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IHHOACHUTEJIBHASA 3AIINCKA

Copneprxanue mporpaMMbl HaIPaBJICHO HA (OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIuio U3y4eHUs] PU3UKH HA JeITEeIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTH TpeIMETa
B peanm3zanuu TpedoBanuii @I'OC OO0 k miaaHupyeMbIM JTUYHOCTHBIM M METAIPEAMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEeXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHMsL.

OBIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEIMETA «®U3UKA>»

Kypc ¢pusnkn — cucreMooOpa3yromuii 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpOHOMUEN
u ¢uznueckoil reorpadueit. Pu3znka — 3TO MpeAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPA, HO U IIPEJIOCTaBIIsAET Hanboiee ICHbIE 00pa3iibl IPUMEHEHUS HAYYHOTO
MeTO/1a TO3HaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢pusmka — 310
IpeIMET, KOTOPBIN HapsALy C IPYrUMHU €CTECTBEHHOHAYYHBIMU IIPEeIMETaMH JI0JDKEH JaTh UIKOJIbHUKAM
Mpe/icTaBiIeHHEe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOU IPaMOTHOCTH U HHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBbIE B lajibHEHIIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BAYKHOM 3a1a4eyl ABJIACTCSA BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
00pa3zoBaHus U JajbHEHIEeH TPOPECCHOHAIBHON ACSITEIBHOCTH B 00JIaCTH €CTECTBEHHOHAYIHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, «EcrecTBeHHOHAay4Hasi TPAMOTHOCTb — 3TO CLIOCOOHOCTB Y€I0BEKa 3aHUMATh aKTHBHYIO
IpaXkIaHCKYIO MO3HUIIMIO [0 0OLIECTBEHHO 3HAYMMBIM BONPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBIN 4€JI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIECHUU IIPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CJIEAYIOIIHUX KOMIETEHTHOCTEH:

— HAY4YHO O0OBACHATH SIBJICHHA,
— OLCHHMBATH U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'0 UCCII€AOBaHUA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3aTCIIbLCTBA AJI ITOJIYYCHHUA BBIBOOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIOIININ BKIaA B POPMUPOBAHUE €CTECTBEHHOHAYUYHON
IPaMOTHOCTH O0YYarOIIUXCSL.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Lenu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernogaBaHus yueOHoro npenmera «Pusnkay» B 00pazoBaTeNnbHbIX opranusanusax Poccuiickoii denepanun,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOH pemennem Kosternn
MunucrepcTBa npocsenieHus Poccuiickoit denepanun, nporokos ot 3 aekadps 2019 r. Ne ITK-4BH.

Lenu n3ydyenus: GU3UKu:

— TNpUOOpETeHHE NHTEepECa U CTPEMIICHHSI 00yJaroIUXCsl K HAYyYHOMY U3YUEHHIO IPUPOJIBL,
pa3BUTHE WX MHTEJUIEKTYAJIIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIIICHUS K OKPYXXAIOIIUM ABJICHUAM,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepPHH U
(byHIaMEHTAJIBHBIX 3aKOHOB (DU3UKH;

— (dopMHpOoBaHKE MIPEICTABICHUA O POIU (PU3UKHU JJIs1 Pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BOBMOXKHBIX cepax Oymymeil mpodeccHoHanbHOM NesITeTbHOCTH,

CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JallbHEHIIEMY 00YU4E€HHUIO B TOM HAIIPABIICHUH.

JloCcTKkeHHe 3TUX 11eJIeld Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi 00eCIeYnBaETCS pelieHueM
CIICAYIOIINX 3a/1a4:

— TpHOOpETEeHUE 3HAHUK O TUCKPETHOM CTPOCHHH BEUIECTBA, O MEXaHMYECKUX, TCIIJIOBBIX,
BIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— MpUOOpeTeHne YMEHUMN OMHUCHIBATh U OOBACHITH (GU3UUECKUE SBJICHUS C UCIIOIh30BAHUEM
MOJyYCHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEeIIeHUs] TPOCTEHIINX pacYETHBIX 33]1a4 C UCII0JIb30BaHUEM (PU3HUECKUX

MO)IeJ'IeI\/II, TBOPYCCKUX U MPAKTUKOOPUCHTHUPOBAHHBIX 3a/1a4,

— pa3BUTHE YMEHUI HaOII0AAaTh MPUPOJAHBIE SIBICHUS U BBITIOJIHATH OIBITHI, Ja0OpaTOpHbIE pabOThI U
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJI30BAHUEM U3MEPUTENBHBIX IPUOOPOB;

— o0cBoeHHUE TPUEMOB PaboThI ¢ HHMOPMaIEe GU3NIECKOTO COAEPKaHMsl, BKITIOYask HH(OPMAITHIO O
COBPEMEHHBIX JIOCTH)KEHUAX (PU3UKH; aHATN3 U KPUTHUYECKOE OLICHHBAaHNUE HH(OPMaLIUU;

— 3HAKOMCTBO c0 cdepamu mpodeccuoHaIbHOM NeATeIbHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha TIOCTHIKCHUSIX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBumn ¢ ®I'OC OO0 dusnka sBiseTcst 00s3aTeIbHBIM IMPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMma mnperycMaTpuBaeT u3yueHue pusukyu Ha 0a30BOM ypOBHE B
00béme 238 4 3a Tpu roa 00ydeHHs 1o 2 4 B HeZeNo B 7 U 8 Kilaccax u 1o 3 4 B HeAenmo B 9 kiacce.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

7 KJIACC

Pazjnen 1. ®usuka u eé poJib B NO3HAHUHN OKPYZKAIOIIEr0 MUpa

du3nka — HayKa 0 MPUPOEC, U3ydaeT (PU3NICCKUE SBJICHUS: MEXaHIUYECKUE, TCTIOBBIC, DJIEKTPHUICCKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeTUIHHEL. M3mepenne puszndeckux BennunH. Ousnyeckue npudopsl. [lorpenrHocts
n3MepeHnil. MexIyHapoJiHasi CUCTEMA €UHUILL.

Kak ¢u3uka u apyrue eCTeCTBEeHHBIE HAYKH H3y4aloT NpUpory. EcTecTBeHHOHAYYHBIA METO/I TO3HAHWS:
HaOJI0/ICHHUE, IIOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBMYKCHHUE THIIOTE3, IKCIICPUMEHT TI0 ITPOBEPKE TUITOTE3,
oObsicHeHue HabmogaeMoro sBieHus. Onucanue GU3NIECKUX SBICHUN ¢ TIOMOIIBIO MOJICIICH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIJIOBBIC, DJICKTPUICCKUEC, MArHUTHBIC, CBECTOBLIC SABJICHUA.

2. ®u3ndeckre MprOOPHI U MPOoIieTypa MPsIMBIX U3MEPEHUI aHATOTOBBIM U IU(POBBIM IPHOOPOM.

JlabopaTopHble padoThl M ONBITHI

1. Onpenenenwe MEHBI JEICHUS IIKAIBl H3MEPUTEIHLHOTO Mpudopa.

2. I3mepeHune paccTOSTHUN.

3. U3mepenne 00bEMa )KHIKOCTH U TBEPJIOTO TeJa.

4. OnpeneneHue pa3MepoB MaJIbIX TEI.

5. U3mepenne TeMiiepaTyphl PU TIOMOIIIH KHIKOCTHOTO TEPMOMETPA U TaTUNKA TEMIICPATYPHI.

6. [IpoBenenue ncciae0BaHuUs 10 MPOBEPKE TMIOTE3bI: AATLHOCTD MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. IlepBoHayajibHbIE CBEeHHs 0 CTPOEHUM BelllecTBa

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMNbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBukenue yactuil BeuiecTBa. CBs3b CKOPOCTHU JBMXKEHUS YacTHUIL ¢ TemrepaTypoid. bBpoyHoBckoe
nBuxkenue, nuddysus. BzaumoaeiicTBie yacTuil BeUIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITUYECKHIX) TEIl.
B3aumocBs3b Mex 1y CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMMOCBSI3b MEX/Iy CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYIIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHuM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUIM BO/IBL.

JdeMoHcTpanun

1. Habnronenue OpOYHOBCKOTO JIBUKECHHSL.

2. HabGmronenue nuddysuu.

3. Habmonenue siBineHuid, 00ObSICHIIOMUXCS PUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHUII BEIIECTB.

JlabopaTopHbie padoThl M ONBITHI

1. Ouenka auaMeTrpa aToMa METOJIOM PSIIOB (C HCTIOIb30BaHHEM QoTorpaduii).
2. OnbITH 10 HAOTIOJCHHUIO TETIJIOBOTO PACHIUPEHHUS Ta30B.

3. OmBITHI 10 OOHAPYKEHUTIO AEUCTBUS CUII MOJIEKYIISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/I€iCTBUH

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOE JiBIKeHHE. CkopocTb. CpeHsis CKOPOCThb MpHU
HEPaBHOMEPHOM JBHKEHUU. Pacu€r myTtu U BpeMeHHU IBWXKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xeHue. CkopocTs. CpenHss CKOPOCTh P HEPABHOMEPHOM JBIDKEHUH. PacdyéT myTH ¥ BpeMEHU IBUKEHMUSL.



SIBnenue nHepuuu. 3aKOH MHEpLUU. B3aumoaeiicTBie TNl Kak MPUYMHA U3MEHEHUS CKOPOCTU JBUKECHHUS
tes. Macca kak Mepa nHeptHocTH Tena. [InotHocTs BenjectBa. CBs3b IIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
enuHuUIe 00BbEMA BelecTBa.

Cuna xak xapakTepucTuka B3auMoienictBus Tes. Cuna ynpyroctd v 3akoH ['yka. Mi3mepenue cuisl ¢
MOMOIIBIO JUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuiia Tsbkectr. Cuiia TsbkecTy Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CrnoskeHue Cuil, HaIpaBJIEHHbIX 110 0J1HOM npsiMoil. PaBHoelicTByOmas cui. Cuila
TpeHus. TpeHue CKoIbKEHUs U TpeHue 1nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEXaHMIECKOTO JBMKEHUS TEla.

2. I3Mepenune CKOpOoCTH MPSMOIMHEHHOTO JABIKEHHSL.

3. Habnronenue siBIeHMsI MHEPIIHH.

4. HaGnroneHrne u3MEeHEHUs! CKOPOCTH MPY B3aMOIEHCTBUU TEJL.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEII.

6. CrioskeHHe CWII, HAIPABICHHBIX 110 OJHOM MPSMOA.

JlabopaTopHble padoThl M ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS (IIapHKa B )KUIKOCTH, MOJIEIH 3JIEKTPUUECKOTO
ABTOMOOWJIS U T. T1.).

2. Onpenenenne cpeHEN CKOPOCTH CKOJILKEHUS OpyCKa WIIH IIapHKa M0 HAKIIOHHOH IJIOCKOCTH.

3. Onpexnenenne IOTHOCTH TBEPAOTO TeJa.

4. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsHKEHUS (IePopMaIim) IPYKUHbI OT MPHII0KEHHON
CHJIBI.

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla M XapakTepa
COIIPHKACAIOLINXCS IOBEPXHOCTEH.

Pa3nen 4. laBieHne TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUs AaBieHusd. JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, TemnepaTypsl. [lepenada naBiaenust TBEPABIMU TEIAMU, )KUAKOCTAMU U razamu. 3akoH [lackans.
[THeBMaTHYecKUEe MAIIMHBL. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTHU OT INIyOUHBI. ['mapocTaTuueckuii mapaaokxc.
CooOmaromuecs cocyapl. [ uapaBnuyeckue MEXaHU3MBbI.

AtMmocdepa 3emun u atmocdepHoe naBiaeHue. [[puuuHbI CylecTBOBaHUS BO3AYIIHONW 000I0YKH 3EMITH.
OmnsiT Toppuuemnnu. M3amepenue atMocepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO IaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! At uaMmepenust atMochEpHOro JaBICHHUS.

JleiicTBHE KUAKOCTH U raza Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromnias (apxumeoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten. BoznyxonnaBanue.

JdeMoHcTpanun

. 3aBUCHUMOCTb JJaBJICHUS ra3a OT TEMIIEPaTyphI.

. [lepenaua naBneHus )KUIKOCTBIO U TaA30M.

. Coobmaromiuecs CoOCybl.

. 'mnpaBnnueckuii mpecc.

. [IposiBnenue nericTBrs aTMOCHEPHOTO AaBICHUSI.

. 3aBUCUMOCTD BBITATKUBAOIIEH CHIIBI OT 00bEMA OTPYKEHHOM YaCTH TeJla U TUIOTHOCTH KUAKOCTH.

~N o o B~ 0N

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM KUJIKOCTH.
8. YcioBue miaBaHus TEN: IIABaHUE WU MOTpYy>KCHUC TCJI B 3aBUCUMOCTHU OT COOTHOIICHUA IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie padoThl M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B KHUJIKOCTb YaCTH TeJa.



2. OnpezeneHre BBITAIKUBAIONICH CUITBI, IEHCTBYIOLICH Ha TEJIO, TOTPYKEHHOE B )KUKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBHITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT MAcCHI TeJa.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAOIIEH CHIIbL, JEHCTBYIOLIEH HA TENO B KUIAKOCTH,
oT 00BEMa MOTPYKEHHOU B KUAKOCTh YACTH T€JIa M OT MNIOTHOCTH JKUKOCTH.

5. KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHMPOBaHUE JIOAKH U OIIPENIEIEHHE €€ IPy30110JbEMHOCTH.

Pa3nen 5. PaGora m MomHOCTh. DHEprus

Mexanndeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, 010K, HaKJIOHHAs III0CKOCTh. [IpaBuiio paBHoBecus peruara. [Ipumenenue
MpaBUJia paBHOBECHUS pbluara K 0J0Ky. «3010Toe npaBuiio» Mmexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas u noteHuuanbHas sueprus. [lpeBpamienre oqHoro Buja

MEXaHUYECKOH IHEPruH B Ipyroil. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUKE.

JdeMoHcTpanuu
[IpuMeprl MPOCTBIX MEXaHU3MOB

JlaGopaTopHblie padoThbI U ONBITHI

1. Onpenenenue paboThI CHIIBI TPEHUS TPU PABHOMEPHOM JBHKEHHH TeJla 10 TOPU30HTAIbHON
MTOBEPXHOCTH.

2. UccnenoBaHue ycIOBUN paBHOBECHS phlyara.

3. NUzmepenne KI1J] HakJIOHHOM TIOCKOCTH.

4. N3ydeHne 3aKk0Ha COXPAHEHHS MEXaHUUECKOW SHEPTHUH.

8 KJIACC

Paznen 1. TenuioBble AB1eHUA

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro coCTOSIHUH BemecTBa. Kpucramindeckue u amopdHbie Tena.
OObsicHEHHE CBOMCTB Ta30B, KUJIKOCTEH U TBEPABIX TEJ HA OCHOBE TOJIOKEHUN MOJIEKYISIPHO -KHHETUYECKON
teopun. CMayrBaHUE U KaUUIAPHBIC sIBNICHUS. TemoBoe pacIupeHue 1 cxKaTHe.

Temnepatypa. CBsi3b TEeMIIEPaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHUS YACTHII.

Buytpennsis sneprust CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPIruu: TeIIonepeaadya u copepuieHrue padboThl.
Bunel Tennonepeaayn: TEmIONpPOBOAHOCTb, KOHBEKIIHS, U3Ty4YEHHUE.

KonunuecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTh BeleCTBA. TernIo00MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHNE KPUCTAITMYECKUX BEIIECTB. Y IeNbHas
teruioTa riasnenus. [lapooOpazoBanue u konnencamus. Mcnapenue (MC). Kunenue. Y aenpHas TemioTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT aTMOCc(hepHOro AaBiieHus. BiaxxHoCTh Bo3myxa.

DHeprus TOIJIMBA. Y AelIbHAs TEIUIOTa CTOPAHUS.

[Tpunnune! padots! TeroBbix aAsurareneit. KI1/] rermoBoro asurarens. TermnoBeie ABUTATEIH U 3aIlIUTA
okpyxaromieit cpensl (MC). 3akoH coxpaHeHHS ¥ IPEBpAIeHHs SHEPTUU B TEIUIOBBIX Ipoieccax (MC).

JdeMoHcTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHKEHHS

. Habmronenue nuddysun

. Habmroienue siBieHui CMauMBaHUS M KAMWJUTSIPHBIX SIBICHUAN

. Habmroienue TemnoBoro pacimpeHus Tel

. I3meHeHne naBieHus raza mpu M3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHUN
. [IpaBuia uaMepeHus TeMneparypsl

. Buner Teronepenaun

O N O O b WODN

. OxnaXxaeHue npyu COBEpIICHUH paboThI



9. HarpeBanue npu coBepiieHu paboThl BHEIIHUMH CHIIAMHU
10. CpaBHeHHE TETIIOEMKOCTEH Pa3IMYHBIX BEIECTB

11. Habnronenue KumeHus

12 .HaGxnroeHue MOCTOSIHCTBA TEMIIEpaTyphl MTPH TUIABJICHUN
13. Mopenu TeIruIoBbIX ABUTaTeNei

JlabopaTopHble padoThl M ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO JICHCTBUS CHII MOJICKYIISIPHOTO MPUTSHKCHUS

2. OnbBITHI TIO BRIPAIMBAHHUIO KPUCTAJLIOB TOBAPEHHOM COJIM MM caxapa

3. OnbITH IO HAOIOJCHHUIO TETIJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTESH U TBEPBIX TEI

4. OmpeneneHue 1aBJICHUs BO3Ayxa B 0a/UIOHE MIMPHULIA

5. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHHS BO3/lyXa OT €ro 00bhEMa U HAarpEeBaHUS HIIH
OXJTAXKJCHUS

6. [IpoBepka rumoTe3sl TMHSHHON 3aBUCUMOCTH JUTHHBI CTOJIONKA )KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe
OT TEMITepaTyphI

7. HaGnronenne n3MeHeHus: BHyTpEHHEN SHEPTUM Tejla B pe3yibTaTe TeIIonepeaaun u paboThl BHEIIIHUX
CuII

8. UccnenmoBanue sIBICHUS TEIIOOOMEHA MTPH CMETTUBAHUH XOJIOTHOM U ropsTaeii BOJIBI

9. Onpenenenne KOTMIECTBA TETUIOTHI, IOJTYIEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HarpeThIM
METAJUTMYECKUM IHITHHIPOM

10. Onpenenenne yaenpHOM TEMIIOEMKOCTH BEIIECTBA

11. ViccnenoBanue mporiecca HCapeHus

12. Onpenenenre OTHOCUTEIHLHOM BIIAXKHOCTH BO3/IyXa

13. Onpenenenue yaenbHOMN TEIUIOTHI TUIABIICHUS JIbAA

Pa3nen 2. DiiekTpuyecKkre U MATHUTHbIE SIBJIEHUSI

DnekTpuzaius Teil. J[Ba poaa snekTpudeckux 3apsaoB. BzanmoaeicTeue 3apsskeHHbIX Tel. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3AUMOICUCTBUS 3aPSKEHHBIX TEJl OT BEIMYMHBI 3aPsII0OB U PACCTOSHUS MEXKIY TEIaMHU).

