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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUA
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
yriyOJ€HHOM YpOBHE OCHOBHOM 00pa30BaTEIbHOM MPOrpamMMBbl, MPeICTaBIEHHbBIX
B ®I'OC 000, a Takxe ¢ yu€tom ¢eaepaibHOl paboueid MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Copnepxkanre mporpaMmbl 1O (U3WKE HANPABICHO Ha YAOBICTBOPEHHUE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpEeMsSIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmuxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpaMma mo gu3uke ycTaHABIMBACT paclpeaesieHne yueOHOro MaTepuaia
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C IEIbIO OKa3aHUA METOIUYECKOMN
MOMOIIIM YYUTEIIO B CO3/JaHUM paboydeil mporpaMMbl 10 y4eOHOMY IIPEAMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIIHUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyYHYIO0 KapTUHY MHpa, MPEIOCTaBIIIeT Haubojee SiCHbIE
oOpa3Lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CIoco0a MONTyYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TVIaBHBIX 3a/1a4 (PU3UYECKOro OO0pa30BaHUsI B CTPYKType OOIIero
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

Nzydyenne ¢uszuku Ha yriayOJaEHHOM YpOBHE MPEAINONAaracT yBEPEHHOE
BJIQJICHUE CJIEAYIOIIMMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-
Hay4YHYI0 I'PAMOTHOCTb:

HAay4YHO OOBSICHATH SABJICHUA,
OLCHUBATh U IIOHUMATb 0COOEHHOCTH HAayYIHOTI'O HUCCJICIOBAHUA,

HHTCPIPCTUPOBATE AJAHHLIC M HCIIOJIB30BAaTh HAYYHBIC OOKA3aTCIbCTBA OJIA
MMOJIY4CHUA BbIBOJOB.



[lenn w3yueHus (u3MKK Ha ypOBHE OCHOBHOTO 00Mmero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00111€00pa30oBaTEIbHbIE MPOrPaMMbl, YTBEPXKIAEHHOW pelICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pasBUTHUC HHTCPCCAa N CTPCMIICHHA o6yqa10m1/1xc;1 K HayYHOMY H3YYCHHIO
IMpUpoaAbl, pa3BUTUC UX HHTCIJICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCT€I>’I;

Pa3BUTHC Hpe,[[CTaBJIGHI/Iﬁ O HAayYHOM MCTOJIC IIO3HAHHA H (1)0pMI/IpOBaHI/I€
HCCIICAOBATCIILCKOTO OTHOIICHUA K OKPYKAIOIUM ABJICHUAM,

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yuyeHHsS OCHOB
CTpOEHHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

(dopMUpOBaHHE YMEHUA MPUMEHATh (PU3NYECKUE 3HAHUS M HayYHbIE
JI0KAa3aTesIbCTBA JIJIs1 OOBACHEHHSI OKPYKAIOUIUX SIBJICHHUIA;

dbopMHpOBaHUE MPEACTABICHUN O poiu (U3UKHA 11 PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npodeCCUOHAILHONW  JIESITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTHM K JajbHEHIIEMy W3y4YeHUIO (QU3NKH Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero ooiiero oopa3oBaHus.

JlocTrkeHrne ATUX ILeJIed ImporpaMmbl IO (PU3MKEe HA YpPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOITUX 3a]1ay:

npuoOpeTeHre 3HAHUK O JUCKPETHOM CTPOCHHMM BEIECTBA, MEXAHUYECKHX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npUOOpETEeHNE YMEHHI aHAIM3UPOBATh M OOBSICHATH (PU3NYECKUE SIBJICHUS Ha
OCHOBE M3Y4YEHHBIX (PH3NYCCKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHME METOJIOB PEIICHUS pACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOLINX
CO3/IaHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENel, BKIIOYas TBOPYECKUE WU
IIPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4U;



pa3sBUTHUC HCCIICIOBATCIBCKHUX YMeHHﬁI Ha6JHOI[aTB SBJICHUA W HU3MCPATH
(1)I/ISI/I‘{CCKI/IC BCJIMYWUHBI, BEIABUT'ATh THUIIOTC3bI U IIPCJIaraTb 3KCIICPUMCHTAJIBHBIC
CITOCOOBI HX IIPOBCPKH, IINIAHUPOBATH U IIPOBOAUTL OIIBITHI, SKCIICPUMCHTAJILHBIC
HCCIICAO0BAHNA, AHAJTU3UPOBATD ITOJIYUYCHHBIC TAHHBIC U ACJIaTh BBIBOIBI,

OCBOCHHME NPUEMOB paboThl ¢ HHPOpMaNKEeH (U3UYECKOro CoaepKaHus,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUAX (DU3UKHU, HHTEPIIPETAUI U
KPUTUYECKOE OLICHMBaHUE UH(OPMALIHH;

3HAKOMCTBO €O c(epamu npodecCHOHATBLHON MeATeTLHOCTH, CBSI3aHHBIMU C
(U3UKON, ¥ COBPEMECHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3nIecKoil HayKH.

Ha uzyuenue ¢pusuku (yriyOnEHHbINA ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoautcs 340 dacos: B 7 kinacce — 102 yaca (3 yaca B Henelno), B 8
kimacce — 102 ygaca (3 gaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEITIO).

COAEPKAHUE OBYUYEHUSA
7 KIIACC
Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

®duzrka — Hayka O mpupoje. SABineHuss mpuponabl (dJIEMEHTHI COJAEpKaHUS,
BKJIIOUAIOIINE MEXIpPEAMETHbIE CBsI3U). DU3MYECKUE SIBJICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNIUYMHBI. Pa3MepHOCTh. EnuHULBI (U3HYECKUX BEJIUYUH.
N3mepenne Quanueckux BeaUYWH. OTaloHbl. Pusmdeckue npudopsl. llena
nenenus. Ilorpemnocts n3mepenuit. [lpaBuna 6e3omacHoro Tpynaa mpu padoTe ¢
nabopaTtopHbIM o0opylnoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECUCTEMHBIX eAMHUIl B enuHUIBl CH.

Kak ¢usuka u qpyrue ecTeCTBEHHbIC HAyKH U3y4aroT npupoay. EcrecTBeHHO-
HAay4YHBI METOJ TMO3HAHUA: HaOJIoJeHUEe, IOCTAaHOBKAa HAy4YHOro BOIPOCaA,
BBIJIBUKECHUE THIIOTE3, OKCIEPUMEHT 110 TMPOBEPKE THIOTE3, OOBSICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIeCKUX SBICHUNA C TIOMOIIBIO MOJICTIEH.

Hemoncmpayuu.

MeXaHI/I‘IeCKI/IC, TCIIJIOBEBIC, SJICKTPUUICCKUC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBBIC
SABJICHUSA.

dusnueckue TpUOOPHI W TMPOLEAYpa MPSMBIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.



Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UEHbI IEJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHnune pacCTOAHUN.

W3mepenne miomany 1 o0bEMa. MeTo T maieTKu.

N3mepeHne BpeMeHHU.

H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

Omnpenenenue pa3MepoB MalbIX Tell. MeTox psSaoB.

[IpoBeneHre wuccieqOBaHUsl MO MNPOBEPKE TUIOTE3bl: NATBHOCTh MOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CTpOCHI/Ie BCIICCTBA: ATOMbBI M MOJICKYJIbI, UX PasMCpPbl U MACCBHI. OHLITI:I,
JA0Ka3bIBAOMIUC JUCKPETHOC CTPOCHNEC BCIICCTBA.

JIBmxenne wyactui] BemiectBa. C(CBS3b CKOPOCTH JBMXKEHUS YaCTHI[ C
temriepatypoii. bpoyHoBckoe aBuxkenue. [duddysus. BzaumopeiictBue uactuil
BEIIECTBA: ITPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHbpie COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH W TBEPIBIX
(kpucTamuyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jemoncmpayuu.
HaOGnronenre OpoyHOBCKOTO ABUKEHUS.
HaGmonenune nuddysuu.

Ha6n}oaeHHe HBJ’IGHHﬁ, O6T>$ICH$[IOHH/IXC$I MNPUTAKCHUCM HWJIN OTTAJIKUBAHHCM
qacCTHuIl BEIICCTBA.

Jlabopamopusie pabomel u onvimel.
OreHKa quaMeTpa aToMa METOJI0OM PSAOB (C MCIOJIb30BaHUEM (oTorpaduii).
OnbITEI 1O HAOJIOICHUIO TEINIOBOTO PACIIUPEHHUS Ta30B.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKSHHUSL.



Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe nBwxkenue. Ilyre u  nepememenue. PaBHOMepHOe U
HEpaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHUE KakK MpPUMEpP HEPAaBHOMEPHOTO
nBrkeHus tei. CkopocTb. CpenHsisi CKOPOCTh IMPH HEPABHOMEPHOM JBHKEHUU.
Pacuér mytn n BpeMeHU ABUKEHUS.

['paduku 3aBuCMMOCTEH BEIMYMH, OMMCHIBAIOMUX JBIDKeHHE. OOmme
HNOHATHA 00 OTHOCUTENIBHOCTH JBHXKEHUS. CIOXKEHHE CKOpOCTel I Ted,
JIBWKYILIUXCS [TapaJlIesIbHO.

SBnenue uHepuMM. 3aKOH MHEpUMM. B3amMozaeicTBue Ten Kak IPUYHAHA
W3MEHEHHsSI CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
IIOCTyNaTeIbHOM JBWXEHHUH. lInotHOoCcTh BemecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B enuHuLEe o00béMa BemecTBa. (CMecH M CILIaBBIL
[loBepXHOCTHAs U JINHENHAS ITIOTHOCTD.

Cuila Kak xapakTepuUCTHKa B3auMoJercTBUS Ted. Cuia ynpyrocTd M 3aKOH
I'yka. M3MepeHue CUIIbl ¢ TOMOLIBIO JUHAMOMETpa. SIBJIECHHUE TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IO OJHOM IpsMoM. PaBHoxencTByromas cuil. CHila TpeHUs.
TpeHue CKONBXKEHHs W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHUS Teja.

N3mepeHne cKkOpOCTH MPSAMOJIMHENHOTO JBUKEHHS.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenune n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.

CpaBHEHHE MaccC MO B3aUMOJIEVCTBUIO TEL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopusie pabomel u onvimel.

OmnpenencHue CKOPOCTH PABHOMEPHOT'O JBIOKCHHUS (IIApUKa B JKHJIKOCTH,
MOJIEJIH DJICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

Onpenenenue cpenHeld CKOPOCTH CKOJBKEHUS Opycka WM IIapuka Io
HAKJIOHHOH IJIOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.



OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHUs (aedopmariun)
IPYKUHBI OT IPUIIOKEHHOU CHJIBI.

OmnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOLINXCS TIOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEl U ra3oB.

I[aBJIGHI/IC. Cuma JaBJICHHA. CniocoOsbl YMCHBIICHUA U YBCIIMUCHUA JABJICHHA.
I[aBJIGHI/IC raza. 3aBUCUMOCTb JaBJICHU:A I'a3a OT 00BEMa 1 TCMIICPATYPHLI. Hepez[aqa
JdaBJICHUA TBépI[BIMI/I TCJI1aMH, XUIKOCTIMHM M Ta3aMu. 3akon Ilackais.
[TneBMaTHUeCKHE MaIIIMHEI.

3aBUCUMOCTh  JIaBJICHUS  JKUJKOCTH  OT  IJIYOUHBI  MOTPY>KECHUS.
['mapocratnueckuii  mapagokc. CooOmaronuecss cocyapl. [ 'mapaBiudeckue
MeXaHu3Mbl. MICToJib30BaHNE BBICOKMX JABJICHUM B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTporcTBO BOAOIIPOBO/IA.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuMHBI CyIIECTBOBaHMS
Bo3aAymHON oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JABJIEHUsS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBuE XKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. BrITaKuBaromas
(apxumenoBa) cuiia. 3akoH Apxumesna. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue ten. BozmyxoraBanue.

Hemoncmpauuu.

3aBUCUMOCTh JAaBJICHUS ra3a OT TeMIEepaTyphl.
[lepenaua naBiaeHUS )KUJIKOCTBIO U TA30M.
Coobmiaroiuecst CoCyIbl.

I'mppaBinueckuil mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.
Cudon.

3aBUCHUMOCTD BBITAJIKHABAIOIICH CHUJIBI OT 00BhEMA MOTPYKEHHONW B KHUIKOCTh
YaCTH TeJla U IUIOTHOCTH KUIKOCTH.

PaBencTBo BBITaJIKI/IBaIOI[Ieﬁ CHUJIbI BECY BBITCCHCHHOM KHUIKOCTH.



VYcnoBue nnaBaHus Ted: MaBaHUE WU MOIrpy’KCHUEC TCJI B 3aBUCUMOCTU OT
COOTHOIICHHUS MJIOTHOCTEH TejIa U KHUIAKOCTH.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00BbEMa MOrpy:KEHHOU B
YKUJIKOCTh YaCTH Tea.

OmnpeneneHne BHITATKUBAIONIECH CUJIBI, TEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIBI, JEMCTBYIOIIEW HA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OHBITI)I, ACMOHCTPUPYIOIIHC 3aBUCHUMOCTDB BLITaJ'IKI/IBaI-OIHeﬁ CHIJIBI,
I[GﬁCTBYIOHIGﬁ Ha TCJIO B XKHNIKOCTHU, OT 00BEMa HOI‘pY)KéHHOfI B XKUAKOCTBh 4aCTU
TCJa U OT IIJIOTHOCTH XUAKOCTH.

KonctpyupoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JOJKUA U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa Jijis CHJI, HallpaBJICHHBIX BIOJIb JIMHUHU ITEPEMEIICHUS.
MOIIHOCTE.

[IpocTbie MeXaHU3MBI: pblYar, BOPOT, OJOK, TOJUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuo
MOMEHTOB. [IpumeHeHHe mpaBuiia paBHOBECUS phluara K OJOKy. «30J0TO€
npaBuio» Mexanuku. KIIJ] mpocteix MexanusmoB. IIpocTeie MEXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OPraHU3Max.

Mexanuueckasd »dHeprua. KuHeTndeckas ©  TOTCHIMAJIbHAS  SHEPTHUS.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXAHHKE.

Hemoncmpayuu.

[Ipumepnl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
HccenenoBanue ycioBUN paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.



Omnpenenenue KIIJ moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPHU MOABEME TPY30B MPU MOMOITU
MOJIBMXKHOTO OJI0Ka.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUHU.

8 KVIACC
Paszngea 6. TensioBbIe IBJICHHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKONM TEOPUU CTPOCHUS
BeniecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUYECKON TEOPHH.

