHHUS.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicMuueckue BosiHbl (MC).

3Byk. ['pomMkocCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3ByKa. IHppa3ByK U yJIbTpa3BYyK.

JdemMoHcTpanuu

1. Habmtoienue xonebaHuii Tes MoJ1 AEWCTBUEM CHIIBI TSPKECTH U CUIIBI YIIPYTOCTH
2. Habmroienue konebaHuii rpy3a Ha HUTU U Ha IPYKUHE

3. HabmroieHue BBIHYKJIEHHBIX KOJIeOaHUN U pe3oHaHca

4. PacripocTpaHeHne NpoJ0IbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN)

5. HaGmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHI pe30HaHC

JlaGoparopHble padoThI M ONBITHI

1. OnpeneneHue 4acTOTH U IEPHO/Ia KOJIEOAHWI MaTeMaTUYECKOTO MasSTHIKA

2. OnpeneneHye 4acToThl U epHo/ia KoJieOaHUH Py KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCUMOCTH Tepro/ia KoseGaHuil MOABEIIEHHOT0 K HUTU TPy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCMMOCTH NIepro1a KoseOaHUM MPY>KUHHOTO MasgiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH TepHoja KojebaHui rpys3a, MOABEIIEHHOT0 K HUTH, OT MacChl rpy3a

6. OnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MIEPHO/Ia KoJeOaHuil MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a
1 KECTKOCTH MPYKUHBI

7. U3mepeHue yCKOpeHUs CBOOOIHOTO TaICHUS

Pa3nesn 3. DileKTpOMarHuTHoOE 10Jie U 3J1eKTPOMArHUTHbIE BOJIHBI



DNEKTPOMarHuTHOE 1oJi€e. DJIEKTPOMarHUTHbIE BOJHBIL. CBOMCTBA 3J1EKTpOMarHUTHBIX BOJIH [lIkana
JJIEKTPOMAarHUTHBIX BOJIH. MCoap30BaHUE 2JIEKTPOMarHUTHBIX BOJIH JJII COTOBOM CBSI3H.
OnexTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
2. BoiHoBEIE CBOIICTBA CBETA

JlaGopaTopHblie padoThI U ONBITHI

1. I/ISYI{CHI/IC CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C IIOMOIIbIO MOOMJILHOTO TeJ'Ie(l)OHa

Pasznea 4. CBeToBbI€E ABJICHNSA

JlydeBast monensb cBera. Mctounnku ceta. [IpsMonuHeitHoe pacnpocTpaneHue ceeta. 3arMenust CoinHua u
Jlynel. OTpakenue ceta. [1mockoe 3epkanno. 3aKOH OTpakKeHHUs CBETA.

[Ipenomiienue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHee oTpakeHue csera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydeit B muH3e. OnTuyeckas cucreMa goroanmnapara, MEKpockona u Teneckona (MC). I'ma3
KaK ONTHYECKas CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTh.

Paznosxxenue 6emnoro cera B ciekTp. OnbiTel HetoToHa. ClioxkeHue CeKTpaibHbIX 1IBETOB. Jucnepcus
CBeTa.

JdemMoHcTpauuu

[TpsMonuHeiHOe pacipoCcTpaHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHHit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienne ceera.

OnTH4eckuii CBETOBO/I.

Xona nydei B coOuparoliei JuH3e.

Xop Iydel B pacCEeUBAOIIEH JINH3E.

NN R LD =

[Tonydenne n300paxeHUii ¢ MOMOILBIO JIMH3.

9. Tpunnun aeiicTBus GoTroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10.Mogens rnasa.

11.Paznosxxenue 6eioro cBera B CIIEKTP.

12.TlomyueHnue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJia OTPaKEHUS CBETOBOTO JIy4a OT yIJjia IMaieHusl.

2. N3ydeHune xapakTepUCTUK U300paKeHUs MMPEMETa B TNIOCKOM 3epKalle.

3. UccnenoBaHue 3aBUCMOCTH YIJla IPEJIOMIIEHHUS CBETOBOTO Jiyda OT yIJia MaJeHHs Ha TPaHUIle «BO3AYX
—CTEKJIO.

4. TlonmyueHnue n300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3BI

5. Onpenenennie POKyCHOTO PACCTOSHUS U ONITHYECKOM CUJTBI CO OMparoIei TMH3HI.

6. OnBITHI O pa3I0KEHUIO OEJI0T0 CBETa B CIIEKTP.

7. OnBITHI O BOCTIPUSATHIO I[BETA MPEAMETOB MPU UX HAOIIOJEHIH Yepe3 LIBETOBbIE (DUITBTPHI.

Pa3nena 5. KBantoBble siBJIeHUA

OmnpiThl Pesepdopaa u mutanerapuast Mozens atroma. Mojens atoma bopa. Mcyckanue u norionieHue
cBeta aToMmoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(a, 6eta u rammansnydenus. CTpoeHne arToMHOTo aapa. HykinoHHas moaens



aToMHOro siapa. M30Tonsl.
PanuoakTtuBHbIe npeBpaiienus. [leproa nmomypacnaaa aTOMHBIX s€Ep.
SnepHbie peakiy. 3aKOHBI COXPAHEHHUS 3apSAI0BOI0 M MAaCCOBOTO UMCEN. DHEPIUsl CBSI3U aTOMHBIX SEP.
CBs13b Macchl ¥ Hepruu. Peaknuu cuaTe3a u aenenus saep. Mcrounuku sneprun Coinnna u 38€31 (MC).
SAnepnas sHepreTuka. JlelicTBUs paJuOAKTUBHBIX U3JIy4€HU Ha )KuBble opranu3Msl (MC).

JdemoHcTpaumuu

1. CrexTpbl U3Y4EHUS U TTOTJIOLICHHUS.

2. CHeKTphl pa3IM4YHbIX Ta30B.

3. CrexTp Bogopoa.

4. HaGnroenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOIIUX U3ITYYECHUH.

6. Peructpanus usny4eHus NpUPOAHBIX MUHEPATIOB U MTPOJYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HabnroieHne CITOMIHBIX ¥ IMHEHYaThIX CIIEKTPOB H3ITYYCHHUS.

2. UccrnenoBanue TPEKOB: U3MEPEHUE YHEPTHH YACTUIIBI 10 TOP MO3HOMY yTH (110 doTorpadusim).
3. 3mepeHne paainoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 a0 IIM I MOAYIb

[ToBTOPUTENBEHO-0000IIAIOIINN MOTYSIb IPEIHA3HAYEH ISl CHCTEMAaTH3auu U 0000IICHUS [TPEIMETHOTO
COJIEp>KaHUs U OIbITA JESTEIIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3UKH, a TAKXKE IS
noAroToBKA K OCHOBHOMY rOCYJapCTBEHHOMY dK3aMeHY MO (hU3HKe A7l 00y4aronuxcs, BEIOPaBIIUX 3TOT
yueOHBIN MTpeIMeT.

[Ipu n3ydeHnn JTaHHOTO MOJYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUNBACTCS JOCTHKEHHE MTPEIMETHBIX M METAINPEIMETHBIX TNIAHUPYEMBIX Pe3yIbTaTOB
00ydeHus1, GOpMHUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB UCCIICAOBAHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSMU OOBSICHATH (PU3UUECKUE SIBJICHUS, TPUMEHSS
MOJTYyYEHHBIC 3HAHMS, PEIIATh 33]1a4l, B TOM YHCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAIIbHBIE.

[TpuHIIMTIHATIBEHO JEATEIBHOCTHBIN XapaKTep JaHHOTO pa3iesa peain3yeTcs 3a CUET TOro, YTO yJaluecs
BBITIOJIHAIOT 3a/IaHUS, B KOTOPBIX UM IPEJIaracTcs:

— Ha OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBACHATH (hU3HUECKUE SIBICHUS B
OKpY’Karolen MpupoJie ¥ MOBCEAHEBHOM KU3HU;

— HCIIOJIB30BAaTh HAYUYHBIC MCTOAbI UCCIICAOBAHW A (i)I/ISI/I‘-ICCKI/IX ﬂBHGHI/Iﬁ, B TOM YMCJIC IJIA IMIPOBECPKU
TUIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOIOB,

— OOBICHATH HAaYYHBIC OCHOBBI Han0o0JIee BaXKHBIX JOCTHKEHUI COBPCMCHHBIX TCXHOHOFHﬁ,
HaIpuMeEp, NPaKTUICCKOr0 UCIIO0JIb30BAHU PA3JIMYHBIX HCTOYHUKOB SHCPIrU HAa OCHOBEC 3aKOHA IIPeC-

Bpali€HUA U COXPaHCHHA BCEX N3BECCTHBIX BUI0OB SGHEPTHUHU.

Kaxxnas u3 Tem maHHOTO paszena BKI0YAeT IKCIIEPUMEHTAILHOE UCCIIeI0BaHIE 0000IIA0IIEro
xapakrtepa. Pa3aen 3aBepiiaercs IpoBeACHHEM TUArHOCTHUECKON M OIEHOYHOM paboThl 32 KypCc OCHOBHOM
IIKOJIBL.



INVIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIBTATBI

Nzyuenune yaeOHoro npeamera «du3nka» Ha ypoBHE OCHOBHOT'O OOIIETO 00pa30BaHMsl TOKHO
o0ecrieunBarh JOCTHIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, METAIPCAMCETHBIX U IPEAMCTHBIX 06p330BaTCHLHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TIpOSIBIICHHE MHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOHN (PU3HUECKON HAYKH;
— IIEHHOCTHOE OTHOIICHHE K JTIOCTHKECHHUSAM POCCUHUCKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u Oyxo6no-upascmeennoe 60CnUmManue:

— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6cy)KI[eHI/II/I 06H.[CCTB€HHO-3Ha‘-II/IMBIX U OTHYCCKUX HpO6JIeM,

CBA3AaHHLBIX C ITPAKTUYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ @HBI/IKI/I,
— OCO3HAHUC BA)KHOCTHU MOPAJIBHO-OTUYCCKHUX ITPUHIUIIOB B ACATCIbHOCTH y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIPHUATHE 3CTETHYECKUX Ka4eCTB (PH3NIECKON HAYKH: €€ TApMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llemwcm U HAYYHO20 nOo3Hanus:

— OCO3HaHHUC ICHHOCTHU (1)H3H‘I€CKOI>1 HAaYKH KaK MOIIIHOI'O HHCTPYMCHTA ITO3HAHUA MUPA, OCHOBbBI
Pa3BUTHUA TeXHOHOFHﬁ, Ba)KHEMIIIEH COCTaBIISIOIICH KYJIbTYPbI;

— Ppa3BHUTHE HAYYHOH JTHOO03HATEIILHOCTH, MHTEPECA K UCCIICA0BATEIILCKOM ACSITEITBHOCTH.
Dopmuposanue Kyibmypovl 300p06bs U IMOUUOHATLHOZ0 ONAZONOTIYYUA:

— OCO3HAHME LIEHHOCTU 0€3011acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUDE,
BKHOCTH TIpaBuJI 0€30MMacCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNIOBBIM
000pyI0BaHUEM B IOMAITHUX YCIOBHSX;

— ¢(hOpMHUPOBAHHOCTh HaBbIKa peQIIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TAaKOTO K€ IpaBa y
JAPYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHUC B PCIICHUU IMPAKTUYCCKUX 3aaaY (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpaﬂ)
TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIpaBJICHHOCTH, Tpe6y101111/1x B TOM 4YHUCJIC U (I)I/I3I/I‘-ICCKI/IX 3HaHI/II71;