DnexTpuueckoe nose. Hanpssk€HHOCTH aneKTpudeckoro nofs. [IpuHIun cynepno3uium 31eKTPHIeCKUX
1oJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsa10B. DJIeMEeHTapHbIN dJeKTprudeckuii 3apsaa. Ctpoenue aroma. [IpoBogHUKN
U JUDJIEKTPUKH. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3apsiia.

DNeKTpUUYECKU TOK. Y CIOBHS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKa. ICTOUHUKH MOCTOSIHHOTO TOKA.
JlecTBHS DTIEKTPUUECKOTO TOKA (TEMIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPUYECKUI TOK B KHMJIKOCTSIX
U razax.

Onextpuueckas uenb. Cuna Toka. DiekTpuieckoe HanpsbkeHue. ConpoTHBIICHUE TPOBOAHUKA. Y ICIBHOE
CONPOTHUBIIEHUE BellecTBa. 3akoH OMa Juist yuyactka uenu. [locnenoBarensHoe U napauielibHOEe COEAMHEHNE
MIPOBOIHUKOB.

PaGota 1 MOITHOCTE AneKTpudecKkoro Toka. 3akoH Jxoyns— JleHna. DiaekTpuyecKue enu U NoTpeduTenu
ANIEKTpUYECKOii sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrositHHBIE MarHUTHL. B3aumonelicTBUE MOCTOSSHHBIX MarHUTOB. MarHutHoe nose. MaruuTHoe mnoJse
3emMiIM 1 €ro 3HaueHHe JUIs )ku3HU Ha 3emie. OnbIT Dpcerena. MarHUTHOE MoJie SIIEKTPUUECKOTO TOKa.
[IpuMeHeHne 3eKTPOMarHiToB B TEXHUKE. [[elicTBre MarHUTHOTO MOJIsl HA POBOJIHUK C TOKOM.
DNeKTpoABUTraTENb NOCTOSHHOTO TOKA. Vcnonb30Banue 3JeKTpoABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

OmnsiTel Dapanes. SABnenue snekTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenma. Dnextporernepatop. CrocoObl

MMOJIYYCHHUA BHGKTqueCKOﬁ OHCPIUH. QHGKTPOCTaHLII/II/I Ha BO300HOBIISIEMBIX HCTOYHHUKAX SHCPruu.



JdeMoHcTpanuu

1. Dnexrpuzauus ten

JIBa posia 3NEKTPUUECKUX 3apsA0B U B3aUMOIECHCTBUE 3apSKEHHBIX TEIl
YCTpOUCTBO U ACUCTBUE HIIEKTPOCKOIIA

DnexTpocTaTU4ecKast UHAYKLUS

3aKOH COXpaHEHMsI ANEKTPUUECKUX 3apsiI0B

[IpoBOIHUKY U AUDTEKTPUKHI

MopennpoBaHue CUIIOBBIX JIMHUN IEKTPUUECKOTO OIS

W cTOoYHMKH MOCTOSIHHOTO TOKa
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JIeNCTBHS AIEKTPUIECKOTO TOKA
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. DIEKTPUUECKHI TOK B KUJIKOCTH

-
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. ['a30BBIN pa3psn
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. I3Mepenue cuibl Toka aMrnepMeTpom
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. I3Mepenue 3IIeKTpUYeCcKOro HanpsHKEHUsT BOJIBTMETPOM

H
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. Peocrar u marasuH conpoTUBICHUN
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. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB

[EY
(3]

. MO}IGJ’II/IPOBaHI/Ie HCEBO3MOXXHOCTH pa3JICICHUA ITIOJIOCOB MarHuTa

[EY
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. MO}ICJ’[I/IpOBaHI/Ie MAarHUTHBIX I0JIEH TOCTOSTHHBIX MAarHUTOB

[EY
oo

. OneIT Opcrena

[EY
(]

. MarnuTtHOE noJie ToKa. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO TIOJIS1 HA MPOBOJIHHUK C TOKOM

21 DneKkTpoaBUTATENh TOCTOSIHHOTO TOKA

22. UccnenoBaHue sIBJICHUS SJICKTPOMArHUTHOW WHIYKITUN

23. OnbiTel Dapages

24. 3aBUCUMOCTD HAIIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCIIOBHH €ro BO3SHUKHOBECHHS
25. DyieKTporeHepaTop MOCTOSIHHOTO TOKA

JlaGopaTropHble padoThbI U ONBITHI

1. OnbIThl 10 HAOIIOECHUIO STEKTPU3AUH TeJl UHIYKIUEH U IPU CONMPUKOCHOBEHUU
HccnenoBanue NeiCTBUS SIEKTPUYECKOTO OIS HA TPOBOAHUKH U AUAICKTPUKH
C6opka u mpoBepka paboThI AMEKTPUUECKOM IIETIH ITOCTOSIHHOTO TOKa

W3mepenue u peryaupoBaHue CUIIbI TOKa

ok wn

V3MepeHue u peryimpoBaHue HANPSIKCHUS

6. HccrenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaNPSHKCHUS HA PE3UCTOPE

7. OnbBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh SJIEKTPUUECKOTO CONMPOTUBIIEHHUS TIPOBOIHUKA OT €T0 JIMHBI,
TUIONIA/IA MTOTIEPEYHOT0 CEUSHUS M MaTepHana

8. TlpoBepka mpaBuia CIOKEHHS HAMPSHKEHUN TIPU MOCIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB

9. TIlpoBepka mpaBuia i CUIIbI TOKA TP MAPAIIEIBHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11. OnpeneneHue MOITHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. ViccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, HIYIIErO Yepe3 JIAMIIOUKY, OT HApsDKEHUS Ha Hel

13. Onpenenenue KI1J[ narpeBarens

14. ViccnenoBaHre MarHUTHOTO B3aMMO/IEHCTBUS MTOCTOSSHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MIPH UX O0BEUHEHUH U pa3elieHuU

16. VccnenoBanue ACHCTBHS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KAaTYILKA C TOKOM U MarHuTa oT
CHJIBI TOKA U HAIPABJICHUS TOKA B KaTYILKE

18. V3yueHue neHCTBUS MArHUTHOTO TIOJISI HA IIPOBOTHUK C TOKOM

19. KonctpyupoBanue M u3y4eHUE PabOTHI IIEKTPOJBUTATEIS

20. N3mepenne KI1J] anekTpoaBUTaTenbHON yCTAaHOBKH

21. OnBITHI 1O UCCIICAOBAHUIO SIBJIICHUS JIEKTPOMArHUTHONW MHIIYKIIMU: UCCIIET0OBAaHIE U3MEHEHUI

SHAYCHHA U HAIIPABJICHHUA MHAYKIIMOHHOTO TOKaA.

9 KUIACC

Paznen 1. Mexannyeckue siBJeHHS

Mexannueckoe ABuxeHne. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBH>KEeHUs. PaBHOMEpHOE NpsIMONIMHEIHOE IBMkeHrEe. HepaBHOMEpHOE MPSAMOJIMHENHOE IBUKECHHE.
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTD TeJia P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE npsiMoTnHeHOe BmkeHne. CBoOo1HOE nagenue. OnbIThl [ anmies.

PaBHOMepHOE ABUKEHUE 110 OKpY)HOCTH. [lepruon u yactora obpamienus. JInnelinas u yrioBasi CKOPOCTH.
LenTpocTpemMuTeabHOE YCKOPEHHUE.

[Iepssiit 3akoH HproToHa. Bropoii 3akoH Hetotona. Tperuit 3akoH HerotoHa. [TpuHiun cynepnosunnm
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cuiia TPeHUS CKOJIbKEHUS, CUJIa TPEHUS TOKOS, IPYTrUe BUIbI
TpEHUS.

Cuna TS¥KeCTH U 3aKOH BCEMUPHOT'O TATOTEHHs. Y CKOpEeHHe CBOOOHOr0 NaieHus. J[BiKeHue rniaHer
Bokpyr Comnnma (MC). IlepBas kocmMudeckasi CKOpocTh. HeBeCOMOCTh U meperpy3KH.

PaBHOBecue maTepraibHON TOUKH. AOCOJIIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Teja ¢ 3aKPETUIEHHON
OChI0 BpanieHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. U3menenue umiynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
newkenune (MC).

Mexannyeckast pabota 1 MOIIHOCTh. PaGoTa cuit TsecTH, ynpyroctu, TpeHus CBsi3b SHEPrUu U pabOThI
[loTreHunanpHas 3HEPrUs TeJa, NOAHATOIO HaJl HIOBEPXHOCTHIO 3eMd. [loTeHImanbpHas sHeprus cxaToi
npyxxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPrUH.

JdemMoHcTpanun

Ha6nrogenne MexaHH4eCcKoro JBM)KCHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa

CpaBHeHMeE IMyTel U TPAEKTOPUI ABMKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA
N3mepeHune CKopoCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUS

HccnegoBanue Npu3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS

ok~ wn PR

HaGnronenue nBuKeHus Tesa no OKpy>KHOCTH
6. HaGmoieHre MexaHMUeCKUX SIBIICHUH, POUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHMH OTHOCUTEIBHO KaOMHeTa (PU3NKU
7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U JEUCTBYIOIEH Ha HETO CUJIbI
8. HaluroneHne paBeHCTBa CUIT TIPU B3aMMOIEHCTBUH TeI
9. M3meHeHnue Beca Teja MpH YCKOPEHHOM JBHKEHHH
10.Ilepenava nmmynabca Ipyu B3aMMOJEHCTBUY TET
11.ITpeoOpa3oBanust SHEPTUU MIPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue ummysbca Ipu HEYNIPYroM B3auMOJEHCTBUN
13.CoxpaneHne uMITysbca Mpu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU
14.HaOnroieHre peakTUBHOTO JABHKEHHS



15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MIPHU CBOOOTHOM M ICHUN
16. CoxpaHeHHE MEXaHUYECKOM SHEPTUU NP IBUKEHUU Te€Ja O IEHCTBUEM NPYKUHBI

JlabopaTopHbie padoThl M ONBITHI

1. KoncrpyupoBaHue TpakTa IJisi pa3roHa U JalbHEHIIEro paBHOMEPHOTO JBIKEHUS [IApUKa HITH
TEJICKKHI

2. OrmpeneneHue CpeJHel CKOPOCTH CKOIBKEHUS OpycKa Wi JBM)KEHUS IIapUKa 110 HAKJIOHHOU
TUIOCKOCTH

3. Ompenenenue yCKOpEHHs TeJa MPH PABHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOH TJIOCKOCTH

4. VlccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIKCHHUHU 0€3 HadaabHOH
CKOpPOCTH

5. TIpoBepka ruImoTe3bI: €CIIU MPH PABHOYCKOPEHHOM JIBUKEHNUN 0€3 HaualbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psii HEUETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJJMHAKOBBI

6. VccnenoBaHne 3aBUCHMOCTH CHIIBI TPEHHS CKOJILKEHUS OT CHJIBI HOPMAaJIBHOTO JTABJICHUS

7. Onpenenenre KOAPPUIMEHTA TPEHUSI CKOJIbKEHHS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenrie pabOTHI CHUIIBI TPEHUS IPH PABHOMEPHOM JIBIKEHUH TeJla 110 TOPU30HTAITBHON
MTOBEPXHOCTH

10.Ompenenenue pabOTHI CHIIBI YIPYTOCTH TIPU TIOABEME T'py3a ¢ UCTIOIH30BAHNEM HETIOIBHYKHOTO U
MOABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUsI SHEPTUU

Pasznen 2. Mexanudyeckye KoJe0aHUA M BOJTHBI

KonebarenbHoe apmxenrne. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUMN: IEPHUO/, YacTOTa, aMILIUTY/a.
MareMaTtuueckuii ¥ py>KHHHBIN MasTHUKU. [IpeBpalienne s3Hepru Ipu KoJie0aTeIbHOM JIBUYKCHHU.
3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc. Mexannueckue BoJHbI. CBOMCTBA
MeXaHW4YecKuX BOJH. [Ipo nonpHbIe U monepeyHble BOIHBL. [[1MHAa BOJIHBI U CKOPOCTH €€ pacipoCTpaHEHUSI.
MexaHu4eckue BOJHBI B TBEPIOM Tee, ceiicmudeckue BotHbI (MC).

3Byk. ['pomMKkoCTh 3ByKa U BeicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yiabTpas3ByK.

JdemoHcTpauuu

1. HaGmronenue KosieOaHMid TEJT MO ICHCTBUEM CHJIBI TSDKECTH M CHITBI YIIPYTOCTH
2. Habmonenue xonebaHuii rpy3a Ha HUTU U Ha TIPY>KHUHE

3. Habmroienue BBIHYKJICHHBIX KOJIeOaHUM 1 pe30HaHca

4. PacnipocTpaHeHue POIOJIbHBIX M IOIEPSUYHBIX BOJIH (HA MOJICIIH)

5. HaOnroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKyCcTHYECKUI pe30HaHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenue 4acTOTHI U TIepHoa KojaeOaHU MaTeMaTHYECKOTO MasiTHUKA

2. OmpenenieHre 4YacTOTHI U NepHoJia KojaebaHui Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIEpH0/1a KOJIeOaHHH MOABEIIEHHOTO K HUTH I'py3a OT AJIMHBI HUTH

4. VlccnenoBaHre 3aBUCMMOCTH TIEpUOIa KOJieOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a

5. [IpoBepka HE3aBHCUMOCTH TMepHoJia KojaebaHuii Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUIMOCTH IEPUOIa KOJIEOaHHH MPY)KMHHOTO MasTHUKA OT MacChl Ipy3a
1 KECTKOCTHU MPYKUHBI

7. 3mepeHune yCKOpeHUs CBOOOIHOTO MaJACHUS

Paznen 3. 3HeKTp0MaFHHTHOG MOJI€ H JIEKTPOMArHUTHBIC BOJTHbBI



DNEeKTPOMAarHUTHOE 1oJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBONMCTBA 3JIEKTPOMAarHUTHBIX BOJIH Illkana
JIEKTPOMAarHUTHBIX BOJIH. ICII0JIb30BaHME IIEKTPOMAarHUTHBIX BOJIH JJIsE COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBbIE CBOICTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH

2. BomHOBBIE CBOCTBA CBETA
JlabopaTopHble padoThl M ONBITHI

1. I3yuenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € IIOMOILbIO MOOMIIBLHOTO TesedoHa

Pa3nen 4. CBeToBbIE IBJICHUSA

JlygeBas moniensb cBeta. Mctounuku ceta. [IpsmonuneitHoe pacnipocTpaHeHue cBera. 3atmenus CosHua u
Jlynbl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKkoH OTpaKEHUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonap3oBanue
IMOJIHOT'O BHYTPCHHETI'O OTPAKCHUA B OIITUYICCKUX CBCTOBOAAX.

Jlunza. Xox mydeit B ina3e. OnTudeckas cuctema oroamnmapara, Mukpockomna u teneckomna (MC). I'nma3
KaK ONTHYecKas cuctema. bim3opykocTh U 1albHO30PKOCTb.

Pasnoxxenne 6enoro csera B ciektp. OnbiTel HhtoToHa. CliojkeHre CeKTpaibHBIX 1IBETOB. Jucnepcus
CBeTa.

JdeMoHcTpanuu

[IpssmonuHelHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n3o00pakeHUH B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHYECKUN CBETOBOI.

Xon mydeit B coOMparoIei JuH3e.

XoJ1 Iy4el B pacCenBaroIIeH JIMH3E.

O N RN PRE

[Tony4yeHue n300pakeHMIA ¢ TOMOIIBIO JIUH3.

9. Ilpunnun aeictBus oToammapara, MUKpPOCKOIIA M TEJIECKOTIA.
10.Monens riaza.

11. PaznoxeHue 6eoro cBeTa B CIIEKTP.

12.TTony4yenue 6enoro cBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBaHue 3aBUCUMOCTH YTJIa OTPa)KEHUsSI CBETOBOTO JIy4ya OT yrja MajaeHusl.

2. 3ydyeHne xapaKTepUCTHK H300pakeHUs MPeIMETa B TNIOCKOM 3epKale.

3. UccnenoBanue 3aBUCUMOCTH YTIia MPEJIOMIICHHUS CBETOBOTO JTy4ya OT yrja MaJeHHs Ha TPAaHHIIE «BO3IyX
—CTEKIIO.

4. TTony4yeHue n300paxKeHHii ¢ MOMOIIBIO COOMpArOIIen JTMH3BI

5. Omnpenenennie (HOKYCHOTO PaCCTOSHUS U ONITUYECKOU CHJIBI CO OMpAIOIIeH JTMH3BI.

6. ONBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITH IO BOCTIPUSATHUIO IIBETA MTPEIMETOB MPHU MX HAOIIOCHUH Yepe3 [IBETOBBIE (PHIIBTPHI.

Pazgen 5. KBanTOBbBIE AAIBJIEHUS

OmnsiThl Peszepdopra u mnanerapHast Mosiens atoMa. Mojens atoma bopa. Micnyckanue u nornouieHue
cBeTa arToMoM. KBaHThI. JIMHEHUaThIE CIEKTPBI.

PagnoaktuBHOCTh. Anb(da, Oeta 1 raMman3znydeHusi. CTpoeHue aToMHOTO siipa. HykinonHast Moienb



aTOMHOTO siapa. M30Tomnsl.
PannoaxTtuBHbIe npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX sEp.
SnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3aps,I0BOTO U MAaCCOBOT'O YHCE. DHEPIUsl CBSI3U AaTOMHBIX SIEP.
CBsi3b Macchl ¥ 3Hepruu. Peakuuu cunrtesa u aenenus siaep. Mcrounnku snepruu Comnnina u 38€31 (MC).
Snepnas sHepreTuka. JlelicTBUS paJuOaKTUBHBIX U3ITy4YeHUH Ha )kuBble opranuzMsl (MC).

JdeMoHcTpanuu

1. Crektpsl U3i1ydyeHUs U MOTJIOLIECHUS.

2. CrieKTpbl pa3INYHBIX Ta30B.

3. CriekTp BOIOpOTA.

4. HabmopneHnue TpekoB B kamepe BuibcoHa.

5. PaboTa cuérurka HOHU3NPYIOLIUX U3TyUEHHH.

6. Perucrpanus n3nmy4eHus: mpupoaHbIX MHHEPAJIOB H MPOIYK TOB.

JlabopaTopHble padoThl M ONBITHI

1. HabnroneHue CrijioHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.

2. UccnemoBanue TPEKOB: M3MEPEHHUE SHEPTHH YACTHIII IT0 TOP MO3HOMY TTyTH (110 (hoTorpadusm).
3. U3mepenune paanoakTuBHOTO (HOHA.