Mopgenu TBEPAOrO, >XUAKOTO M Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdHubeie Tena. I'padeH — HOBBIM Marepuan Uil HOBBIX
TEXHOJOTUN. TEeXHOJOTrMH TIOJYyYEeHHS HCKYCCTBEHHBIX aiaMa3oB. OOBsCHEHHE
CBOMCTB ra30B, KUJKOCTEH M TBEPJBIX TEJI HA OCHOBE IMOJOXKEHUN MOJEKYJIIPHO-
KMHETHYECKOW Teopuu. [IoBEepXHOCTHOE HATSKEHUE, CMayMBaHUE, KalIWJLUIAPHBIC
sBjeHUs. TeIIOBOE pacUIMpeHUe U CKaThe. 3aBUCMMOCTb JIaBJICHUS raza oOT
00BbEMa, TeMIIEpaTyphl.

Temneparypa. CBA3b TeMmIlepaTypbl CO CpPEIHEN KHHETUYECKOW SHEPTHEH
TEIUIOBOTO JIBUKEHHMS YacTHULl. TeMIiepaTypHbIe IIKAJIbL.

Buytpennsis  sHeprusi. CnocoObl HW3MEHEHUsI BHYTPEHHEH JHEpIuu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIMSA, WU3JlydeHue. Buapl Ttemonepenayn B NPUPOAE UM TEXHHKE.
HeoOpaTuMoCTh TEMIOBBIX MPOLECCOB.

KonuuecTBo TEIIOTHEL. YenbHAs TEINIOEMKOCTL BelecTBa. 1eIIooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Pruxmana. YpaBHeHHE TEIOBOTO OasiaHca.

[L1aBmenre u OTBEpICBaHUE KPUCTALUIMYECKUX BEIIECTB. Y I€JbHAS TEIJIOTa
raBieHus. [lapooOpazoBanue u koHneHcamus. Mcnapenue. Kunenue. Y aenpHas
TeII0Ta Mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
naBJjeHUsA. HachlleHHBIN M HEHACBILIECHHBIN TTap. BiaxxHOCTH BO3AyXa.

DHeprus TOIJIMBA. Y eibHas TeIIoTa CrOpaHusl.



[Mpunuuner pabotel TeroBbix aBurareneil. KIIJ TemmoBoro asurartesns.
TennoBsle ABUTATENM M 3alllUTa OKPYXKAKOWIEH cpenbl. TersoBsle NOTEpU B
TEIJIOCETSIX.

3aKOH COXpaHEHUs M MPEBpaIlleHUs] SHEPTHH B MEXAHHMUECKUX U TEIIOBBIX
IpOIIECcCax.

Hemoncmpauuu.
Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.

Habnrogenue sBIEHUN TOBEPXHOCTHOTO HATSKEHHUSA, CMAuMBaHUS U
KAIWUIAPHBIX ABJICHUMN.

Ha6HIOII€HI/I€ TCILJIOBOI'O paCIINPCHUA TCII.

W3meHenue nAaBieHHs Ta3a NOpU HU3MEHEHHH 00bEMa M HArpeBaHUU WIU
OXJIQXKCHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphI.

Bunae! Tenmonepenayu.

OxaxIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HabOmronenue kumeHusl.

HaOmnronenne nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.

Mopenn TemIOBBIX IBUTaTEIICH.

Jlabopamopuvie pabomel u onvimel.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.

N3Mepenue temmneparypbl Ipu MOMOILHN KUAKOCTHOTO TEPMOMETpA U JaTYMKa
TEMIIEPATyPHI.



OnbITel MO HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHUs Ta30B, XKUJIKOCTEH H
TBEPJBIX TEIL.

OHpC,ZIeJICHI/IG AaBJICHU BO3yXa B OaoHe mIIpuia.

HccnenoBanve 3aBUCUMOCTH JIaBJIIEHHS BO3QyXa OT €ro ooObéma u
TEMIIEPaTypHI.

[IpoBepka runote3sbl JIMHEMHONW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnrogenne u3MEHEHHsT BHYTPEHHEH JHEpruM Telna B pe3yJbTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

I/ICCHGI[OBaHI/IC SIBJICHUS TEIIJI000MEHa IIpu CMCIINBAHUU XOHO,Z[HOﬁ u FOpr‘-IGfI
BOJBI.

OHpCI[CJ'IeHI/Ie KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOTI'O BOI[Oﬁ Ipr TEIIO00MEHE C
Harp€TbiM MCTAJNIMYCCKUM LUJIUHIAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).
Onpenenenue ynelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenne yAeabHOW TETJIOTHI IIABICHUS JIbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

Onektpuzauus Ten. JIBa poja 3iEKTpUYECKUX 3apsioB. BzaumopeincTBue
3apspKEHHBIX Tell. 3aKkoH Kyrona.

Onekrpudeckoe nose. Hanpsk€HHOCTh dnekTpudeckoro moss. [IpuHiumn
CYNEPHO3ULIUH JIEKTPUUECKUX TOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpudecKux 3apsaoB. DJIEMEHTAPHBIN SJEKTPUUECKUN 3aps/l.
Crpoenue aroma. IIpoBOAHWKH, JHUAJIEKTPUKH ¢ TOJYHPOBOAHUKHU. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOrO TOKAa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.



Onextpuyeckas uemnb. Cuia Toka. DJIEKTPUUECKOE HaNpsHKEHUE. AMIEPMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKa. CONMPOTUBIIEHUE MTPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe coeAuHEHnE MPOBOAHUKOB. J/]C B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennsie 3j1eMEHTEL.

Pabora u MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH Jxoyns-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHL. B3anmoielicTBHE MOCTOSIHHBIX MATHATOB. MaruuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Ul KU3HM Ha 3emie. OnbIT
Opcrena. MarautHoe moje anekTpudeckoro Ttoka. Omnsit Amnepa. IIlpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
Cuna Amnepa u onpeneseHue €€ HalpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
TOKa. MCnoyb30BaHMWE 3SIIEKTPOABUTATENEM B TEXHUYECKUX YCTPOMCTBaX M Ha
TPAHCIIOPTE.

Omnerter @apanes. SIBieHne IEKTpOMAarHuTHOM MHAyKIMM. [Ipasuno Jlenna.
DJEeKTpOreHeparop. CrocoObl  moy4eHus AIEKTPUYECKOU DHEPTUH.
DJNEeKTPOCTAaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX SHEPrUU. DKOJOTHUYECKHE
po6JieMbl 3HEpreTUKU. TOIMIMBHBIE AJIEMEHTHI U 3JIEKTPOMOOMIIN.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poJia 2IIEKTPUYECKHX 3apsAJI0B ¥ B3aMMOJICHCTBHE 3apsKEHHBIX TEJL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHUS SJIEKTPUUYECKUX 3apsI0B.

MopnenrpoBaHie CHJIOBBIX JIMHUH 3JEKTPUYECKOrO TMOJS € TOMOIIBIO
OyMa)kHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.
M cTOuHMKHM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.

SHCKTpI/I‘IeCKI/II‘/’I TOK B JKUAKOCTH.



["a30BbIi1 pa3psin.

W3mepeHne CHilbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HAMIPSKEHUS! BOJBTMETPOM.
Peocrar n MarasuH cOnpoTUBIICHUN.

B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH pa3IeJIEHUs OJIOCOB MarHuTa.
MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oje Toka. DIEKTPOMAarHuT.

JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

OmnbiTel apanest.

DIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 1O HAOJIOJEHUIO JJIEKTPU3ALMUA Tel IMPU CONPUKOCHOBEHUU U
WHIYKIHUEN.

HNccnenoBanne JEUCTBHUS DJIEKTPUUECKOTO TIOJNST HA MPOBOJHUKH U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETIH MOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MMPOTEKAIOIIETO YEpe3 pe3UCcTop, OT
HaIpPsHKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUST PE3UCTOPA.

OMNBIThI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJTMHBI, TUIOMIAIU TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue yieabHOTO COMPOTUBICHUS MPOBOIHUKA.

[IpoBepka mnpaBWiia CIOKEHUS HANPSHKEHUW TMPU  MOCIEA0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.



[IpoBepka mnpaBwia JUisi CWIbl TOKAa NPH MAPAIIIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne 3/1C u BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.
[IpoBepka npasui Kupxroda.
[IpoBepka BeinoaHEeHUs 3aKkoHa OMa /1715 TOJIHOM 1ENH.

W3ydyeHne BONbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEMHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBAHMS WX [TOJYITPOBOJHUKOBOTO TMO/A).

Omnpenenenne pabOThI IEKTPUUECKOI0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OmnpeneneHne MOIHOCTY JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

V3y4yeHre MarHWTHOTO IOJISI TTOCTOSTHHBIX MAarHUTOB PU MX O0BCIUHECHUU U
pa3ziecHuN.

HccnenoBanue AeHCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMNBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HampaBieHUS TOKAa B KaTyIIKe U OT HAJIUYUS
(OTCYTCTBUS) CEpACYHUKA B KAaTYIIKE.

N3ydeHne nercTBUSI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
KoncTpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.
N3mepenne KII/] anexTpoaBuraTeabHONM yCTaHOBKH.

OneITEl  TIO HCCICOAOBAHUIO  SBJICHHA BHGKTpOMaFHI/ITHOﬁ WHIYKIOHWN:
HCCICA0OBAHHUC W3MCHCHUH 3HAYCHUS U HarpaBJICHUA WHAYKIWMOHHOI'O TOKA.



9 KIIACC
Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannyeckoe JABmkeHHe. MarepuanpHas Touka. CrocoObl ONMCaHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBUYKEHHS.

BekTopHbIE BEIMUMHBI, ONIEPALMHA C BEKTOPAMH, IPOEKIMKU BekTopa. Paauyc-
BEKTOpP MAaTEpUAJbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMepHOE
psIMOJIMHEWHOE IBKeHHe. HepaBHOMepHOE MpsMOJIMHEHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAsi CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHUKECHHM.

Yckopenne. PaBHOYCKOPEHHOE TMPAMOJIMHEWHOE JABWKECHUE. Y CKOPECHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

Fpa(l)I/ILIeCKaH HHTCPIIPCTAlUA YCKOPCHHA, CKOPOCTH, HpOﬁIIGHHOFO IIyTH U
NEPEMCIICHUA 1A HpHMOHHHCﬁHOFO JABUKCHUS.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

I[BI/I}KGHI/IG I10 OKPYKHOCTH. JIuHeliHas CKOpPOCTB, YIJIOBasA CKOPOCTb, IICPHUOIA
Hn 9aCToTa O6paIH€HI/IH ITIpHU PaBHOMCPHOM JABHIKCHHU I10 OKPYKHOCTH. CKOpOCTL n
YCKOPCHUC ITPU ABUKCHHUHU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAS Cuia.

ITepseiit 3akoH HeroroHna. Bropoii 3akoH Herotona. Tperuii 3akon Herotona.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHIIA
TpEHUs OKos1, Apyrue Bu bl TpeHus. KoaduuueHt tpenus.

JIBrKeHHE T 0 OKPYKHOCTH 0T IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabémHas cuia Kpbula. COBpeMEHHBIE JE€TaTEIbHbIE
amnmaparbl, CyJa HAa TMOJABOAHBIX KpPBUIbAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUA. [[BH>KEHUE Ten BOKpPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TmiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOPOCTh. HeBecoMOCTh U meperpy3Ku.

PaBHoBecue marepuanbHOM TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynse Tena. i3menenne nmnynbca. UMnynbe Cuiibl. YIPyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXPaHEHUs HMITyJibca. PeakTuBHOE
JBH>KCHUE.

Mexannyeckas paboTa 1 MOITHOCTb. PaboTa cuil TsKeCTH, ypyrocTH, TPEHHUSL.
Csa3p sHeprum U paboThl. [loTeHUManbHas >HEpPrus Tejla, MOAHATOrO HaJ
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH MU3MEHEHHS U COXPaHEHHS
MEXaHHYECKON JHEPTUH.

Hemoncmpauuu.

HaOmroenne MeXaHMYEeCKOTO JBHIKEHUSI Teja OTHOCHUTENIbHO Pa3HBIX Tell
OTCUETA.

CpaBHeHME NyTeM W TPACKTOPHM JBWKEHHMS OIJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.
HabmroieHue nBH>KeHus Tella o OKPYKHOCTH.

HabnroneHne MexaHWYeCKHUX SIBJICHHUH, MPOUCXOMSIINX B CHCTEME OTCuéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBWIKEHHUH OTHOCHUTEIHHO
KaOuHeTa (QU3UKH.

HabGmronenne paBHOBECHS Tej, CBOOOIHOTO IMaIeHUs, KOJIeOaHUS MasTHUKA B
MHEPIMAIBHBIX CUCTEMAX KaK MOATBEPKICHUE MPUHIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJIa OT €r0 MACChl U JEHUCTBYIOIIECH HA HETO CHIIBI.
Hab6nronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

HN3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHM.

ITepenaya uMnysbca Npu B3aUMOJICHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.
CoxpaHeHre UMIyJIbca MPU YIPYroM B3aUMO/JICHCTBUMU.

HaGmroneHue peakTUBHOTO JIBUXKECHHS.



CoxpaHeHue SHepruu Ipu CBOOOIHOM IMa/ICHUH.
CoxpaHeHure SHEpruu Ipu ABUKEHHUH TeJla MOJ ACHCTBUEM MPYKUHBI.
Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBanne TpakTa g pasroHa W JAJbHEWIIET0 PaBHOMEPHOIO
JBHKEHUS IIAPUKA WIH TEIEKKU.

OmnpeneneHue cpeaHel CKOPOCTH CKOIbKEHUS OpyCKa WU JIBHMKEHUS IIaprKa
10 HAKJIOHHOM ITJTOCKOCTH.

OnpeneneHne yCKOpPEHUs Tela IPU PABHOYCKOPEHHOM JIBUKCHHHU IO
HAKJIOHHOU TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runoTessl: €Ci NpU PABHOYCKOPEHHOM JABMKEHUU 0€3 Ha4aJlbHON
CKOPOCTH IIyTH OTHOCATCS KaK P HEYETHBIX YHCEII, TO BPEMEHA OJJMHAKOBBI.

I/ICCHGI[OBaHI/IC ABUWOXKCHMA TCJIA, 6p0HIeHHOI‘O IO YI'JIOM K T'OPHU30HTY.

HCCHCI[OB&HI/IG 3aBUCUMOCTH CHJIbI TPCHHA  CKOJIBXKCHHA OT  CHJIBI
HOPMAJIbBHOT'O OJAaBJICHHA.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.
Onpenenenne KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCMMOCTH CUIIBI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT
CTeTNIeHU 1eopMaIliy MPY>KUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JBH)KEHUU Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenne paboOThl CHJIBI  YOPYTOCTH TIpH  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe naBuxeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUI: IEPUO/I,
yacTtoTa, aMIUmMTyAa. [‘apMoHuueckue KosneOaHus. 3aTyxarouige KoJjeOaHus.
Brinyxaennsie konebanus. Pesonanc.

MaremMaTU4eCKUd U TPYXKUHHBIA MasgTHUKH. [IpeBpailieHue 3>HEpruv Ipu
K0JIe0aTeIbHOM JABUKECHUU.