— MHTEpEC K MPaKTUYECKOMY HM3YyYEHMIO Tpodeccuil, CBA3aHHBIX C PUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUEHTaIUs Ha IPUMEHeHNne (PU3HUECKUX 3HAHUH JUIs pelIeHus 3a/1a4 B 00JIaCTH OKpY Karolei
Cpelibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCIIEICTBUM JUIs1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHHE TJI00aNBHOIO XapaKTepa SKOJOTMYECKHX MpOoOJeM U IMyTel UX pelieHusl.
Adanmayusa 0dyuarouiezoca K u3MeHAIOUWUMCA YCO0GUAM COUUATLHOU U RPUPOOHOIL CPEObl:

— TOTPeOHOCTH BO B3aUMOICHCTBUY NPH BHITIOJIHEHUH UCCIIEIOBAHUIN U TPOEKTOB (PU3UYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHX;

— IIOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHHI, B TOM YHUCIIe (POPMYIIHUPOBATH HJICH, TIOHSITHS,
TUMOTE3b 0 (PU3UYECKUX OOBEKTaX U SBICHHUSIX;

— OCO3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (pr3uKH;
— IUIAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNH HOBBIX (PU3NUYECKUX 3HAHUM;

— CTPEMIJICHHUC aHAJIM3UPOBATh U BBIABJIIATL B3AUMOCBA3U IIPUPOIBI, O6IJ_I€CTBa 1 3KOHOMHKH, B TOM
YHCJIC C UCIIOJIb30BAHUEM (l)I/ISI/ILIeCKI/IX 3HaHPII>i;

— OIICHKA CBOMX JICHCTBUM C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3SMOXKHBIX TJI00ATBHBIX
OCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcajibHbIe NIO3HABaTEIbHbIE [1eiiCTBUS

ba3zoevie nocuueckue oeiicmeusn:
— BBISABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUN);
— yCTaHaBIMBAaTh CYIICCTBCHHBIN MPU3HAK KIIACCU(PUKALINN, OCHOBAHHMS JIst 000OIIEHUS H CPABHCHHSI,

— BBIABIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, TaHHBIX U HAOIIOIEHUSX,

OTHOCAIINXCA K (1)I/I3I/I‘-I€CKI/IM SBJICHUAM,

— BBIABJIATH NPUYIUHHO-CIICACTBCHHBIC CBA3H ITPHU U3YUCHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUM U IMponecCoB;
ACJIaTh BBIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BBIABHUTI'AaTh

TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3nuecKoil 3a1auu (CpaBHEHNE HECKOJIBKHUX
BapUaHTOB PELIeHUs, BEIOOP Hanbosiee NOJXOAAUIET0 ¢ YIETOM CaMOCTOATENbHO BbIAEIEHHBIX
KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oelicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJ’I@I[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHUA,;

— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHYy OIBIT, HECIOKHBIN (PU3NYECKUIl

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAaHUC (1)I/I3I/I‘-I€CKOFO SIBJIICHUSA,

— OLCHUBATH HA TPUMEHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaLII/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSTENIbHO GOPMYyITHUPOBAaTh 0000IIEHHUS ¥ BBIBOBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OIBITa, UCCICTOBAHHMS;

— MPOrHO3UPOBATH BO3MOKHOC zlanLHeﬁmee Pa3BUTHC (1)I/ISI/ILIGCKI/IX IIponecCoOB, a TAKKEC BbIABHUI'aTh

MPEAIIOJIOKECHUA 00 nx Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.
Paboma c unghopmayuei:

— TPUMEHSTH PA3IUYHbIE METObI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMALIUHN UITH
JAHHBIX C YUETOM MPEATIOKEHHON yueOHOH Ppu3nuecKon 3a1auu;

— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO PA3TUYHBIX BUA0B U (hopMm
MIpe/ICTaBJICHMUS;

— CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (OPMY MpeAcTaBiIeHUs] HHGOPMAIIUU U UILUTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMU, TuarpaMMaMu, HHOM rpa@uKoil 1 uX KOMOUHAIIUSIMH.



YHI/IBepcaJIBHLIe KOMMYHHKATHBHBIC JeHCTBUA

Obwenue:

— B X0J1e 00CYXJIeHHsI yUeOHOTr0 MaTepuaa, pe3yJbTaToB JJa00OpaTOPHBIX paboT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY OOCYK/1a€MO TEMbI M BBICKAa3bIBAaTh WCH, HAIICIICHHBIC HA PEIICHHUE 33/1a4H U
HOJIepaKaHUE 0J1aroKeNnaTeIbHOCTH OOIIECHNS,

— COIIOCTAaBJIAATh CBOU CYXXJICHHA C CY:KACHUAMU APYTUX YHaCTHUKOB AHaJIOora, O6Hapy)KI/IBaTL
pas3IMiIuc u CXO0ACTBO HO3I/II_II/II71;

— BbIpaXXaTb CBOIO TOYKY 3PCHH B YCTHBIX U IMCBMCHHBIX TEKCTaX;

— TYOJUYHO MPEJICTABIIATH PE3YIbTAThI BHITOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COMpyOHU4ECmaeo):

— TMOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATHHON paOOTHI IPHU PELICHUN
KOHKPETHOU (hU3HUECKOH MPOOIEMBIL;

— [PpUHHUMATh OCINU COBMECTHOM ACATCIIBHOCTH, OPTaHU30BLIBATH I[GflCTBI/I?[ o €€ JOCTHIKCHUIO:
pacupeaciiTb poJiu, 06CY)K,Z[8.TB IIPOLECChI U PE3YJIbTAThI COBMECTHOM pa6OTBI; O606H.[EITI> MHCHUA
HECKOJIBbKHX Jnoz[eﬁ;

— BBIIIOJHATH CBOKO 4aCThb pa6OTBI, AOCTHUTasA KaUCCTBCHHOI'O PE3YyJibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C APpYruMHU YICHAMU KOMaHIbI;

— OICHUBATh KA4€CTBO CBOCTO BKJIaJaa B O6H1Hﬁ IMPOAYKT I10 KPUTCPUAM, CAMOCTOATCIILEHO

C(bOpMyanOBaHHLIM Y4aCTHUKaMU BSaHMOﬂeﬁCTBHH.

YHI/IBepcaJ'lLHI)Ie PEryJasiTUBHBLIC JelcTBUA

Caznoopzauumuuﬂ:

— BBISBJIATH MPOOTIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHIX, TPEOYIOMINX TS perieHus (PU3nIecKux
3HAHUM;

— OPHEHTUPOBATHCS B PA3IUYHBIX MOAX01aX IPUHATHS pellieHUH (MHANBUAYaIbHOE, IPUHATHE
pelIeHus B TpyIIe, IPUHITHE PELIEHUI TPYIIOoil);

— CAaMOCTOSITEIIbHO COCTABIIATh AJATOPUTM PeLIeHUs GU3NUECKOH 3a1a4n WU IIJIaHA UCCIIEIOBAHUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OICHKY CUTyalluu U MIpEajiaraTthb 1rjiaH eé U3MCHCHU,

— OOBSICHATH MPUYUHBI JOCTHXKEHUS (HETOCTHKEHHUS) Pe3yIbTaTOB JAEITEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHBBI B IEATEIHHOCTH (B TOM YHCIIE B XO/1 BHITOTHEHHS (DU3HMUECKOT0 UCCIEIOBAHUS
HIIN HpO@KTa) Ha OCHOBE HOBBIX 06CTO$[T€J'IBCTB, HU3MCHUBIIUNXCS CI/ITyaI_[I/II\/’I, YCTAaHOBJICHHBIX OHII/I6OK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHUBAThb COOTBCTCTBHUE PE3YyJIbTaTa LUCIU U YCIIOBUAM.

3M01{MOHaﬂbﬂblﬁ UHmMme1eKkm:



— CTaBUTh ce0s1 HA MECTO JIPYTOT0 YEJIOBEKa B XOJI€ CIIOpa MM AUC KyCCUH Ha HAYYHYIO TEMY,

MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.
Ilpunamue cedn u opyzux:

— TpU3HABaTh CBOE MPABO Ha OIIMOKY MU PEHICHUH (PU3MUECKUX 33a]a4 MM B YTBEPKJICHHUIX Ha
Hay4HbIE TEMbI U TAKOE K€ IIPaBO APYroro.

NNPEJIMETHBIE PE3YJIbTATHI

7 KIIACC

[TpenmeTHbIe pe3yabTaThl HA Ga30BOM YPOBHE JAOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y O0YHAIOIIUXCS
YMEHHM:

— HCIOJIb30BaTh MOHATHUSA: PUZNYECKUE U XUMHUUECKUE SIBJICHUS; HA0JII0IeHUE, SKCTIEPUMEHT, MOJIEb,
THIIOTE3a; SAMHULBI (PU3NIECKUX BEIMYHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpHOE, )KHUIKOE, ra3000pa3HOe); MEXaHUYECKOE ABUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEIHOE ), TPACKTOPHSI, PABHOACHCTBYIOIIAsA CHII, teopmanus (yrpyras, ImiacTudeckas),
HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

— paznuyaTth sBieHus (quddys3us; TernnoBoe IBMKEHUE YaCTUL] BEILIECTBA; PABHOMEPHOE JBHKEHHE;
HEpaBHOMEPHOE JIBUKECHUE; MHEPILIMS; B3aUMO/ICHCTBHE Tell; paBHOBECHE TBEPABIX TeJl C 3aKPEIUIEHHON
OCBIO BpAIlICHHS; TIepeiada aBICHUs TBEPABIMH TEIaMH, KUAKOCTSIMH U Ta3aMu; aTMOC(epHOe
JaBJICHUE; MIJIaBaHKUE TEJ; PEBPAILEHUs MEXaHUUECKON S3HEPTUH) IO OIMCAHUIO UX XapaKTEPHbIX

CBOICTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)H31/I‘ICCKOG SABJICHUC,

— Ppacio3HaBaTh MPOABIICHHUEC N3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHHUH B OKpYKaroumeM MHUpPE, B TOM YUCIIC
(I)I/I3I/I‘-ICCKI/IG SABJICHUS B IPUPOAC: IPUMEPBI ABUKCHUA C pa3JIMYHBIMU CKOPOCTAMU B ’KMBOU 1 HEXKUBOU
pupoac, JIEHCTBHUE CHUIIBI TPCHU B IIPUPOJAC U TCXHUKE; BIIUAHUC aTMOC(l)epHOFO JaBIICHUS HA KUBOM
OpraHusMm; IJiaBaHUC pBI6; pbrdaru B TCJIC 4YCJIOBCKA,; IIPHU 3TOM IICPEBOANUTD IMPAKTUYCCKYIO 3a1a41y B
yqe6Hy10, BBIIACIIATh CYIIICCTBCHHBIC CBOfICTB&/HpPBH&KH (I)I/I3I/I"ICCKI/IX HBHCHHﬁ;

— OIIMCBIBATh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SIBICHUS, UCIIONb3Ys (PrU3NUYECKHe BETUUNHbBI
(macca, 00BbEM, INIOTHOCTD BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEHSSI CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUsI, JaBlieHue (TBEPAOro Tema, ’KUIKOCTH, ra3a), BRITAIKUBAIOIIAs CHUIa,
MeXaHu4eckasi paboTa, MOIHOCTb, MJIEYO CHIIbI, MOMEHT CUJIbI, KO((UIIMEHT MOJIE3HOT0 JIeHCTBUS
MEXaHM3MOB, KHHETUYECKas ¥ MOTEHIMaJIbHAsl YHEPIHsl); IPU ONMCAHUU MPABUIBHO TPAKTOBAThH (HU3H-
YEeCKHUI CMBICII UCIIOJIb3YEMBIX BEIMUMH, MX 0003HAYEHUS U €AMHULIBI (PU3NYECKUX BETUYHH, HAXOAUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU, CTPOUTH IpaUuKu