IToBTOpPUTEILHO-00001IAIOIIM I MOTYJIb

[ToBTOpHUTENBHO-0000IIAIOIITHIT MOTYJTb TIPEAHA3HAYEH JJI CHCTEMAaTHU3aIliy U 0000IIEHHUS TIPEIMETHOTO
COJIep’KaHUs U OTbITA IEATEILHOCTH, TPUOOPETEHHOTO MPHU U3YUEHUH BCETo Kypca (PU3UKH, a TaKkxKe s
noaroToBku K OCHOBHOMY TOCYAapCTBEHHOMY 9K3aMEHY 10 (hM3HKE I 00YJarONUXCsl, BEIOPABIINX 3TOT
Y4eOHBIN MpeIMET.

[Ipu n3ydeHn JTaHHOTO MOJIYJISI PEATH3YIOTCSA U CUCTEMATH3UPYIOTCS BUBI IEATEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYMBACTCS TOCTHKEHHUE MPEIMETHBIX U METANPEAMETHBIX TIJIAHUPYEMBIX PE3YJIBTaTOB
00y4eHus1, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB UCCIICTIOBAHMS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMCHUSAMHU OOBSICHATH (PU3UUYCCKUE SBIICHUS, TPUMECHSIS
MOJTy4YCHHBIC 3HAHUS, PEIIATh 3aJ]a41, B TOM YKCJIC KAUeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIHUIIHAIBEHO AESITEIIBHOCTHBIN XapakTep JaHHOTO pa3zelia peaJu3yeTcs 3a CUET TOro, YTO yJaliuecs
BBITIOJTHSIOT 33/IaHUsI, B KOTOPBIX UM TMPE/IaraeTcs:

— Ha OCHOBC IIOJIYYCHHBIX 3HAHHI PacClioO3HaBaTb U HAYYHO 00BICHATH (1)I/ISI/I‘I€CKI/I6 SIBJICHHUS B
OKPY)KaIOHICﬁ Ipupoac u MMOBCETHEBHOM KHU3HU,

— HCIIOJIB30BAaTh HAYYHBIC MCTOAbI HUCCIICAIOBAHU (1)I/IBI/IIIGCKI/IX HBHGHI/Iﬁ, B TOM YHUCJIC OJIA ITPOBCPKHU
THUIIOTE3 U NTOJIYUCHU TCOPECTHUICCKUX BBIBOIOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanboJIee BaXKHBIX JIOCTHKEHU U COBPCMCHHBIX TeXHOHOFHﬁ,
HaIIpuUMEpP, IMMPAKTHICCKOT'O UCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHUKOB SHEPIHU HA OCHOBEC 3aKOHA IIpe-
BpalllCHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJIOB SHCPIUH.

Kaxczlas[ N3 TCM JaHHOTO pa3acjia BKIOYACT SKCIICPUMCHTAJILHOC UCCIICIOBAHNC 06061118.}01]_161"0
XapakTepa. Pazgen 3aBCpIIACTCs NPOBCACHUCM JHArHOCTUYECKOM U OLIEHOYHOH pa6OTBI 34 KypC OCHOBHOM
IIKOJIBI.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne yuebnoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus JI0JIKHO
o0ecrieynBaTh JOCTIXKEHUE CICAYIOMIMX TMYHOCTHBIX, METAPEIMETHBIX H IPEAMETHBIX 00pa30BaTEIbHBIX
pE3yAbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:
— IMPOSIBJIIEHHUE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NUYECKON HAYKU;
— LIEHHOCTHOE OTHOUIEHHE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxoéno-upagcmeennoe 6ocnumanue:

— TI'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HICCTB€HHO -3HAYHUMBIX U 3TUYCCKUX HpO6J'[eM,

CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/DKGHPIIZ (1)I/IBI/IKI/I,
— OCO3HaHHEC Ba’KHOCTU MOPAJIbHO-3THUYCCKHUX ITPUHIUIIOB B ACATCIILHOCTHU y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIPHUATHE ICTETUYECKUX KauecTB (pU3nMuecKoi HayKu: €€ rapMOHUYHOTO IOCTPOEHUSI, CTPOTOCTH,

TOYHOCTH, TAKOHNYHOCTH.
l[enuocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHE EHHOCTH (PU3NYECKON HAyKHU KaK MOIIHOTO HHCTPYMEHTA TO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOI! JII0003HATENLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM JeSITENbHOCTH.
Dopmuposanue Kyabmypol 300p06bA U IMOUUOHATLHO20 DJ1A2ONOAYUUA:

— OCO3HaHUC ICHHOCTH 0€e3011acCHOTO 06pasa KN3HHU B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH ITpaBUJI 0e301macHoro IOBEACHM Ha TPaHCIIOPTE, HA JOporax, € 3JICKTPUICCKUM H TCIIJIOBBIM
O60py,Z[OBaHI/IeM B JOMAIITHUX YCJIOBUAX]

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHKE CBOETO MIpaBa Ha OIMOKY U TaKOTO e MpaBa y
JPYroro 4eyoBeka.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCUHICHUU IMPAKTUYCCKUX 3aa1 (B paMKax CEMbHU, IIKOJIbI, I'OPOAa, Kpaﬂ)
TEXHOJIOTUYECKOM M COITMATBLHOM HaIIpaBJICHHOCTH, Tpe6y1-OH_II/IX B TOM 4YHCJIC U (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— HHTEpec K MPAKTUYECKOMY H3Y4eHHI0 Tpodeccuil, CBI3aHHBIX C (PU3UKOM.
JKonozuueckoe socnumanue:

— OpHUCHTAUHA Ha IPUMCHCHHUC CI)I/I3I/I‘ICCKI/IX 3HAHMUU JJIs peuiCHud 3a4a4 B o0iactu oxpyxcaromeﬁ
CpCabl, INITAHUPOBAHUA NOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCIEACTBUHN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHE TI00AIBHOTO XapaKTepa IKOJOTHMUYECKUX MPOOJIeM U MyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K usMeHAIOUWUMCA YC08UAM COUUANLHOU U RPUPOOH O CPeObl:

— HOTpC6HOCTB BO B3aHMMOICHCTBUHU ITPU BBINTOJIHCHHUHA HCCIIeI0OBaHUM U IMPOCKTOB (I)HSH‘-IGCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYI'UX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTH qepe3 NPAKTUYICCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTH B POPMUPOBAHNU HOBBIX 3HAHMIA, B TOM YHCIIe (JOPMYTUPOBATH UCH, TOHSTHSI,
TUTNOTE3bl O (U3HUECKUX OOBEKTaX U SBIICHUSX,

— 0CO3HaHHE Ae(HPUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
— IUIaHUPOBAHHE CBOETO PAa3BUTHS B IPUOOPETEHIH HOBBIX (PU3MUYECKUX 3HAHUM;

— CTpEMJICHUE aHAJIU3UPOBATh U BHISBISATH B3aUMOCBSA3H PUPOIbI, 001IECTBA U DKOHOMUKH, B TOM
YHCIIe C UCTIOB30BaHUEM (PU3MUECKUX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C yYETOM BIIMSHUS Ha OKPY’KAIOLIYIO CPEAY, BOBMOXKHBIX INI00aIbHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

YHI/IBepca.TIbHI)Ie No3HABAaTe/IbHbIE IeHCTBUS

Ba3zoevie nocuueckue oeticmeusn:
— BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH 0OBEKTOB (SIBIICHUI );
— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS JIsl 000OIICHUS U CPABHEHUS,

— BBIBJISATh 32aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMaTPUBAEMBIX (PaKTax, JaHHBIX U HAOIOICHUSX,

OTHOCIIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSIM,

— BBIABJIATh IPUIUHHO-CICACTBCHHBIC CBA3HU IPU H3YYCHHUN (1)I/I?>I/ILIGCKI/IX SIBIICHHUI 1 mponecCoB,
ACIaTh BIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOSaKHIO‘leHPlﬁ, BBIJIBUT'aTb
THUIIOTE3bI O B3aNMOCBA34AX (1)I/I3I/ILICCKI/IX BCJIIMYHH,

— CaMOCTOSTEIHLHO BBIOMpATh CIIOCO0 penieHrs yueOHoH GrU3nIecKoi 3a1auu (CpaBHEHUE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoevie uccneoosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATECIIbCKUN HHCTPYMEHT MO3HAHUS;

— IIPOBOJUTH IIO CAMOCTOATEIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHBH‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIOE HCCJICA0BAaHUC (1)I/I3I/I‘IGCKOFO SIBJICHUS,

— OLICHHUBATb Ha IPUMCHHUMOCTb U JOCTOBCPHOCTD I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIO B XO€ UCCIICAOBAHU
WA SKCIICPUMCHTA,

— CaMOCTOATCIIbBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOJBI 110 pE3yJibTaTaM HpOBe,I[éHHOI‘O
Ha6J'IIOI[eHI/IH, OIIbITa, NCCIICAOBAHMAI,

— IIPOTHO3UPOBATH BO3MOIKHOC JalIbHEHNIIIEee pa3BUTUC (1)I/I3I/I‘IGCKI/IX mponecCoB, a TAKIKEC BLIABUT'ATH
MMpEAIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAaX.

Paboma c unghopmanueii:

— TPUMEHSTDH Pa3IUUHbIE METO/Ibl, HHCTPYMEHTHI U 3aIlIpOCHI IIPU NMOUCKe U 0TOOpe MH(pOopMaIK WK
JIAHHBIX ¢ YU4ETOM IpeUI0KEeHHON yueOHOM (u3nueckoii 3agauu;

— AHAJIM3UPOBATH, CUCTCMATHU3UPOBATL U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Ppa3JIMYHbIX BUJOB U (I)OpM
NMpEACTaBJICHUA,

— CaMOCTOSITENIHO BBIOMPATh ONTUMANBbHYIO (POPMY IpEeCTaBICHUs HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AdarpaMMaMu, MHOHM rpadMKoi U X KOMOMHALIUSIMH.



YHnBepca.anLle KOMMYHHUKAaTUBHbIC JeHCTBHUA

Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadopaTOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TIO CYIIECTBY OOCYXIaeMOW TeMbI M BBICKA3bIBaTh HUJICH, HAIICJICHHBIC HA PEIICHUE 3a1a4u U
noJiiep>kanue 01aroKenaTeIbHOCTH OOLICHNUS;

— COIIOCTAaBJIATH CBOU CYKACHUS C CYKACHUAMU JPYTIUX YUaCTHUKOB Juajiora, 06Hap}I)KI/IBaTI)
pa3IM4Me U CXOJICTBO MO3UILIMI;

— BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX;

— MYOJMYHO MPEICTABIISATH PE3YIbTATHI BBITIOJIHEHHOTO (PU3NYECKOTO OTIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUs, TIPOCKTA).
Coemecmuasn oeamenbHoCmb (COmpyoHU4ecmeo):

— TOHHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ UHIMBUIYAJIbHOM paOOTHI TIPH pEIICHUH
KOHKPETHOM (pr3nueckoi mpoOIemsl;

— IPUHHUMATh OCINU COBMECTHOH ACATCIIBHOCTH, OPTraHU30BLIBATH HGfICTBI/IfI mno eé JOCTHIXCHHIO!

pacrnpenensaTh poJi, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThI; 000011aTh MHEHHS
HECKOJIBKUX JTIOACH;

— BBITIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTast KAYCCTBCHHOI'O PE3YyJIbTaTa 10 CBOEMY HAIIPAaBJICHUIO U

KOOPAUHUPYSA CBOU )IGIZCTBI/ISI C APYIrUMHU YJICHAMH KOMaHbI;
— OIICHUBATh Ka4€CTBO CBOCI'O BKjIaJa B 061].[1/1171 IMPOAYKT 110 KPUTEPUAM, CaAMOCTOATCIIBHO

chOopMyIUPOBAHHBIM yYaCTHUKaMH B3aUMOJCHCTBHUS.

YHuBepcajibHble peryJsiTuBHbIE el CTBUS

Camoopzanumuuﬂ:

— BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YI4EOHBIX CUTYaIIUSX, TPEOYIONTUX JIS pelieHus (PrU3nIecKux
3HAHWI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0AaX MPUHATHUS PELICHUN (MHAUBUAYAIbHOE, IPUHSATHE
pElIeHUs B TPy, MPUHITHE PEIIeHU TPYIIoil);

— CaMOCTOSITEJIBHO COCTABIISTH AJITOPUTM pelICHUs PU3NIECKOM 3a]auy WM TUIaHA UCCIIE0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BAapUAHTHI PEIICHUM;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh 1jiaH e€ N3MeHEeHHS;

— OOBACHATH NPUYMHBI JOCTHKEHUS (HEIOCTHIKEHHS) pe3yabTaTOB JIETEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPCKTHUBLI B ACATCIBHOCTD (B TOM YHCJIC B XO BBIIIOJTHCHUA (I)I/ISI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CI/ITyaI_[I/II\/'I, YCTaHOBJICHHBIX OI_HI/IGOK,
BO3HHKIINX pr,Z[HOCTCI\/’I;

— OLICHHUBATb COOTBCTCTBUC PE3YJIbTATa HCIIU U YCIIOBUAM.

3M014u0HaJleblﬁ UuHmeslyiekm.:



— CTaBUTh ce0s1 HA MECTO JIPYroro 4esI0BeKa B XOJ€ ClIopa WU JIUC KyCCUU Ha HAYYHYIO TEMY,
[IOHMMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYTOro.

Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY NP PEHICHUH (PU3NIECKUX 3a]1a4 WIK B YTBEP)KJICHHIX HA
Hay4HbIC TEMBI U TAKOE K€ IPaBO IPYroro.

HNPEIMETHBIE PE3YJIbTATHI

7 KJIIACC

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh COOPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: (PU3NIECKHE M XUMUYECKUE SBIICHHS;, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHULBI (PU3NYECKUX BEJTMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, XXUAKOE, Ta3000pa3HOE); MEXaHMYECKOE ABUKEHNE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSI, paBHOAEUCTBYIOMIAs cuJl, nedopmanus (yopyras, miacTuyeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbI;

— paznuuaTh ABIeHUs (AU Py3us; TEMIO0BOE ABMKEHNE YaCTUIl BEIIECTBA; pABHOMEPHOE IBUKECHHUE;
HEPAaBHOMEPHOE JIBWKECHHE; NHEPLINS; B3aUMOJCHCTBUE TEI; PABHOBECHE TBEPABIX TEJI C 3aKPEIIIEHHOU
OCBHI0 BpallleHUs; Ilepeaya JAaBJIeHusl TBEPAbBIMU TEIaMHU, KUAKOCTIMHU U ra3aMu; aTMOC(epHOe
JaBJICHUE; TUTABaHKE TEJ; MPEBPAIlleHNs] MEXaHNYECKOM SHEPTUH) M0 OMUCAHUIO UX XapaKTEPHBIX

CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SBJICHUE;

— pacIo3HaBaTh MPOSBIECHUE U3YUCHHBIX (PU3NUECKUX SBJICHHUI B OKpYXAIOIIEeM MHUPE, B TOM YHCIIE
(buznueckue sIBJICHUS B IPUPO/JIE: MPUMEPDI ABMKEHUS C PA3IMUYHBIMU CKOPOCTSMU B KUBOM U HEKUBOM
MIPUPO/Ie; AEUCTBHUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBJICHUS HA KUBOMN
OpraHu3M; IUIaBaHUe PbIO; phIYary B TeJe YeJIOBEKa; IPHU STOM MEPEBOIUTH IPAKTHUUECKYIO 33a4y B
yueOHYI0, BBIICATH CYILIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUYECKUX SBICHUIA;

— ONMCHIBATh U3YYEHHBIE CBOMCTBA TeJl U (PU3NYECKHE SIBICHUS, UCTIOIb3Ys PU3NUECKHE BETUYMHBI
(macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMs], TyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIAa YIPYTOCTH, CHUjia
TSKECTH, BEC Teja, CUJIa TPeHUs, AaBiieHre (TBEPIOTo Tena, )KUJIKOCTH, ra3a), BhITAIKUBAIONIAs Cuia,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEUO CHUJIIbl, MOMEHT CHJIbI, KO3 (PUIIMEHT MOJIE3HOr0 NEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHIMANIbHAS SHEPTHs ); IPU OMMCAHUH MPABUIBHO TPAKTOBATh (HU3H -
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI PU3NIECKUX BEIUYNH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMH BETUYHMHAMHU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (hPM3NYECKUX BEIHUNH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBIECHUS U MIPOLECCHI, UCTIOIb3Ys MPaBUIIa CIIOKEHUS
cui1 (B/10JIb OJTHOM TIpsiMOiA), 3aKkoH I'yka, 3akoH [lackains, 3akoH Apxumesa, MpaBUIIO paBHOBECHS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH; IPH ITOM
J1aBaTh CIIOBECHYIO (POPMYIHNPOBKY 3aKOHA M 3alMCBIBATh €M0 MAaTEMAaTUUYECKOE BbIPAXKECHUE;

— OOBSCHATH (PU3UYECKHUE SIBICHHS, MPOLIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHUE U3 1—2 JTOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHUH,
(bU3NYECKUX 3aKOHA W 3aKOHOMEPHOCTH;

— peuiaTtb paC‘{éTHLIC 3aga4u B 1—2 I[CP'ICTBPIH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.HBI, CBA3bIBAOIINEC
(I)I/ISI/I‘ICCKI/IG BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBUA 3ala4U 3allUChIBATh KPATKOC YCJIOBUC, IO~



CTaBISATh (PU3UYECKUE BETUUMHBI B (POPMYIIBI U IPOBOIUTH PACUYEThI, HAXOAUTh CIIPABOYHBIC JAHHBIE,

HEOO0XOAMMBIE JUTS PELICHHUS 3a/1a4, OLICHUBATH PEATUCTUYHOCTD MOJTYYeHHOM (PU3NUYECKOM BEINYHHEI,

— Ppacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIX (HU3NIECKUX METOOB; B OIIMCAHUH
HCCIIEIOBAHUS BBLIEISITH IPOBEPSEMOE MIPEATION0KEHHUE (TUIIOTEZY), pa3jinyaTh U HHTEPIPETUPOBATD
MIOJTy4CHHBIH Pe3yibTaT, HAXOIUTh OLIMOKH B XOJI€ OTIBITA, JIETIATh BHIBOJIBI 10 €0 PE3yibTaTaM;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (PU3NIECKUX SIBICHUH WK (PU3NIECKUX CBOMCTB TEI:
(hopMyTUpPOBATH MPOBEPSIEMEBIE ITPEATIOIOKCHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pYI0Ba-