Mexanuueckue BOaHbL. [IpoponeHble W mnonepeuHble BoJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTeppepeHus u qudpakius. J[JmHa BOJIHBI U CKOPOCTh €€
pacnpoctpaHeHus. MexaHM4ecKue BOJIHBI B TBEPAOM TeJE, CEHCMUYECKUE BOJIHBI.

3ByK. PacnipocTpanenue u oTpakeHue 3ByKa. [ pOMKOCTB 3ByKa M BBICOTA TOHA.
Pe3onanc B akycruke. MH(pa3Byk u ynprpa3Byk. Mcnonp3oBanue yiabTpa3Byka B
COBPEMEHHBIX TEXHOJIOTUSX.

Hemoncmpauyuu.

HaOmronenne koijiebanuii Tea IMOA IEHCTBUEM CHJIBI TSOKECTH W CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenune nntepdepeHun u 1uppakiiuv BOJH Ha TOBEPXHOCTH BOJIBI.
HabmroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue 4acToThl U MEPUOIa KoJeOaHU MaTEMaTHYECKOTO MasiTHUKA.
Onpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpHOJia KoJieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH MEpHOIa KOJIeOaHUM MPY>KMHHOTO MasiTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCMMOCTH TepHOJia KOJIEOAHWW Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OnebIThI, TEMOHCTPUPYIOUIME 3aBUCUMOCTh NIEPHOJIa KOJIEOAaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH NPYKUHBI.

H3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.



ONEeKTpOMarHuTHOE  MOJIe.  ODJEKTPOMarHuTHele  BoyIHBL.  (CBoiicTBa
3JIEKTpOMAarHuTHbBIX BOJH. Illkana snexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBsi3U. Pagnonokanus. Kocmuueckas cBsi3b.

OnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonHoBbIE cBoiicTBa
cBeTa: MHTephepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
WuTepdepenmus u qudpaxius cBeTa.
Jlabopamopuvie pabomul u onvimel.

W3y4yeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOUIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOJAEHNIO HHTEphEepEHIINH U TU(PaAKIIKU CBETA.

Pa3znea 11. CBeToBbI€e ABJICHHUS.

JlydeBass Mojzelb CBETa M TEOMETpUYECKas ONThKa. VICTOUHHMKU CBeTa.
[IpsimonuHeitHoe pactipocTpaneHue ceeta. 3artMeHus ComHua v JIyasl. OTpaxkeHue
cBera. Ilmockoe 3epkaiio. 3akoH oTpakeHHs cBera. IlocTpoeHHE HM300paKeHUH,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpesioMiieHus cBeTa. [lonHoe oTpa)keHue cBeTa.

Hcnonbp30BaHuE MOJTHOTO OTpPaKCHUA B OIITHYCCKUX CBCTOBOJAX, OIITOBOJIOKOHHASA
CBA3b.

Jlunza, xox nyuedr B sumH3e. @Dopmyna ToHkoW nauH3bL. [locTpoenue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOM JHH30M. OnTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak omnTHYeckas Ccucrema.
bim3opykocTh ¥ TabHO30PKOCTD.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel Heiotona. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucniepcus cBeTa.

Hemoncmpayuu.
[IpsamonuHeHOEe pacIpOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.

[Tomyuenue n300pakeHU B IUIOCKOM 3€pKaie.



[Ipenomnenue ceera.

OnTuyecKkuii CBETOBOI.

XoJ ayuyer B coOMparoleu JIMH3e.

XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[TpuHuun aevictBus oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
Mogens rnasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopnvie pabomul u onvimaul.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH YIJla OTpaXCHHA CBCTOBOI'O Jiyda OT YyIJja
IaacHus:.

N3y4yenue cBONCTB N300paKeHUSI B TNIOCKOM 3€pKalie.

HCCHCI[OB&HI/IC 3aBHUCUMOCTH yrijia IpCIIOMIICHUA OT yIJjia IaaCHUsA CBCTOBOTO
Jyda Ha I'paHUIC «BO3YX—CTCKIIO».

[TonyueHnne n300pakeHUI C TTOMOIIBIO COOMPAIOIICH JTUH3BI.

Omnpenenenue (OKYCHOIO PACCTOSIHUSI U ONTHUYECKOW CHJIBI CcOOMparoie
JIUH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHIO I[BE€TAa NPEIMETOB MpU UX HAOIIOJECHUHM Uepe3
[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJI€eHHS.

Omnwitel Peszepdopna u mmanerapnas mojaenb atoma. Mojens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeidaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, OeTa- U ramma-uzinydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npespauieHus. [lepuon monypacnaga atoMHbIX saep. JlercTBue paauoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PaJMOAKTUBHOTO U3TyUYCHUSI.



SnepHbie peakuuu. 3aKOHbl COXPAHEHUS 3apsiIOBOTO M MAacCOBOIO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl U dHepruu. Peakiuum cuHTe3a U
nenenust snaep. Mcrounuku sHeprum ConHua u 3BE34. SaepHas s>HepreTUka.
DKoJlIoruyecKkue MpoodIEeMbl SIACPHON IHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3IuvyHbIX a30B.

CnexTtp Bogopoa.

HabGnronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus n3mydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopnwie pabomul u onvimaol.

HaOnroenue CrlonHbIX ¥ JIMHEHYAaThIX CIIEKTPOB U3TyUYCHUS.

HccrenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI 10 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

W3mepenne paaioakTUBHOTO (OHA.
IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-000011aI0IINI MOTYJIb TPEAHA3HAYEH JIJIsl CUCTEMATU3aLUH U
000011IeHHs] TPEIMETHOTO COAEPKAHUS U ONbITa ACSITEIBHOCTH, TPUOOPETEHHOTO
IpyU U3YYEHUU BCEro Kypca (pu3uku yriayOJE€HHOTO YpOBHS, a Takke s
MOJATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY AK3aMEHY MO (pHU3uKe.

B mporecce wu3ydyeHus AaHHOTO MOJIYJS peaM3yIOTCd U IMOJy4YaroT
JnanbpHeiee pa3BUTHE YyYeOHbIE JCHCTBHUSA, OOECTICUMBAIONIUE JOCTHXKECHUE
MPEAMETHBIX W METalpeAMETHBIX pPE3yJNbTaToB OO0y4eHHs, (HOPMHUPOBAHUE
€CTEeCTBEHHO-HAYUYHOU IPaMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUN Ha OCHOBE
NpUMEHEHUST (U3NYECKUX 3HAHUM, WCCIEN0BaTENbCKUE ACHCTBUS (BBIIBUKEHUE
TUIIOTE3, TMOCTAaHOBKA IIEJIM U TUJIAHUPOBAHUE HCCIICIOBAHMS, aHAIN3 JaHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpeanoututenbHOW (QOPMON  OCBOEHHS MOAYJS SBIAETCS IPAKTUKYM,
IIporpaMMa KOTOpPOro BKJIIOYACT:



pEeIICHUC 3a/ida4, OTHOCAIIMUXCA K PpPa3jIMYHbIM pa3icjiaM KW TEMaAM Kypca
(1)I/ISI/IKI/I, B TOM YHCJIC 3ad4, HHTCTPUPYIOIIHUX COACPIKAHUC PA3HBIX Pa3aciIOB;

BBITIOJIHEHHE J1a00PATOPHBIX pabOT W OMBITOB (BKJIIOYasi paOOTHl U OMBITH U3
NEepeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEBHOIO IJITAHUPOBAHUS
MIPOBEICHUSI UCCIICTOBAHMSI, BEIOOpAa 1 0OOCHOBAHUS METOJIa U3MEPCHHS BEJINYHH,
COOpKH IKCTIEPUMEHTATBLHON YCTAaHOBKH;

BBITIOJTHEHHE NPOOJIEMHBIX 3alaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl O E€CTECTBEHHO-HAyYHON TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXKIIPEAMETHBIM COAEPKAHUEM;

paboTy HaJ IpyNIOBBIMHU WM UHAUBUAYAIbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiep>KaHUEM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHHO-0000IIAIONIETO MOAYJS MOXKET 3aKaHYUBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIIOYAIONICH 3a/laHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JIMAarHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTENIEHh TOTOBHOCTU O0YYaIOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a Takke
CBUIETEIHCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yyenue pu3uku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HaIpaBJiIeHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzydenus (pU3MKU Ha yPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1)nampuomuueckozo eocnumanus:

IIPOSIBIICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(bu3NYeCcKOil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;
2)epasicoanckozo u Oyxo6HO-HpaA6CMEEHHO20 60CNUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJAEHUU OOLIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
bu3uKy;

OCO3HAaHME BAXHOCTA MOPAIBbHO-dTUYECKUX MPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

3)acmemuueckozo 60CRUMAHUA:

BOCIIPUATHE JCTETUYECKUX KaueCTB (PU3MYECKOW HayKu: €€ rapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4)yennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHIIEHW COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTalUus B JEATEJBbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbL;

pa3BUTHE HAy4YHOU JIOOO3HATENBHOCTH, WHTEpPEcCa K HCCIEAOBATEIbCKOM
JEATEIIbHOCTH;

5)ppopmuposanusa Kyavmypul 300p06ba U IMOUUOHATIbHO20 ONAZONOTIYYUA:



OCO3HAaHWE IIEHHOCTH O0e30macHoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpE, BAXKHOCTH TIPaBWJI O€30MacHOTO TOBEICHHS Ha
TPaHCIIOPTE, Ha JOpOrax, C JJIEKTPHUYCCKUM U TEIUIOBBIM O0OPYIOBaHUEM B
JOMAIITHUX YCIIOBHSX;

c(hOpMHPOBAHHOCTh HaBbIKa pe(iieKCHH, TPU3HAHKUE CBOETO MPaBa Ha OIIHOKY
Y TaKOT'O € MpaBa y APyroro 4eaoBeKa;

6)mpy0ooeoco eocnumanus:

aKTUBHOE YYacTHE B PEHICHUM IMpaKTUYeCKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeILHON OpraHu3aIiiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJE U (U3NYECKUX 3HAHUM;

HMHTEpEC K MPAKTUYECKOMY U3YUYCHUIO Mpodeccuil, CBSI3aHHbIX C (PU3UKOM;
7)3IK0102UUeCK020 60CRUMAHUA:

OpUCHTAIlMs Ha MPUMEHEHUE (PUBMYECKUX 3HAHUM ISl pelieHus 3aaad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOILEH CPe/Ibl;

OCO3HaHUE TJI00aNIbHOIO XapaKTepa SKOJOIMYECKHX MHpodjieM M MmyTell ux
pEeLIeHHUS;

8)aoanmayuu K uZMEHAOUWUMCA YCOGUAM COYUATbHOU U RPUPOOHOIL CPeObL:

NOTPeOHOCTh BO B3aWMOJCHCTBUU TPU BBINOJTHEHUH HWCCICAOBAHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

MOBBLIIIIEHWE YPOBHSI CBOEM  KOMIETEHTHOCTH 4epe3 MPaAKTUYECKYIO
JIeSITCIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, YMEHMH (HOpPMYyIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE JAe(PUITMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

MJIAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PH3NYECKUX 3HAHUIA;

CTPCMJICHUC aHAJIM3UPOBATh U BBIABJIATH B3AUMOCBA3H IIPUPOILL, OGHICCTBa n
9KOHOMMKH, B TOM HHUCJIC C UCIIOJIb30BAHUEM (1)I/IBI/III€CKI/IX 3HaHHﬁ;

OLICHKAa CBOMX JIEWCTBHM C YYETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOYKHBIX TJIO0QTHHBIX TTOCIIECTBUN.



METAINIPEIMETHBIE PE3YJIBTATbBI

B pesympTate OCBOCHHWS MpOrpamMMbl MO (HU3UKE HA yYPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OyayT coOpMHUpPOBAaHbI MeTaNpeIMeTHbIe
pe3yJIbTAThI, BKIIOYAIOIINE I03HABATEIbHBIC YHHBEPCAIbHbBIC ydeOHbIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpPCAIbHBIC YUeOHbIC ICHCTBHSL.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBnle Jjorunueckue a1eiicTBUA:

BBISBIIATH U XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBJICHUM ),
KJIacCCU(UILIMPOBATH UX;

BBIABJIATL 3aKOHOMCPHOCTH M IIPOTHUBOPCUYHUA B PACCMATPHUBACMBIX (baKTaX,
JaHHBIX U H&6J’II—OI[€HH$IX, OTHOCAIIINXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUAM,

BBISIBJIAITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TPU  H3YYEHUU (PU3NUECKHUX
SBJICHMM M TIPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHMH, BBIIBUTAaTh THUIOTE3BI O  B3aWMMOCBS3SX
(bU3NYECKUX BEJIMYNH;

CaMOCTOSTEIILHO BBIOMpATh CIOCOO pemieHusl yueOHOW (pu3nyecko 3amayuu
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHHS, BHIOOp Hanbosee MOIXOJSIICTO C
Y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.
MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI HHCTPYMEHT O3HAHUS,

MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBICHUS;

OLICHMBATh HA TPUMEHUMOCTb U IOCTOBEPHOCTh MHGOPMAILIHIO, TOTYYECHHYIO B
XOJI€ UCCIIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOATENHFHO (OPMYIUPOBATh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTam
MIPOBEIEHHOTO HAOIIOCHUS, OTBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3NUECKUX TTPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUSI 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.



Pabora ¢ undopmanmeii:

OPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTHl U 3alpoChl MPU TMOUCKE U
oTO0Ope UH(POPMAIIUU WU JAHHBIX C YUYETOM MPEANIOKEHHON yueOHOU pu3nyeckoi
3aJ1auu;

aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMS;

OLICHUBATh HaAE&XKHOCTh HHPOPMALUU 10 KPUTEPHSM, MPENTIOKECHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO;

CaMOCTOATENILHO  BBIOMpPATh  ONTUMAJBHYIO  (OpMy  MpEeACTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
quarpammamu, HHOM rpadukoi 1 uX KOMOMHALIUAMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/i€ 00CYXJeHUs Y4eOHOTO MaTepualia, pe3yabTaToB J1a0opaTOPHBIX padboT
U TPOEKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMbI U BBHICKA3bIBATh
UJIcH, HAIICJICHHbIE Ha pEICHUE 3a/ladyd U TOJJEp)KaHHe OJaroxenareIbHOCTH
OOIICHMS,

COTIOCTABJISITh CBOM CYXJIECHUS C CYKJICHHSIMU JIPYTHX YYACTHHUKOB JIHAJIOTa,
OOHapyXUBaTh PA3JIUYUE U CXOJICTBO MO3UIIUNA;

BbIpa’XaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

nyOJUYHO MPEJCTABIATh PE3YNbTAThl BBHIMOJTHEHHOTO (DU3MUYECKOTO OIIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, POCKTA);

MOHMUMATh W WCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHONW W WHIWUBUIYaJTbHON
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

MIPUHUMATH 1IeJTH COBMECTHOM JISITEIIbHOCTH, OPTraHW30BBIBATH ICHCTBUS 110 &€
JOCTIDKCHHIO:  PaclpelesaTh poJid, OOCYyXJaTh TPOILECCHl W PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIbKHX JIFOJICH;

BBITIOJTHSATH CBOKO 4acTh PaOOTHI, JOCTHUras KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HANPABICHUIO U KOOPAWHHUPYS CBOM JEUCTBUSA C JAPYTMMHU YJICHAMU
KOMAaH/IBI;

OIICHMBATh KAadyeCTBO CBOETO BKJAJa B OOMIMI TPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHUS.



PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁHble IleﬁCTBHH
CaMoopraHmaunﬂ:

BBISIBIIATH TTPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CUTYyaIHsIX, TPEOYIONUX ISt
petieHust GU3NUECKUX 3HAHUM;

OpPUEHTUPOBATLCA B Pa3IMYHBIX  IIOAXOJAX  MPUHATUA  PELICHUMU
(MHIMBUAYaATbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATUE PELLICHUN TPYIIION);

CaMOCTOATEJIHO COCTAaBJISATh AJITOPUTM PEIICHHUS (PU3NYECKON 3a7aud WU
IUIAaH UCCIIEJIOBAaHUA C YYE€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIAaracMble BAPUAHThI pELICHUN;

ACJIaThb BI)I60p )51 6paTb OTBCTCTBCHHOCTD 3a4 PCIHICHHC.
CﬂMOKOHTpOJ’Ib, 3MOIII/IOHaJ1])Hl)Il7[ HHTEJJICKT .
AaBaTb aICKBATHYIO OLICHKY CUTYAallMH U IIpCAJIarars IJIaH ee HN3MCHCHHMHAI,

OOBSICHATh ~ MPUYUHBI  JIOCTWOKEHHMS  (HEJOCTHKEHHUS)  pe3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb (B TOM 4YHCIE B XOJ BBIIOJHEHMS
(bu3MYEeCcKOro HcCIeOoBaHUsl WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OICHHUBATb COOTBCTCTBUC PC3YyJibTaTa LCJIU U YCIIOBUSM.

CTaBHUThL ceOs HAa MECTO APYroro 4CjJOBC€Ka B XO0AC CIIOpa MM JHUCKYCCHU Ha
HAay4YHYIO TEMY, IOHUMATb MOTHUBbLI, HAMCPCHUS U JIOTUKY JAPYTOro.

MPU3HABaTh CBOE MPaBO Ha OUIMOKY MpHU pelleHuU (PU3NYECKUX 3a7ad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xonIty o0ydeHus ¢ 7 Kiacce npeaMeTHbIE Pe3yJIbTaThl Ha YIIyOJIEHHOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HUCIIOJIB30BaTh IIOHATHA: (1)I/IBI/I‘{CCKI/IC N XUMHUYCCKHE ABJICHU, Ha6JII-O,IICHI/I€,
9KCIICPUMCHT, MOACJIb, THIIOTE3a, CAUHUIBI (I)I/IBI/I‘ICCKI/IX BCJIMYMWH, aTOM, MOJICKYJIA,



arperaTHble  COCTOSIHHMsI  BemiecTBa  (TBEpJOE, IKUAKOE, Ta3000pa3Hoe),
MEXaHUYECKOC JBMKCHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, IPSMOJMHEHHOER),
TPacKTOpHsI, PaBHOACHCTBYIOMAs cuj, aedopmanus (ympyras, IUIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBICHUS (Iuddy3usi, TEmIoBoe ABWKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBW)XEHHUE, WHEPIUS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJ C 3AKPEINIEHHON OChIO BpalICHUS,
nepenavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JIABJICHUE; TIaBaHUE TEJI, TPEBPAIICHHS MEXAHUYECKOM 3HEPTHH ) 10 OIMHCAHHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
busnuecKoe SIBICHHUE;

pacno3HaBaTh MPOSIBIICHNE N3YYEHHBIX (DU3UUYECKUX SIBJICHUHN B OKPY>KAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KMBOW W HEKUBOW MPUPOJIC, TEUCTBUE CUJ TSAKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha
YKWBOU OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YeJI0BeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a/1a4y B yUeOHYIO, BBIJICNATh CYIIIECTBEHHbIE CBOMCTBA (IMIPU3HAKH )
(U3NYECKUX SBJICHHUIA;

OINKCBHIBaTh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMSI, WUCIOJIb3YS
¢uznyeckue BeTuInHbI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMS, Iy Th, CPEIHSISA
CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSDKECTH, BEC Tela, CHJla TPEHUs, JaBJCHHUE
TBEPIOro Teja, JaBJIECHUE CTON0A )KUAKOCTH, BEITAIIKUBAIOIIAS CUJIa, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
NENUCTBUSI MEXaHU3MOB, KHHETUYECKas U MOTEHIMAIbHAs SHEPTHUs), IPU OMUCAHUN
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIb3YEMbIX BEJIMYUH, HX
o0O3HaueHussT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTh
rpaKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOICTBA TeJ, PU3NUYECKHUE SABJICHUS U MPOLIECCHI, UCTIONbB3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIH OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, IpaBUiIO paBHOBECHs phiuara (0JI0Ka), «30J0TOE MPABUIIOY» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW OJHEpPruH, MNpH OSTOM JaBaTh CIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMAaTHIECKOE BBIPAKECHHCE,

CTPOUThH TPOCThIC (HU3UUECCKUE MOJICTH PEATbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJCNSATh TMPU OTOM CYIICCTBEHHBIE M BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHSITh (U3UICCKUE MOJICIHN ISl OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB M pEIIeHUs yueOHBIX 3a]1ay;

OOBSACHATH (i)I/ISI/I‘lCCKI/Ie SIBJICHUS, IPOLECCHI U CBOMCTBA TCJI, B TOM YHCJIC B
KOHTCKCTC CI/ITyaHI/II\/’I MMPAaKTHKO-OPUCHTHUPOBAHHOI'O XapaKTepa, H©W PCIIaTb
Ka4yC€CTBCHHBIC 3aJa4d, B TOM YHCJIC TpeGyroume YUCJICHHOT'O OLCHUBAHUA



XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEIMYUH, IPU 3TOM BHIOMpATh a/IeKBaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CICICTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO0 ILEMOYKY pACCYXKIECHH C ONOpOM Ha H3YYEHHBIE CBOMICTBA
bu3nUecKux sBICHUM, (PU3nyecKkrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THble 3a1a4yd (B 2—3 NEHCTBHS) MO M3y4aeMbIM TeMaM Kypca
¢usuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (popMyJI, CBA3BIBAIONTNX (DU3HUECKHE BEJITMUUHBI, 3aIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PEILICHHUE 3a/1a4H, BBISIBISATH HEJJOCTAIOIIUE UITU U30BITOYHBIC TaHHEBIE,
00OCHOBBIBaTh BBIOOp METO/A pEIICHUs 3a/Jadyd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIe, MPOBOJUTH MaTeMaTHYecKue MpeoOpa3oBaHUs W PAcyEThl, OLECHHUBATDH
PEATMCTUYHOCTh TOJYYEHHOTO 3HA4YEHUs (PU3MYECKOW BEIMYMHBI U ONPEACIATH
pa3MepHOCTh (PU3UYECKOM BEIMYMHBI, TOTYYCHHOM IPU PEILICHUY 3aa4u;

pacrno3HaBaTh POOJIEMbI, KOTOPbIE MOKHO PEIIMTh IPU OMOIIH (HPU3HUUECKUX
METO/IOB, M TMpeJiaraTb OPUEHTHUPOBOYHBIM CIMOCOO pEIIeHHs, B OMHCAaHUHU
UCCIIEOBAaHMs  PACIIO3HABATh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (THIIOTE3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

IPOBOJUTH ONBITHI IO HAOTIOJECHUIO (PU3NYECKUX ABJICHUM WM (PU3NUECKUX
cBOoMcTB Ten (Auddys3us, TEIUIOBOE pACUIMPEHUE TIa30B, SBJICHUE HWHEPLUH,
WU3MEHEHUE CKOPOCTH MPH B3aUMOJICUCTBUM TEJl, Iiepeada TaBJICHUs KUIKOCTBIO U
ra3oM, TMpOSIBICHUE JEHCTBUS aTMOC(EPHOTO MaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOAEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TIPSAMBIE W KOCBEHHBIE W3MEpEHUS (PU3NYECKHX BEINYUH
(paccTosiHUE, IPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, Chila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJbXEHMS, J1aBJICHUE
BO3/yXa, BHITAJIKMBAIOIIAsI CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJIO,
KOA(DPUIIMEHT MOJE3HOTO JEHCTBUSI MPOCTBIX MEXaHM3MOB) C HCIIOJIb30BAaHUEM
aHAJIOrOBBIX M LHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHMUS,
¢buKcHpOoBaTh MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAUCHNE N3MEPSEMON BETMIHHBI C
MOMOILBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU MU3MEPEHUI U OLIEHUBATH MOTPEIIHOCTh
U3MEpPEHUN;

IIPOBOJUTH HECJIOKHBIE JKCIIEPUMEHTAJIbHBIE HCCIIEAOBAHUS 3aBUCUMOCTEN
(¢u3nyecKuX BETUYMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH [BIDKCHUS Tejla, CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIBI HOPMAJIbHOI'O
JaBJICHUS, KauecTBa 00pabOTKH MOBEPXHOCTEH TeT U HE3aBUCUMOCTH CHUJIbI TPEHHUS
OT IUIOLIAAU COIPUKOCHOBEHUS TEJI, CWIbl YIPYIOCTU OT YIJIMHEHUS IPYKUHBL,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUJIKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Te€Ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHMsI TEJ, YCIIOBUN PaBHOBECHUS pblyara u OJIOKOB):



COBMECTHO ¢ yuuTeneM (OpPMYIUPOBATh 3aJady W THUINOTE3y HCCISIOBAHUS,
CaMOCTOATENILHO  IUIAHUPOBATh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOMpPAThH
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY C HCIOJIb30BAaHUEM HHCTPYKLHH, IPEACTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOJIUIl U TPaduKOB,
OLICHUBAThH MOTPELIHOCTH, JAEIaTh BBIBOBI 10 PE3YJIbTATAM UCCIIEIOBAHUS;

coOmogaTh TMpaBWja TEXHUKH Oe€30MacHoro Tpyaa mpu paboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHUUIIBI ACHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETp, phluar, MOABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;

XapaKTepU30BaTh NPUHLHUIIBI AEUCTBUS U3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOLECCOB C ONOPOM HA X ONMUCAHUA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOb30BaTh CXEMbl UM CXEMAaTUYHBIE PUCYHKU H3YUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pEIIeHUH YYeOHO-TTPaKTUYECKHUX 3a]1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW MKU3HU Ui OOeCHedeHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISITH OTOOP UCTOYHUKOB MH(POpPMALUU (PU3HUECKOTO CONECPKAHUS B
HNHTepHeTe, €aMOCTOSTENbHO (QOPMYIHpPYs TMOUCKOBBIM 3alMpoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUM W IMYTEM CPaBHEHHS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BBHITIOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojaep)kaHus, CIpaBOUYHBIE MaTEpUAJIbl, PECYpPChl CETU
WNutepHer, BiageTh NpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaLUU (PU3HUECKOTO COJECpPKAaHUS, B TOM YHCIE
nyOJMUYHO JIeNaTh KpaTKUE COOOIIEHMsI O Pe3yJIbTaTax MPOEKTOB W YYEOHBIX
WCCIICAOBAHUM, NPU 3TOM TI'PaMOTHO HCIOJIb30BAaTh WM3YyYEHHBIM NOHATUHHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINECH;



OpU BBIIOJIHEHUH Y4YEOHBIX MIPOEKTOB U UCCIEIOBAaHUM pacmpeneisTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauaMu, CICIUTh 3a
BBINIOJIHEHUEM IUJIaHA JEHCTBU, aleKBaTHO OLICHUBAThb COOCTBEHHBIM BKJaa B
JEATEIIBHOCTh  IPYINIBI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBasE MHEHUE OKPYKAIOLIUX.

K xoHiry 00y4enus ¢ 8 kinacce npeMeTHbIE PE3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHUS BEHIECTBA, KPUCTALINYECKUE U
amop(HbIE TeNa, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, MPOBOJHHKHU,
ITOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUUECKOE U
MarHUTHOE TOJIs, ONTHUYECKas CUCTEMAa) U CHUMBOJMYECKHH SI3bIK (DU3HUKH TpU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO DPa3iInyaTh SIBJICHMS (TEIJIOBOE pacIIMpeHHe (CKaTHhe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBJICHUE, KPUCTAUIM3alusl, KHIIEHHE, CIOCOObI
TerIonepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DSJEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MATHUTHOT'O MOJS Ha
MPOBOJIHUK C TOKOM) 10 ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBIICHNE N3YYEHHBIX (DU3UYECKUX SIBJICHUHN B OKPY>KAIOIIEM
Mupe (B TOoM uuciie (U3NYECKUE SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KalWUISIPHBIC SIBJICHUSI B MPUPOJE, KPUCTAIUIBI B Tpupoae, uznydenue CosHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, JJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMJIH, APeid MOIHCOB, POJIb MArHUTHOTO TOJIS ISl )KU3HU Ha
3emie, MOJAPHOE CHUSHHE), TPU ATOM MEPEBOAUTH MPAKTUUYECKYHO 3a/ladyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHU;

ONMKCHIBATh HM3YyUYCHHBIE CBOWCTBA Tel W (U3UYECKUE SIBIICHUS, HCIIONB3YS
bu3nYecKue BEIMYMHBI (TeMIIEpaTypa, BHYTPEHHSIS YJHEPT s, KOJIMYECTBO TEILIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEJIbHAas TEIUIOTa IUIABJICHMS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOIIUBA,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAs
BJI&KHOCTh  BO31yXa, OJIEKTPUYECKUM 3apsll, CHJIa TOKa, DJIJIEKTPUUYECKOE
HaIpsKEHWE, CONPOTUBIIEHUE MpoBoAHMKA, J/C B Lenu MOCTOSHHOIO TOKa,
ANEKTPUUECKOE Y/EJIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMMUCAHUU TIPABMIIHBHO TPAKTOBATH (PU3UYECKUIA CMBICT



WCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M CIUHUII (DU3NYECKUX BEJIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpaKN U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTepUu30BaTh CBOMCTBA TeJ, PU3NUECKHE SBJICHUS U ITPOLIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
yYpaBHEHUE TEIJIOBOro OajaHca, 3aKOH COXPaHEHHS AIEKTPUYECKOTro 3apsa, 3aKOH
Kynona, mpuHIMI CYNEPHO3UIIUU SJIEKTPUUECKUX MoJiel, 3akoH Oma JiJ1sl yyacTka
nienu, npaBuia Kupxroda, 3akon Oma miist monHOU menw, 3akoH [[xoymnsa-Jlenna,
3aKOH COXpaHEHUsS SHEPIHH, TMPU 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M €r0 MaTeMaTHYE€CKOE BhIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJACIH PeaJbHbIX OOBEKTOB, IPOIIECCOB H
SBJICHUM, BBIJEIATH IPU STOM CYIIECTBEHHBIE M BTOPOCTEICHHBIC CBONCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3NUECKHUE MOJIETU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HYECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluii IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiath
Ka4eCTBEHHBIC 3aJlauyd, B TOM 4YHCJIE TpPeOYIOIHUEe YHCISHHOIO OICHUBAHUS
XapaKTEePHBIX 3HAYCHUN (PU3MUECKUX BEJIIMYMH, TIPH 3TOM BBIOHMpATh aJICKBAaTHYIO
(U3UYECKYIO MOJIEIIb, BBISBIISITE MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILEMOYKY pacCyKJCHHM C OIIOPpOM Ha U3YYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pellaTh pacyéTHbhle 3a7adyu (C omopoil Ha 2—-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKu, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OpMYJI, CBS3BIBAOIIUX (PU3NUECKHE BEIUYUHBI,
3alliChIBaTh KpPAaTKOE YCJIOBHE W PAa3BEPHYTOE pEILIEHUE 3aJayH, BBIABIATH
HEJOCTAIOUINe WK U30BITOUHbIE JaHHbIE, 00OOCHOBBIBATh BHIOOP METO/AA PELLCHUS
3aJauM, MCMOJIb30BaTh CIPABOYHbIE JaHHbIC, TPUMEHATh METOJAbl AaHaIu3a
pa3MepHOCTEH, UCIOIB30BaTh rpapuuecKkrue METOJbl PELIeHHs 3a/1ad, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus W PAcu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYCHUs (PU3MUECKONW BEIMUYWMHBI WU OMPEICNATh Pa3MEPHOCTh
bu3MYECKON BETUYMHBI, TOTYYCHHON MPU PEIICHUH 3a/1a4H;

pacno3HaBath MpoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIHU (PU3UIECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO pelIeHHsl, B OMNUCAHUH
UCCJIEIOBAHMS  pAcloO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YIIbTAT;

MPOBOJIUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SIBJICHUN WM (PU3NUECKHUX
CBOMCTB Ten (KamWJUISIPHBIC SBJICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BéMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHHS (HArpeBaHUs) MpH
U3TYy4eHUH OT I[BeTa H3JIydJarolield (MMOTJIOMAoIIe) MOBEPXHOCTH, CKOPOCTh
WCTIAPEHUST BOJBI OT TEMIIEPATyphl JKUIKOCTH M IUIOMAIUW €€ TMOBEPXHOCTH,



ANEKTpU3alUs TE€I U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allksi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JENUCTBUS. MAarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTaA,
CBOMCTBa 3JIEKTPOJIBUraTENsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
npeanosoxkeHue (TUNOTe3y) O  BO3MOXKHBIX — Pe3ysibTaTax  HaOJIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOJIBI;

MPOBOJUTh TPSIMBbIE M KOCBEHHBIE U3MEpPCHUS (DU3UYECKUX BEINYUH
(TemmepaTypa, OTHOCHUTENbHAsI BJIAXKHOCTh BO3AYyXa, CHJIa TOKA, HAMNpSHKEHUE,
ylaelbHas TEIMJIOEMKOCTh BEIIECTBA, CONPOTHBIIEHHWE TPOBOJAHUKA, padoTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIB30BAHMEM aHAJIOTOBBIX U IU(POBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MEpeHus, GUKCHUPOBATH IMOKa3aHUS
npuOOPOB, HAXOAUTH 3HAUCHUE U3MEPSEMOI BETUYMHBI C TIOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUIN U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUN;

MPOBOJIUTH SKCIEPUMEHTAJILHBIE UCCIIEIOBAHMS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCThH JIaBJICHUS BO3AyXa OT €ro oObEéMa M HarpeBaHUsl WIIU
OXJIQXJICHU S, UCCJICIOBAHUE SIBJICHUS TEIJI000OMEHA IPU CMENTUBAHUU XOJIOAHON 1
ropsiuei BOJIbI, 3aBUCUMOCTbD COMPOTUBJIEHUS IPOBOJHUKA OT €r0 JJIMHBI, IIOMIAIN
IIOIIEPEYHOr0 CEYEHUS U YIEIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUIIBI
TOKa, MPOTEKAIOUIEr0 4Yepe3 IPOBOJHUK, OT HANPSDKEHUS Ha IPOBOJHUKE,
MCCJIEIOBAHNE TIOCIIEIOBATEILHOTO U MApaUIETIbHOTO COSTMHEHUN MTPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (OpMYIUPOBATh 3aJadyy M THUINOTE3y HCCIEIOBaHUS,
CaMOCTOATENILHO  TUIAHUPOBATh  HMCCJIEIOBAHWE, CaMOCTOSITENIBHO  COOMPAThH
DKCIIEPUMEHTAIIBHYK) YCTAHOBKY C HCIOJIb30BAaHUEM WHCTPYKLHH, IPEACTABIATH
MOJTyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHJEC TaOMUIl U TpadUKOB,
OLIEHUBATh MOTPEIIHOCTH, AEIAaTh BBIBOABI IO PE3yIbTATaM UCCIICIOBAHUS;

coOoaTh TpaBuia O€30MacHOro TpyAa Opu paboTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIIUIIBI JECHCTBUS MU3YUYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOHCTB ¥ TEXHOJIOTHYECKHUX MPOIIECCOB C OTIOPOH HA MIX OMHUCAHMS (B TOM YHCIIC:
CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETP, TTapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK  DJICKTPUYECKOM  DHEPTUM,  DJIEKTPOOCBETUTCIBHBIC  TPHOOPHI,
HarpeBaTeNIbHBIC dJICKTPOTIPUOOPHI (TPUMEPHI), TPEAOXPAHUTEIN B UX TPUMEHEHUE
B OBITY W TEXHHKE, NMPUMCHCHHE IOCTOSHHBIX MAarHUTOB, JJICKTPOMArHUTOB,
AJIEKTPOJBUTATEIh IMOCTOSIHHOTO TOKAa), HWCIOJb3ysl 3HAHUS O CBOWCTBAxX
bU3NYeCKUX SBICHHUM, HEOOXOAUMBIC (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
[ICUXPOMETpP, TUIPOMETP, JBUIAaTE]b BHYTPEHHETO CrOpPaHUs, DIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbl DJIEKTPUUYECKUX LIETEeH C MOCIeI0BaTeIbHbIM U



napajuiCJibHbIM COCAMHCHUCM JJICMCHTOB, pa3jindast YCIIOBHbLIC 0003HaYEHMS
9JICMCHTOB JJICKTPUYICCKUX ueneﬁ, HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PHUCYHKH
HN3YUYCHHBIX TCXHUYCCKHUX YCTPOﬁCTB, HN3MCPUTCIIbHBIX HpI/I60pOB 151
TCXHOJOTHMYCCKUX IIPOUCCCOB IIpU PCUHICHUU y‘{e6HO-HpaKTI/I‘{eCKI/IX 3ajJa4,

IPUBOJUTH NMPUMEPHI (HAXOAUTh UHPOPMAIUIO O NMPUMEPAX) MPAKTUIECKOTO
UCIIONBb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOeCTeueHUs
0e30MmacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUSI 370POBbSI U COOJIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUSA B
OKPYKaIoLIEH CpeIe;

OCYUIIECTBJIATh MOUCK MHPOpMaluu (HU3MIecKoro coaep:kanusi B Uutepuere,
CaMOCTOSITENIHO (POPMYIHPYs OMCKOBBIH 3apoc, HA OCHOBE UMEIOIIMXCS 3HAHUI
Y CpPaBHEHHUS JONOJHUTEIbHBIX HMCTOYHUKOB BBIACIATH MH(OpMaALUIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON UM MOKET OBITh HEJOCTOBEPHOM;

UCIIOJI30BaTh IPHU BBINOJHEHUHA YYEOHBIX 3aJaHUN HAYYHO-TIONMYJIAPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHBbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTs Npu€MaMyU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(GOpMaIMU U3 OJTHOM 3HAKOBON CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U KpaTKUE YCTHbIE COOOIICHHUS,
0000111as nH(MOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOr0 CONEpkKaHUs, B
TOM  4YHCle MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  WiH
UCCIIEIOBATENLCKOM IeATEILHOCTH, IIPX 3TOM TPAMOTHO HMCIIOIb30BaTh U3YUCHHBIN
MOHSITUWHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh BRICTYINICHNE TIPE3CHTAIIEH;

IpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB
pacnpeaensatb 00513aHHOCTHU B TPYIINE B COOTBETCTBUU C IOCTaBICHHBIMU 33JJa4aMH,
CIIEIUTh 32 BBINOJIHEHUEM IUJIaHa JEHUCTBUM U KOPPEKTHPOBATH €r0, aJIeKBATHO
OLICHMBAaTh COOCTBEHHbIM BKJAJ B JEATEIbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpPOSBISAs  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K xonity o0ydenus ¢ 9 knacce npeMeTHbIE PE3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS (CUCTEMa OTCUYETa, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKCHHS, HEBECOMOCTb U MEPErPY3KH, LEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3ITydeHHE, IIKaJIa JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKUA CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHI MCITYCKaHUS M MOTJIONIEHUs, anbda-, OeTa- U raMmma-
W3JIyYEHUs, U30TOMbI, SACpHAs U TEPMOSEpHAs PHEPreTUKAa) U CUMBOJIMYECKUN
A3bIK (PU3UKHU TIPU PEUICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;



YBEPEHHO  pa3nuyaTh  SBIEHUS  (PaBHOMEPHOE M  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOJIHOE TMaJIeHHe TeJ, JABM)XEHHE IO OKPYKHOCTH, B3aMMOJIEUCTBHE Tel,
paBHOBECHE MaTepUAIbHOM TOYKH, PEAKTHUBHOE JBU)KEHHUE, HEBECOMOCTb,
KojebarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYXKJICHHbIE
KoJIeOaHMsI), PE30HAHC, BOJIHOBOE JBM)KEHHE (PacIHpoCTpaHEHUE M OTpakKeHHe
3ByKa, HHTepdepeHus U audpakius BOIH), IPSIMOJIMHEHHOE PaclpoCTpaHEHUE,
OTpaXEHUE M TMPEJOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHne Oeoro cBeTa B CHEKTP W CIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  pPAaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IIy4EeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh NPOSIBIEHUE N3YYEHHBIX (DU3UUYECKUX SIBJICHUH B OKPY’KAIOIIEM
mMupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME O KHMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO H PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHBII PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, PaJAHUOAKTUBHOE
U3JIy4eHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHUI Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

ONKCHIBATh HM3YyUYCHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUS, HCIONB3YS
busznyeckue BENMYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHUWE, NEPEMENIEHUE NMPHU PABHOYCKOPEHHOM
NPSMOJMHEWHOM  JBM)KCHUM, YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTHU, YCKOPEHUE CBOOOIHOIO
MaJICHUSI, BEC TENA, UEHTP TSKECTH TBEPIAOTO TEJIA, UMITYJIbC TEA, UMITYJIbC CUIIBL,
MOMEHT CHJIbl, MEXaHWYECKasi pabdoTa U MOUIHOCTb, NOTEHLIMAJIbHAS YHEPTUsl TeNa,
MIOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, TOTEHIMAIbHAS SHEPTUS CKATON MIPYKUHBI,
KUHETUYECKash DJHEPrus, IOJHAs MEXAHWYECKas JHEPrUs, MNEPUOJ M YaCTOTa
KOJIeOaHM, Mepruo I MaTEeMaTUUECKOTO U MPY>KUHHOTO MASITHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETAa, MOKA3aTellb MPEIOMIICHUS
CpeIibl), TIPH OMMCAHUY TTPABUIILHO TPAKTOBATH (DU3UUECKUI CMBICI UCTIOJIb3YEeMbBIX
BEITMYMH, X 0003HAYCHUS U SUHUIIBI (PU3NUECKUX BEITUYNH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TN, (PU3UUECKUE SIBJICHUS U MPOIECCHI, UCTIOJIb3YS
3aKOH COXPaHEHWsl DHEPruM, 3aKOH BCEMHPHOTO TATOTEHUSA, MPUHLUII
CYNEPHO3ULIUN CUJI, PUHIIUII OTHOCUTENBHOCTH I'anniiest, 3akoHbl HproTOHA, 3aK0H
COXpPAaHEHMSI HMMIIyJIbCa, TEOPEMY O KHHETUYECKOW JHEPIruM, 3aKOoH ['yka, 3aKoH
bepHysin, 3aKOHBI OTpaKEHUSI M MPEIOMIICHUSI CBETa, (POPMYIy TOHKOM JHH3BI,



IUIAHCTAPHYIO MOJACJIb 4aTOMd, HYKIOHHYKO MOJCIb A4TOMHOI'O dAJpd, 3dKOHbI
COXpaHCHUA 3apAJ0BOI0 U MAaCCOBOI'O YHUCCII IMPU AACPHBIX PCAKNHAX, IIPHU 3TOM
pa3iindaTtb CJIOBECCHYIO (1)OpMy.]'H/Ip0BKy 3dKOHAa U €ro MaTeMaTH4ICCKOC BbBIPAKCHHUC,

CTPOUTHh (PU3NYECKUE MOJEIM pEalbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHMIA,
BBIICIIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOIIECCOB, SIBICHUN, MPUMEHATh (PUIUUYECKHE MOJEHH JJs OOBICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATHh (PU3NUYECKUE SIBJICHUS, TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUW K3 2—3 IIaroB ¢ OMOpPOM HA M3yYCHHBIE
cBOMCTBa (DM3UYECKUX ABJICHUH, (DU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pEeIaTh pacyE€THBIEC 33Jaud MO M3ydaeMbIM TeMaM Kypca (DU3UKH,
BbIOMpas aIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOIb30BAaHUEM 3aKOHOB U (POPMY!IL,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBIL, 3alMChIBaTh KpPAaTKOE YCJIOBHE WU
pa3BEPHYTOE PEIICHUE 3a4a4H, BBISBIISATH HEJOCTAIOIINE WIIM U30BITOUHBIE TAHHBIE,
O00OCHOBBIBaTh BBIOOp METOJA pEIICHUs 3a/Jayd, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, IPUMEHITh METOJIbl aHAJIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl PELICHUS 3a/1a4, POBOJIUTh MATEMATUYECKHUE MPE0OPa30BAHMS U PACUETHI,
OLICHMBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAaYeHUs (PU3NYECKON BEIMUYUHBI U
ONPENENATh PA3MEPHOCTh (PU3NYECKOW BEIMYMHBI, MOJTYYEHHON MpHU peuieHUun
3a/a4y;

pacno3HaBath MpoOJIEMbI, KOTOPbIE MOKHO PEIUTh MPHU MOMOIIU (PU3UIECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHsl, B OINUCAHUU
WCCJIEIOBAHMSI  PAcClO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
OLICHMBATh NPABWJIBHOCTH MOPSIKA IPOBEIECHNS UCCIIEI0BAHNS, UHTEPIIPETUPOBATh
MIOJTYYEHHBIN PE3YJIbTAT;