HU3YUCHHBIX 3aBHUCHMOCTEHN q)HSI/I‘IeCKI/IX BCJIIMYHH,

— XapaKTepu30BaTh CBOWCTBA Tell, GU3MUECKUE SIBJICHHS U MIPOLIECCHI, UCTIONB3YS MpaBUiIa CIOKEHUS
cu (BIIOJTh OJTHOM TpsiMOiA), 3akoH ['yka, 3akoH [Tackans, 3akoH Apxumena, MPaBUiI0 PaBHOBECHS
peraara (6710Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHUYECKON YHEPTHH; TIPU STOM
JaBaTh CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aMHMCHIBATh €70 MATEMAaTHYECKOE BBIPAKEHUE;

— OOBSICHATH PU3NUECKHUE SIBICHUS, MPOIIECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyalul IPaKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBIABIISITh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00bsiICHeHUE U3 1—2 JIOTHYECKUX IIAroB C OMOPOil Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3NYECKUX SIBICHU,

(bmnqecxnx 3aKOHa UJIK 3aKOHOMCPHOCTU;

— pemiaTh pacyE€THbIE 3a7a4d B |—2 HefcTBUS, UCIIOB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE
(du3nyecKre BeIMYUHBI: HA OCHOBE aHAJINM3a YCJIOBUS 3aJ]au 3allMChIBaTh KPATKOE YCIOBHUE, MO~



CTaBIATH (PU3HUECKUE BETMYUHBI B JOPMYIIBI U IPOBOJUTH PACUYETHI, HAXOIUTH CIIPABOYHbIEC JJAHHBIE,

HCOGXO,Z[I/IMLIC AJid pClICHUA 3a/ia4, OUCHUBATL PCATTUCTUIHOCTD HOJIy‘-IGHHOfI (1)I/ISI/I‘ICCKOI71 BCIINYUHBI,

— Ppacmo3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTH MIPHU MOMOIIHU (PU3NUECKUX METOOB; B ONMCAHUN
UCCIIETIOBAHMS BBIJCIATH [IPOBEPSAEMOE MPEIIOIOKEeHNE (TUIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATD
MOJIy4YEHHBIH Pe3ysbTaT, HAXOIUTh OLIMOKH B XOJI€ OIBITA, AeNIaTh BBIBOJBI IO €r0 Pe3yIbTaTaM;

— MPOBOJUTH ONBITHI 110 HAOTIOACHUIO GUZUYECKUX ABJICHUHN WK (PU3UYECKUX CBOWCTB TEI:
(hopMyIMpOBaTh IPOBEPSAEMBIC TIPETIONOKEHUS, COOMPATh YCTAHOBKY U3 IIPEIOKEHHOTO 000py10Ba-

HUS, 3aMMCBIBATH XOJ1 OTBITA U (POPMYIUPOBATH BHIBOJIBL;

— BBIIOJIHATH NIPSIMbIC U3MEPEHUS PACCTOSHUS, BPDEMEHHU, MACChl Tella, 00bEMa, CUIIbI U TEMIIEPATYPHI
C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHOOPOB; 3aMHUCHIBATH TIOKA3aHUS IPUOOPOB C YIETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;

— TPOBOJUTH UCCIIEJTOBAHUE 3aBUCUMOCTH OJHOM (pr3MUECKON BEIMYHHBI OT JPYroii ¢
UCIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIMIKYILETOCs Tela OT BPEMEHU
JBMDKEHUS TEJa; CUIIbI TPEHUS CKOJIBKEHUS OT Beca Tejla, KadecTBa 00pabOTKU MOBEPXHOCTEH Tes U
HE3aBUCHUMOCTH CUJIBI TPEHUS OT ILIOIIAIM COIPUKOCHOBEHMS TEII; CHIIbI YIIPYTOCTH OT yIJIMHEHHUS
MIPYKUHBI; BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTH TeJla U OT INIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUNIOTHOCTH TeJa, OT TITyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO0; YCIOBUH IIaBaHUS
TeJI, YCIOBUI paBHOBECHS phlyara v 0JIOKOB); y4aCTBOBATh B IUITAHUPOBAHUH YUEOHOTO MCCIIECIOBAHUS,
cOOMpaTh YCTAaHOBKY U BBIITOJIHATH U3MEPEHUS, CIEAYs IPEIIOKEHHOMY IUTaHy, (pUKCHpPOBaTh
pe3ybTaThI MOTYYSCHHOH 3aBHCUMOCTH (PM3UYECKUX BEJTMYUH B BUJIE MTPEIIOKEHHBIX TaOIUI] U

I‘pa(l)I/IKOB, ACJIaTh BBIBOJELI 110 PE3YyJibTaTaM MCCICOOBAHUA,

— MPOBOAWUTH KOCBCHHBIC U3MCPCHUA q)HSI/I‘IeCKI/IX BCIINYHMH (HJ'IOTHOCTI) BCIICCTBA ) KUAKOCTHU U
TBépI[OFO TEJIa; CUJIa TPCHUA CKOJILXKCHUS, 1aBJICHHUC BO3AyXAa, BbITAJIKMBAIOIAaA CHUJIa, HeﬁCTBymmaﬂ Ha
HOFPY)KéHHOG B XXUJAKOCTB TCIIO, KOB(bq)HHHCHT MOJIE3HOI'O JEHCTBUS IMPOCTBIX MCXaHI/I3MOB), CJIcays
HpCHHOH(CHHOﬁ HHCTPYKIUU: IPU BBIIIOJIHCHUHN I/I3MepeHI/II>'I CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY
U BBIYHMCJIATH 3HAUYEHHE NCKOMOM BCIIMYHHEI;

— coO0roaaTh MpaBuila TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM;

— YKa3bIBaTh NPUHLHUIIBI JEWCTBUS MPUOOPOB U TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIUECS COCY/Ibl, OAPOMETP, phlUar, MOABUKHBIA U HEMTOABHKHBIN OJIOK, Ha-
KJIOHHAsI IJIOCKOCTB;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPONCTB C ONOPOi
Ha UX ONMCaHUA (B TOM YHCIIE: OJIIMITHUKY, YCTPOMCTBO BOJOIPOBO/IA, THIPABINYECKUH TIpece,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONb3YS 3HAHHS O CBOMCTBAX (PU3HMUECKUX
SBJICHUI U HEOOXO0MMbIe (pU3MUECKUe 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HHPOPMAIUIO O MIPUMEPaX MPAKTUYECKOTO UCIIOIb30BAHUS
(bu3nyecKrX 3HAHUH B MOBCEAHEBHON KHU3HU JJIs1 o0ecrieueHus: 6e301MacHOCTH MPU OOPAILIEHUH C
npruOopaMy U TEXHUYECKHUMH YCTPOICTBaMU, COXpaHEHHUsI 3J0POBbsI U COOIIOACHHSI HOPM
9KOJIOTUYECKOIO MTOBEJICHUS B OKPYXKAIOIIEH Cpefie;

— OCYIIECTBISATH OTOOpP UCTOYHUKOB MHPOPMAINH B ceTH THTepHET B COOTBETCTBHH C 3a/IaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUM U ITYyTEM CPaBHEHUS Pa3IMUHbIX HCTOYHUKOB
BBIICTISITE HHPOPMAIINIO, KOTOPAs SBJSETCS MPOTUBOPEUYUBOM UITU MOXKET OBITH HEJOCTOBEPHOI;

— HCHOJIB30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJaHUI HAYYHO-TIOMYJIPHYIO JUTEpaTypy HrU3nuecKoro



coJiepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTH MIHTepHeT; BlajgeTh NpuémMamMu KOH-
CIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMAIIMU U3 OJHOU 3HAKOBOM CHCTEMBI B JPYTYIO;

— CcO037aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIC U YCTHBIE COOOIICHHSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopmanuu GU3MIECKOTO COACPKAHUS, B TOM YUCIIe MyOIUYHO AeNaTh KpaTKue COOOIIeHHS O
pe3ylbTaTax MPOEeKTOB WM Y4€OHBIX UCCIEAOBAHUN; TPU 3TOM IPAMOTHO UCIIOJIB30BaTh U3YyUEHHBIH
MOHATUMHBIN anmapaT Kypca (pU3uKH, COPOBOXKAATH BBHICTYIUICHHUE MTPE3eHTAIINEH;

— IIPHU BBIIIOJHCHHU yLIe6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacnpeacisaThb 0053aHHOCTH B I'pyImic B
COOTBETCTBHUHU C ITOCTABJICHHBIMH 3aJJadyaMi, CICIUTH 3a BBIIIOJIHCHUEM I1JIaHA ﬂeﬁCTBHﬁ, aJICKBAaTHO
OLICHMUBAThb COOCTBEHHBIH BKJIaJ B ACATCIBHOCTD I'PYIIIILI; BBICTpaAaMBaTh KOMMYHUKATHBHOC
BSaHMOﬂeﬁCTBHC, YUUTBIBasAs MHCHUEC OKPYKAIOIIUX.

8 KJIACC

IIpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00yUarOIUXCs
YMEHUM:

— UCIIOJB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKUE U aMOp(HBIE TeJa, HACHIIIICHHBIN U HEHACHI-
LIEHHBIN nap, BIaXXKHOCTh BO3AyXa; TEMIEPAaTypa, BHYTPEHHSIS SHEPTUsl, TEIUIOBOW JBUTATENb;
3JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil, JJIEKTPUUYECKOE I0JI€, IPOBOJIHUKU U JUIIEKTPUKHU, TOCTOSTHHBIN

SHGKTpI/I‘ICCKI/Iﬁ TOK, MAarHuTHOC I10JIC,

— pa3nuuaTh SBJICHHs (TEIUIOBOE paclMpeHue/ckaTue, Terionepeiadya, TeIoBOe paBHOBECHE,
CMadyMBaHue, KaMWIISIPHBIC SABJICHUS, UCTIAPEHUE, KOHJICHCAIIUs, TIJIaBJICHUE, KPUCTAILTA3AIUS
(oTBepaeBaHue), KUIIEHUE, TEIUIONEpe1aya (TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyYEHHUE); DICKTPHU3AIU
TeJ, B3aMMO/JICHCTBHE 3apsII0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IEMCTBUE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAS UHAYKIIHS) 110 OIH -
CaHMIO X XapaKTEePHBIX CBONCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOMINX JAaHHOE (PU3HUECKOE
SIBJICHUE;

— pacro3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
(1)I/ISI/IT-I€CKI/IG SABJICHUS B IIPUPOJAC: MOBECPXHOCTHOC HATSXKCHUC U KAITUJIJIAAPHBIC ABJICHHA B IIPHUPOAC,
KpUCTAJIIBI B IpUpoe, uznydenre CoHIa, 3aMep3aHnue BOJ0EMOB, MOpCKHE OpU3bl, 00pa3oBaHue
POCHI, TYMaHa, HHEA, CHETA, 3JICKTPUYCCKHUC SABJICHUA B aTMOC(l)epC, SJICKTPHUYICCTBO KHUBBIX OPraHN3MOB;
MarHuTHOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS AJIS )KU3HU Ha 3eMJie, NOJISIPHOE CH -
sIHUE; TIPY 3TOM MEPEBOIUTH MPAKTHUECKYIO 33]]a4y B yUeOHYIO, BBIJIENATh CYILIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBICHUM;

— OMHCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3NYECKHE SIBJICHUS, UCTIOIb3Ys PU3NUECKIE BETUUNHBI
(Temriepatypa, BHYTPEHHSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, YAeIbHas TEIIOEMKOCTh BEIIECTBA,
yllenbHas TEeMJIoTa IUIaBJIEHUs, yelIbHas TeIIOoTa 1apooOpa3oBaHus, yieiabHas TEIIOTA CTOPaHUS
TOTUINBA, KOA(PPHUIUEHT MMOJIE3HOT0 JeHCTBUS TEIIIOBOM MAaIlIMHBI, OTHOCUTENbHAs! BIAXKHOCTh BO3/1yXa,
JIIEKTPUYECKUN 3apsJl, CUIIA TOKA, JJIEKTPUYECKOE HANPSKEHHUE, COIIPOTUBIICHUE ITPOBOIHUKA, YIEIBHOE
COIIPOTHBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA); TIPU OMUCAHUU MPABUIIBHO
TPAaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BETUUYMH, 0003HAUEHUS U €AMHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTh (POPMYJIBI, CBA3BIBAIONINE TAaHHYIO (PU3NUECKYIO BETUYUHY C APYTUMH BETMUYMHAMU,