HUSI, 3aIACHIBATH XOJI OIBITA ¥ (DOPMYITHPOBATH BBIBOJIBI;

— BBIIOJHATH IIPAMBIC USMEPCHUA paCCTOAHUSA, BPpEMCHU, MACChI TCJIA, O6”béMa, CHJIBI U TEMIICPATYPhI
C UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3aMKUCHIBATh MOKA3aHUs IPUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BEIHUNHBI OT JIPYroi ¢
HCI0JIb30BAHMEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JBMXKYILETOCS TeJla OT BPEMEHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILJIOIIAN CONMPUKOCHOBEHMS TEIT;, CUIIbI YIPYTOCTH OT YJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUJIbI OT 00BbEMA MOrpyKEHHOM YacTH Teja U OT MJIOTHO CTH JKUJKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO IOTPY)KEHO TeJI0; YCIOBUM MIaBaHUs
T€J, YCIOBUN paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIIE0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIeysl MPEIJI0KEHHOMY IJIaHy, GUKCUPOBATh
pe3yabTaThl MOJYyYEeHHOHN 3aBUCUMOCTH (PU3UUECKUX BETMYUH B BUJIE MTPEUIOKEHHBIX TaOIUI U
rpauKOB, J1e/1aTh BBIBOJIBI IO pe3ybTaTaM UCCIIEI0BaHMS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUs (U3NUECKUX BeTMYHH (IIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TeJNa; CUila TPEHUS CKOJIBKEHUS; TaBJICHUE BO3/1yXa; BhITAJIKMUBAIOIAs CHIIA, IEHCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTH TeN0; KO3()PUIIMEHT MOJIE3HOTO ASUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MPeI0KEHHOM UHCTPYKIUU: MIPH BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY
Y BBIYHCIISTH 3HAUEHHE NICKOMOMW BEJIMYUHBI,

— co0moaaTh nNpaBuiia TEXHUKHU 0€30MacHOCTH P padoTe ¢ 1abopaTopHBIM 000PYAOBAHHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIA0IIUECs COCYIbl, OapOMETp, pblyar, MOABM>KHBII U HETIOABUKHBIN 00K, Ha-

KJIOHHAas IINIOCKOCTDb,

— XdpPaKTCPHU30BaATb IIPUHIUIIbL HeﬁCTBHH N3YYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIMMCaHUsA (B TOM 4HUCJIC: IOAIIUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIb3Ys 3HAHUA O CBOMCTBAX (1)I/I3I/IIIGCKI/IX
SIBIICHUI U HeO6XO,[[I/IMI>Ie (I)I/BI/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH;

— TIPUBOJUTH MIPUMEPHI / HAXOAUTh HHPOPMAITUIO O TIPUMEPAX MPAKTUIECKOTO MCIIOJIb30BaAHHMSI
(bu3nUeCKUX 3HaHUI B MOBCEJHEBHOM JKU3HU JUIs 0OecieueHus] 0e30MacCHOCTH TIPU 00paIleHHH ¢
npubOpamMH U TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHUS 37I0POBBS M COONIOJICHHSI HOPM
9KOJIOTMYECKOTO MOBEJCHUS B OKPY)KalOIIeH cpesie;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIUXCSA 3HaHUM U HYTéM CpaBHCHHS pa3JIMIHbIX HCTOUYHHUKOB
BBIICIIATD HH(bOpMaL[I/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IHBOfI WA MOXKET OBITh HCHOCTOBCpHOﬁ;

— HCIOJIb30BATH IIPH BBITIOJIHCHUA y‘-IC6HBIX 3aJaHui HAaYYHO-TIOMMYJISIPHYIO JIUTCPATYPY (I)I/I3I/I‘ICCI(0I‘O



COJIep’KaHus, CIIPaBOYHbIE MaTEpUaIbl, peCypchl C€TH VIHTEpHET; BiIafieTh NpUEMaMH KOH -
CIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(GOPMAIIUK U3 OTHOW 3HAKOBOM CUCTEMBI B IPYT'YIO;

— Co31aBaThb CcOOCTBEHHBIE KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBE 2—3 MCTOYHHUKOB
nHpopManuu GU3NIECKOTO COACPKAaHMs, B TOM YUCIIE ITyOJIUYHO JIeJIaTh KPaTKUe COOOIIEHUs O
pe3yibTaTax MMPOCKTOB UIIN y’-Ie6HbIX I/ICCJIGI[OBaHI/If/’I; IIpH 5TOM I'PaMOTHO HUCIIOJIL30BATh I/I3y‘-IeHHBII71
MOHATUHHBIN anmapar Kypca (U3MKH, CONTPOBOXKIATh BBICTYIIJICHUE IPE3CHTAIHECH;

— IIPU BBIIIOJIHCHHUHU y‘Ie6HI)IX IMPOCKTOB " I/ICCJIGI[OBaHI/Iﬁ pacpeacissaThb 00513aHHOCTH B rpyaric B
COOTBECTCTBHH C IIOCTABJICHHBIMHU 3aJa4daMiu, CJIICAUTD 3a BBIIIOJTHCHUEM IlJIaHa HCﬁCTBHfI, aJICKBATHO
OLICHUBATh COOCTBEHHBINI BKJIaad B ACATCIIbHOCTD I'PYIIIbI; BRICTpaAUBAaTh KOMMYHUKATUBHOC

B3aHMOﬂ€ﬁCTBHe, Y4YUTBIBAsd MHCHUC OKPYKAIOIIMX.

8 KIIACC

IIpenmeTHble pe3ynbTaTsl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh COOPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca v pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHNUE aTOMOB M MOJIEKYIL,
arperaTtHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIe TeJa, HaChIIEHHBIH U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIEPATYpa, BHYTPEHHSSI SJHEPIUs, TEIJIOBOW JIBUTATENb;
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsif, HIEKTPUUECKOE M0JIE, MPOBOJHUKH U TUIIEKTPUKH, TIOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pasnuuaTh sIBJICHUS (TEIUIOBOE paclIupeHue/cokaTre, TeIionepeaada, TermioBoe paBHOBECHE,
CMauyuBaHKe, KaMUSIPHBIC SIBICHUS, HCTIApEHHE, KOHICHCAITUS, TIJIaBJICHHIE, KPHCTAILTU3AIIHSI
(oTBepneBaHme), KUTIIEHUE, TeTUIoNEpenaya (TErIONPOBOIHOCT, KOHBEKITHS, U3TyUEHHUE); DIICKTPU3AIIUS
TeJ, B3aUMOJICHCTBHUE 3aPsI0B, IEHCTBHS IIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE
MarHMTOB, ACHCTBUE MAarHUTHOTO TIOJISl HA TIPOBOJAHUK C TOKOM, JIEKTPOMArHUTHASE MHIYKIIHS) TIO OITH -
CaHHIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIGCMOHCTPHUPYIONIHMX TaHHOE (PU3NIECKOE

SIBJICHHUC,

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUECKUX SBJICHHUI B OKpYXAIOIIEeM MHUPE, B TOM YHCIIE
(buznyeckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalWUISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IpUpoae, uznyuenue CoiHila, 3aMep3aHue BoJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHue
POCBI, TYMaHa, WHesl, CHEra; SJeKTPUUYECKHUE SIBJICHUS B aTMOc(]epe, dJEKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE moJje 3emi, Apeid Mmoo CoB, poJib MATHUTHOTO TOJS 7S )KU3HU Ha 3eMIie, OJIIpHOe CH-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7]auy B YUeOHYIO, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKH (DPU3UUECKUX SIBIICHUM;

— OIIUCBIBATh U3YYEHHBIE CBOMCTBA T€J U (PU3UYECKUE SIBJICHUS, UCIOIb3Ys (GU3NUECKUE BEIINUUHBI
(TeMmepaTypa, BHyTPEHHSS SHEPrusl, KOJMUYECTBO TEMJIOTH, yeIbHas TeINIOEMKOCTh BEIIECTBA,
yJelbHas TEeryIoTa IJIaBJIeHUs, yIelIbHas TeIIoTa napooOpa3oBaHus, yaeabHas TeIIoTa CrOpaHus
TOTUIMBA, KOA(PPUIIMEHT MOJIE3HOr0 JeHCTBUS TEIIIOBOM MaIIMHBI, OTHOCUTENIbHAS BIXHOCTD BO3/yXa,
UIEKTPUYECKUM 3aps]l, CUJIa TOKA, dJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHUE IPOBOIHUKA, YAEIBHOE
COIIPOTHUBJIEHUE BELIECTBA, pa00Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA); IIPU OIMCAHUH NPABUIILHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3YEMBIX BETHUNH, 0003HAUCHHS U €AUHULBI (PU3NUECKUX
BEJIMYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMYMHAMH,
CTPOMTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepHu30BaTb CBOMCTBA TCII, (I)I/ISI/I‘-IGCKI/IC SABJICHUS U ITPOLCCChI, NUCTI0JIb3YSI OCHOBHLIC

IIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHM S BEILIECTBA, IPUHIIUI CYIIEPIIO3ULIUNU T10JIEH



(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsaa, 3akoH OMa JuIsl yyacTKa LenH, 3akoH J[xoyns -
JleHua, 3aKOH COXpaHEHUs PHEPTUH; TP 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aITUCHIBATh
€ro MaTeEMaTHYECKOE BBIPAKEHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCH  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH IPHUUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHue U3 | - 2 JIOTHYeCKUX MIaroB ¢ ornopoit Ha 1 - 2 M3y4eHHBIX CBOMCTBA (DU3UUYECKHX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEW; PelaTh pacuEéTHbIC 3a0a49M B 2 - 3 NEHCTBUS, HCIIONB3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 339l
3aMMChIBaTh KPaTKOE yCIOBUE, BBISABIATH HEOCTATOK JAHHBIX JUIS PEIICHU S 3a/1a4H, BHIOMPATh 3aKOHBI
1 (GOPMyIIBI, HEOOXOAUMBIE ISl €€ PEICHUs, TPOBOIUTH PACUETHI U CPABHUBATH NOJIYYEHHOE 3HAYCHUE

(1)I/I3I/I‘-I€CKOI‘/’I BCJINYNHBI C U3BECTHBIMU NTaHHBIMMU,

— pacio3HaBaThb HpO6J'I€MI)I, KOTOPBIC MOKXHO PCIIUTH P IMMOMOIITN (1)I/ISI/I‘I€CKI/IX MCTOOOB; UCIIOJIL3YA
OIMMCAaHUC UCCIICAOBAaHMs, BRIACTIATE MPOBEPACMOC NPCANOJIOKCHUEC, OLICHUBATL ITPABUJIBHOCTL ITOPSAAKA
IMPOBCACHUA UCCIICAOBAHUA, ACTIATh BBIBOABI;

— MPOBOAMTH OMBITHI 110 HAOIIOAECHUIO (PU3NUECKUX SBJIECHUIN UM PU3NUYECKUX CBONCTB Tell
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTH JIAaBJICHUS BO3/yXa OT €ro 00bhEMa, TeMIepaTypbl; CKOPOCTH ITPO-
1ecca OCThIBAaHUS/HArPeBaHUS MIPU U3ITyYEHUHN OT IIBETA U3ITyYaIOIIeH/TTIOTIOMA0IeH TOBEPXHOCTH;
CKOPOCTBb UCITApCHUA BOABI OT TEMIICPATYPHBI ) KUAKOCTH U IIJIOIIA N eé MMOBEPXHOCTH, DJICKTPHU3aAIUA TECII
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsa0B, BSaHMO)IeﬁCTBHe MMOCTOAHHBIX MAarHuTOB, BU3yaIn3alusd
MAarHUTHBIX HOJIEH ITOCTOSHHBIX MAarHuToOB, )Iel\/IICTBI/ISI MariuMTHOT'O IIOJISA Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AIEKTPOABUraTellsl MOCTOSIHHOTO TOKa): GOpMYyIUpPOBAThH
MIpOBepsieMbI€ MPEAINOI0KEHHsI, COOUpaTh YCTAHOBKY U3 MPEAI0KEHHOTO0 000PYAOBaHMUS; OMTUCHIBATD
XOJ1 OTbITa U (GOPMYIUPOBATH BHIBOIbI;

— BBINOJHATH MPAMbIE U3MEPEHUS TEMIIepaTyphl, OTHOCUTEILHOM BIIaXKHOCTH BO3/1yXa, CHIIbI TOKA,
HaMpPsHKEHUS € UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUYECKUX BEIMYHH; CPABHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— IIPOBOJUTH UCCICIOBAHNE 3aBUCUMOCTHU O,Z[HOI71 (bH3H“I€CKOfI BCIIMYHHBI OT ,prrOfI C
HCII0JIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIMPOTHUBJICHUS IIPOBOJHHKA OT €0 JJINWHEI,
ImIomaau MmornepeuyHoro CCUCHUA 1 yACJIbHOI0 COIMPOTHUBIICHU BEIICCTBA ITPOBOJHUKA, CHUJIBI TOKA,
HAYHIETO YCPe3 MPOBOAHUK, OT HANIPSIKECHUS HA TPOBOAHUKE; UCCIICAOBAHUC IMTOCICAOBATCIIBHOIO U I1a-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IJIaHUPOBAThb UCCIJICIOBAHUC, C06I/IpaTB YCTaHOBKY U
BBIIIOJIHATE U3MCPCHU, CICAYA NPCAIIOKCHHOMY IUIAHY, Q)HKCI/IpOBaTB PE3YJIbTAThI HOHy‘IGHHOﬁ
3aBUCHMMOCTH B BUJIC Ta6J'II/II_[ n l"pa(l)I/IKOB, ACJIaThb BBIBOJELI 110 PE3YJIbTaTaM HCCICAOBAHU,

— IIPOBOJUTDb KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYNH (y,ueana;I TEIIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJHUKA, pa60Ta " MOIITHOCTD 3JICKTPUYICCKOT O TOKa)Z IJIaHUPOBATb U3MCPCHUS,
CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIHWH, U BBIYUCIIATH
3HAYCHUEC BCIINYHHDBI,

— coOuo1aTh MpaBUiIa TEXHUKU 0€3011acCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pYJOBAHUEM;

— XapaKTCpU30BaTh NPUHIUIILI JIeNCTBUSA HN3YUYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHX YCTpOﬁCTB C OHOpOf/'I
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTEMA OTOIJICHUA JOMOB, TUTPOMETP, ITapoBad Typ61/1Ha, aMIIepMEeTp,
BOJIbTMCTD, CUETUYHK BHCKTqueCKOﬁ SHEPIruu, 3JICKTPOOCBECTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHBIC
3JICKTpOHpPI60pLI (HpI/IMCpBI), QJICKTPUYICCKUC NTPCAOXPAHUTCIIN, SJICKTPOMATHUT, JICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)I/IBI/II-ICCKI/IX SIBIICHUI U HCO6XOI[I/IMLIC
(I)I/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH;,



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPHUTEIbHbIE TPHOOPHI IO CXeMaM U
CXEMaTHUYHbIM PUCYHKaM (>KMJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEID
BHYTPEHHETO CrOpaHHUs, JIEKTPOCKOIL, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX LIETIEH C
MOCJIEI0BATEIbHBIM U MapaJIJIeIbHBIM COCIUHEHUEM IEMEHTOB, pa3nyasi yCJIOBHbIE 0003HAUEHHS

QJICMCHTOB 3JICKTPUYCCKUX L[GHCIZ;

— TIPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OOPMAIIHIO O IIPUMEPaX MPAKTHIECKOTO HCIIOIH30BaAHMUS
(U3HYECKUX 3HAHUU B IIOBCEIHEBHOM )KU3HU JUTsl 0OeCTICUeHUsT O€30IMaCHOCTH MPH 00paIeHnuy ¢ Ipudo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMHE, COXPAHEHUS 3I0POBbS U COOIFOICHUST HOPM IKOJIOTHIECKOTO

MOBEICHUS B OKPYXAIOIIEH CPELIE;

— OCYIIECTBIATh NOUCK HHPOPMAIMK (PU3NUECKOTO COJIepKaHus B ceTH VIHTepHeT, Ha OCHOBE
UMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJHUTENIbHBIX HCTOUHUKOB BBIIEIATH HHPOPMAIIHIO,

KOTOpasi IBJISIETCS IPOTUBOPEUNBOI UITU MOXKET ObITh HEJOCTOBEPHOIA;

— HCIOJIb30BaTh IPHU BBINOJIHEHNN YUEOHBIX 33aJJaHUIl HAyYHO-TIONYJISPHYIO JTUTEpATypy GU3NUECKOTO
COJIEpKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu VHTepHeT; BIaaeTh IpuéMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYT'YIO;

— Co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOO0IIeHHs, 000011as HHPOpMAIIIO U3
HECKOJIbKUX HICTOYHUKOB (PU3MUECKOTO COJIEPKaHUs, B TOM YHCIIE TyOJIMYHO MPEACTaBIATh Pe3yabTaThl
MIPOEKTHOM WJIM UCCIIEI0BATENBCKOM I€ATENbHOCTH; IIPU ATOM IT'PaMOTHO HCIOJIb30BaTh U3yUEHHbIN

MOHATHIHBIN anmapaT Kypca (pU3UKH, COMPOBOXKIATh BHICTYIJICHHE NPE3eHTalUel;

— TIPU BBITIOJIHEHUH Y4€OHBIX POEKTOB U UCCIeI0BaHUM (PU3NYECKUX IPOLIECCOB PACIPENENSTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH, CIIEIUTh 32 BHIMOJTHEHUEM IIJIaHa
NEeUCTBUIM U KOPPEKTUPOBATH €r0, a/IEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B ACATEILHOCTD TPYIIIIbI;
BBICTPAaNBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHUE, MPOSIBIISISI TOTOBHOCTh pa3peiaTh KOH(INKTHI.