MIPOBOJIUTH OTBITHI TI0 HAOIOMCHUIO (PU3UUSCKHUX SBICHUA WM (DU3UICCKUX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHHS YHEPTHH,
3aKOHA COXpaHEHUsS WMITYJIbCa, JNEUCTBHE 3aKOHa bepHYyIIM W BO3HHUKHOBEHHE
NOABbEMHON CHJIBI KpbUIA, 3aBUCUMOCTh IEpUOAa KoJIeOAaHUN TPYKUHHOTO
MasTHUKA OT MAacCChI TPy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTH OT aMILTUTY bl
MaJIbIX KoJeOaHui, MPSIMOJIMHEHHOE pacIpPOCTPAHECHHE CBETa, Pa3IoKeHUEe 0eI0ro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300paXEHUSI B TUIOCKOM 3€pKajie U CBOWCTB
n300pakeHus: TpeaMera B coOWparolel JMH3e, HAONIOACHUE CIUIOMIHBIX U
JUHEHYATHIX CIICKTPOB W3ITYYCHHS ): dbopMyIMpoBaTh IPOBEPSIEMOC
Npeanojokenne (TUMOTE3y) O  BO3MOXKHBIX — PE3yJIbTaTax  HaOJIOJCHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHUS,
OIHUCHIBATH XOJI OIBITA U (POPMYIUPOBATH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOIMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, ONpenessis
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP cr1oco0a u3MepeHus (M3MEPUTETHLHOTO
npudopa);

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BETUYHMH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJIHOTO
naJeHUs, )KECTKOCTD MPYKUHBL, KO3(PPUIMEHT TPEHUS CKOJIBKEHUSI, MEXaHUUYECKast
paboTa M MOUIHOCTh, YacTOTa W MEpHOJ KoJeOaHUM MaTeMaTU4eCKoro u
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE CcoOuparomed JuH3bl U e
ONTHYECKAs] CWJIA, PAJAUOAKTHUBHBIA (OH) C HCIOIB30BAHUEM AHAJIIOTOBBIX H
nM(pPOBBIX NMPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA HM3MEPEHUs, IUIAHHUPOBATH
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY,
BBIYHCIIATh 3HAYEHHUE BEIMYMHBI M AHAJIU3UPOBATh IOJYYEHHBIE PE3YNbTATHhl,
OLICHHMBAs OTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHHIA;

MIPOBOJIUTH AKCIICPUMEHTAIBHBIE WCCIICIOBAHMS 3aBHCHUMOCTEH (PU3HUUICCKUX
BEJUYMH (3aBUCUMOCTb MYTHU OT BPEMEHH MPH PaBHOYCKOPEHHOM JBIKEHUU O€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTH CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHIIBI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHWN MaTEeMaTHYECKOTO MAasTHHUKA OT
JUTMHBI HUTH, OMPEICICHHE YCKOPEHHUS CBOOOTHOTO TAJeHUsS, HCCIICIOBAHUC
W3MCHCHUS BEJIMYMHBI M HAIMpaBJIEHUS WHIYKIIMOHHOTO TOKAa, 3aBHCHMOCTH yTJjia
OTpaXEHUS CBETA OT YIJIa AJCHUs, YTJIa IPEIIOMJICHHS OT YIJIa TaJeHUs CBETOBOTO
Jyda, UCCIICIOBAHNE TPEKOB: U3MEPCHHUE SHEPTUH YACTHIIBI IT0 TOPMO3HOMY ITYTH
(mo ¢otorpadusim)): COBMECTHO C yuuTeseMm (GOopMyJIUpOBaTH 3aJauy U THUIOTE3Y
WCCIICIOBaHMSI, CaMOCTOSTEIBHO IUIAHWPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  JIKCIEPUMEHTAIBHYIO  YCTAHOBKY, TMPEACTABIATH  IOJy4YEHHBIC
3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHJE TAaOIUI] U TpadUKOB, OLICHUBATH
MOTPENTHOCTH, JENIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOI0IaTh TpaBWiIa 0€30MacHOTO TpyAa mpu paboTe ¢ JabopaTOPHBIM
o0opy10BaHUEM;

XapaKTePU30BaTh MPUHIIUIIBI JCHCTBUS M3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPONCTB ¥ TEXHOJOTUUECKHUX MPOIECCOB C OTIOPOM HA MX OMUCAHMS (B TOM YHCIIC:
CIUJOMETP, TaTYNKU MTOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 9X0JIOT, OUKH,
nepuckon, (oroamnmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIHI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuibcoHa), UCMONIB3ys 3HAHUS O CBOMCTBax
bu3nUecKkux  SABJICHUM W HEOOXoauMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCITOJIB30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpHU



permeHny y9eOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI ISl TMOCTPOSHUS
M300paKEeHUI B IJIOCKOM 3€pKalie U coOuparoieit JMH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOecTeueHUus
0e30MmacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUSI 3J0POBbSI U COOJIOJIEHUS HOPM OJKOJOTHYECKOTO TIOBEJICHUS B
OKPYKaroLIEH CpeIe;

OCYILECTBIATh MOUCK MHpOpMaIH (pusndeckoro coaepxkanusi B IntepHere,
CaMOCTOATENBLHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH MOJYyYE€HHON HHGOpMAIMK HAa OCHOBE HMMEIONIUXCS 3HAHUM U
JIOTIOJITHUTENBHBIX HCTOYHUKOB;

UCIIOJI30BaTh IPHU BBINOJHEHUHA YYEOHBIX 3aJaHUN HAYYHO-TIONMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh Npu€MaMyd KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJAEPKAHUS, IMyOJIHYHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTH MIPU
TOM TPAMOTHO HCIMOJB30BaTh HM3YYEHHBIM NOHATUWHBIA anmapar H3y4aeMoro
pazznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTAlME C y4E€ToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne
n/n

HauvMeHoBaHUE pa3gesioB U TeEM ITPOrpaMMbl

KosndecTBO 4yacoB

JieKTpoHHbIE (LIUPPOBLIE)

Bcero| KoHTposibHbBIE [lpakTHYecKue o6pasoBaTesbHble Pecypcbl
paboThI paboThI
|Pa3/1eJ1 1. PusuKa 1 €€ poJib B NO3HAHUM OKPY>KaKWIIero Mupa |
|1.1 H<DH3HKa — HayKa 0 IpUpoJe H 2 H H H |
|1.2 HCDI/BI/I‘{GCKI/IG BEJIMYUHbI H 4 H H H |
|1.3 HECTeCTBeHHo-HaqubIFI MeTO/] I03HaHUA H 2 H H H |
|I/IToro 110 pa3jey H 8 H |
|Pa3,ae11 2. IlepBoHaYa/ibHbIE CBE/I€HUSA O CTDOEHUM BelleCcTBa |
|2.1 HCTpoeHHe BellecTBa H 2 H H 1 H |
|2.2 H[[BmKeHI/Ie Y B3aUMOJIEMCTBUE YaCTHUL| BeLleCTBa H 4 H H 2 H |
|2.3 HAI‘peI‘aTHbIe COCTOSIHHSI BELECTBA H 1 H H H |
|I/ITOI‘0 10 pasjeny H 7 H |
|P33Ae.ﬂ 3. /IBMbKeHMe U B3aUMO/JelCTBHE TeJl |
|3.1 HMEX&IHI/I‘{ECKOG JIBIDKEeHH e H 10 H H H |
|3.2 HI/IHepLU/IH, Macca, JIOTHOCTb H 9 H H H |
|3.3 HCHna. Buabl cun H 15 H H H |
|I/ITOI‘O 110 pasjeny H 34 H |
|Pas,ae11 4. laB1eHH e TBEPABIX TeJl, )KUJKOCTEU U ra3oB |
4.1 |daBnenue. [lepesaya naBjieHUs TBEPAbIMU 5 2
TeJIaMU, XKUJKOCTAMU U ra3aMu

|4.2 H[LaBneHHe KUJKOCTU H 6 H H H |
4.3 ||ATmMocdepHOe JaBeHUE 5 1




Ne
n/mo

HauvMeHoBaHUE pa3gesioB U TeEM IMTPOrpaMMbl

KosndecTBO 4yacos

JieKTpoHHbIE (LIUPpPOBLIE)

Bcero|| KoHTpoJsbHBIE [pakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThl paboThI
4.4 | /leicTBUE )XUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX|| 12 1 3
TEJIO

|I/IToro 110 pa3jeny H 28 H |

|Pa3/1eJ1 5. Pa6oTa 1 MOIHOCTb. JHEpPrusd |

|5.1 HPa60Ta Y MOIHOCTD H 6 H H 1 H |

|5.2 Hl'lpOC'rbIe MeXaHU3Mbl H 8 H H 2 H |

|5.3 HMexaHquCKaﬂ 3Heprus H 5 H 1 H 1 H |

|I/IToro 110 pa3jey H 19 H |

|Pa3/1eJ1 6. [IoBTOPUTE/NBHO-0600LAILUNA MOAY/Ib |

|6.1 "HOBTOpI/ITeJIbHO-0606IJ_[aI-OI_L[I/II71 MOJ1yJIb H 6 H H H |

|I/IToro 110 pasjeny H 6 H |

|OBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 102 | 4 [ 23 [ |

8 KJIACC

Ne HaumeHoBaHue pas/iesioB U TeM IPOTPaMMBI KosimuecTBo yacoB ‘ JJIeKTpOHHbIe (1P pOBLIE)
n/m Bcero|| KoHTpoJsibHBIE [pakTHYeCcKHE 06pasoBaTesibHble pecypchl
paboThl paboThI

|Pas,ae11 1. Teny10BbI€ ABJIEHUA |

|1.1 HCTpoeHI/Ie Y CBOMCTBA BelleCcTBa H 6 H H H |

|1.2 HTel'IJIOBbIe NPOLECChI H 33 H 1 H 6.5 H |

|I/IT01"0 110 pa3jeny H 39 H |
|

|Pa3,aeJ1

2. BJIEKTpI/I‘IECKl/Ie M MAariuTHbIC ABJICHUA




Ne HavMeHoBaHUe pa3gesioB U TeEM NMPOrpaMMbl

KosimyecTBo 4acos

n/o

JieKTpoHHbIE (LIUPpOBLIE)

Bcero|| KoHTpo/ibHBIE [pakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
2.1 | Ds1ekTpuvecKue 3apsA/bl. 3apsPKEHHbIE Tesla M uX| 9 1
B3aMMOJIeHCTBUSA

|2.2 HHOCTOHHHblﬁ 3JIEKTPUYECKHH TOK H 31 H 1 H 10 H |
|2.3 HMaFHI/ITHbIe ABJIEHUA H 11 H H 4 H |
|2.4 HSJIeKTpOMarHHTHaH WUHIYKIWSA H 7 H 1 H 1 H |
|I/IToro 110 pasjeny H 58 H |
|Pa3,ae11 3. [loBTOPUTE/ILHO-060001AKIUNA MOAY b |
|3.1 HHOBTopHTeano-o6o6Lua10mm?1 MOJyJIb H 5 H H H |
|I/IToro 110 pasjeny H 5 H |
|OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 102 | 3 [ 22.5 [ |
9 KJIACC

Ne HanmeHoBaHHMe pa3/ie/ioB U TeM NIPOrpaMMBbl ‘ KosinuectBo yacoB ‘ J/1eKTpOoHHbIe (LUPPOBLIE)

n/m Bcero|| KoHTpoJsibHBIE [pakTHyecKue oGpasoBaTesbHble pecypchbl

paboThI paboThI
|P33Ae.ﬂ 1. MexaHnYecKHe ABJI€HUSA |
1.1 |MexaHHWYecKoe JBM>KEHHE U CIIOCOObI ero 30 1 4
ONMCaHUA

|1.2 HBsalzIMO/:[eﬁCTBI/Ie TeJl H 18 H H H |
|1.3 H3aKOHbI COXpaHeHUd H 15 H 1 H 2 H |
|I/ITOI‘O 110 pasjeny H 63 H |
|Pa3/1e11 2. MexaHu4ecKHe KoJie6aHHsA M BOJIHBI |
|2.1 HMexaHI/IquKHe KoJie6aHHU H 8 H H 3.5 H |




Ne HauvMeHoBaHUeE pa3gesioB U TEM ITPOrpamMMbl

|

KosndecTBO 4yacos

JieKTpoHHbIE (LIUPpOBLIE)

n/m Bcero|| KoHTpoJsibHBIE [pakTHUYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

|2.2 “MexaHquCKI/Ie BOJIHBI. 3BYK “ 10 H H 3 H |
|I/IToro 110 pa3jeny H 18 H |
|Pa3/1eJ1 3. 3JIeKTPOMarHUTHOE 10J1e ¥ 3JIEKTPOMarHMTHbIE BOJIHBI |
3.1 |[9/71eKTpOMarHUTHOE MO0JIE U 3JIEKTPOMarHuTHbIE 6

BOJIHbI
|I/IToro 110 pasjeny H 6 H |
|Pa3,ue11 4. CBeTOBbBIE ABJIEHUH |
|4.1 HSaKOHbI pacnpocTpaHeHHs1 CBeTa H 8 H H H |
|4.2 HJIHH3bI Y ONITHYECKHE NPUOOPDI H 6 H H H |
|4.3 HPaleomeHHe 6€eJI0ro CBeTa B CIIEKTP H 2 H H H |
|I/IToro 110 pasjeny H 16 H |
|Pa3,ae11 5. KBaHTOBBIE SIBJICHUS |
|5.1 HI/IcnyCKaHHe U MOrJIOIEHHEe CBeTa aTOMOM H 4 H H 1 H |
|5.2 HCTpoeHHe aTOMHOTO f/pa H 5 H H H |
|5.3 HHaeprle peakuuu H 7 H 1 H H |
|I/IToro 110 pasjeny H 16 H |
|Pa3/1e11 6. [IoBTOPUTE/NIBHO-06001AILUNA MOAY/Ib |
6.1 |MexaHHU4YecKUe sIBJIeHUS (IOBTOPUTEJbHO- 6 3

006001arI1I MOJYJIb)
6.2 |TeroBble ABJeHUs (IOBTOPUTEBHO- 3

060011a01UK MOYJIb)
6.3 |[DJIeKTpOMarHuTHbIE SIBJeHUs (IOBTOPUTEBHO- 3 1

0606U1aA0INN MOAYJIb)