CTPOUTH rPa KU U3yUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEITHYNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PU3NUECKHE SBICHUS U MPOLIECCHI, NCIOIb3ys OCHOBHBIE

IIOJIOKEHUS. MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUs BEIIECTBA, IPUHIUII CYIIEPIIO3ULIMU ITOJIEH



(Ha KauECTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH Oma JIs yyacTka Lemu, 3akoH J[oyss -
Jlenna, 3aK0oH coXpaHeHHsI SHEPTUU; TIPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4eCKOE BHIPAKEHUE;

— 00BACHATH (hU3MYECKHE IPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYalHii
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HeHHE U3 | - 2 JOTHYECKUX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBbIX CBOWCTBA PU3NUECKHUX SBJICHHM,
(bu3nyeCcKrX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIC 3a/1auu B 2 - 3 1eCTBUA, UCTIOIB3YS
3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIOIIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 331a4U
3aMuCchIBaTh KPaTKOE yCIOBHE, BBIBIIATH HEIOCTATOK JAHHBIX JUISl PEIICHUS 3a]]a4l, BEIOUPATh 3aKOHbI
1 (hopMyIibl, HEOOXOIUMBIE JUIs €€ pPelleHus], IPOBOIUThH PACYEThl U CPABHUBATH MOJIyYEHHOE 3HAUCHUE
(bu3nUYecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

— pacmno3HaBaThb Hp06HCMBI, KOTOPBIC MOKHO PCHINTDL IPHU IMMOMOIIN (1)I/I3I/I‘I€CKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMCAHUE UCCICA0BAHM, BEIACIATE IIPOBEPACMOC MTPCAIIOTO0KEHUE, OLICHUBATD IIPAaBUJIbHOCTD ITOPAAKA
IMPpOBCACHUA UCCIICIOBAHUS, ACJIaTh BbIBOAbI,

— TPOBOJUTH OMBITHI 10 HAOJIIOICHUIO (PU3UUECKUX SIBIECHUHN UM (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SABJICHUS, 3aBUCUMOCTD JaBJICHHS BO3/1yXa OT €ro 00b&Ma, TeMIeparypbl; CKOPOCTH MPO-
11ecca OCThIBAHUS/HATPEBAHUS IIPU M3JIyUYE€HUH OT L[BETa U3JIy4yarolleil/orIomaroleld HOBEpXHOCTH;
CKOPOCTh MCIIapEHUs BOJIbI OT TEMIIEPATYPHI KHUJIKOCTH U ILIOLIAU €€ HOBEPXHOCTH; SICKTPU3ALUS TEl
U B3aUMOJICHCTBUE JEKTPUUECKUX 3apsA0B; B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB, BU3YaIH3alHs
MarHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB; A€HCTBUS MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOICTBA 3JIEKTPOABUraTeNs IOCTOSHHOIO TOKA): (pOpMyIHupOBaTh
IIpOBEpsEMbIE MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOr0 000py/I0BaHUS; OIUCHIBATh
X071 OMbITa U (OPMYIINPOBAThH BHIBOJIBI,

— BBIIIOJHATD IIPAMBIC UBMCPCHUA TCMIICPATYPhI, OTHOCHUTEIBHOU BIIAXKHOCTH BO3/1yXa, CWUJIbI TOKA,
HaIpsKCHUA C UCITOJIb30BAHUECM aHAJIOT'OBBIX HpI/I60p0B 1 JaTYUKOB (I)I/IBI/I‘ICCKI/IX BCJIMYNH,; CPABHUBATb
PE3YIbTAThI H3MepeHPII>i C y‘IéTOM 3aI[aHHOfI a0COIOTHOU MOTrpeIIHOCTH,

— MPOBOAUTH UCCICAOBAaHUC 3aBUCUMOCTHU OJIHOM (I)I/ISI/I‘ICCKOI\/’I BCJIIMYHUHBI OT ,[[perﬁ C
HCIIOJIb30BAHHUEM IIPSAMBIX H3M€p€HHI>i (3aBI/ICI/IMOCTB COITPOTUBJICHHA ITPOBOJJHUKA OT €TI0 NJIVHBI,
IIomaau nmoncpeyYHoro CCUCHUA U yACJIbHOT'O COIPOTUBIJIICHUA BEIICCTBA ITIPOBOJHHUKA, CHUJIBI TOKA,
HAYHICTO Y€pe3 MPOBOJHUK, OT HAIIPAKCHHUA HA ITIPOBOJHUKE,; UCCICAOBAHUC MMOCICAOBATCIILHOT'O U I1a-
paJluICIIbHOTO COE€IUHEHMI HpOBOI[HI/II(OB)Z IJIaHUPOBATH UCCJIICJOBAHUC, CO6I/IpaTL YCTAaHOBKY U
BBIITOJIHATb UBMCPCHUS, CIICAYA TPCAJIOKCHHOMY IIJIaHY, (I)I/IKCI/IpOBaTB PE3YIbTAThI nonyquHoﬁ
3aBUCHUMOCTH B BUJEC Ta6J'II/II_I u Fpa(l)I/II(OB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICIOBAHUSA,

— MPOBOAUTH KOCBCHHEBIC U3MECPCHUA (1)H3PI‘-I€CKI/IX BCIINYHH (y,Z[e.]'H)HaH TEMIO0EMKOCTh BCIIICCTBA,
COIMPOTUBJICHHUEC MMPOBOIHMKA, pa60Ta 1 MOIIHOCTB 3JICKTPHUYECKOT'O TOKa)Z IIaHUPOBATh U3MEPCHU,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CICAYH HpCHHOX(CHHOﬁ HWHCTPYKIUU, U BEIYUCIIATD
3HAYCHUEC BCIINYUHBI,

— CcoOI0aTh MpaBUiIa TEXHUKH 0€3011aCHOCTH MPH paboTe ¢ J1abopaTOpHBIM 000PYIOBaHUEM;

— XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C ONOPOi
Ha UX OMMCaHUA (B TOM YHCIIE: CUCTEMA OTOIIEHHS IOMOB, THTPOMET), MapoBas TypOHHa, aMIIEpMETP,
BOJIbTMETP, CYETUUK AIEKTPUUECKOM S3HEPTUH, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE TPETOXPAHUTEIH; YIEKTPOMArHUT, AJIEKTPOIBUTaTENb
MIOCTOSIHHOTO TOKA), UCTIONIb3Yys 3HAHUSI O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOANMbIE
¢u3nyecKkrue 3aKOHOMEPHOCTH;



— pacno3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIC TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI JICKTPUUECKUX IIeTei ¢
MOCJIeI0BATEIbHBIM U MapasieIbHbIM COETUHEHUEM JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH()OPMAIHIO O TPUMEpPaX MPAKTUIECKOTO UCTIONb30BaHUS
(bu3nyYecKrX 3HaAHWI B TOBCETHEBHOM KU3HU AJ1 o0ecrieueHus: 6€30MacHOCTH Tpu o0palleHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHHUsI 3J0POBbsI U COOIIOCHHSI HOPM SKOJIOTHYECKOT0
MOBEJICHUS B OKPYXKAIOLIEH CPEE;

— OCYHWCCTBJIATH ITOHUCK I/IH(l)OpMaHI/II/I (1)I/I3I/ILI€CKOFO COACPpIKaHUA B CETH I/IHTepHeT, Ha OCHOBC
UMCIOIIIUXCA 3HAHWH U HYTGM CpaBHCHHA JOIIOJIHUTEIIBHBIX HCTOYHUKOB BBIACIIATH HH(bOpMaHPIIO,

KOTOpas SABJSETCSA MIPOTUBOPEUUBOM HITH MOXKET OBITh HETOCTOBEPHOI;

— WCIIOJIB30BAaTh MPH BHITIOJIHEHUH YUYE€OHBIX 33JJaHUN HAYIHO-TIOMYIISIPHYIO JTUTEPATypy (PU3HUECKOTO
coJiepaKaHus, CIIPABOYHBIE MaTEPUAIIbL, pecypchl ceTu IHTepHeT; BiIageTh NpuéMamMmu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBanus HH(GOpMaIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— CO3JaBaThb COOCTBEHHBIE TUCHMEHHEIE U KpaTKUC YCTHBIC COO6H.I€HI/I$[, 060611135{ I/IH(i)OpMaI_II/IIO u3
HECKOJBbKHX HCTOYHHUKOB (I)I/ISI/IIIGCKOFO COACPIKaHusA, B TOM YUCJIC HY6J'II/I‘{HO MMPEACTABJIATD PE3YyJIbTAThI
HpOCKTHOﬁ WU UCCIIeA0BATEIbCKOM ACATCIIbBHOCTH, IIPU 9TOM I'PaMOTHO HCII0JIb30BATb H3y‘~leHHLII>i
MMOHATHHHBINA arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATh BBICTYINICHUC npe:«:eHTauI/Ieﬁ;

— IIPHU BBIIIOJHCHUHU y‘Ie6HLIX IMIPOCKTOB U HCCIICOBaHU M (I)I/ISI/I‘ICCKI/IX IMpoueCCOB PACIIPCACIIATh
00513aHHOCTH B Ipymme B COOTBETCTBHUU C ITOCTABJICHHBIMU 3aa4aMU, CJICAUTH 34 BBIIIOJIHCHUECM I1JIaHA
JIENCTBUI U KOPPEKTHUPOBATH €TI0, AACKBATHO OLICHNUBATDH COOCTBEHHBII BKJIaZ B ACATCIIBHOCTD I'PYIIIIBI;
BBICTpanBaThb KOMMYHHKATUBHOC B3aHMOﬂCﬁCTBHe, IMPOSABJIAA TOTOBHOCTD pa3pCliaTh KOH(I)J'II/IKTBI.