9 KJIACC

[IpenmeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJLKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0yUAIOIINXCS
YMEHUU:

— HCIIOJIB30BaTh IMOHATHA: CUCTEMA OTCLIéTa, MaTc€puajibHas TO4YKa, TPaCKTOpHA, OTHOCUTCIBbHOCTD
MCXaHUYCCKOI'O JBUXXCHUA, ,I[e(l)OpMaI_II/IH (YHPYFaH, HJIaCTI/I‘ICCKaﬂ), TPCHUC, HCHTPOCTPECMUTCIILHOC
YCKOPEHUEC, HEBECOMOCTD U NICPETPY3KU; HCHTP TAKCCTHU, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAXKECTH
TBépI[OFO TCJla, pPaBHOBCCHEC,; MCXaHUYCCKHC KoJIEOaHHs U BOJIHBI, 3BYK, I/IH(i)pa?»By'K U YIIbTPA3BYK;
QJICKTPOMArduTHLIC BOJIHBI, HIKaJId 3JICKTPOMAIrHUTHBLIX BOJIH, CBCT, 6HI/I3OPYKOCTL " 1aJIbHO30PKOCTD,
CIICKTPBI UCITYCKAHUA U MOTJIOMICHUS ] anb(ba, Oerau raMMa-us3IydeHusd, U30TOIIbIL, AACPHAA DHCPI'CTUKA,

— pasin4yaThb ABJICHHUA (paBHOMCpHOC U HCPAaBHOMCPHOC HpHMOJ’IHHCfIHOC JABHIKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABHIXXCHHC, CBO6OI[HOC naacHue T, paBHOMCPHOC ABUIKCHUC 110
OKPY’XHOCTH, B3aHMO/JICHCTBHE TCJI, pPCAKTUBHOC NIBUKCHUC, KoJie0aTeIbHOe JABHIKXCHUC (38.TYX8.IOIJ_II/IC u
BBIHYXXJICHHBIC KOJ'IC68.HI/I}I), PE30HAaHC, BOJIHOBOC IBUXKCHHUC, OTPAKCHHUEC 3BYKaA, HpHMOHHHeﬁHOG
pacnpoCTpaHCHUEC, OTPAKCHUC U IIPCIIOMIICHUEC CBETA, IIOJIHOC BHYTPCHHEC OTPAKCHUE CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
€CTCCTBCHHAs PaANOAKTUBHOCTH, BOSBHUKHOBCHHC JINHENYaToro CIICKTpa HBHyIICHI/I}I) IO OIMMCAHUIO UX
XapaKTCPHBIX CBOMCTB 1 HAa OCHOBE OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘{CCKOC SIBJICHHUC,

— pacio3HaBaTh IMPOABJIICHHUEC U3YUCHHBIX (1)I/I3I/IHCCKI/IX SIBJICHUH B OKpYyXKaromem MUupe (B TOM YHCIIC

(I)I/ISI/I‘ICCKI/IG SABJICHUA B IPUPOJAC: MPUIIMBLI U OTJIUBEI, IBUKCHHUC IIJIAHCT CoJiHeuHOM CHUCTCMBI,



PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICCHUE,
celicMUYecKre BOJIHBI, IlyHAMH, 3X0, [IBETA TeJl, ONTUYECKHE SBJICHUS B IPUPOIE, ONOJIOrHUECKOe
JEeWCTBUE BUIUMOTO, YIBTPa(hHOJIETOBOTO M PEHTIT€HOBCKOTO U3Ty4YEHH; €CTECTBEHHBIN
panmoaKTUBHBINA (POH, KOCMHYECKHE JTy4H, paAHNOAKTUBHOE H3ITyUYeHHE IPUPOTHBIX MUHEPAJIOB;
NeMCTBHE PalMOAKTUBHBIX U3JIyYEHUI Ha OpraHU3M YeJI0BeKa), IPU 3TOM IIEPEBOJUTH TPAKTHUECKYIO
3aauy B y4eOHYI0, BBIJCTATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKY (DPU3NUECKUX SBIICHUA;

— OIMCHIBATh U3yYECHHBIE CBOWCTBA TEJ U (PU3NUECKUE SBICHUS, UCIIOJIB3YsI (PU3HUECKIE BETMUNHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IEpEMELICHHE,
IIyTh, YTJI0Bas CKOPOCTb, CUJIa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHUs, BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CUJIbl, MEXaHUYECKasi padoTa U MOIIHOCTh, IOTEHIIMAJIbHAS
SHEPTHsl TeJla, HOJHATOrO HaJl TOBEPXHOCTBIO 3€MJIM, IOTEHIIMAJIbHAS SHEPTHS CKATON IIPYKUHBI,
KMHETHUYECKasi SHEPIUsl, M0JIHAs MeXaHu4ecKasi SHEepIus, epHoJl U YacToTa KoJieOaHU, UIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, TOKA3aTeN b MPEIOMIIEHHSI CPE/Ibl); IPU ONUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYMH, 0003HAUEHUS U €TUHULIBI
(u3NYECKUX BETMYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE TaHHYIO PU3NYECKYIO BETUUUHY C IPYTUMHU

BCIMYMHAMH, CTPOUTDH rpa(i)mm HN3YUCHHBIX 3aBUCUMOCTEN (1)I/ISI/ILIGCKI/IX BCJIIMYMH,

— XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHUE SBICHHS M MPOIIECCHI, UCIOJIb3YS 3aKOH COXPAHCHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHMUSI, PUHITUIT CYIEPITO3UITNHN CHJI, TPUHITUTT OTHOCUTEITLHOCTH
lNanunes, 3akorsr HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKECHHS U TIPEIIOMJICHUS CBETA,
3aKOHBI COXPAaHEHHUSI 3aPSAJ0BOTO M MAaCCOBOTO YHCEI MPH SIEPHBIX PEAKIUAX; TIPU TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMAaTHYECKOE BhIPAKECHHE;

— 00BACHATH GU3NYECKUE TPOIIECCH M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OTIOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHUM,
(bu3NYeCKuX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

— pemaTh pacy€THbIE 337a4u (OMUpPAIOIIKEecs HAa CUCTEMY U3 2— 3 ypaBHEHMUI), UCTOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3NUECKUE BETUYUHBI: HA OCHOBE aHAIM3a YCIIOBUS 33/1a4l 3allHChIBATh
KpaTKO€ YCIIOBUE, BBISIBIISITh HEOCTAIOUINE UM U30BITOUHBIE JAaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYIIbI,
HE0OXO0IUMBIE /Ui PEIICHHUs, TPOBOJINUThH PACYETHI U OLIEHUBATH PEATUCTUYHOCTDH MOTy4YEHHOTO
3HaueHUs (PU3MUECKOMN BEIIMYUHBL;

— PpacClioO3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXKHO PCIIUTD ITPU IIOMOIITKU (bHSPI‘ICCKI/IX MCTOHOB; UCIIOJIb3YH
OIIMCAHUEC UCCIICAOBAHUSA, BBIACIIATL IIPOBCPACMOC ITPCAIIOJIOKCHHUEC, OLICHUBATD IIPABUJILHOCTD ITIOPsAKA
IMPOBCACHUA UCCIICAOBaHN, NCJIATh BbIBOJAbI, HHTCPIIPETUPOBATL PE3YJIbTAThHL Ha6J'IIOI[eHHﬁ U OIIBITOB,

— TPOBOJMTH OIBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SIBJICHUN MU (PU3NYECKUX CBOMCTB TeJ (M3yueHHE
BTOpOTo 3akoHa HbloTOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb NEepHo/ia KoJieOaHui
MPY)KUHHOTO MasiTHUKA OT Macchl rpy3a M *KECTKOCTH MPYKUHBI X HE3aBUCUMOCTb OT aMILTUTY/ 1B
MaJbIX K0JIeOaHUH; MPSMOJIMHENHOE paclpOCTpaHEHUE CBETa, pas3JioKeHHe Oenoro caeTa B
CIIEKTP; U3y4EeHHE CBOUCTB M300pakeHHs B IUIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs IPeMETa B
coOuparoriet J1MH3e; HaOMI0IeHHE CIUIOIIHBIX M IMHEHYAThIX CIIEKTPOB U3TYUYEHHs): CAMOCTOATEIBHO
coOMpaTh YCTAaHOBKY U3 M30BITOYHOTO HAOOpa 000PyI0BaHMS; OIIMCHIBATh X0l OMbBITA U €r0
pe3yabTaThl, GOPMYIHUPOBATH BHIBOJIBI;

— TMPOBOJUTH IPU HEOOXOIUMOCTH CEPUIO MPSIMBIX H3MEPEHUI, OTIpeIeNisis CpeaHee 3HaueHue
u3MepsieMoil BenuuHbI ((POKYCHOE paccTOsiHue COOMpAIOIIel JIMH3bI); 000CHOBBIBAThH BHIOOP CIIOCO0a
M3MEPEHUs/U3MEPUTEIIBHOTO TPUOOopa;



— TIPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYHMH C HCIIOJIb30BAHUEM TPSMBIX
M3MEpEHUH (3aBUCUMOCTD IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHUU 03 HayaJIbHOM CKO -
poCTH; Ieproa KoJieOaHni MaTeMaTHYECKOT0 MasiTHUKA OT JJTMHBI HUTH; 3aBUCUMOCTH yIiia
OTpa’KEHMsI CBETa OT yIJIa MAaJICHUs U yIJla IPEIOMIICHHUs OT YIila aJeHNus): INIAHUPOBATh UCCIIENO-
BaHUE, CAMOCTOSTEIIFHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTAThI MOJIyYCHHON 3aBHCUMOCTH
(bU3NYEeCKUX BEIWYHMH B BU/IE TAOIUI U TpadUKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCICIOBAHMUS;

— TIPOBOJMTH KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BETHUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tela Ipu
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOHOTO MAJICHHUS, )KECTKOCTD MPYKUHBI, KOAPPHUIIUEHT
TPEHUSI CKOJIbKEHMSI, MEXaHUYEeCKasi padoTa U MOIHOCTh, YAaCTOTa U MEPHO]I KOJIeOaHUH
MaTeMaTHYECKOI0 U NPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMpPAIOLIEH JIMH3bI, paJiiOaKTUBHBIN
($oH): MIaHUPOBATh U3MEPEHHUS; COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys NpeaIoKEHHON MHCTPYKIMY; BBIYUCIIATh 3HAYEHNE BEJINUYMHBI U AaHAJIM3UPOBATH ITOTYy4YCHHBIE

pEe3yAbTAThI C YYETOM 33IaHHOUW MOTPEIIHOCTH U3MEPEHHUI;
— co0m0aTh NpaBuiia TEXHUKHU 0€30MacHOCTH P padoTe ¢ 1abopaTopHbIM 000PYAOBaHHUEM;

— pas3jin4aTb OCHOBHBIC IIPU3HAKHU N3YYCHHBIX (1)I/I3I/I'-IGCKI/IX MOJI@J'ICI\/'IZ MaTrc€purajbHasd TOUYKa,
a0COJIFOTHO TBép)IOG TECII0, TOYCYHBIN NCTOYHUK CBC€Ta, JIy4, TOHKasd JIMH3a, INTaHCTapHasd MOACIIb aToOMa,
HYKJIOHHasg MOACJIb aTOMHOI'O dapa;

— XapaKTepHu30BaTh MPUHIUIIBI JEHUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB ¢ OMOPOM
Ha UX OIMMUCaHUuA (B TOM YHUCJIE: CIIMAOMETP, JATUYHUKHU IMOJIOKCHUSA, paCCTOSIHUA U YCKOPCHU A, PAKETA,
9XOJIOT, OYKH, IEPUCKOT, (poTOammapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Buiibcona), ucnosib3ys 3HaHUS O CBOMCTBAX (PM3MUECKUX SBJIICHUM U HEOOXOAUMBIC (PU3UUECKHE
3aKOHOMEPHOCTH;

— HCIOJIb30BATh CXEMbI U CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAaKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS M300paKeHUH B IJIOCKOM 3epKajie U coOOMparole J1H3e;

— MIPUBOJUTH MPUMEPHI/HAXOJUTh HH(POPMALIHMIO O IPUMEpaxX MPAaKTUYECKOTO UCTIOIb30BaHUS
(bu3MYecKUX 3HaHUN B MOBCEIHEBHOM )XKM3HU [Tl oOecrieueHus: 6e30MacHOCTH MpH oOpalleHuu ¢ Ipudo-
pamMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPaHEHUS 3/I0POBBS M COOIIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY)KAIOILEeH cpejie;

— OCYIICCTBJIATH ITOUCK I/IH(I)OpMaI_[I/II/I (1)I/I3I/I‘ICCK01"O COACPIKAaHUA B CCTHU I/IHTepHeT, CaMOCTOATCIBHO
q)OpMyJ'II/Ip}IH ITOVICKOBBIN 3aIpoC, HAXOAUTb ITIYTHU OIPEACICHUA JOCTOBCPHOCTU HOHy‘lGHHOfI
I/IH(bOpMaI_II/II/I Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOMOJHUTEIbHBIX HCTOYHHKOB,

— HCII0JIb30BAaTh IIPpH BBIIIOJITHCHU K y‘Ie6HbIX BaI[aHI/Iﬁ HAYYHO-IIOIIYJISIPDHYIO JIMTCPATYPy (I)I/I?»I/IIICCKOFO
COJACPpKaHUs, CIIPABOYHBIC MaTCpHUAJIbI, pECYPCHI CCTU I/IHTCpHeT; BJIaACTH HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, HpeO6p330BaHI/I$I I/IH(l)OpMaI_II/II/I W3 OJHOM 3HAKOBOM CHCTEMEI B APYT'YIO;

— co03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE HH(POPMALIUU U3
HECKOJIbKUX MCTOUHUKOB (PU3NYECKOTO COJICpKAHUS, TyOJIMYHO MPEICTABIAT PE3yIbTaThl IPOEKTHOM
WJIM MCCIIEN0BATENBCKON JEATENBHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIb30BATh N3YUYEHHBIM TOHATUINHBIN
anrmapar u3y4yaemoro pasjena (U3MKd U COTPOBOXKIATh BBICTYIJICHHE IPE3CHTAIeN C yu€TOM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE ILVTAHUP OBAHUE

7 KJIACC
Ne | Hammenosamme | Kommueerso wacos nektponnnie (UnGPoBLIE) 06PAZOBATCILHBIC PeCypChE
n/u | pa3siesnoB u Tem
nporpaMMet BCEro | KOHTPOJbHBIE | MpaKTHUCCKHE
padoTsl padoTsl

Paszen 1. Du3uKa 1 eé Poih B NOHAHMN OKPYARAIOUICTO MUPA

11 | ®mwuka — 2 0 0 https://yandex.rufvideo/preview/?
HayKa o text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%20%D0%BA%20%D1%82%D0%B5%D0%BC%D0% B5%20%D0%A4%D0%B8%D0% B7%D0% B8%D0% BA%D0%B0%20% E2%80%94%20%D0%BD%D0%B0%D 1%83%D0%BA%D0%B0%20%D0%BE%20%D0%BF%D1%80%D0%B8%D1%80%D0%BE%
npupoje reqid=1663873437959866-11723973370786450410-sas2-0989- 48a-sas-17-balancer-8080-BAL-4540&from_type=vast&filmld=2335610403596327521
12. | ®uwsnueckue 2 1 0 https://infourok. i i po-fizike-na-t izicheskie-termini-fizicheskie-velichini-2288824.html
BeJIHIHHBI
1.3 | EcrecrBenHo- 2 0 2 https://infourok. iya-po-fizik i tod- iya-2145209.html
HAYUHBII MeTO
no3nanus
Hroro mno paszery 6
Pasyen 2. Ilep: IbHBIE o BeleCTBA
2.1. | Crpoenne 1 0 0 http://files.school-collection.edu.ru/d Irstore/6f 797 9d2-7a59-4456-a1f5-451f1b9db887/8_26.swf
BeuecTBa
2.2. | Nuxenue 2 0 1 https//multiurok.ru/fil imodieistviie-chastits-vi i 1.html
B3aMMoOneiicTBIE
wacTHIl
BeuecTBa
23. | Arperatnbie 2 0 0 http://fcior.edu.ru/card/140¢ hestva.html|
cocTosms
Be mecTBA
Hroro o pasaeny 5

Paszien 3. JIBukenue u B3auvojeiicTaue Ten

3.1 | Mexaunueckoe 3 0 0 http:/iwww.school-collection.edu.ru/catalog/res/53287c03-948d-42fa-8525-11f0951d8780/?from=3b19dfa9-7bdf-44 1a-89e4- A& lass[]=49&class[]=113921&class[]=11 lass[]=113940&subject[]=30&subject[]=113921&subject[]=113939&subject [1=113940
ABMKenHE

3.2, | Unepuus, 4 1 1 https//uchitelya.co  m/fizika/104907-p plotnost: 9-11-klass.html
macca,

IJIOTHOCTH

33. | Cuna. Bubt cna | 14 0 1 https://infourok. po-fizik 1 idi-sil-klass-2251583.html|
Hroro 1o pasneny 21
Paszen 4. Jlapaenvie TEEPABIX Tet, AWAKOCTENi W ra30B
4.1. | Jdapaenne. 3 0 0 htp: Jurok-po-fizike- temu-peredacha-davleniya-tverdim-tel o paskalya-klass-815465.html
TMepenaya
AaBenns
TBEPIBIMH
Tenamm,
AKUIKOCTAMH B
razavm
4.2. | JaBaenne 5 1 1 https://resh.edu.ru/subject/lesson/2971/  main/
KHAKOCTH
4.3. | Arvocdepuoe 6 0 0 https/resh.edu.ru/subject/lesson/1535/
AaBieHne
4.4. | Jeiicrue 7 1 0 https://resh.edu.ru/subject/lesson/2968/
KHAKOCTH H
rasa na
norpyaénnoe B
HUX Te10
Hroro o pasgeny 21
Pazzen 5. PaGota m MommocTh. JHeprus
51 | PaGoran 3 1 0 https://infourok. i i dly i y-shkoli-po-fizik t bote i go-toka-2386224.html
MOIHOCTH
5.2. | Tpocteie 5 1 0 http: llection.edu. 7210-86a6-11da-a72b-0800200c9a66/21661/
MeXaHH3MBI
5.3. | Mexannyeckast 4 1 0 https://infourok.ru/pr iya_po_fizike_ i L_energiya-426730.htm
aneprus
Hroro mo pasneny: 12

PesepsHoe Bpews 3



http://files.school-collection.edu.ru/dlrstore/6f7979d2-7a59-4456-a1f5-451f1b9db887/8_26.swf
http://fcior.edu.ru/card/14062/agregatnoe-sostoyanie-veshestva.html
http://www.school-collection.edu.ru/catalog/res/53287c03-948d-42fa-8525-11f0951d8780/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21661/

OBLLEE 68 7 6
KOJIMYECTBO
YACOB 10
TIPOIr'PAMME

KJIACC

Ne HamnvenoBanue pa3/iesioB # TeM MPOrpaMMbl
n/n

Kosnnuectso

4acoB

JexTpontbie (WHGPOBLIE) 06PA30BATELHEIE PeCYPChE

BCero

KONTPOIbHEIC PAGOTHI

npakTHeckie padoThi

Pasjien 1. TemsioBbie siBeHHst

11 Crpoenne u cBOiiCTBA BelecTBA 7 0 3 https://infourok.ru/prezentaciya-veschestva-i- ih-svoystva-1294238.html

12 Temossie npouecch 21 1 3 https:/ppt-online.org/465464

Hroro 1o pasaeny 28

Pasjien 2. DyieKTpUYECKHEe H MATHHTHBIE SIBICHUS

2.1 DnexTps 3apsbl. Tena u ux iicTBHE 7 1 4 https://nsportal.ru/shko la/fizika/ library/2016/12/01. iya-k-uroku-elektrizatsiya-tel-vzaimodeystvie
2.2 TocTosHHBIH NIEKTPHYECKHI TOK 20 2 7 https://nsportal.ru/shko la/fizika/ library/2014/11/19/prezentatsiya-postoyannyy-elektricheskiy-tok