Ne HauMeHoBaHUe pa3/ie/ioB U TEM NPOrPaMMBbI KosimyecTBO 4acoB J1eKTpoHHbIE (11U POBbIE)
n/m Bcero|| KoHTpoJsibHBIE [pakTHUYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
6.4 |[CBeTOBbIE siBJIEHUS (IOBTOPUTEbHO- 1 1
060611a0INH MOAYJIb)

|6.5 l‘HOBTOpI/ITeJIbH0-0606H_[aI-OI_LU/II71 MOJyJIb H 4 H H H |
|I/IToro 110 pasjeny H 17 H |
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 136 | 3 | 26.5 [ |

MHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka ‘ KosinyecTBO YacoB |
n/n Bcero|| KouTposibHbIE [pakTHYeCKHE
paboThI paboThI
|1 H(DI/IBI/IKa - HayKa 0 npupoje. fBjeHuda Npupoabl H 1 H H |
|2 HCDI/IBI/I‘{ECKI/IE sIBJIEHUS H H H |
3 dusnuyeckre BesMYrHbL. PazmMepHocTh. Pusuyeckre npubopsl. [lorpeniHocTy Npy NPsAMbIX 1
M3MepeHHUsX
|4 HYpOK-I/ICCJIGAOBaHI/Ie "MisMepeHuMe IMHENHBIX Pa3MePOB TeJl U IPOMEXyTKOB BpeMeHHn" H 1 H H 1 |
|5 H]Ia60paTopHaH paboTa "3aMepeHue 06bEMA )KUAKOCTU U TBEPAOTO Tesia" H 1 H H |
|6 H]Ia60paTopHaH pab6oTta "OnpepesieHre pa3MepoB MasbIX TeJsl. MeTo/ psijoB" H 1 H H |
|7 HMeTO/I[bI Hay4Horo nosHaHus. OnucaHve GU3NYECKUX SIBJEHUN C IOMOIbI0O MoJeJieil H 1 H H |
8 Ypok-ucciesnoBanue "[[poBepka runoTessl: JajJbHOCTb M0J1ETA IAPUKA, YIIEHHOT'0 1 1
rOpPHU30HTAJILHO, TeM 60JIblIE, YeM 6O0JIbLIE BbICOTA MycKa"
|9 HCTpoeHHe BelecTBa. ONbIThI, JOKa3bIBaKOIIMe JUCKPETHOE CTPOEHM e BellleCTBa H 1 H H |




Ne Tema ypoka KoJsinyecTBO 4acoB
n/m Bcero|| KoHTpoJsibHBIE [IpakTHUyeckue
paboThI paboThI
10 |JTabopaTopHas paboTa "OueHKa uaMeTpa aToMa METOJ0M PsAA0B (C UCIOJIb30BAaHUEM 1 1
doTtorpaduin)"”
11 |[Ypok-uccienoBanue "HabJitoieHre TENJIOBOTO pacliupeHusi ra3oB. ONbIThI 10 06HapyKeHUto|| 1 1
JleMCTBUSA CUJI MOJIEKYJISIPHOTO NPUTSXKEHUs"
|12 H,Z[BH)KeHI/Ie yacTul, BellecTsa. /ludpdysusa. BpoyHoBCKoe JBUKEHUE H 1 H H |
|13 HYpOK-I/ICCHe,ZIOBaHI/Ie "Habsroienne ¥ 06'bsACHEHHE 6POYHOBCKOTO JIBUKEeHUA U JUPPy3un” H 1 H H 1 |
|14 HBsanmoaeﬁCTBHe JaCTHI| BEIleCTBa: IPUTSIKEHWE M OTTAJIKUBaHUE H 1 H H |
|15 HAFperaTHbIe cocTosAHMA BelecTBa. 0CO6EHHOCTH arperaTHbIX COCTOAHMM BOJbI H 1 H H |
|16 HMexaHquCKoe AwxeHue. [lyTh, TpaeKkTOpHd, NepeMelleHre H 1 H H |
|17 HPaBHOMepHOB 1 HepaBHOMepHoe ABMKeHue. CKopocThb H 1 H H |
|18 HHaXO)}{AEHHe CKOPOCTH, IyTH U BpEMEHH IIPY paBHOMEPHOM NPAMOJIMHEMHOM JABUXKEHUHU H 1 H H |
|19 HJ]a6opa’ropHaH pa6oTa "Onpe/ie/ieHHe CKOPOCTH PaBHOMEPHOTIO JIBUKEeHHUd " H 1 H H 1 |
|20 HFpacl)mcI/I NPSAMOJIMHEMHOT0 PABHOMEPHOTO JIBUKEHHUSA H 1 H H |
|21 HPemeHHe 3afia4 o teMe "PacyeT cpejiHel ckopocTH" H 1 H H |
22 |/labopaTopHas paboTa "OnpezesieHue CpeiHEN CKOPOCTH CKOJIbKEHUS OpyCKa WY LIapuKa 1 1
110 HAKJIOHHOM IJIOCKOCTH"
|23 HOTHOCI/ITeﬂbHOCTb ABMKeHUA. C/10’KeHre CKOPOCTer IIPU NnapaJljleJIbHOM JIBUKEHHUH H 1 H H |
|24 Hl’lonyquHe Y aHaJ/IM3 rpapUMKOB 3aBUCUMOCTH IIYTU U CKOPOCTH JIBUKEHHUS OT BPEMEHHU H 1 H H |
25 ||Pewrenue rpadpuyeckux 3aja4 no teMe "MexaHuka. PaBHOMepHOe NpsIMOJIMHEWHOE
IBHOKeHHe"
|26 ‘HBJIGHI/Ie MHepUMHU. 3aKOH MHEPLUH H H H |
27 ||BsauMojencTBUe TeJ1 KaK IPUYMHA U3MEHEHMA CKOPOCTH. Macca TeJsia Kak Mepa MHepTHOCTH || 1
TeJIa IPU NTOCTYNaTeJbHOM JBHXKEHHUH
|28 HYpOK-I/ICCJIe,ELOBaHI/Ie "CpaBHEHHe MacC 110 B3aUMOJIeHCTBUIO TeJs" H 1 H H 1 |




Ne Tema ypoka | KosinyecTBO YyacoB |
n/m Bcero|| KoHTpoJsibHBIE [IpakTHUyeckue
paboThI paboThI
|29 Hl'IJIOTHOCTb BellecTBa “ 1 H H |
|30 HJIa6opaTopHaH pa6oTa "Onpeje/ieHre IJIOTHOCTYU TBEPAOro Tesaa" H 1 H H 1 |
|31 HPemeHHe 3aza4 no TeMe "Macca Tesa. [llioTHOCTB BemecTBa” H 1 H H |
|32 HCMeCI/I Y cr1aBbl. [loBepXHOCTHAA M IMHEHHasd JIOTHOCTb H 1 H H |
33 |[logroToBKa K KOHTPOJIbHOU paboTe 1o TeMe "PU3nKa — HayKa 0 MPUPO/IE. 1
[lepBoHayasibHBIE CBeleHUSA 060 AaTOMHO-MOJIEKYJIIPHOM CTPOEHHUHU BeljecTBa. MexaHuKa"
34 ||KonTpoJsibHas paboTa 1o TeMe "®r3MKa — HayKa o npupo/e. [leppoHavasbHble cBeJleHUs1 00 | 1 1
aTOMHO-MOJIEKYJIIPHOM CTPOEHUH BellecTBa. MexaHHUKa"
|35 HCI/IJIa. fABnenue Tarorenus. Cuia TAXKECTH H 1 H H |
|36 HI/I306pa>KEHI/Ie cuil. Pemnenue 3az1a4 no teme "OnpejiesieHHe CUJIbI TAXKECTH" H 1 H H |
|37 HCI/IJIa ynpyroctu. 3akoH ['yka H 1 H H |
|38 HBec TeJs1a. M3mepenue cui. luHaMmomeTp H 1 H H |
|39 HYpOK-I/ICCHe,HOBaHI/Ie "HabsroieHre u3MeHeHHs CKOPOCTH NPY B3aUMO/JIeMCTBUM Tes" H 1 H H 1 |
|4O HPemeHHe 3aza4 no teMe "Cusa ynpyroctu. Bec Tesa" H 1 H H |
41 |JlabopaTtopHasa pab6oTa "OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSXKeHUS 1 1
(nepopmManuu) NpyKUHbI OT NPUTOKEHHOU CUIBI"
|42 HCI/IJIa TpEeHUA H 1 H H |
|43 HCJIO)KeHHe cu1. PaBHogeNcTBy0IIadA CUJia H 1 H H |
|44 HPEI_LIeHI/Ie 3aza4 1o teMe "CnoxeHue cuil. PaBHogelcTByomas cuia” H 1 H H |
|45 HPeLueHHe 3afia4 o teMe "B3aumogericTue Te. CHbl B MeXaHUKe" H 1 H H |
46 |PemeHue 3aj1a4 no TeMe "Cusia TpeHus". Ypok-uccieoBaHue o teme "MccieoBaHue 1
3aBUCUMOCTH CHUJIbl TPEHHUS OT NJIOIAAN CONPUKOCHOBEHUA"
47 |/labopaTopHasi pa6oTa "OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CUJIbl TPEHUS 1 1
CKOJIbKEHUS OT CUJIbI [IaBJIEHUS U XapaKTepa CONPUKACAIIINXCA IOBEPXHOCTEN"




Ne Tema ypoka | KosinyecTBO YyacoB |
n/m Bcero| KoHTpoJsibHBIE [IpakTH4eckue
paboThI paboThI
|48 HPELLIeHI/Ie 3a/ia4 1o TeMe "B3aumojencTBue Te 1. CUIbl B MeXaHUKe" “ 1 H H |
|49 HKOHTpOJIbHaH pabota no teme "B3aumojencTeue Tean" H 1 H 1 H |
|50 HZLaBJIeHHe TBEP/bIX TeJl H 1 H H |
|51 HYpOK-alccnepHMeHT "Crioco6bl onpe/ie/ieHUs JaBjeHus TBepAoro Teaa” H 1 H H |
|52 HYpOK-I/ICCJIe,ZIOBaHI/Ie "3aBUCUMOCTD JlaBJIeHHs ra3a OT TeMIlepaTyphl” H 1 H H |
|53 HZLaBJIeHHe XKUJKOCTel U ra3oB. 3akoH Ilackansa H 1 H H |
|54 HHHeBMaTI/I‘{eCKI/Ie YCTPOMCTBA H 1 H H |
|55 HBaBI/ICI/IMOCTb JlaBJIeHU s KUAKOCTH OT I'JIyOUHBI H 1 H H |
|56 HFI/IApOCTaTH'—IECKI/Iﬁ napajioKc H 1 H H |
|57 HYpOK-npoeKT "M3yyeHune coO6IaIIMXCA COCYIOB" H 1 H H |
|58 HYpOK-KOI-Ic])epeHuHH "I'napaBianyecKue MeXaHU3Mbl" H 1 H H |
|59 HI/IcnonbsoBaHHe BbICOKMX JIaBJIEHUM B COBPEMEHHbIX TEXHOJIOTHAX H 1 H H |
|6O HPemeHHe 3afa4 no teme "/laBaenue KUAKOCTH" H 1 H H |
|61 HATMoccl)epa 3eMJIM ¥ IPUYMHBI €€ CYLeCTBOBAHUSA H 1 H H |
|62 HYpOK-I/ICCHe,HOBaHI/Ie "llposiB/IeHKeE el CTBUA aTMOCPEPHOTO JJaBIeHusd " H 1 H H 1 |
|63 HI/ISMepeHI/Ie atMocdepHoro aasyeHud. OneiT Toppuyesnn H 1 H H |
64 ||3aBMCHMOCTb aTMOC(EPHOTrO JJaBJIeHUs OT BbICOTHI HaJ, ypoBHeM Mops. [Ipubopsl g1a 1
M3MepeHUs aTMOCPEepHOro JaBJeHus

|65 HBapOMeTp-aHGpOI/IA. ATMocdepHoOe faB/ieHHe Ha Pa3JIMYHbIX BbICOTAX H 1 H H |
|66 HBbITaJIKI/IBa}OH_[aH cuJja. 3aKoH Apxume/a H 1 H H |
|67 HPEIJ_IeHI/Ie 3a/ia4 1o TeMe "3aKkoH Apxumena” H 1 H H |
68 ||Ypok-ucciegoBaHue "JKcepuMeHTa/IbHOE OOHApYKeHUe JeCTBUS )KUJKOCTH U ra3a Ha 1 1

NOrpy:KeHHOe B HUX TeJo"




Ne Tema ypoka KoJsinyecTBO 4acoB
n/m Bcero|| KoHTpoJsibHBIE [IpakTHUyeckue
paboThI paboThI
69 |J/labopaTopHas paboTa "OnpejeneHre BbITAJIKUBAKOIIEN CUJIbI, IEUCTBYIOILEN HA TEJIO, 1 1
NOTPY>KEeHHOEe B }KUJKOCTh"
|70 HHJIaBaHI/Ie TeJl H 1 H H |
71 |/labopaTopHas paboTa "MccienoBaHue 3aBUCMMOCTHU Beca TeJia B BOJIE OT 06'beMa 1 1
MOTPY>KEHHOM B KUAKOCTb 4YacTH Tesa"
|72 HBos,ayxonJIaBaHHe. IlnaBaHue cy10B H 1 H H |
|73 HPemeHHe 3afia4 o teMe "3akoH Apxumeza. Y CJ10BUA JIaBaHUsA Tes" H 1 H H |
|74 HPEI_LIeHI/Ie 3a/ia4 1o TeMe "JlelicTBHe KUJKOCTHU U ra3a Ha IOTPy>KEHHOE B HUX TeJIo" H 1 H H |
75 |Ypok-npoekT "KoHCTpyupoBaHHe apeoMeTpa WM JIOJKHU U olpe/iesieHre 1
Ipy30n0bEMHOCTH"
|76 HHOAI‘OTOBKa K KOHTPOJIbHOM paboTe 1o TeMe "/laBJieHHe TBep/bIX TeJl, KU KOCTeH U ra3oB” H 1 H H |
|77 HKOHTpOJIbHaH pa6oTa 1o TeMe "/laBJieHHe TBEP/bIX TeJl, )KUJJKOCTEH U ra3oB” H 1 H 1 H |
|78 HMBX&IHI/I‘{GCKaH pabora H 1 H H |
79 |Moumocrs | 1] | |
|80 HPeLueHHe 3a/ia4 Ha onpe/ieJieHHe paboThbl U MOIHOCTH H 1 H H |
|81 HPa60Ta CUJIbI TSDKECTH U CUJIbI TPEHHUS H 1 H H |
|82 HPeLueHHe 3a/ia4 o TeMe "PaboTa CHJ/IbI TAXKECTH U CUJIbI TpeHHUd" H 1 H H |
|83 HYpOK-I/ICCJIGAOBaHI/Ie "PacyéT MOLIHOCTH, pa3BUBAEMOM NIPU MO bEME 110 JIeCTHHILE" H 1 H H |
|84 HHpOCTbIe MeXaHU3Mbl H 1 H H |
|85 HMOMEHT cuibl. [I[paBUJI0O MOMEHTOB H 1 H H |
86 |J/labopaTopHas paboTa "WU3y4yeHHe npaBHJIa pblyara JJid MOJABHXXHOTO U HEMIOABHUXKHOTO 1 1
6J10KOB"
|87 H"3OJIOT06 NpaBUJIO" MEXaHUKHU H 1 H H |