9 KJIACC

[TpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y O0YHAIOMIUXCS
YMEHHM:

— HCIOJB30BaTh MMOHATHA: CUCTEMA OTC‘IéTa, MaTCpurajibHas TOYKa, TPACKTOPUSA, OTHOCUTCIIbHOCTDb
MEXaHHUYCCKOT'O JIBUKCHUAA, ,Z[e(l)OpMaI_II/IH (ynpyraﬂ, HJIaCTI/I‘{eCKaSI), TPEHUC, HCHTPOCTPEMHUTCIIBHOC
YCKOPEHUC, HEBECOMOCTD U NICPETPY3KU; LICHTP TAKCCTH, a0COJIFOTHO TBépZ[OC TCJI0, HECHTP TAKCCTU
TBépI[OFO TCJIa, PABHOBCCHUE; MCXAaHUYCCKUC KoJIeOaHUs U BOJIHEI, 3BYK, I/IH(I)pa3By1( " YJIbTPA3BYK;
QJICKTPOMATIHUTHBIC BOJIHBI, IKAJIa 3JICKTPOMATrHUTHBIX BOJIH, CBCT, 6J'II/I30py1(OCTL " JAJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHU U IMOTJIOMICHUS anb(ba, OcTa u raMmMa-usJIydCHusl, U30TOIIbI, AACPHAA SHCPIrCTHUKA,

— pa3nuyaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaIeHUE TeJ, PABHOMEPHOE IBUKEHHE TI0
OKPY>KHOCTH, B3aMMOJICHCTBHE Tell, pEaKTUBHOE JIBUXKEHHUE, KoJleOaTebHOE IBUKEHHE (3aTyXarolme 1
BBIHYKJICHHbIE KOJIe0aHMsI), pE30HAHC, BOJHOBOE JBIKEHHUE, OTPaKEHHE 3BYKa, PSMOIMHENHOE
pacIpocTpaHeHue, OTPaKEHUE U IIPEIIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxxeHue 0eoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPaTbHbIX I[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAs PaIn0aKTUBHOCTh, BOSHUKHOBEHNUE JIMHEWUATOrO CIIEKTPA U3JIy4€HHUs) IO OMMCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUUECKOE SBJICHUE;

— pacmo3HaBaTh MPOSIBIICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpPYXAIOIeM MUpE (B TOM YHUCIIE

(bI/ISI/I‘IeCKI/Ie SABJICHUS B IPUPOJAC: NPUIIUBBI U OTJIMBBI, ABHMXXCHUC IIJIAHCT Comneuynoin CHUCTEMBI,



PEaKTUBHOE JIBUYKEHHE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, IIyHAMH, X0, [IBETA T€J, ONTHYECKUE SBJICHUS B IPUPOJE, OMOIOTUYECKOE
NeicTBHE BUIMMOTO, YIbTPaduOIETOBOIO U PEHTI€HOBCKOTO U3JTy4YEHUH; €CTECTBEHHBIH
paZoaKTUBHBIN (OH, KOCMUUYECKUE JIYUH, PaIMOAKTUBHOE U3JIyY€HHE IPUPOTHBIX MUHEPAJIOB;
NeficTBHE PaIOaKTUBHBIX U3TYyYSHHUI HA OPraHu3M YelIOBEKa), IPU STOM MEPEBOUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBONCTBA/MIPU3HAKY (DPU3UYECKUX SIBICHUN;

— OIIMCBIBATh U3yYECHHBIC CBOWCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (pU3HUecKre BETHIUHBI
(cpenHsis 1 MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMeIleHHE,
IyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUS, CHUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
[1a/IEHUs, BEC TeJla, UMIIYJIbC TeJla, UMITYJIbC CHUJIbl, MEXaHWYecKast padoTa U MOIHOCTh, IOTEHLUAJIbHAS
SHEPrus Tella, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IIOTEHIMAJIbHASL SHEPTUS CKATOM NPYKUHBL,
KUHETHYECKas SHEPTHsl, OJTHAsI MEXaHWYeCKasi YHEPIUs, TIEPUO]] U YaCcTOTa KoJeOaHUi, IUTMHA BOJIHBL,
I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEJIOMIIEHUS CPEJIbl); IPH OIMCAHUU
MPAaBUIIHLHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJB3YEMbIX BEIMYHH, 0003HAYCHUS U CTUHHIIBI
(U3NYIECKUX BETUYNH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYMHY C JPYTUMHU

BEJIMYMHAMU, CTPOUTH IPa)MKN U3yYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

— XapaKTCpUu3oBaTb CBOMCTBA TCI, (1)I/ISI/III€CKI/I€ ABJICHUSA U NIPOUCCCHI, UCITOJIB3Ys 3aKOH COXPAaHCHHUA
9HEPIrUH, 3aKOH BCEMUPHOT'O TATOTCHUSA, IPUHIUIT CYIICPIIO3UTTHU CUJI, IPUHIIUIT OTHOCHUTCIIBHOCTHU
FaJ'II/IJ'ICH, 3aKOHBI HBI-OTOHa, 3dKOH COXPpaHCHHUA UMITYJIbCA, 3aKOHbI OTPAXKCHUS U IPCJIOMIICHUA CBETA,
3daKOHBI COXPAaHCHUA 3apsAJ0BOI0 U MaCCOBOT'O YUCCII IIPU AACPHBIX PCAKIHAX; IIPHU 3TOM OaBaTb
CJIOBCCHYHO q)OpMy.]'II/IpOBKy 3dKOHaA 1 3aIllMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC,

— OOBSICHATH (PU3NUECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIH
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATh MPUUNHHO-CIIECTBEHHbBIE CBSI3U, CTPOUTH 00bsIC-
HEHHE U3 2—3 JOTUYECKUX LIaroB ¢ ONMOpoi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH,

(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— pemiaTh pacyE€THbIE 337a4u (ONUparoIuecs Ha CUCTEMY U3 2— 3 ypaBHEHHI1), UCIIOJIb3Ys 3aKOHBI U
(dbopMybl, cBA3bIBaIONINE (PU3NYECKHUE BEIMYMHBL: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3alUChIBATh
KpaTKO€ YCJIOBHUE, BBISBIIATH HEIOCTAIOIINE WM U30BITOUHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HE00XOAUMBIE JIJIS pEIIEHUs], TPOBOIUTH PACUEThl M OIICHUBATh PEATUCTUYHOCTD MOJIyYEHHOTO
3Ha4YeHUs1 GU3NUYECKOI BETMUNHBI;

— pacno3HaBaThb HpO6J’IeMI:vI, KOTOPBIC MOKHO PCIINTL IPHU IMMOMOIIN (1)I/I3I/I‘-I€CKI/IX MCTOOOB; UCIIOJIBb3Yysd
OIMMCAHUEC UCCICAO0BAHMS, BBIACIATE ITPOBEPACMOC MPCAMNOIOKECHUC, OLICHUBATh IPAaBUJIbHOCTD IMOPAIKa
MPOBCACHUA UCCIICAOBaHNUA, NCIATh BBIBO/JAbI, MHTCPIIPECTUPOBATL PC3YJIbTAThI Ha6JIIOI[eHPlﬁ U OIIBITOB,

— TPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3UYECKHX SIBICHUHN UM (PU3NYECKUX CBOWCTB TeN (M3yueHHe
BTOpOT0 3akoHa HbI0TOHA, 3aKOHA COXpAaHEHUs YIHEPTHH; 3aBUCUMOCTh NIepHuoa KojaeOaHui
MPYXKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTYAbI
MaJbIX KOJIeOaHU; MPSMOJIMHEIHOE paclpOCTpaHEHUE CBETa, pasjiokeHue Oenoro cBera B
CIEKTp; U3y4EHHE CBOMCTB N300paXKeHHsI B INIOCKOM 3epKaJie M CBOMCTB M300paKeHUsI IpeAMETa B
coOuparoleit JT1H3e; HaOMI0AeHUE CIUIONIHBIX U JTMHEWYAThIX CIIEKTPOB U3IIYUYEHHUS): CAMOCTOSITENILHO
coOupaTh yCTaHOBKY U3 N30BITOYHOrO Habopa 000pyI0BaHUS; OMUCHIBAThH XO/1 OMbITA U €T0
pe3ynbTaThl, GOPMYIUPOBATh BHIBObL;

— TIPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONIPENeIIsis CpEIHEe 3HAUCHUE
MU3MEpPSIEMOU BEIMUMHBI ((POKYCHOE PacCTOsTHUE COOMpAIOIei JTMH3bI); 000CHOBBIBAThH BHIOOD cI1ocoOa
M3MEPECHUS/U3MEPUTEITLHOTO MTPUOopa;



— TPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3HMUECKUX BETMYUH C UCTIOIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HaualbHOU CKO-
POCTH; TIeproAa KoeOaHni MaTeMaTHYeCKOro MasiTHUKA OT JJTMHBI HUTH; 3aBUCIMOCTH yTJia
OTpa)XKEHUs CBETA OT yIJla MaJeHUs U yria MpeJoMIIEHMs OT YIJla aJeHus): IUIaHUPOBaTh UCCIIEN0-
BaHUE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI TOTYYCHHOH 3aBUCUMOCTH
(bu3MyYeCcCKUX BEIMYMH B BUJIE TaOIUIl U TPapUKOB, 1EIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

— TPOBOJHUTH KOCBCHHBIC U3MEPEHUs (PU3UUCCKUX BEITHUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tella TPU
PaBHOYCKOPEHHOM JIBFKEHUH, YCKOPEHHUE CBOOOHOTO MAACHHUS, KECTKOCTh MPYKUHBI, KO3PPUIHCHT
TPEHUS CKOJILKECHHS, MEXaHIYecKast paboTa ¥ MOIIHOCTh, YACTOTa U MEPHO]T KoIeOaHu i
MaTEMaTHYECKOTO U MPYKUHHOTO MAsITHUKOB, ONITHYECKasl CHUJIa COOMPAOIICH JTMH3bI, PaINOaKTUBHBIH
($OH): IITAaHUPOBATH H3MEPEHUST; COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBHITIOJTHATH H3MEPEHUS,
ClIeTysl IPEITI0KEHHOW HHCTPYKIIUK; BRIYUCIISITH 3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH MOJTyYCHHBIC

PE3YNBTAThI ¢ YIETOM 3a1JaHHOM MOTPEIIHOCTH U3MEPEHNUH;
— COOJI0aTh IpaBUIIa TEXHUKH 0€301TaCHOCTH MPH paboTe ¢ J1abopaTOpHBIM 000PYIOBaHUEM;

— pa3nuyaTh OCHOBHBIC MTPU3HAKU U3YUCHHBIX (DM3MYECKUX MOJCIICH: MaTepuaibHas TOUKa,
a0COFOTHO TBEP/IOE TEIIO, TOYCUHBIA UCTOYHHK CBETA, JIy4, TOHKASI JTMH3a, IJITaHETapHAs MOJICNIb aTOMA,
HYKJIOHHAsi MOJI€JIb aTOMHOTO SI/Ipa;

— XapaKTepU30BaTh NPUHIMIIBI 1HCTBUS N3YUYE€HHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB € ONOpoi
Ha UX ONMCaHUs (B TOM YMCIe: CIUAOMETP, JaTUYUKH ITOJI0XKEHUS, PACCTOSIHUSA M YCKOPEHMUsI, PaKeTa,
9XO0JIOT, OYKH, IEPHUCKOI, (hOTOAMIIapar, ONTHIECKUE CBETOBOIBI, CIIEKTPOCKOIL, JO3UMETP, Kamepa
BusbcoHa), HCronb3ysi 3HaHUS O CBOMCTBAX (PM3WYECKUX SIBICHUH U HEOOXOIUMBIE (PH3UIECKUE

3aKOHOMCPHOCTH;,

— HCIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKU HU3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPUTCIIBHBIX HpI/I60pOB 1 TCXHOJIOTHYCCKUX IMPOLICCCOB IIPU PCHICHUN y‘le6H0-HpaKTI/I‘{eCKI/IX 3aj1a4,
OINITUYCCKUC CXEMBbI IUIS TIOCTPOCHUA PISO6p8.)K€HPII>i B IIJIOCKOM 3€pKaJIC U co6npa101uel71 JIMH3C,

— TPUBOJUTH MPUMEPHI/HAXOIUTh MHPOPMAIIHIO O IPUMEpaXxX MPAKTHIECKOTO UCIIOIb30BAHUS
(hbU3UYECKUX 3HAHUN B TIOBCETHEBHOM JKU3HU /I oOecrieueHns 0€30MacHOCTH Mpu 0OpaIieHuu ¢ npuoo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbs U COOTIOCHHSI HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENE;

— OCYUICCTBJIATDH ITOUCK I/IHq)OpMaI_II/II/I (I)I/IBI/I‘IGCKOFO COJACPpKaHHUA B CCTH I/IHTepHeT, CaMOCTOSATCIIbHO
(bOpMy.]'Ipr;[ IMOMCKOBBIN 3aIIpoC, HAXOAUTb IMYTH ONIPCACICHUA NOCTOBCPHOCTU nonyquHoﬁ
I/IH(I)OpMaI_[I/II/I Ha OCHOBE UMEIOIINXCS 3HAHUN U JOIOJHUTEIIbHBIX HCTOYHHUKOB;,