23 MaruuTHble sIBIeHUS 6 1 2 https://nsportal.ru/shkola/fizika/  library/2022/04/28/magnitnye- yavleniya- 8-klass

2.4. DNEeKTPOMATHHTHAS  HHAYKIHSI 4 2 2 https://infourok.ru/material. htmI?mid=47747

Hroro o pasaeny 37

PesepsHoe Bpems 3

OBLIEE KOJIMYECTBO YACOB [0 [IPOTPAMME 68 7 | 21

KJIACC

Ne HaumenoBanue pasjesioB u Tem nporpamMmbl KonmuecTso yacos el (undpposnie) odpasosate: e pecypenl

i Beero | Kowrpoabmbie padoThi | mpaxTmueckme paGoTni

Paznen 1. Mexauudeckue siBjienms

11, | Mexanuueckoe ABHAKCHHE W CITOCOOBI €10 ONMHCAHUS 10 1 1 https://infourok.ru/prezentaciya-po-fizike-na-temu- mehanicheskoe-dvizhenie-klass-1858473.html

12. | BsaumosieiicTeue Test 20 1 2 https://infourok.ru/prezentaciya-po-fizike-k-uroku-dvizhenie- ivzaimodeystvie-tel-klass-428395.html

1.3. | 3akousl coxpanenus 10 1 3 https: azr p po-fizike-po-teme-zakony-sokhraneniya-energii. html

Hroro o pasaeny 40

Paznen 2. Mexanudeckue Koaebannsi H BOJTHBI

2.1. | Mexaunyeckne Kojedanus 7 1 0 https:/nsportal.ru/shko la/fizika/ library/2015/08/13/mehanicheskie-kolebaniya

2.2. | Mexaunyeckue BOJIHBI. 3BYK 8 1 0 https:/nsportal.ru/shko la/fizika/ library/2016/01/27/mehanicheskie-volny

Hroro o pasaeny 15

Paspen 3. HHTHOE TOJIe H HHTHBIC BOTHBI

3.1 HHTHOE T0J€e | HHUTHBIE BOJHBI 6 0 0 https://infourok. iya-po-fizike- itnoe-pole- olni-klass-2858464.html

Hroro 1o pasaeny 6

Pazzen 4. CBetoBbie sBICHUS

4.1. | 3aKkoHbI pacmpocTpaHeHHsH CBeTa 6 0 2 https:/nsportal.ru/shko la/fizika/ library/2012/04/09/prezentatsiya-k-uroku-po-fizike-dlya-obuchayushchikhsya-9-klassa
4.2. | Jiumser w onmiaeckue mpuGops 6 1 2 https:/infourok po-fizike-linzi- ie-pribori-509956.html

43. | Pasnomenue Getoro cpera B cnexTp 3 0 1 fizika/disp 1

Hroro mo pasneny 15

Paznen 5. KsantoBble siBTeHust

5.1. | Menyckanue W TOTJIOMIEHHE CBETA aTOMOM 4 0 1 https://infourok. bota-po-fizike-kk po-teme-| ie- ta-atomami-proishozhdenie-lineychatih-spektrovv-vide-prez-4010669.html
5.2. | Ctpoenne aToMHOro siipa 6 1 0 https://nsportal. ie/library/2018/1: ie-atoma- i-atomnogo-yadra-9-klass

5.3. | Slnepubie peakuun 7 1 1 https://uchitelya.co m/fizika/ 7941-prezentaciya-yadernye-reakcii-9-klass.html

Hroro no pasneny 17

Paszen 6. IoBTopHTE/IbHO-0606 WA NI MOLYIb

6.1. | CucremaTnzaumsi u 0600 meHue npeMeTHOTO M OmBITA H, 0 Tnpu BCero Kypca QuIHKH 9 2 | 4 I https://nsportal.ru/shkolaffizika/ library/2016/11, i izatsi - naniy-na-urokah-fiziki- 0
Hroro mo pazaeny 9

OBIIEE KOJIMYECTBO YACOB 10 [POIPAMME 102 10







IHOYPOYHOE IIVTAHUPOBAHMUE

7 KJIACC
Ne | Tema ypoka KoaunyecTBo yacoB Bunel, popmbl
n/n KOHTPOJISI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoTsbI padoThI

1. | ®usuka - Hayka o IpUpoe 1 0 0 YeTHbIM onpoc;

2. | Meronpl HAyYHOTO TIO3HAHUS 1 0 0 YcTHBIN onpoc;

3. | ®usnueckue BEIMYUHBI, UX €IUHULBI U 1 0 0 YcTHBII 0oTIpOC;
pUOOPHI A1 U3MEPEHHUS

4. | U3mepenune pu3nueckoil BETUUNHBI. 1 0 1 YcTHBIN onpoc;
JlabopaTtopHas pabdota "V3mepenue JlaGopartopHnas
00beMa KUJIKOCTH U TBEPAOTO Tema" pabora;

5. | UccnemoBanue 3aBUCHMOCTH OJTHOM 1 0 1 YcTHBI# ompoc;
(bu3nyecKoil BeIMYUHBI OT APYroil. JlaBoparopnas
JlabopaTtopHnast pabora " MccnenoBanue pabora;
3aBHCHMOCTH ITyTH PABHOMEPHO
JBIDKYIIETOCS Tela OT BPEMEH!

NBIDKEHUA Tena"

6. | O6oOmaromwmii ypok mo teme "Uto 1 1 0 KoHnTposbHast
n3ydaet ¢usuka". KonrponbHas padbora pabora;

7. | Monekyna — Mebyaiiias 4acTuIia 1 0 0 YCTHBIN OMpoc;
BEIECTBA

8. | JlaboparopHast paboTa 1o onpexaeneHuo | 1 0 1 YcTHBIHN onpoc;
pa3MepoB MaJbIX T METOJIOM PSIIOB Jlaboparopnast

pabora;

9. | JIBmkenue vactuil Bemecrsa. CBs3b 1 0 0 YcTHBIN o1poc;
CKOPOCTH JIBHKEHUS 4aCTHI] C
TeMieparypoil. BpoyHoBCKOE IBHYKEHHE.

Tcppysus

10. | BzaumoieiicTBIE YacTHII BEIeCTBa 1 0 0 YcTHBI onpoc;

11. | B3auMoCBsI3b MEX]Iy CBOMCTBAMU 1 0 0 YcTHBI onpoc;
BEII[ECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO MOJIEKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX
COCTOSIHMM BOJIbI

12. | O600marommii ypok mo teme: "Crpoenue | 1 1 0 KonTtposnpHas
BeniectBa". KoHtposbHas padora pabora;




13.

Mexannueckoe 1BukeHue. PaBHomepHoe
1 HEPABHOMEPHOE JIBU)KEHUE

YeTHBIT 0npoc;

14.

CkopocTb

TectupoBanue;

15.

I'padmyeckoe mpencTaBieHUE IBUKCHUS

YceTHBIM 0nIpoc;

16.

CpenHsis CKOpOCTb ITPU HEPAaBHOMEPHOM
nBUKEHUH. Pacu€r nytu u BpemeHu

JABMKCHUA

YeTHBIM 0npoc;

17.

SIBnenue uHepuru. 3aKOH UHEPLIUU

YeTHbIM onpoc;

18.

B3anMopelicTBre Ten Kak NpuyuHa

HU3MCHCHUSA CKOPOCTH ABMKCHUSA TCII

VYeTHBIN onpoc;

19.

Macca xak MEpa HHCPTHOCTH TCJIa

VYeTHBIM onpoc;

20.

ITimorHOCTS BemecTtBa. CBA3B INIOTHOCTH
C KOJTMYECTBOM MOJIEKYJI B €IMHUIIC
00BEéMa BerecTna

VYeTHBIM onpoc;

21.

JlabopaTtopHnas pabota "Onpenenenue
IJIOTHOCTH TBEPJIOTO TEJIa C TIOMOIIIBIO
BECOB M U3MEPUTEIBHOTO HHJIMHIpA"

YcTHBIN 0onpoc;
JlaboparopHas
pabora;

22.

Pemenue 3amay. Pacyer maccel 1 00beMa
TeJa MO €r0 INIOTHOCTH

YcTHBIN 01poc;

23.

Cuia Kak XxapakTepuCcTHKa
B3aUMOJIEHCTBUSA TEI

YcTHBIN 01poc;

24,

SIBJIeHUE TATOTEHMS U CHJIA TSHKECTH.
Cuia TsDKecTH Ha APYrux mjiaHerax

YcTHbIM 0o11poc;

25.

Cuina ynipyroctu v 3akoH ['yka

YcTHbIM o11poc;

26.

Cunel ynpyroctu. Bec tena.
HeBecomocTs

YcTHBI onpoc;

27.

JIaboparopHas padota "I'panynpoBanue
MPYKUHBI U U3MEPEHHE CUJTT
JuHaMomeTpom"

YcTHBIM onpoc;
JlaGopaTopHas
pabora;

28.

CrnosxeHune cuil, HallpaBJIEHHBIX 110 OJHON
npsAMOM. PaBHOAEHCTBYOIAs CHIT

Y CTHBIH 0Ipoc;

29.

Cuna TPCHUH. TpeHHe CKOJIBXXCHHA U
TPCHUC ITOKOA

Y CTHBIH 0Ipoc;

30.

JIabopatopHas pabota "M3ydyeHue cuibl
TPEHUSI CKOJIBKEHHUS MTPU IBUKEHUU
Opycka 10 rOpU30HTAIbHON
nosepxHoctu "Tpenue B npupoze u

TCXHHUKC

YCTHBIN 011poc;




31. | O6o06mIaromIHii YPOK IO TEME: 0 0 YCTHBII 0oTIpOC;
"JIBU>KEHME U B3aUMO/JICHCTBHE Ten"

32. | KonTposbHas paboTa 1o Teme: 1 0 KonTtposnsHas
"JIBU>KE€HME U B3aUMO/JIeHCTBHE Ten" paborta;

33. | HaBneuue 0 0 YcTHBII 0oTIpOC;

34. | CriocoObl YMEHBIICHUS U YBEITHUCHUSI 0 0 YcTHsIi# onpoc;
JIaBIICHUS

35. | laBnenue raza 0 0 YcTHBIIM 0oTIpOC;

36. | [THeBMaTHUYECKHE MAITUHBI 0 0 VeIl onpoc;

37. | 3akon ITackans 0 0 YCTHBIN 0oTIpoc;

38. | [laBneHne BHYTPH KUAKOCTH 0 0 YcTHBI onpoc;

39. | 3aBHCHUMOCTD JIaBJIEHUS KUIKOCTH OT 0 0 YCTHBIN 0oTIpoC;
TIyOWHBI TOTpYXeHus. Pemenue 3amaq

40. | CooOmatomirecst CoCyabl 0 0 Y CTHBIH o1poc;

41. | Bec Bo3myxa u aTMoc(epHOE AaBIICHHE. 0 0 Y CTHBIH o1poc;
[IpyumnHEI cymecTBOBaHNs BO3AYIIHOM
000J104KH 3eMIIn

42. | Omeir Toppuyennu. M3mepenne 0 0 VYerHslii onpoc;
aTMOoc(hepHOTO JaBICHHS

43. | TIpuGopsI a1 u3MEpeHus aTMOchepHOTo 0 0 YcTHbIH o1poc;
JaBIICHUS

44, | T'uapaBIrvecKue MEXaHU3MBI 0 0 YcTHBIH ompoc;

45. | leiicTBUE KUAKOCTH U ra3a Ha 0 0 YcTHbIM 0o11poc;
MOTPYKEHHOE B HUX TEJIO. 3aKOH
Apxumena

46. | BeitankuBaromas (apxuMeI0Ba) cuja. 0 0 YcTHBIN oMpoc;
DKCIEpUMEHTAITLHOE OTIPEJICIICHUE
BBITAJIKUBAIOIICH CHIIBI

47. | JJaboparopHast paboTa Mo MCCIeJOBaHHIO 0 1 YcTHbI onpoc;
3aBUCHMOCTH BBITAJIKUBAIOIIEH CUITBI OT Jlaboparopnast
o0beMa MOrpyKEHHOH YacTH Tefna, OT paboTa;
TJIOTHOCTH KUAKOCTH

48. | Pemrenue 3aau o teme "ApxumeoBa 1 0 KonrtponbHas
cuna" paboTa;

49. | DKcrepUMEHTAILHOE UCCIICIOBAaHHE 0 0 YcTHBI onpoc;
YCJIOBHI TUIABAHUS TEJ

50. | YcnoBus mtaBanus Ten. Pemienue 3amay 0 0 YcTHBI onpoc;




51.

[InaBanue cynoB. Bo3nyxormiaBanue.
HccnenoBanne MOPCKUX TITyOHH.
ITokopeHue ropHsIX BEPILIUH

YeTHBIT 0npoc;

52. | O6o06maromwmii ypok 1o teme "JlaBieHue YCTHBII 0TIpOC;
TBEPJBIX TEJ, KUJIKOCTEN U ra3oB"

53. | KontposbHas pabora o teme "/lapnenue KoHnTpobHast
TBEPABIX TEJ, KUIAKOCTEH U ra3oB" paborTa;

54. | Mexannyeckas pabora YerHbIM onpoc;

55. | MomHocTh VYerHbIl onpoc;

56. | Kunetnyeckasi ¥ MOTCHIHAIbHAS TectupoBanue;
SHEPTUst

57. | IlpespaiiieHre 0THOTO BUIA YcrHbIi onpoc;
MEXaHHYECKOW SHEPTUU B APYTroi

58. | 3akoH coXpaHeHUs ¥ U3MEHEHHUS SHEPTUH CamoorieHka ¢
B MEXaHUKE HCIOJIb30BaHNEM

«O1eHoyHoro
JIUCTaY,;

59. | DHeprus IBHKYIIEHCS BOIBI H BETPA. YcTHBIH ompoc;
[ToBTOpeHue u 06o6meHne TeMel Pabora,
MOIITHOCTb , SHEPTHUS

60. | ITpocThic MEXaHU3MBI: pbIYar, OJI0K, YcTHBIH ompoc;
HaKJIOHHAS IJI0OCKOCTh. [IpaBmiio
paBHOBecHS pbryara. MOMEHT CHJIBI

61. | Peryaru B OBbITY, IPUPOJIC U TEXHUKE. YcTHBI ompoc;
Prruaru B Tene yenoBeka

62. | biioku. [TpuMeHeHue npaBuIa YcTHBI ompoc;
paBHOBECHS pbluara K OJIOKy

63. | «30J10TOE MPABUIIO» MEXAHUKHU YcTHBIH ompoc;

64. | KIIJ] mpocThIX MEXaHU3MOB. YcTHBIN o1poc;
DKCIEPUMEHTAIBHOE HCCIIEJOBAaHUE

65. | KontposbHas pabora 1o teme KonTpombHas
"Mexannyeckasi paboTa, MOIIIHOCTb, paboTa;
IIPOCTBIE MEXAHU3MBI"

66. | [ToBTOpeHue U 000O0IIEHUE COEPIKAHHMS YcTHBIN ompoc;

Kypca ¢usuku 7 kinacca. Temsl
"PaBHOMepHOE BrKeHUE. [I10THOCT
BewecTBa. Cuiibl B ipupoje”




67. | [ToBTopenue u 06001eHNE comepkanus | 1 0 0 YCTHBII 0oTIpOC;
Kypca ¢usuku 7 kinacca. Tembl
"JlaBneHue TBEPIBIX TEI, KUJIKOCTEH U
razos, [InaBanue Ten"

68. | roroBast koHTpOJbHAst paboTa o kypcy |1 1 0 KonTtposnsHas
¢u3uku 7 knacca. Temsr paborTa;
"Bzaumoneiicteue Ten. JlaBiaeHue
TBEPIBIX TN, KUAKOCTCH U ra30B,

[TnaBanue ten. PaboTa 1 MOIIHOCTS.

[IpocThie Mmexanu3Mbr"
OBUIEE KOJIMYECTBO YACOB I10 68 7 6
I[MTPOTPAMME

8 KJIACC
Ne | Tema ypoka KonuvecTBo yacoB Buael, popmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTbI padoThl

1. | OcHOBHBIE MTOJIOKEHUST MOJICKYIISIPHO- 1 0 0 Y CTHBIH 01poc;
KUHETHYECKOW TEOPHU CTPOCHUS
BeIeCTBA

2. | Moaenu TBEPIOTO, KHUIAKOTO H 1 0 0 YcTHBIH ompoc;
ra3000pa3HOro COCTOSHUI BEIIECTBA

3. | CmauuBanue 1 0 0 YcTHBIH ompoc;

4. | Kanmwnspaele sBiienus. JJabopatopHas | 1 0 1 YcTHBIN ompoc;
pabora "M3ydyeHue KamuuIspHBIX JlaGopaTopHas
sIBJICHUR" pabora;

5. | Kpucraimueckue u amopdubie TBEpabIe | 1 0 0 YcTHBIN oMnpoc;
Tena

6. | TeruioBoe pacmiMpeHue U cxaTtue 1 0 0 YcTHBI onpoc;

7. | O6oOmaromuit ypok no teme "Crpoenue |1 0 0 YcTHBI onpoc;
U CBOMCTBa BemiecTBa"

8. | Temmneparypa. BHyTpeHnHss sHeprus 1 0 0 YcTHbI o11poc;

9. | CnocoObl M3MeHeH s BHYTPEHHEH 1 0 0 Y cTHBIH onpoc;
SHEPTUU

10. | Buasl Teruionepenaqu 1 0 0 YcTHBI onpoc;

11. | Terutonepenaya B IpUpoIe U TEXHUKE 1 0 0 YcTHbli o11poc;




12.