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO
CoJIepKaHusl, CIPABOYHbBIE MAaTEPHUAIIBI, pecypchl ceTn IHTepHeT; BIajgeTh NpuéMamMmu
KOHCIIEKTUPOBAHHUSA TEKCTA, MpeoOpa3oBaHus HH()OPMALIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— C03/aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOILIEHHS HA OCHOBE MH(OPMAaLUH U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COACPIKaHUs, TyOJIMYHO MPEJICTABIISATE PE3YIbTaThl IPOSKTHOM
WM UCCIIEI0BATENBCKON AESITEIbHOCTH; IIPU 3TOM IPAaMOTHO MCIIOJIb30BaTh N3YUYEHHBIN TOHATUIHBIN
anmapar u3y4yaemoro paszena GU3uKd U COPOBOXKIATh BBICTYINICHHE MIPE3EHTAIMEN ¢ yIETOM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KosmmuecTBo yacos JuekTpoHHble (LU pPoBLIe) 00pa3oBaTebHbIE Pecypchl
n/n

BCEro | KOHTpOJIbHBIE PAaGOThI NpaKkTHYecKue padoThl

Paznen 1. ®du3uka u eé posib B NO3HAHUHU OKPY KaI0LIEero MUPa
1.1. | ®usuka — HayKa o npupoe 1 POL, Vau.py.
1.2. | dusnyecKkue BeTHYHHBI 1 POLLL, Yuu.py.
1.3 EcTecTBeHHO- HAYYHBIIH MeTO IO3HAHUS 2 POLLL, Yun.py.
Hroro no pazaeny 4
Paznen 2. IleppoHayaiibHbIe CBeJeHUS O CTPOEHUH BelllecTBa
2.1. | Ctpoenne BeuecTsa 2 POLLL Yun.py.
2.2. | JBmxenne n B3anMoeiicTBHE YACTHII BeIECTBA 2 POLLL, Vun.py.
2.3. | ArperaTHble COCTOSIHHSI BEIECTBA 2 POLL, Vun.py.
Hroro no pasneny 6
Paznen 3. JIBuskeHHe ¥ B3auMO/IeiicTBHE TeJl
3.1. | Mexanu4yeckoe JBHKEHHE 3 POLLI, Yun.py.
3.2. | Auepuus, macca, INIOTHOCTH 6 POLL, Vun.py.
3.3. | Cuaa. Buasl cui 14 POLLI, Yuu.py.
Hroro no pazaeny 23
Paznen 4. JlaBiienne TBEPABIX TeJI, >KHAKOCTEl 1 ra30B
4.1. | daBaenue. Tlepenaya gaBiieHusi TBEPABIMHU TeJaMH, KUIKOCTSIMH H ra3aMu 3 POLL, Vu.py.
4.2. | JaBiieHHe KUIAKOCTH 5 POLL, Yun.py.
4.3. | AtmocdepHoe 1aBiIeHHe 6 POLLL Vun.py.
4.4. | JdeiicTBHe )KMIKOCTH M I'a3a HA NOTPYKEHHOE B HUX TeJI0 7 POLL, Yuu.py.
Hroro no paspeny 21
Paznen 5. Pabora m MOmHOCTb. DHeprus
5.1. | Pa6ora u MOIIIHOCTH 3 POLL, Yun.py.
5.2. | IIpocTble MEXaHU3MBI 5 POLLL Vum.py.
5.3. | Mexanuueckasi SJHeprus 4 PO, Yun.py.
Hroro no pa3zaeiny: 12




PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68 7

8 KUIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KoanuectBo yacoB Dy1eKTpoHHbIE (LM (POBbIE) 00pa3oBaTe/IbHbIE PecypChl
nn BCEro | KOHTPOJIbHbIE PAGOTHI NpaKkTHYecKue padoThl
Pasznen 1. TenJioBble siBJIeHHs
1.1. | Crpoenmue u cBoiicTBa BeleCTBA 7
1.2. TemnuoBblie Ipouecchbl 21
Hroro no pazaeny 28
Paznen 2. DiexTpuyeckne 1 MArHUTHBIE SIBJICHHSI
2.1. | DiilekTpHYecKue 3aps/bl. 3apsKEHHbIE TeJa U UX B3aMMOJelicTBHE 7
2.2. | ITocTOSIHHBII 3JIEKTPHYECKHUIi TOK 20
2.3. | MarHuTHBbI€ sIBJICHHS 6
2.4. DJ1eKTPOMATHUTHASI HHAYKIHSA 4
Wroro no pazaeny 37
PesepsHoe Bpemst 3
OBIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68

9 KJIACC

Ne | HanmeHoBaHHe pa3/ieJioB U TeM POrPaMMBbI
n/n

KosmuecTBo yacon

Jy1eKTpoHHBIE (M (PPOBHIE) 00pa3oBaTeJbHbIE

pecypcst
BCEro | KOHTPOJIbLHbIE NpaKTHYeCKHe
pa6oTsl pa6oThI
Paznen 1. MexanuuyecKue siBJIeHHs
1.1. | MexaHu4ecKoe ABUKEHHE U CIIOCO0bI €ro ONUcaHus 10
1.2. | B3anmoneiicTBHe Tea 20
1.3. | 3akoHbI cOXpaHEHHUsI 10
Wroro no pazgeny 40
Paznen 2. Mexannueckne KoJie0aHnus M BOJTHBI
2.1. | Mexanu4yeckue Kojiedoanus 7
2.2. | MexaHH4ecKHe BOTHBI. 3BYK 8




Hroro no pasneny

Paznen 3. DnekTpomarauTHOE 10J1€ M 3JIeKTPOMATHHTHbIE BOJIHBI

3.1. | DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI 6

Hroro no pasneny 6

Paznen 4. CBeroBble siBJIeHUS

4.1. | 3akoHbI pacIpoCcTPaHEeHNs CBETa 6

4.2. | JIMH3bI M ONITHYECKHE IPUGOPBI 6

4.3. | Pa3no:xkeHne 6eJioro cBeTa B CHEKTP 3

Wroro no pazaeny 15

Paznen 5. KBantoBbie siBjieHUst

5.1. | McnyckaHue ¥ IOTJIOIEHHE CBETA ATOMOM 4

5.2. | CTpoeHHe aTOMHOIO s1pa 6

5.3. | SinepHble peakuuu 7

Hroro no pazgeny 17

Paznen 6. IloBTOpuTEIbHO-060011AK0IIMIT MOTYJIb

6.1. | CucremaTu3anmsi H 0600111eHHE IPEIMETHOTO COAEPIKAHUS U ONBITA 1esITeJIbHOCTH, IPUOOPETEHHOTO NPH N3YYEeHUH 9
BCero Kypca Gpusnku

Hroro no pazaeny 9

OBIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




INOYPOYHOE IINTAHUPOBAHUME

7 KIIACC
Ne Tema ypoka KoimyecTBo yacoB Buael, popMmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1 Urto nzyuaer dusuka. 1
HexkoTopsie dhusznueckue
repMuHbl. Habnronenus u
OIBITHI.

2 Du3nuecKue BEIUUHHBI. 1
l3mepenne Gpu3naeckux
BeIUYUH. TOYHOCTD U
[TOTPENIHOCTh U3MEPEHUM.

3 UlaGopaTopnast pabota Ne 1 1
«OmpeneneHue 1eHbl IeTICHus
M3MEPUTENLHOTO MPUOopay.

4. Dur3uKa U TEXHUKA. 1

5 CTpoeHue BelecTna. 1
Mounekyibl. bpoyHOBCKOE
[IBIJKEHHUE.

6. JlaGopaTopnas padota Ne 2 1
«OmnpeneneHue pazmMepoB
MaJIbIX TEJ.

7 /IBH>KEHHE MOJIEKY L. 1

8. BzaumopaencTBrue MOJIEKYI. 1

9. ArperatHbl€ COCTOSIHUS 1
BenecTBa. CBoCTBa I'a30B,
PKUJKOCTEN U TBEPABIX TEll.

10. 3aueT 1o Teme 1
«[lepBoHaYaTbHBIE CBEICHUS O
CTPOECHUH BEIIECTBAY.

11. MexaHUdecKoe JBIKEHIE. 1
PaBHOMepHOE U
HEpaBHOMEPHOE JIBHIKEHUE.

12. Cxopoctb. Eaunauiis 1
CKOPOCTH.

13. Pacuer myTu ¥ BpeMeHHU 1
ITBIDKCHMS.

14. Hepuus. 1

15. B3anMoaeiicTBUE TEl. 1

16. Macca tena. EnuauIs Macchl. 1
3mepeHre Macchl Tena Ha
Becax.

17. JlaGopatopHas pabota Ne 3 1
«3mepenne maccel Tena Ha

BIYAXKHBIX BECax»
18. [I;moTHOCTE BemiecTna. 1
19. JlaboparopHas pabota Ne 4 1




«3Mepenne oobema Temay.
JlaGopatopHnas padota Ne 5
«OmnpeneneHue MIOTHOCTH
TBEPJIOTO TEJIa

20.

Pacuer Maccel 1 00bEMA TeNa
110 €I'0 IIJIOTHOCTH.

21.

Pemrenue 3amad 1mo reMam
«MexaHUUeCKOEe IBUIKCHUCY,
«Maccay, «I1imoTHOCTB
BCIIICCTBAY

22.

KoHTposibHast paboTa mo
TeMaM «MexaHn4decKoe
NBIDKEHHE», «Maccay,
«II1OTHOCTB BEIIECTBAY.

23.

Cuia.

24.

SIBnenune tarorenus. Cuiia
Tsoxectd. Cuita TSHKECTH Ha
ITPYTHX TUTAHETaX.

25.

Cuita ynpyroctu. 3akoH ['yka.

26.

Bec tena. EquHuIs1 cuibl.
CBsI13b MEXY CHIION TSKECTH
1 Maccoil Teia.

27.

Jluaamometp. JlabopaTopHas
pabota Ne 6 «I"pamynpoBaHue
MPYKUHBI U U3MEPEHHUE CUIT
ITTHAMOMETPOM.

28.

CrnoxeHue AByX CHJl,
HAIPABJICHHBIX 110 OJHON
npsMoil. PaBHoAeCTBYOIIIAs
CHIL

29.

Cuna tpenus. TpeHue nokos.

30.

TpeHne B IpUpoie U TEXHUKE.
JIP Ne 7 «I3mepeHne cuiibl
TPEHMSI C TOMOLIBIO
TMHAMOMETpay.

31.

Perrenue 3agad mo TeMam
«Cuibl», «PaBHOACHCTBYIOIIAS
CHID).

32.

KonTponbHas paboTa 1o
remaM «Bec Tenay,
«I"padrueckoe nzo0paxkeHue
crn», «Cumbly,
«PaBHOIEMCTBYIONIAS CHID).

33.

3ayeT o TeMe
«B3anMonelcTBIE TEI).

34.

J{aBnenue. EnMHUIIBI TaBIeHUS

35.

CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS IaBJICHUS

36.

JlaBaeHue raza

37.

[lepenaya naBiieHUs
PKUIIKOCTSIMH M Ta3aMH. 3aKOH

[Tackana




38.

JlaBlIeHME B )KUJIKOCTH U Ta3e.
PacueT maBiieHUs )KUIKOCTH HA
ITHO ¥l CTCHKH COCYJa

39.

Pemienue 3anau. «JlaBieHue B
PKUJIKOCTH U Ta3e. 3aKOH
[Tackans».

40.

CooO01Iaronmecs CoCcy/sl.

41.

Bec Bozmyxa. AtmocdepHoe
aBJICHHE

42.

3mepenne aTMochepHOTo
napyieHust. OnbIT Toppuyesu.

43.

/lelicTBUE KUJIKOCTH U ra3a HA
[TOTPY>KEHHOE B HUX TEJIO.

44.

3akoH Apxumena

45.

UIP Ne 8 «Onpenenenue
BHITAJIKUBAIOIIEH CUJIBI,
ITEHCTBYIOLLEH HA
[OrpyKEHHOE B JKUAKOCTh
TEIo».

46.

[InaBanue Tei.

47.

Perrenue 3agad 1o TeMam
«ApXUMeZI0oBa CHIIaY,
«Y CIIOBUA TIaBaHUS TEID

48.

JIP Ne 9 «BprsicHeHMe ycioBui
[1aBaHMsl TeJa B )KUJKOCTH

49.

[ImaBaHue cyn0B.
Bo3znyxormiaBanue

50.

Pemenne 3amad 1o reMaM
«ApXHMeZIOBa CUiIa,
«IlnaBaume Ten», «llmaBanne
cynoB. Bo3nyxoruiaBanuey.

51.

3adet 1o Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U
ra3oBy.

52.

Mexannueckasi pabora.
EquHute1 paboThl.

53.

MomiHocTh. EquHUII
MOIIHOCTH.

54.

[IpocThie MexaHU3MBbl. Pbryar.
PaBHOBecHE Cul HA phlyare.

55.

MOMEHT CUIIBL.

56.

Pbruaru B TeXHHUKE, OBITY U
rpupoge. JIP Nel0
«BbIicHEHNE yCI0BUS
[pPaBHOBECHSI pplUaray.

57.

bioku. «3o10TOC IIpaBHJIO»
MCXAaHUKH.

38.

Pemenue 3amay no teme
«Y CIIOBHSI pAaBHOBECHS
pIyaray.

59.

[{eHTp TsKECTH Tena

60.

Y cioBusl paBHOBECUS TEIL.




KoaddurmenT nonesnoro

ol. NMEeCTBUS MEXaHU3MOB. !
JIP Ne 11 «Onpenenenue KII1/]
[pU M0IbEME TeJa 10
HAaKJIOHHOM TJIOCKOCTI.

62. Dueprusi. [loTeHmanpHas u 1
KHHETHYECKasi YHEPTHUsl.

63. [IpeBpalieHrue 0JHOroO BUIA 1
MEXaHUYECKON YHEPTUU B
IIPYTOM.

64. 3ader o Teme «PaboTa. 1
MOIIHOCTb, SHEPTHSI.

65. [lepBoHaYaIbHbIC CBEICHUSA O | |
CTPOCHHH BEIIECTBA

66. Bsanmopeiictausi ten [laBienue |
TBEPJBIX TEJ, )KUJIKOCTEN U
ra3oB

67. PaboTa 1 MOLIHOCTb. JHEPIUs | |

68. ITlonsenenue NTOroB 1

OBUIEE KOJIMYECTBO HACOBIIO |68 4

[TPOI'PAMME

8 KUIACC
Ne Tema ypoka KosmmuecTBo yacoB Buael, popmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI

1. TeroBoe IBHKEHUE. 1
Temneparypa. BHyTpeHHss
PHEPTHUS.

7 CriocoObl U3MEHEHUS 1
BHYTPEHHEH YHEPTUH.

3. Buael Terionepenaydu. 1
TennonpoBOAHOCTb.

4. Konsekuus. M3nydenue. 1

5. KonuyecTBO TEIIOTHI. 1
E quanIEl KonndecTBa
TETJIOTHI.

6. Y nenbHast TEMIOEMKOCTb. 1

7 Pacyer Ko/M4ecTBa TEIIOTHL, | |
HEOOXOANMOT0 I
HarpeBaHus TeJa Uin
BBIZICIISIEMOTO MM TIPH
OXJIAXKICHUU.

8. JIP Ne 1 «CpaBHenue 1
KOJIMYECTB TETUIOTHI IPU
CMEIIMBAaHUH BOJIbI Pa3HOU
TeMIIepaTypPhI».

9 JIP Ne 2 «3mepenue 1

YAEIBHOM TEINIOEMKOCTH

TBCPAOTO TCIay




10.

DHEprus TOIUIMBA. Y IeTbHAas
TCI1j10Ta CFOpaHHH.

11.

3aKOH COXpaHEHHUS U
[peBpalleHUs DHEPTUU B
MEXaHUYECKUX U TEIIOBBIX
poreccax.

12.

KoHTposibHast paboTa 1o Teme
«TerioBble ABIECHUSIY

13.

ATperaTHble COCTOSTHHSI
BeliecTBa. [ lnaBnenue u
OTBEp/ICBaHUE.

14.

['paduk nuaBieHUs U
OTBEp/ICBaHUS
KPUCTATMYCCKHUX TEll.

Y nenpHas TeIIoTa MIIABJICHUSI.

15.

Penienue 3ama4 no teme
«Harpesanue ten. [1nasnenue
1 KPUCTAJUTA3ALIMSY.
«Harpesanue u 1iaBiieHue
Tem.

16.

Mcnapenue. HacbleHHbIN 1
HEHACHIIIICHHBIN T1ap.
Konpaencanus. Ilormomenue
PHEPIHH MMPU UCTIAPESHUHN
PKHUJIKOCTHU U BBIACJIICHUC €€ HpI/I
KOHJICHCAIUM T1apa.

17.

Kumnienue. Y aeiapHasa Temwiora
MapooOpa3oBaHus U
KOHIEHCAIIH.

18.

Perenne 3a1a4y Ha pacuer
YAETbHOM TEIUIOTHI
napooOpa3oBaHus, KOTHYECTBA
TETUIOTHI, OTJTAHHOTO
(MTOTy4eHHOT0) TeTIOM MPHU
KOHICHCAIIUU
(mapoobpazoBaHum).

19.

BriaxxHOCTh BO3/1yXA.
CriocoObl onpeiesIeHus
BIaKHOCTH Bo3ayxa. JIP No 3
«3MepeHne BIaXHOCTH
BO3/IyXay.

20.

Pabora rasa u napa npu
pacupeHuu. J[urarenb
BHYTPEHHETO CTOPAHUSI.

21.

[TapoBast Typouna. KITJ]
TETUIOBOTO JIBUTATEIIS.

22.

KonTponbHast paboTa mo Teme
«ATperaTHbie COCTOSTHUS
BEIIECTBAY.

23.

Bauet 1o TeMe «TemnmoBbie
SIBIIEHUS.

24.

(DneKTpu3anus Tl Ipu
CONPUKOCHOBECHHH.
B3anMmoaencTBre 3apsyKEHHBIX
Te.

25.

(DJIEKTPOCKOI. DINEKTPHIECKOE

I1OJIC.




26.

JemuMOCTh 3JIEKTPUYECKOTO
Bapsiaa. DnekTpoH. CTpoeHue
aToMa.

27.

OOBsCHEHHE HIIEKTPUUECKIX
SIBJICHUM.

28.

[IpoBOIHUKH,
[OJTYTIPOBOTHUKU U
HEMPOBOJIHUKU JJIEKTPUUYECTBA.

29.

DJICKTPUUYECKUHN TOK.
ICTOYHUKH 3TIEKTPUYECKOTO
TOKA.

30.

(DJIeKTpUYECKas LIeTh U €€
COCTaBHbBIC YACTH.

31.

(DJICKTPUUYECKUI TOK B
MeTaiiax. JlencTeus
PIEKTPUYECKOTO TOKA.
HamnpagiieHne 31eKTpuIecKoro
TOKA.

32.

Cuita Toka. EqUHAIBI CUITBL
TOKA.

33.

AMriiepmeTp. M3mepenne cuibl
roka. JIab. pabora Ne 4
«COOpKa 3JIeKTpUY. UEeIH U
M3MEpEeHUe CUiIbl TOKA B €€
Pa3IUYHBIX yYacTKax).

34.

DJIEKTPUUYECKOE HAIIPSKEHUE.
EnnHMIbI HAPSKEHUS.

35.

BoabeT™merp. M3mepenune
HaIpPsDKEHUS. 3aBUCUMOCTD
CHJIBI TOKA OT HAIIPSIXKCHUA.

36.

(DIIEKTpUYECKOe
COIPOTUBIICHHE ITPOBOJHHUKOB.
Enuanie! conporusienus. JIP
Ne 5 «M3mepenne HanpsKeHUs
Ha pa3IN4HbIX YYaCTKaxX
PIEKTPUYECKON LETTH.

37.

3axkoH OMa JJ1s yyacTKa LEeMH.

38.

Pacuer conpoTuBieHns
[IPOBOJHHUKA. Y I€TIbHOE
CONIPOTHBIICHUE.

39.

[TprMepbl Ha pacyer
COTIPOTUBIICHUS IPOBOIHUKA,
CHJIBI TOKA U HANPSDKEHUSL.

40.

Peoctatsr. JIP Ne 6
«PerynupoBaHue CHIIbI TOKa
[pEOCTaTOMY.

41.

JIP Ne 7 «3mepenue
CONPOTHUBIICHUS IPOBOAHHUKA
MPU TIOMOIIM aMIIepMeTpa U
BOJILTMETPAY.

42.

IlociienoBaTenbHOE
COEIMHEHHUE MPOBOJHUKOB.

43.

[TapanienbHOE COeAUHEHHNE
[IPOBOJHUKOB.

44.

Pent. 3amau. Coequuenue

[POBOJIHUKOB. 3akOoH OMa Jj1st




ydqaCTKa ICIIN.

45.

KontpomnbHas pabora 1mo
TeMaM «DJIEKTPUUYECKHUI TOK.
Hanpsokenne, ConpoTUBIEHHE.
CoearHEeHHE TPOBOJAHUKOB.

46.

IPaboTa 1 MOIITHOCTH
PIICKTPUYECKOT0 TOKA

47.

Enuauier paboTsr
PIEKTPUYECKOTO TOKA,
[IPUMEHSEMBIC Ha TTPAKTUKE.
JIP Ne 8 «3mepenue
MOIITHOCTH U pa0bOTHI TOKA B
PIIEKTPUYECKOM JTaMIe).

48.

HarpeBanue npoBOIHUKOB
PIIEKTPUYECKUM TOKOM. 3aKOH
Jxoyns—Jlenua.

49.

Konpaencarop.

50.

Ulamna HaKaJIMBaHMUS.
DJIEKTPUUYECKHE
HarpeBaTelIbHbIC TPUOOPHI.
KopoTkoe 3aMbIkaHue,
MpEAOXPAHUTEIIN.

51.

KoHnTponbHas padoTa 1o
remaM «PaboTa ¥ MOIIHOCTE
PIEKTPUYECKOTO TOKa,
«3akoH [xoyns—IJlenua»,
«KonaeHncarop.

52.

3ayeT o TeMe
((3J'I€KTpI/I‘I€CKI/IC ABJICHU)).

53.

MarautHoe 11oje. MarautHoe
[OJIe IPSMOTO TOKA.
MarauTHbIE JJUHNU.

54.

MarHuTHOE 10JIe€ KaTyLIKH C
TOKOM. DJIEKTPOMArHUTHI U UX
[IPUMEHEHUE.

JIP Ne9 «CoOopka
PIIEKTPOMATHNUTA U UCIIBITAHHE
€ro JENUCTBHUSI.

55.

HOCTOSIHHBIG MAarHuThlI.
MarauTHOE moJie MTOCTOSHHBIX
MarHuToB. MarHuTHOE IT0JIe
3eMIIH.

56.

JleficTBHE MAarHUTHOTO II0JIS Ha
[MPOBOJHUK C TOKOM.
(DJIEKTPUYECKUI IBUTATEb.

JIP Ne 10 «M3yuenue
PIEKTPUYECKOTO ABUTATEIIS
[MOCTOSTHHOTO TOKa (Ha
MOJICIIN)».

57.