KonTtponsHas pabota no Temam
"CTpoeHue U CBOMCTBA BellecTBa" u
"Ternmonepenaya"

KontponsHas
paborTa;

13. | KosmmuecTBo TemnoTsl. Y aeiapbHas YcTHBIN 0npoc;
TEIIIOEMKOCTD BEILIECTBA

14. | Temnoo6men. JlaboparopHast padoTa YcTHBIN onpoc;
"UccnenoBanue sBJIICHUS TETLIOOOMEHA Jlaboparoprast
IIpY CMELIMBAHUU XOJIOAHOW U TOpsYei paboTa;

BOJBI"

15. | TertoBoe paBHOBecue. JlabopaTopHas VYerHbIl onpoc;
pabota "OrmnpeneneHne Koau4ecTBa Jlaboparopnas
TETUIOTHI, TIOJIYY€HHOTO BOJION TIpH pabora;
TEIJI000MEHE ¢ HarpeThiM
METAUTMYECKUM TWIUHIpOM"

16. | YpaBHeHue TemoBoro GanaHca. YcTHBIH ompoc;
JlabopaTtopHas padota "OmnpenencHue JlaGoparopnast
YAEIbHOU TEIUIOEMKOCTH BenecTna' pabora;

17. | Pemenue 3anay o teme "TemnooOmen" KonTpomibHas

P
pabora;

18. | [InaBenue u OTBEpACBAHUEC YcTHBIH ompoc;
KPUCTAJJTMYECKUX BEILECTB

19. | YaenwsHas TeIuioTa miaBiCHUS. YcTHbl onpoc;
JlabGopaTtopHas padota "OnpenencHue JlaGopaTtopHas
YAEIbHOU TEIUIOTHI IJIaBJICHUS JIbaa" pabora;

20. | [TapooOpa3zoBaHue ¥ KOHICHCALIHSL. YcTHbIM o11poc;
Ucnapenue

21. | BnaxHoCTb BO3AyXa YcTHBIH oMpoc;

22. | I3mepeHue BIAXKHOCTH BO3/IyXa. YcTHBIH ompoc;
JlaboparopHnas padota "OnpeneneHue Jlaboparopnast
OTHOCHUTEIIbHOM BIQXKHOCTH BO3/1yXa" paboTa;

23. | Kunenwue. Y ienpHas TerioTa YcTHBI onpoc;
napooOpazoBaHUs

24. | Pemenne 3amag no teMe "M3MeHenne YCTHBIN 0ITPOC;
arperaTHbIX COCTOSTHUI BelecTna"

25. | DHeprus TorIMBA. Y IebHAS TEIUIOTA YcTHBI onpoc;
CTOpaHus

26. | [IpuHIMITBI pabOTHI TETUIOBBIX YcTHbli o11poc;

nsurateneil. KIIJI rennoBoro apurareis




27. | Pemenue 3ama4 o teme "TermioBsie 1 0 KoHnTposbHast
aBieHus". Buapl Temonepenauy, pabora;
KOJIMYECTBO TEIJIOTHI, U3MCHECHUE
arperaTHeIX COCTOSTHUH BEIIECTBA,

BJI&YKHOCTh BO3Iyxa"

28. | Pemenue 3anau no teme "TernsoBsie 0 0 YCTHBII 0oTIpOC;
sBieHus". Buapl Tensonepenaun,
KOJIMYECTBO TEIUIOTHI, U3MCHCHHE
arperaTHBIX COCTOSTHUH BEIIECTBA,
BJI&YKHOCTH BO3Iyxa"

29. | O6o06maronmii ypok 1o teme "TeroBbie 0 0 CamoorieHka ¢
siBIICHUS" WCIIOJIb30BAHUEM

«OLeHOoYHOro
JICTa;

30. | KonTposbHas paboTa 1mo Teme 1 0 KonTtponsHas
"TemnnoBsie siBICHUS" pabora;

31. | Dnekrpusanus Tei. B3aumopeicTeue 0 0 YCTHBIN OTpoc;
3apsKEHHBIX Tell. 3akoH KynoHa

32. | Dnekrpuueckoe moJie. HanpsskeHHOCTH 0 0 YCTHBIN OTpoc;
nosist. [IpuHnun cynepno3unuu
AIEKTPUUECKUX TTOJIEH

33. | HocuTenu 31eKTpUYECKUX 3apsiIioB. 0 0 TecTtupoBanue;
3aKOH COXpaHEHHs IEKTPUUECKOTO
3apsiaa

34. | CtpoeHue atoma 0 0 YcTHBIH ompoc;

35. | [IpOBOTHUKH U TUIICKTPUKH. 0 1 YcTHBIN ompoc;
JlaGopaTtopHnas padora "HcciaenoBanue JlaGopaTopHas
JNEUCTBUS DJIEKTPUUECKOTO OIS Ha paboTa;
MPOBOJIHUKHU U TUAJIEKTPUKHU"

36. | O6o06IaoIHii YPOK IO TEME 0 0 YcTHBIN o1poc;
"DneKTpuuecKue 3apsabl. 3apsHKEHHbIE
Tena U uX B3auMojeiictue"

37. | Onekrpuueckuii Tox. Cuia Toka 0 0 YcTHBII o11poc;

38. | UcTOYHMKH TOCTOSTHHOTO TOKA 0 0 YcTHBI onpoc;

39. | ecTBUS JIEKTPUUYECKOTO TOKA 0 0 YcTHbI o11poc;

40. | DACKTPUUECKUH TOK B )KUIKOCTSX U 0 0 YcTHBI onpoc;

raszax




41.

Onexrpuueckas uemns. JlaboparopHas
pabota "COopka u mpoBepka paboThI
ANEKTPUYECKOM 1IeTH TOCTOSTHHOTO ToKa"

YeTHBIN 01IPOC;
Jlaboparopuas
paborTa;

42. | Cuna toka. JlabopatopHast paborta YcTHbI onpoc;
"N3mepeHue U peryinpoBaHUeE CUJIIBI JlaGopaTopHas
ToKa" paborTa;

43. | DnexTpuuecKoe HAMpsHKCHHE. YceTHBIM 01IpoC;
JlabopaTtopHnas pabota "M3mepenue u Jlaboparoprast
peryiupoBaHue HapsHKeHus " paboTa;

44. | ComnpoTHBIICHHE TPOBOTHHUKA. YcTHBIN onpoc;
JlabopaTtopHnas padota "HccnenoBanue JlaGoparopnast
3aBUCHUMOCTH CHJIBI TOKA, UIYILIETO Yepes paborTa;
pe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA
Y HamnpsDKEHUs Ha pe3ucrope”

45. | 3akon Oma 1715 yJacTKa 1enu YcTHBI ompoc;

46. | YaenbpHOE CONPOTHBIIEHHE BELIECTBA. YcTHBIN 0npoc;
JlabopaTtopHas paboTta "3aBUCHMOCTH JlaGoparopnast
AIIEKTPUYECKOTO COMPOTUBIICHHS paborTa;
MIPOBOJIHHUKA OT €r0 JJIMHBI, TUIOIIAIU
MOTMEPEYHOr0 CEYeHUs U MmaTepuania'

47. | Peocrat. JlaboparopHas pabora YcTHBIN onpoc;
"PerynupoBanue cuibl Toka peoctatomM" JlaGoparopnast

pabora;

48. | ITocnegoBaTebHOE COEIUHEHUE YcTHbIN onpoc;
npoBoAHUKOB. JIaboparopHas padoTa JlaGopaTopHas
"I[IpoBepka npaBusa CIOKEHUS pabora;
HaMpPsDKEHUN TTPU MOCIIeI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB"

49. | ITapamienbHOE COCTHHEHHE YcTHBIH ompoc;
poBoHUKOB. JIaboparopHas padoTa JlaGopaTopHas
"[IpoBepka mpaBuiIa i CUJIbI TOKA PH paboTa;
[apajuIeIbBHOM COEIMHEHUH PE3UCTOPOB"

50. | CmemnianHble COeTMHEHUS POBOTHUKOB YcTHBIH ompoc;

51. | PaboTa 1 MOIITHOCTH 3JEKTPUIECCKOTO YcTHBI onpoc;

ToKa. 3akoH J[xoyns—Jlenna




52.

Pacuér paboThl U1 MOIIIHOCTHU TOKA.
JIaboparopHbie onbIThL: "OmnpeneneHue
paboTHI 3JTEKTPUIECKOTO TOKA, UITYIIETO
yepes pesucrop” u "Onpenenenne
MOIITHOCTH 3JIEKTPHUUECKOTO TOKa,
BBIJIEJISIEMO Ha pe3ucTtope"

YeTHBIN 01IPOC;
Jlaboparopuas
paborTa;

53. | DieKTPOIPOBOIKA U TOTPEOUTETH YceTHBIM 01IpoC;
ANEKTPUYECKON YHEPTUU B OBITY. Jlaboparoprast
Kopotkoe 3ambikanue. Jlaboparopnas paboTa;
pabota "Omnpenencane KI1/]

HarpeBatens. MccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3
JIAMIIOUKY, OT HaNpsDKEHUs Ha Heil"

54. | Pemenue 3amaud no remaM "Cuia Toka, VYerHbIl onpoc;
HamnpspKeHUe, COMPOTUBJICHHE, 3aKOH
Owma a5 ygacTka 1enH, yAeabHoe
COTPOTHBIIEHUE, COETUHEHUS
MPOBOTHUKOB"

55. | Pemenune 3amad no temam "3akoH Oma CaMooOlIeHKa C
JUIA ydacTKa Lenu, paboTa U MOITHOCTh HCMOJIb30BaHUEM
TOKa, 3aKoH J[xoynsa-Jlenna" «OLIEHOYHOTO

JTUCTa;

56. | OboOmIaromUi YPOK 0 TEME YcTHBIH ompoc;
"DnexkTpuyueckue sBieHus"

57. | KonTposbHas paboTa 1mo teme KontponbHas
"DnexkTpuyueckue sBiaeHus" pabora;

58. | MaruutHoe moJjie. OmsIT Dpcrea. YcTHBIN onpoc;
JlaGopaTtopHas pabota "HccnenoBanue JlaGopaTopHas
JEUCTBUS SJIEKTPUUECKOTO TOKA Ha paboTa;
MarHuTHYIO CTPeiKy "

59. | MaruuTHOE 10JIe AIEKTPUIECKOTO TOKA. YcTHBIH o1poc;
OnextpoMaraut. JlabopaTopHas paborta JlaGopaTopHas
"OnbIThI, IEMOHCTPUPYIOLINE paboTa;
3aBUCHUMOCTH CHJIbI B3aUMOICHCTBUS
KaTYIIKA ¢ TOKOM M MarHuTa OT CUJIBI
TOKa U HaIllpaBJICHUs TOKA B KaTyIke"

60. | ITocrostHHbIe MarHuTHL. JlabopaTopHbIe YCTHBIN 01Ipoc;

paboTs! "HccrnenoBanue MarHuTHOTO
B3aUMO/JIEHCTBUS IOCTOSIHHBIX MarHUTOB"
n "M3yyeHre MarHuTHOTO MOJIs
IIOCTOSIHHBIX MarHUTOB IIPH UX
00beTMHEHNUH U pa3aeneHun"

JlaGopaTopHas
pabora;




61. | MarauTtHoe 1oJie 3eMiu U ero poib st | 1 0 0 YCTHBII 0oTIpOC;
YKU3HU Ha 3emiie

62. | JleficTBHEe MarHUTHOI'O TIOJIS HA 1 0 0 YCTHBII 0TIpOC;
MIPOBOJTHUK C TOKOM

63. | DnekTpoABUraTesb NOCTOSHHOTO TOKA. 1 0 1 YcTHbIi onpoc;
JlabopaTopHas pabota Jlaboparoprast
"KoHcTpynpoBaHue 1 u3yueHue padoTbl paborTa;
3JIeKTpoABUTaTeNs"

64. | KI1J] anextpoaBuraTesis 1 0 0 VYerHbll onpoc;

65. | KonTposbHas paboTa 1mo teme 1 1 0 KonTponsHast
"MaruuTHbIE sSIBIICHUS" pabora;

66. | [ToBTOpenue u 0000IIeHNE conepkanus | 1 0 0 YcTHBI ompoc;
Kypca ¢usuku 8 kiracca. Tembr
"CTpoeHue 1 CBOMCTBA BEIIECTBA.

TeroBble siBICHUS"

67. | [loBTOpenue u 0000IeHNE comepxkanus | 1 0 0 Y CTHBIH 01poc;
Kkypca pmsuku 8 ximacca. Tembl
"DNeKTpuYEeCKUEe U MarHUTHBIC ABJICHUS"

68. | UToroBas koHTpoJIbHas paboTa 1o kypey |1 1 0 KoHnTposbHast
¢usuku 8 kimacca. Temsr "CtpoeHue u pabora;
CBOMCTBA BeIIeCTBA. T eIUIOBLIE SIBJIEHUS.

DJIEKTPUYECKHE U MAarHUTHBIE ABJICHUSA"

OBUIEE KOJIMYECTBO YACOB I10 68 7 21

[MPOI'PAMME

9 KJIACC
Ne | Tema ypoka KoanuyecrBo yacos Buasl, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | MexaHu4ecKOe JBIKCHHE. 1 0 0 Y CTHBII Ompoc;
PaBHOMEpPHOE IIPAMOJIMHEWHOE
JIBYDKCHUE

2. | PemeHue 3amava Ha paBHOMEpPHOE 1 0 0 YcTHBII o11poc;
NPSIMOJIMHEHHOE JIBIDKCHUE

3. | OTHOCHTEIILHOCTh MEXaHHUYECKOTO 1 0 0 YcTHBII onpoc;
JIBYDKCHUS




CpenHsis 1 MTHOBEHHAs CKOPOCTh Tella
IIpY HEPAaBHOMEPHOM JIBHKEHUU.
JlaboparopHas padota "Onpenenenue
CpeaHEN CKOPOCTH TeJa MPH IBUKEHUU
10 HAKJIOHHOM Tu1ocKoCTH"

YeTHBIN 01IPOC;
Jlaboparopuas
paborTa;

5. | Yckopenne. PaBHOycKOpeHHOE YerHbIM onpoc;
MIPSIMOJTMHENHOE JIBIKEHUE

6. | IlepememnieHne mpu paBHOYCKOPEHHOM YeTHBIT 01IpoC;
MPSIMOJIMHEHHOM JIBH)KCHHH. JlaGopaTopHas
JlabopaTtopHnast pabdota "HcciaenoBanue pabora;
3aBUCHUMOCTH ITyTH OT BPEMEHU IS
PaBHOYCKOPEHHOTO JABUKEHUS"

7. | JlaboparopHas pabota "OrmnpeaeneHue VYerHbIl onpoc;
YCKOPEHUSI PaBHOYCKOPEHO Jlaboparopnas
JBIDKYIErocs tena' pabora;

8. CBoboaHoe azeHne YcTHBIN 01poc;

9. Pemenue 3agava no teme YcTHBIN 01poc;
"PaBHOYCKOpEHHOE PSMOJIUHEUHOE
nBIxkenue"

10. | PaBHOMepHOE IBMKEHUE 1O YcTHBIH ompoc;
OKPYXHOCTH

11. | Pemenus 3amad 1mo teme CamMooI11eHKa ¢
"MexaHn4YecKOe IBUKEHUE U CTIOCOObI HCI0JIb30BAHNEM
ero onucanus" «O1eHO0YHOrOo

JIUCTaY;

12. | KourpossHas paboTa 1o Teme YcTHBIH ompoc;
"MexaHu4YecKoe IBUKEHUE U CTIOCOObI
ero onucanus"

13. | Ilepssiii 3axon HetoToHa YcTHBI onpoc;

14. | Bropoii 3akon HerotoHa. [IpuHImm YcTHBI onpoc;
CYINEPIO3UINH CHII

15. | Tperwii 3akoH HeloToHa TectupoBanue;

16. | Pemienue 3aa4 Ha MPUMEHEHUE 3aKOHOB YcTHbI o11poc;
Herorona

17. | Cuna ynpyroctu u 3akoH ['yka YCTHBIN 011poc;

18. | Jlaboparopnas padota "Onpenenenue YcTHbli onpoc;

KECTKOCTH IPYKUHbI"

JlaGopaTopHas
pabora;




19.

3akoH BCeMHpHOro Tarorenus. Cuna

YeTHBIT 0npoc;

TSKECTH

20. | Pemenue 3a1a4 Ha JBUKECHUE TEN MO KonTpopHast
JCVCTBUEM CHIIBI TSHKECTH paborTa;

21. | HeBecoMOCTb 1 meperpy3Ku YeTHbII onpoc;

22. | IlepBas kocMHUYeCKasi CKOPOCTh YcTHBIN onpoc;

23. | Pemrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA YcrHblil onpoc;
BCEMUPHOTO TATOTCHUS

24. | Cuna TpeHus YcTHBIN onpoc;

25. | JJaboparopHas paboTa "OnpeneneHue YcTHBIN onpoc;
ko3¢ ¢unmenTa TpeHus" Jlaboparopnas

pabora;

26. | Pemrenue 3a1a4 Ha JBHXKEHUE TEN MO KoHnTpoasHast
JCHUCTBUEM CHUIIBI TPEHUS pabora;

27. | Pemrenue 3a1a4 Ha JBHXKEHUE TEN MO YcTHBIN 01poc;
JCHCTBHEM HECKOJBKHUX CHJI

28. | Pemenue 3aqay Ha IBUKEHHUE TET IO YcTHBIH ompoc;
JNeMCTBHEM HECKOJIBKUX CHJI

29. | PaBHOBecHe MaTepHaAIbHOM TOYKH H YcTHbIH ompoc;
a0COJIFOTHO TBEPJIOTO Tea

30. | Buasl paBHOBecus YcTHBIH ompoc;

31. | Pemrenue 3a1a4 Ha IpUMEHEHUE IInceMeHHBIH
YCIIOBUN PaBHOBECHS TEJ KOHTPOJIb;

32. | O606maroIKii YPOK [0 TEME YcTHBIH ompoc;
"Mexanndeckue siBjicHUs"

33. | Pemrenue 3a1a4 mo teme YcTHBIH oMnpoc;
"MexaHn4eckue saBiaeHus"

34. | KonTpoasHas paboTa 0 TeMe KonrtponbHas
"MexaHnuueckue siBiaeHus" paboTa;

35. | 3akoH coXpaHEHHs UMITYJIbCa YcTHBIH ompoc;

36. | PeakTuBHOE aBIXKCHHE. PemeHue 3anau CamoortieHka ¢
Ha IPUMEHEHUE 3aKOHA COXPaHEHUS UCTOJIH30BaHUEM
HUMITyJIBCa «O1EeHOYHOTO

JTUCTaY;
37. | Mexanuueckast paboTa 1 MOIIHOCTh YcTHbli o11poc;
38. | Kunermueckas sneprus. Teopema o YcTHbli o11poc;

KMHETUYECKON SHEPruu




39.