KonTponbHas paboTa 1o teme
«(IJIEKTPOMarHuTHHIE
SIBIICHUSD.

38.

l1cTouHHNKH cBeTa.

PacnipocTpanenue cBera.




BuauMoe IBHKEHNUE CBETHIL.

59. 1
60. OTtpakeHue cBera. 3aKOH 1
OTpakKeHHsI CBETA.
61. [1;mockoe 3epkaiio. 1
62. [Ipenomienue cBera. 3aKOH 1
[IPEJIOMJICHUS CBETA.
63. UTun3el. OnTuyeckas cuia 1
mH3bL. M300paxkenus,
maBaeMbI€ JJUH30U .
64. Jlabopar. pabora Ne 1
11 «ITonyuenune n300pa>keHus
[IPY TTOMOIIY JIMH3bI.
65. [';1a3 1 3peHue. 1
66. Perenne 3amay. [loctpoeHne | 4
M300paKEHUI, MOJIYYEHHBIX C
[TOMOUIBIO JIMH3.
67. KoHnTponbHas padoTa: 1
«3aKOHBI OTPAKECHHS U
[IPEJIOMJICHUS CBETAY.
68. ITOroBBIN ypOK 1
OBIIEE KOJIMYECTBO YACOBIIO |68 7
[MPOTPAMME
9 KUIACC
Ne Tema ypoka KosanuyectBo yacos Bunel, popmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MIPAKTHYeCKHe
padoThI padoTshI
1 MexaHn4yeckoe ABIKCHHE U | |
€ro XapaKTEepPUCTUKH.
7 [Iepememenue. [Ipoexkuuu 1
BEKTOPA Ha KOOPANHATHBIE
OCH.
3. [ IpssMmonnHeliHOE 1
[PaBHOMEPHOE JBUKECHHUE.
CKOpPOCTB.
4. Penrenue 3amad. 1
['paduueckoe npecTaBiIeHUE
ITBIDKCHHS.
5. OTHOCUTEIILHOCTD JBMXKCHHUS. | |
6. Penrenue 3amad mo teMe 1
«OTHOCUTENBHOCTD
ITBIDKCHUSI.
7 PaBHOYCKOpEHHOE IBUIKEHHE. | |
'Y ckopeHnue.
8. [lepemenienue npu 1
[PaBHOYCKOPEHHOM
IIBU>KEHUH.
9. Pemienue 3agau no reme 1
«PaBHOYCKOpEHHOE

BIDKEHUE.




ULLP.Nel «3mepenue

10 YCKOPEHHUS TeJa Mpu
[PaBHOYCKOPEHHOM
ITBYKECHUM

11. CBOOOIHOE ITaZICHUE.

'Y ckopeHue cBOOOIHOTO
[1aJICHUSI.

12. UL.P.Ne2 «3mepenue
YCKOPEHHSI CBOOOTHOTO
MaICHUSD)

13. JBryKeHHE Tena o
OKPY>KHOCTH.

14. [lepuon u yacToTa
oOpareHusl.

15. Pemenue 3amau "llepuon u
4aCTOTa OOpPAIICHUSY.

16. [loBTOpHUTENBHO-
00001IAIONIT YPOK 10 TEMe
«IIpsmonmHelHOe
HEPAaBHOMEPHOE JIBUIKCHHEY.

17. K.P.Nel «3akoHbI
KUHEMATUKH.

18. [IepBbiit 3ak0oH HproTOHA.

19. BsaumozaeiictBue ten. Macca.
Cwita. Bropoii 3akoH
HrroToHa.

20. Perienue 3aiad 1no reme
«BTopon 3akoH HeroToHa».

1. Tperuii 3akoH HeroTOHA.

2. 3aKOH BCEMHUPHOTO
TSITOTCHMUSI.

23 Perrenue 3agad mo TeMe
«(3aKOH BCEMUPHOTO
TATOTCHUS.

24, Bec tena. HeBecoMoCTb.

5. Pemenue 3agau «Bec Tenay.

26. IcKycCTBEHHBIE CITYTHUKH
3emMun.

7. Pentenue 3amau
«JICKyCCTBEHHBIE CIYTHUKH
SemMiany.

8. [loBTOpUTEIBHO-
0000IIarOIINI YPOK IO TEME
«IIpumMeHeHue 3aKOHOB
ITHHAMUKI

29 K.P.Ne2 «IIpumenenune
3AKOHOB JTMHAMHKH))

30. MMirynse Tenna. Mirynse
CHJTBI.

31. 3aKOH COXpaHEHMsI UMITYJIbCa
Tena. PeakTMBHOE JBH)KEHUE.

32. Pentenue 3amau «3aKkoH

COXPAaHCHUA UMITYJIbCA TCJIay.




PaboTa. DHeprus.

33.

34 3aKOH COXpaHEHMsI SHEPTUU.

35 Penrenue 3amau «3aKkoH
COXPAHEHUS SHEPTUI.

36 [loBTOpPUTENBHO-
000010 YPOK 110 TEMe
«3aKOHBI COXPAHEHUS»

37 K.P.Ne3 «3akoHbl
COXpaHEHUSD)

38 KonebaTenbHOE NBHKEHUE.

39 KonebaTenbHas cuctema.
MasTHHK.

40 HutsiHOM 1 Ipy>KUHHBIN
MasITHUKU.

41 UL.P.Ne3 «MccnenoBanue
3aBHCUMOCTH Ieproia U
YACTOTHI HUTSHOT'O MAasTHUKA
OT €ro JJINHBI.

42 UL.P.Ned «MccnenoBanue
3aBHCUMOCTH IEPHOJIa
KOJICOAHUH TIPYKHHHOTO
MasiTHUKa OT MacChl rpy3a u
PKECTKOCTU MPYKUHBDY).

43 ["apMoHMuecKue KoueOaHusl.

44 Pemenue 3amay.

45 BrIHyXIeHHBIE KOJIeOaHUsI.
PezoHaHc.

46 Pemntenue 3amau.

47 Bousnbl. /[nmuHa BOJIHBL.

48 3BYKOBBIE BOJIHBI.

X apaKTepHUCTHKU 3BYKa.

49 OTpakeHue 3ByKa. X0

50 3BYKOBOM PE30HAHC

51 uTepdepenius 3ByKa.

52 O06001ato1iee TOBTOPEHHUE.

53 K.P.Ne4 «Konebanus u
BOJHBD)

54 MaruutHoe nosie. MarHuTHOE
[0JIe TOKA.

55 UIMHMM ~ MArHUTHOTO  TOJIA.
[IpaBumno OypaBUHKa
(mpaBuIIO IPaBOU PYKH)

56 Perrenue 3agad

57 [IpaBuio neBoit pyku. Cuia
AMIiepa

58 JleficTBE MarHMTHOTO IIOJIS

HA 3apsSHKCHHYIO  YacTHILY.




Cuna Jlopenna

Pemenue 3amau

59.

60. NHayKIus MAarHUTHOTO TTOJISI.

61. IMarauTHBINA TTOTOK

62. SIBiieHME BIEKTPOMATrHUTHOM
MHTYKITUU.

63. ULLP.NoS5  «M3yuenue sBieHUS
PIIEKTPOMATrHUTHOMN
VHTYKITUWD.

64. SIBIIEHNE CAMOMHTYKIIMU

65. [lepemennbiii TOk. ['eneparop
[EepEMEHHOT0 TOKa

66. Tpanchopmarop. Ilepenaual
PIIEKTPOIHEPTHH HA|
[pacCcTOsIHUE

67. DJIEKTPOMArHUTHOE IoJIC.
(DJICKTPOMArHUTHBIE BOJIHBI.

68. Konzaencarop.

69. KonebarenpHbIH KOHTYP.
[lonyuenue
PIIEKTPOMArHUTHBIX
KOJIEOaHMI

70. [ [puHIIMIT paguOCBSI3U.

71. Pemnienue 3amau.

72. (DJIEKTpOMarHuTHasE TPUPOQ
CBETa

73. uTepdepenius cera.

74. [[penomnenue ceera.

75 J{ucniepcust

76. JInHeyaTeie CIIEKTPBI.
CTIeKTPOCKOTI.

77, [lornomenue u UCITyCKaHUE
cBera aromamu. JI.P.Ne6
«Habmro1eHre CIJIONIHOTO U
ITMHENYaTOro CIEKTPOB
MCITYCKaHUSI

78. O6o0maromee
[TOBTOPEHUE«DIIEKTPOMATHUT
HBIC SIBIICHUS

79. K.P.NeS «QnekTpoMarHuTHeie
SIBJICHUS

0. PanmoakTHBHOCTE KaK
CBUJICTEIIHCTBO CIOXKHOTO
CTPOEHUSI aTOMOB

31. Omnwit Pesepdopna. Anepuas
MOJIENIh aTOMa.

82 PannoakTHUBHEBIE

MpeBpaleHys] aTOMHBIX SIEP.




BKCHepI/IMeHTaHBHBIe METOJbI

83. 1
MICCIICTOBAHMSI YACTHII.

UL.P.No7 «3yuenue TpekoB
BapsHKEHHBIX YaCTHI] 10
roTOBBIM (hoTOTpadUSIMY.

84, [[pOTOHHO-HENTPOHHASA 1
MoJ1eTIb siIpa.

UL.P.Ne8 « M3yuenue nenenue
siiep ypaHa 1o ¢gororpadusm
TPEKOBY

85. AnepHblie Cuibl. DHEPrus 1
cBsi3u. JledekT macc.

36. Penrenue 3amad. 1

87 Jlenenue sinep ypana. Lennas | 4
sIepHast peaKiusl.

38 SlnepHblit peakTop. SluepHbie |
peakuuu. /leiictBue
paguanuu.

89, 3aKOH pPaIMOAKTHBHOTO 1
pacmaja.

90. DJIeMEHTapHBIC YaCTUIIBI 1
AHTUYACTHUIIBI.

91. O600menne Tembr «Ctpoenue| |
ATOMa U aTOMHOTO SIJIpay.

9. K.P.Ne6 «Ctpoenue aroma u | |
ATOMHOTO SIApay»

93. Cocras, cTpoeHue U 1
npoucxoxaeHne ComTHeUHOM
CHCTEMBI.

94, [[maHeTsl U MaJible TEa 1
(COJTHEYHOM CHCTEMBI.

95 CtpoeHue, U3ny4eHue u 1
pBomtonnst CoNHIIA U 3BE3].

96. Ctpoenne  u  9BOJONMS| |
BcenenHon.

97. [ToBTOpEeHHE MaTepuana 1
Kypca pusnku 7— 9 K1accos.

8. PelieHre TUTIOBBIX TECTOBBIX | |
Baganuii [ MA.

99. [TpoBepka mpaBUILHOCTH 1
PCIICHUH U 3aTIOJTHCHHS
onankoB [ 1A

100. IlonBeneHE UTOTOB 1

101. Peseps 1

102. Peseps 1

OBIIEE KOJIMYECTBO YACOBIIO |102 |10

[NPOT'PAMME




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

7 KIIACC

®usuka, 7 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o61mecTBo «M31aTenbcTBO
«IIpocsemienue";
Beenure cBOil BapuaHT:

8 KJIACC

®dwusuka, 8 knacc/Ilepeimkua U.M., UBanos A.U., AkiimonepHoe o61iectBo «M31aTenbcTBo
«IIpocsemeHuer;
BBenute cBoii BapHaHT:

9 KJIACC

O®usuka, 9 knacc/lleppimkun U.M., I'yrauk E.M., MBanoB A.U., [letpoBa M.A., AKilnoHepHOE OOIIECTBO
«3marenscTBO «IIpocBemienue»;
BBeaute cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

7 KIIACC

8 KUIACC

9 KUIACC

HNHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
7 KIIACC

8 KJIACC

9 KJIACC
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