PaGoTa cunel TaKECTH

YceTHBII 0nIpoc;

40. | PaGora cuiel ynpyroctu. JlaboparopHast YcTHbIi onpoc;
pabota "Omnpenencare padOThI CHITBI Jlaboparoprast
YIOPYrOCTH NpHU NOIBEME I'py3a C paborTa;
HCI0JIb30BAHUEM IOJIBUYKHOTO U
HETIOIBUYKHOTO OJI0KOB"

41. | Pemrenue 3amau no teme "Padora u VYerHbll onpoc;
MOIIHOCTB"

42. | 3aKOH U3MCHEHHS U COXPAHCHHUSI VYeTHBIN 0IpoC;
MexaHu4yeckoil anepruu. Jlaboparopnas Jlaboparopnas
pabota "M3ydyeHue 3akoHa COXpaHEHHS pabora;
SHeprun"

43. | Pemienue 3a1a4 1mo teMe "3aKoH YcTHBIN 01poc;
COXpaHEHUs UMITYJIbCca. 3aKOH
COXpaHEHUsI MEXaHNYECKOM dHEpTrun"

44. | O6oOmaronuii ypok 1mo Teme "3aKOHBI KonTpomibHas
coxpanenus". KontposbsHas pabora pabora;

45, | KomebarenpHOE IBUIKEHNUE YcTHBIH ompoc;

46. | MareMaTHYeCKHI MasTHHK. YcTHbIl onpoc;
JlaGopaTtopHnas pabdota "HcciaenoBanue JlaGopaTtopHas
3aBUCHUMOCTH Tepro/ia KojeOaHui paborTa;
MPYKUHHOTO MasiTHUKA OT MacChI
rpy3a". JlabopaTopnas padota
"I[IpoBepka HE3aBUCUMOCTH MEPHOIA
KoJiebaHuil rpy3a, MOABEIIEHHOTO K
HUTHU, OT Macchl rpysa"

47. | [lpyxuHHbIi MassiTHUK. JlabopaTopHas YcTHBIM onpoc;
pabota "OMbITHI, 1EMOHCTPUPYIOIIHE JlaGopaTopHas
3aBUCHUMOCTH NIEpU0ia KoeOaHui paboTa;
MPYKUHHOTO MasgATHUKA OT Macchl Ipy3a
U KECTKOCTH MPYKUHBI"

48. | Pemrenue 3amad mno teMe KonTpombHas
"MaTtemMaTHUECKUI U NPYKUHHBIN paborta;
MasITHUK"

49. | 3aryxaroriue KojeOaHusl. YcTHBI onpoc;
BrinyxieHnable konebanus. Pesonanc

50. | MexaHunueckre BOJHBI YCTHBIN 01IPOC;




51. | 3Byk YeTHBIT 0npoc;

52. | Uudpa3Byk u yabTpa3ByK CamoolieHKa ¢
UCIOJIb30BAaHUEM
«O11€HOYHOTO
JUCTa;

53. | O6oOmaronMii ypoK Mo 1o TeMe KoHnTpobHast
"MexaHu4eckue KojieOaHus U BOJIHBI". pabora;
KonTponsHas padora

54. | SIBiieHHE MEKTPOMArHUTHOM MHTYKITHH. YeTHBIT 01IpoC;
JlabopaTtopHas pabota "UzydyeHue JlaGoparopnast
SIBJICHUE 3JIEKTPOMarHUTHOM UHAYKIIUHN" paborTa;

55. | CocoObl MOTydeHHS IICKTPHUCSCKOM YcTHBIN onpoc;
SHEpPruu

56. | DnexTpoMarHuTHOE MOJIE. YcTHBIN o11poc;
DNeKTPOMarHUTHbIE BOJIHBI

57. | JlaboparopHas pabota "M3ydeHne YcTHbIl omnpoc;
CBOMCTB 3JI€KTPOMAarHUTHBIX BOJIH IIPU JlaboparopHas
MTOMOIIM MOOMIJIBHOTO TesieoHa paborTa;

58. | Mcnoap30BaHuE 3JCKTPOMArHUTHBIX YcTHBI ompoc;
BOJIH

59. | llIxama 3neKTpOMarHUTHBIX BOJTH YcTHBI ompoc;

60. | DmekTpoMarHuTHas IpUpPOJA CBETA YcTHbIM o11poc;

61. | O0oOmaroIMil YpOK IO TeMe YcTHbIH ompoc;
"DIeKTpOMAarHUTHOE TOJIE.

DJIEKTPOMAarHuTHHIE BOJIHBI".
KounTtponbHas paborta

62. | IIpsMoMHEHOE pacpoOCTPaHEHUE YcTHBI onpoc;
cBeTa

63. | Orpaxenue cBera. JlaboparopHast YcTHBIH ompoc;
pabota "U3yueHne xapaKTepuCTHK Jlaboparopnast
n300pakeHus IpeIMeTa B IJIOCKOM paborta;
3epkaie”

64. | IIpenominenue cBera. JlaboparopHas YCTHBIN 01poc;
pabota "HccnenoBanne 3aBUCUMOCTH JlaGopaTopHas
yria MpeJIoMJIEHHs CBETOBOTO Jy4a OT pabora;
yria najeHus Ha TPaHulle "BO3yX-
cTexno”

65. | [TomHOE BHYTpEeHHEE OTpaKEHHUE CBETA VYcTHbIl o1poc;




66. | Pemrenue 3amau mo teme "OTpaxkeHue U 0 0 YCTHBII 0oTIpOC;
IpesomiieHue cBera'

67. | JIuusa, X0/ qydeil B JIHH3E. 0 0 YcrHbIl onpoc;
Jlaboparopuas padota "TloryueHue Jlaboparopuas
M300paKeHUs TIOMOIIIBIO COOMparomeit paborta;
JTUH3BI"

68. | Jlaboparopuas pabora "IIpoBepka 0 1 YCTHBIIM 0TIPOC;
(hOopMyITbI TOHKOM JTHH3BI" Jlaboparoprast

pabora;

69. | Pemenue 3aqa4 o teme "JIunza" 0 0 YCTHBIN 0oTIpoc;

70. | I'ma3 xak onTH4eckas CHcTeMa 0 0 YCTHBIN 0oTIpoC;

71. | Ontuueckue npubOpsl 0 0 YcTHBIN onpoc;

72. | ducnepcus cera. JlabopatopHas 0 1 VYcTHBIN onpoc;
paboTa "OnbITHI 0 pa3ioKEHUIO OEIOTo JlaBoparopnas
CBeTa B CTIEKTD" pabora;

73. | CrosxeHHe CIIeKTPAIbHBIX [[BETOB. 0 1 Y CTHBIH 0OTIpoC;
JlabopaTtopHnas pabota "OMBITHI 11O JlaGoparopnast
BOCTIPUSTHIO [IBETA MPEAMETOB TIPU UX pabora;
HaOIOACHUH Yepe3 IIBETHhIE QUIBTPHI"

74. | O6o0Omaronuii ypok mo teme "CBeTOBBIE 0 0 YcTHbIH o1poc;
sIBICHUS"

75. | KonTpospHas paboTa 1o Teme 1 0 KonTtpossHast
"CBeToBbIe siBJICHHS" pabora;

76. | OnbiTel Pe3epdopna u miianeTapHas 0 0 YcTHBI ompoc;
MOJIeNIb aTOMa

77. | UcyckaHue U TIOTJIONICHUE CBETA 0 0 YcTHBIH ompoc;
aTOMOM

78. | JJabopaTopHas padota "HaOnroneHue 0 0 YcTHBIH o1poc;
CIUTOIIHBIX U JINHEHYATHIX CIICKTPOB JlaGopaTopHas
n3inyyeHus" paboTa;

79. | PaguoaktuBHOCTH. Aib(ha-, OeTa- u 0 0 YcTHBI onpoc;
ramMMa-u3TydeHus

80. |JlaboparopHas pabota "HccnenoBanue 0 1 YcTHbI onpoc;
TPEKOB 3apsHKCHHBIX YaCTHIL IO JlaGopaTopHas
doTorpadusim" paboTa;

81. | HykinoHHas MOJeNb aTOMHOTO s1pa 0 0 YcTHbli o11poc;

82. | PagnoakTHBHBIE MTPEBpAILIEHUS 0 0 YcTHbli o11poc;




83.

Pemenne 3agau no reme "Crpoenue
s1ipa, paluoaKTUBHBIE peBpalleHus"

YeTHBIT 0npoc;

84. | SlnepHble peakuuu YeTHBII 0nIpoc;
85. | DHeprus cBA3M aTOMHBIX sTIEP CamoolieHka ¢
WCIOJIb30BAaHNEM
«O11€HOYHOTO
JTUCTAY;
86. | Peakiuu cuHTE3a U IENIEHUS SIIIEP YcTHBIM onpoc;
87. | Peaknuu cuHTE3a U JICTICHUS SIIEP YcrHbIi onpoc;
88. | Ho3umerpus. JlabopaTopHas paboTta YcTHBI# ompoc;
"N3mepenue paaroakTUBHOTO GoHa"
89. | O6obmaroIHii ypoK 10 TeMe YcTHsI# ompoc;
"KBanToBbIe sBiIcHUS"
90. | KouTpomabHas paboTa 1o teme KonTtponsHas
"KBanToBbIe siBneHus" pabora;
91. |IloBTOpeHue u 000O0IIEHHE MaTepralia YcTHbIH ompoc;
Kypca. Tema "MexaHn4eckoe IBUKEHUE
U crocoObl ero onucanus"
92. | IloBTOpeHue 1 00OOIICHHE MaTepHralia YcTHbI# o1poc;
kypca. Tema "B3zaumonericrBue ten"
93. | IloBTOpeHME 1 00OOIICHHE MaTepHralia KonTpomnbHast
kypca. Tema "B3zaumonericrBue ten" pabora;
94. | [ToBTOpenue u 0600IIEHHE MaTepHaa YcTHBIH ompoc;
kypca. Tema "3aKkoHbI COXpaHEHUS B
MexaHuke"
95. | [loBTOpeHue u 000OIICHNE MaTepHaa YcTHBIN oMnpoc;
kypca. Tema "Mexannueckue kojaeOaHus
Y BOJIHBI"
96. | [ToBTOpeHue u 0600IIEHHE MaTepHaa YcTHBIN o1poc;
kypca. Tema "TemnoBsle siBneHus"
97. | IloBTOpeHue u 00o0IIEHHE MaTepraa TecTtupoBanue;
kypca. Tema "TemnoBsle siBneHus"
98. |IloBTOpenue u 00o0IIEHHE MaTepraa YcTHBIH onpoc;
kypca. Tema "Onexkrpuueckue sByieHus"
99. |IloBTOpeHue u 0000IIEHHE MaTepraa CamoorieHka ¢

kypca. Tema "Onexkrpuueckue sBieHus"

HUCIOJIE30BaHHEM
«OLEHOYHOTO
JINCTA;




100. | TToBTOpeHue u 06001ICHIE MaTepHaTa
Kypca. Tema "DnekTpoMarHuTHbIE

SIBJIEHUS SBJIeHUS"

YeTHBIT 0npoc;

101. | TToBTOpeHue 1 0600MIICHIE MaTepHaTa
Kypca. Temspl "DneKTpoMarHuTHbIe

BouHk!", "CBeTOBBIC SABIICHUA"

YeTHBII 0npoc;

102. | UtoroBast KOHTpOJIbHAsI pabOTa IO
Kypcy ¢usuku 7-9 ximaccos

KontponsHas
pabora;

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

10

17




YYEBHO-METOINMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

7 KJIACC

®dwuzuka, 7 knacc/[leppimkun A.B., OO0 «/IPODA»; AO «M3natenbcrBo [IpocBemnieHney;
BBenure cBOM BapHUaHT:

8 KIIACC

®dwusuka 8 kiacc/Iepeimkun A.B., OO0 «/IPODA»; AO «M3natenscrBo [IpocBenieHmey;
BBenure cBOM BapHUaHT:

9 KUIIACC

®wusuka 9 xnace/ [lepeimkua A.B., I'yrauk E.M., OO0 «IPO®A»; AO «M3natenbctBo [IpocBemnieHmney;
BBenure cBOM BapHaHT:

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KJIIACC

®wuzuka. 7 ki1acc. Meroauueckoe nocodue k yueOHuky A.B. [lepbiikuna

HWcrounuk: https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-uchebniku-peryshkina/

8 KJIACC

®dusmka. 8 knacc. Meroaudeckoe nmocooue k yaeOHuky A.B. [leprrmkuna
Hcrounuk: https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/

9 KJIACC

®dusuka. 9 knacc. Meroandeckoe nocoodue k yueoOHuky [lepoimkuna-I'yTHuK

Hcrounuk: https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

7 KJIACC
https://infourok.ru/prezentaciya_po_fizike_mehanicheskaya_ energiya-426730.htm

8 KIIACC
https://nsportal.ru/shkola/fizika/library/2014/11/19/prezentatsiya-postoyannyy-elektricheskiy-tok

9 KJIACC

https://infourok.ru/testovaya-rabota-po-fizike-klassa-po-teme-pogloschenie-i-ispuskanie-sveta-atomami-
proishozhdenie-lineychatih-spektrovv-vide-prez-4010669.html



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHHUE

[udposas naboparopus "Podukinad"

NPUMEPHBINA TIEPEYEHB

OBOPYJIOBAHMUSA, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYYEHUA U

BOCIIUTAHUS IEHTPA OBPA3BOBAHUSI ECTECTBEHHO-HAYYHOM
HAITPABJIEHHOCTEM «TOYKA POCTA» B MOBY «KEJTUHCKAS COIIl»

CAPAKTAIIICKOI'O PAMOHA

HauMeHnoBanue
000py10BaHUA

Kpatrkue npumepHsie
TeXHUYeCKHe
XapaKTEePUCTUKHU

KoauuecTrBo
eAMHMUII, €. U3M.

BA3OBAS (OBA3ATEJIBHAS YACTD)

EcTecTBeHHOHay4YHasi HANPABJIEHHOCTH

Hudposas madoparopusmo
1.| busuxe (yaenuueckas)

ObecrieunBaeT BBINOJIHEHUE SKCIIEPUMEHTOB
o TeMaM Kypca ¢usuku. Komrmnexramus:

becnipoBoAHON MyJTbTHAATYHK TTO
(uzuke ¢ 6-10 BCTPOCHHBIMU
aTYUKAMU:

2 mIT.




HudpoBoii 1aT4nK TEMIIEPATYPHI C JHATAa30HOM
nu3Mepenus He yxe yemotT -20 go 120C

Hudposoii qaTyrk aGCOTOTHOTO NABJICHUS C
Jarna3oHoM u3MepeHusiHe yxe ueM ot 0 1o
500 kIla

JlaT4uK MarHUTHOTO TOJIS C AUATIA30HOM
u3Mepenus e yxe yeM ot -8010 80 mTn

JlaT4uK HanpsOKEHHS ¢ TUaa30HaMH U3MEPEHUs
HE YK€ 4eM OT -2 JI0

+2B; ot -5 go +5B; ot -10
o +10B; ot -15 mo +15B
JlaTyuk TOKa HE yKE€ 4eM OT
-1 no +1A

JlaT4MK akcenepoMeTp ¢ IoKa3aTessIMU He
MeHee ueM: 12 g; +4 g; £8 gOT1aenbHble
YCTpPOICTBA:

USB ocuumnorpad He
MeHee 2 xaHana, +/-10
BAkceccyapsi:

Ka6ens USB coenmHuTEIbHBIN

3apsgHOE YyCTPOUCTBO
¢ kabemem MiniUSB
USB Apantep
Bluetooth 4.1 Low
Energy Konctpykrop
JUIS TIPOBEJICHUS
JKCIIEPUMEHTOB

Kpatkoe pykoBOICTBO MO 3KCILTyaTalluu
udposoit maboparopuullporpammuoe
obecrnieueHue

Mertoanueckue
pexoMennanuu (40
pabot) Hamnuue
PYCCKOSI3BIYHOTO
caiTa IoIIePIKKH
Hanuuue
BUJICOPOJIUKOB.

KomnbrorepHoe odopynoBanue




HoytGyx

dopm-akrop: HOYTOYK;
Pasmep nuaronanu: He menee 15.6

nroiiMoB; Pasperienue skpana: Full
HD, Quad HD wm Ultra HD;

OO0t 00beM ycTaHOBJIEHHON ONIEPATUBHOMN
IaMATH: He McHee 81 0aiiT;

MaxkcuMmanbHbIi 001N TO/IEPKUBAEMBbII
00beM onepaTUBHONIIAMATU: HE MeHee 16
I"Gaiir;

O6wem SSD nakonwmrens:

He MeHee 240 I'6aiiT;

becnipoBoHast cBsi3b: Wi-

Fi;

KonmuecTBo BCTpOEGHHBIX B KOPITYC MTOPTOB
USB: He MeHee 2, U3KOTOPBIX HE MeHee |
noiixHO 0bITe USB Bepcun He Hinke 3.0;
Paspemenue B0-kamepbr, Mmkcens: He MeHee 0.3;

Berpoennslit MukpodoH;

KnaBuarypa ¢ packiaakoit u
MapKHPOBKOH KJIaBHII
QWERTY/MUYKEH;

[Topneprxka craHmapTOB OECIIPOBOTHON CBSI3H:
802.11a/b/g/n/ac; [Ipon3BoAUTENTLHOCTH TIPOIIECCOPA
(3nauenue nokazarens «CPU Mark»mo tecty «Laptop
& Portable CPU Perfomance»

http://www.cpubenchmark.net/laptop.html): ue
Menee 5000 equnui; Hannuune Manunynstopa
MBIIIL B KOMIUIEKTE: Ja;

YcTaHoBIIeHHAs ONepaliOHHasl CUCTEMa C
rpaduuecKuM MoJib30BaTeIbCKUM HHTEpdercoM,
CBEICHMSI O KOTOPOM BKJIFOUEHBI BEIUHBII peecTp
POCCHUUCKHX MPOTPaMM JJIsl DNIEKTPOHHBIX
BBIUHMCIUTENbHBIX MAIIUH U 0a3 JaHHBIX;

YcTaHOBIEHHBIH MAKEeT 0(PUCHOTO IPOTPAMMHOTO
o0ecrieyeHuss, COBMECTUMOT'O C YyCTaHOBJICHHOM
OIIEpaLlMOHHON CUCTEMOH1, CBEICHUS OKOTOPOM
BKJIFOUEHBI B €JJUHBIN PEECTP POCCUNCKUX MPOTPaMM
JUISL DNIEKTPOHHBIX BBIUMCIIUTENBHBIX MAIIUH U 0a3
JTAHHBIX.

MOV (npunrep, ckanep,
| xomHp)

Tun ycrpoiictBa: MHOTO(yHKIIMOHAIBHOE
ycrpoiictBo (MDVY);IIBeTHOCTD MeYaTh:
4yepHo-Oenas;

TexHonorus nmeyaTu: MeKTporpaduyeckas
(mazepnasi, ceeroaunogHas );dopmar nevaru: He
MeHee A4;

Tun ckaHupoBaHus:
MPOTSHKHBIN/TITAHIIETHBIN;
B03M0XHOCTb CKaHUPOBAHYS B
¢dopmarax: He meHee A4;Criocob

1 mrT.



http://www.cpubenchmark.net/laptop.html)

noaximroyenus: LAN, Wi-Fi, USB

OBOPYJIOBAHME JIJISI TPOBEJEHUSI IABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIMIA

MynbTUMEIUHHBIN IPOEKTOP, IKPaH, HOYTOYK, MYJIbTUMEUIHbBIE TOCOOUS, KOJIOHKH.
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