Ne Tema ypoka | KosinyecTBO YyacoB |
n/m Bcero|| KoHTpoJsibHBIE [IpakTHUyeckue
paboThI paboThI
|88 HYpOK-npoeKT "I[IpoekTHpOBaHKe NOJMCIACTOB C 33/JAHHBIMU ITapaMeTpaMu” “ 1 H H |
|89 HYpOK-KOHCl)epeHLU/IH "[IpocTble MeXaHU3MBbI B ObITY, TEXHUKE, )KUBBIX OPraHU3Max" H 1 H H |
|9O HKoad)cl)HuHeHT T10JIE3HOT'0 e CTBUA NPOCThIX MEXaHU3MOB H 1 H H |
|91 Hﬂa6opaTopHaH pa6oTa "Onpegenenue K1/l noJgBHKHOI0 M HENOJBUKHOI'O 6JI0KOB" H 1 H H 1 |
|92 HMexaHquCKaH sHeprusd. KuHeTHYecKas ¥ NOTEHIMalbHas SHEPrus H 1 H H |
|93 HBaKOH COXpaHEeHHUs1 MEXaHU4eCKOW SHepruu H 1 H H |
94 |Ypok-3KCcepUMEeHT "JKCIepUMeHTa/bHOE ollpe/ie/ieHue U3MEeHEHNSI KHHETUYECKOU U 1 1
NOTEHIMaJIbHOK SHEPTUH NIPY CKaTbIBAHHWM TeJIa 10 HAKJIOHHOM NJIOCKOCTH"

|95 HHO,CLI‘OTOBKa K KOHTPOJIbHOM paboTe no Teme "PaboTa M MOIHOCTE. JHeprusa” H 1 H H |
|96 HKOHTpOJIbHaH pa6oTa 1o TeMe "PaboTa ¥ MOLIHOCTb. JHEPTUA" H 1 H 1 H |
|97 HPa60Ta C TeKCTaMH 110 TeMe "MexaHu4ecKoe JIBHKeHue" H 1 H H |
|98 HPa60Ta c TeKcTaMu 1o TeMe "CTpoeHue BeniecTsa” H 1 H H |
|99 HPa60Ta C TeKcTaMu 110 TeMe "CuJbl B ipupoje” H 1 H H |
|100 HPa60Ta C TEKCTaMH 110 TeMe "/laByieHHe TBEP/bIX TeJl, dKUJKOCTEH U ra3oB” H 1 H H |
|101 HPa60Ta C TEKCTaMH 110 TeMe "JHeprus” H 1 H H |
|102 HPa60Ta ¢ TekcTaMH 110 Teme "[IpocTbie MexaHU3MbI" H 1 H H |
|OBIL[EE KOJIMYECTBO YACOB 10 TIPOTPAMME | 102 | 4 [ 23 |




8 KIIACC

Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/n Bcero| KoutposbHbie | [IpakTuuecKue obpasoBaresibHble
paboThbI paboThbI pecypcehbl

1 OCHOBHBIE NIOJIOXKEHUS MOJIEKYIIPHO-KUHETUYeCKOU 1

TEOPUH U KX OINbITHBIE NOATBEPXKAEHUSA
|2 HMacca Y pasMep aTOMOB U MOJIEKYJI H H H H
3 Mogeniu TBepAOTO, )KUJKOTO U ra3000pa3HOr0 COCTOSIHUMN

BellecTBa
4  |Ypok-koHpepeHnusa "Kpucraniniyeckue u aMmopdHble 1

Tesa. [padeH. [loslyyeHre UCKYCCTBEHHBIX aJIMa30B"
5 CMauyuBaHMe U KallWJLJIAPHOCTD. [loBepXHOCTHOE 1

HaTsKeHHe
|6 HTenJI0130e paciiMpeHHe U CKaTue H 1 H H H ‘
|7 HTenJIOBoe ABrxeHue. TeMneparypa H 1 H H H ‘
|8 HTeMnepaTyprIe IIKaJIbl H 1 H H H ‘
|9 HBHyTpeHHHH 3HEepPrus U CroCcoObl €€ U3MEeHEeHHUs H 1 H H H ‘
|1O HBI/IﬂbI Tenjonepejayu H 1 H H H ‘
11 |[Ypoxk-koHdepeHUs "Hcnosib30BaHHE TENJI0BbIX CBOUCTB 1

BEIleCTB U MaTEPUAJIOB B I[eJIsIX IHepProcoepekeHus"
|12 HKOJII/I‘-IE!CTBO TEMJIOTHI. Y e/ibHasl TEIJIOEMKOCThb H 1 H H H ‘
13 |[Ypok-uccnenoanue "[I[poBepka runoTe3bl JUHEWNHOU 1

3aBHCHUMOCTH JJIMHBI CTOJI0MKA }XUJKOCTH B

TepMOMETPUYECKOU TPyOKe OT TeMIiepaTyphl”
14 |YpaBHeHHUe TemsoBoro 6asaHca. TensioobMeH u TensioBoe | 1

paBHOBecHe. 3akoH HpioToHa—PuxmaHa




Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
15 |J/labopaTopHas paboTa "UccienoBaHue siBJeHHUS 1 1
TeJo0OMeHa IPY CMelIMBaHUU X0JI0JHOU U ropsiuei
BO/JIbI"
16 ||Pemenue 3aga4 no teMe "Tenyoo6MeH U TeIJIOBOe 1
paBHOBecHe"
17 ||JlabopaTtopHas paboTa "OnpejeseHre KOJU4YeCTBa 1 1
TeMNJOThl, IOJY4YeHHOTO BOJOM NIPU TeNnJa0006MeHe C
HarpeTbIM MeTaJJIMYeCKUM UJIUHJPOM "
18 ||[ll1aBieHUe U OTBepeBaHUE KPUCTAIJINYECKUX BellleCTB. 1
YnenvHas TensoTa njaaBJaeHUs
19 ||Pewenue 3as1a4 no TeMe "[ly1aBjieHHEe U OTBep/leBaHUE 1
KpUCTa/IJINYeCKUX Tea"
20 |J/IabopaTopHasa paboTa "OnpejsesieHue yJeJbHON 1 1
TeIlJIOTHI [IJ1aBJIeHUd Jbaa"
21 ||Ypok-uccienoBaHue "CpaBHeHHE MPOLECCOB MJaBJAEHUS 1 1
KPUCTA/JIMYECKUX TeJ U pa3MsAryeHus Npyu HarpeBaHUHU
aMOpQHBIX Tesa"
|22 ‘ [Tapoo6pasoBanue u KoHAeHcanuda. Ucnapenue
23 |[Kumenue. YjesnbHas TenjoTa napoobpasoBaHus.
3aBHCUMOCTb TEMIEPATYPbl KUIIEHUS OT aTMOCPEPHOTO
JlaBJIeHUs
|24 ‘ Peimenue 3az1a4 no teme "[lapoobpasoBaHue U KUIIeHHE" 1
25 ||[Ypok-uccnenoBanue "O6bsicCHEHHE 3aBUCHMOCTHU 1
TeMIepaTypbl KUIIEHUS OT JaBJIeHUs"
26 ||HachluieHHBIH M HeHACBIIeHHBIHA Hap. BJaXHOCTh 1
BO3/yxa




Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl

27 ||BnakHOCTb BO3/yxa U e€ uaMmepeHue. JlabopaTopHas 1 0.5

paboTta "OnpepesieHre OTHOCUTENbHOUN BJIQXKHOCTH

BOo3/ayxa"
|28 HPemeHHe 3aa4 1o teme "BraxkHocTp" H H H H ‘
29 ||PemieHue 3a/1a4 ¥ aHAJIM3 CUTYal|UH, CBSI3aHHbIX C 1

SIBJIEHUSIMU MCIIapeHUs] U KOHJleHCallu 1
|30 HBHeerH TOIJIMBA. YleJIbHAd TEIJIOTa CrOpaHus H 1 H H H ‘
|31 HHpI/IHLU/IHbI paboThI TEIJIOBBIX JIBUraTeJIeH H 1 H H H ‘
|32 Hl’[apOBaﬂ Typ6uHa. /[BUraTesib BHyTPEHHEro CropaHus H 1 H H H ‘
|33 HKH,Z[ TEIJIOBOIO ABUraTe s H 1 H H H ‘
|34 HPeIHEHI/Ie 3aza4 no TeMe "KII/l TenyioBoro aABurartesns” H 1 H H H ‘
35 ||Ypok-koHdepeHLus "TenioBble ABUraTeNH U 3alATa 1

OKpY>Karolei cpesbl”
|36 HTenJIOBbIe NOTEPHU B TEMJIOCETAX H 1 H H H ‘
37 ||3aKOH COXpaHeHMd U IpeBpallleHUA S3HEPrUu B

MexXaHUYeCKHUX U TEIJIOBbIX ITpolieccax
38 |[lloaroToBKa K KOHTPOJIbHOM paboTe o TeMe "TensoBble 1

siBJieHUs. U3MeHeHUe arperaTHbIX COCTOSIHUH BellecTBa"
39 ||[KoHTpoJsbHas paboTa no TeMe "TenJioBble SABJIEHUSI. 1 1

M3MeHeHMe arperaTHbIX COCTOSIHHMM BelllecTBa"
|40 H3JIeKTpH3auHH TeJ1. /IBa poJia 3apsA/10B H H H H ‘
41 |Ypok-uccaenoBanue "HccienoBaHue cnoco6oB 1

pa3JIMYHBIX BelleCTB HAa3JIeKTPU30BbIBATHCA"
|42 HBBaI/IMOAGf/'ICTBI/Ie 3apsKeHHbIX TeJl. 3aKoH KyJsioHa H 1 H H H ‘




Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl

43 | DnekTpuyeckoe noJe. Hanps»XEHHOCTb 3J1IeKTPUYECKOTO 1

noJis. [IpyHIMI Cynepno3yLMU 3J1eKTPUIEeCKUX N10JIer
44 |HocuTesu 3/1eKTPUUYECKHX 3apSAA0B. JJIeMeHTapHbIN 1

3apsaj. CTpoeHue aToMa
|45 HBaKOH COXpaHeHHUs 3JIEKTPUUYECKOro 3apsa/ia H H H H ‘
|46 Hl'[pOBOAHHKH, JAM3JIEKTPUKH U MOJIYIPOBOJHUKH H H H H ‘
47 |Ypok-koHepeH1 M "JeKTpU3aLMs B NIOBCEIHEBHOU

KA3HU"
48 |Pewwenue 3aaa4 1o TeMe "3aKOH COXpaHEeHUS 1

3JIEKTpUYECKOTo 3apsa”
|49 HSJIeKTqueCKm‘/’I TOK. ICTOYHUKH 3JIEKTPUYECKOT0 TOKA H H H H ‘
50 |Ypok-uccnenoBanue "HUccnenoBaHue AelcTBUSA 1 1

3JIEKTPUYECKOTO N0JIs HAa IPOBOJHUKU U IU3JIEKTPUKU "
|51 HSJIeKTqueCKm‘/’I TOK B MeTaJlJIax H 1 H H H ‘
|52 HBJIeKTpI/Il{eCKm?I TOK B KM/JJKOCTSX M rasax H 1 H H H ‘
|53 H3JIeKTp1/HeCKaH Lenb H 1 H H H ‘
|54 HCI/IJIa TOKa. AMIlepMeTp H 1 H H H ‘
|55 H3JI€KTpI/I‘{eCKOC HanpsxeHue. BoanbTMeTp H 1 H H H ‘
56 ||/labopaTopHas pa6oTa "C60pkKa U UCIIbITAaHUE 1 1

3JIEKTPHUYECKOU L|eNH MOCTOSIHHOI'0 TOKA"
57 ||3aBUCHUMOCTb CUJIbI TOKA OT HaNpsi>keHUsl. 3akoH Oma s || 1

y4dacTKa el
58 |J/labopaTopHas paboTta "HUcciejoBaHHE 3aBUCUMOCTH 1 1

CUJIBbI TOKQ, IPOTEKAIOLIEro Yyepe3 pe3nucTop, OT

HaNps»KeHHs Ha pe3UCcTOope U CONPOTHBJIEHUS pe3ncTopa”




N Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
59 || DsekTpUyYecKoe CONMPOTHBJIEHHUE. YeJIbHOE 1
CONPOTHBJIEHHE
60 |/labopaTopHas paboTa "OnpeaesieHre y1eJbHOTO 1 1
CONPOTHBJIEHUS TPOBOJHUKA"
61 |PemeHue 3a/a4 no TeMe "JIeKTpUYECKOE 1
CONPOTHBJIEHHE. Y ieJIbHOe CONPOTUBJIEHUE"
|62 HPeLueHHe 3a/1a4 110 TeMe "3akoH Oma" H H
63 |[lociegoBaTesibHOE M apasljie/IbHOE COeIUHEHUS
NPOBOJHUKOB
64 ||/labopaTopHas paboTa "[I[poBepka npaBuJa CJ0KEHUs 1 1
HaNpsi>)KeHU# MpH Mocie,0BaTEIbHOM COeJUHEHUU IBYX
pe3ucTopoB”
65 ||Pemenue 3agay no teMe "[locsienoBaTesibHOE U 1
napaJijieJibHOe COe/IMHEHUS TPOBOJHUKOB"
66 |J/labopaTopHas pa6oTa "[I[poBepka npaBuJia JiJisl CUJIbI 1 1
TOKa MpU NapasijieJbHOM COeJHHEHUU PE3UCTOPOB"
67 |Pewenue 3a/ja4 Ha npuMeHeHre 3aKoHa OMa ajid 1
Pa3/JIMYHOTO COeIMHEHUSI IPOBOAHUKOB
68 ||I9/1C u BHyTpeHHee CONPOTUBJIEHME UCTOYHUKA TOKA. 1
3akoH OMa /151 ToJIHOM 1Llenu
69 |Pemenue 3agay no teme "3/IC, BHyTpeHHee 1
CONPOTHBJIEHME UCTOYHUKA TOKA. 3aKOH OMa J1J151 MOJIHOU
nenu"
70 |J/labopaTopHas paboTta "Onpenenenue 3/C u 1 1
BHYTpPEHHEro CONPOTHUBJIEHUSI UICTOYHUKA TOKA"




Ne Tema ypoka | KoJsinyecTBO 4acoB | JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
|71 anaBI/IJIa Kupxroda H 1 H “ H
|72 HJIa6opaTopHaﬂ pa6ora "[IpoBepka npasus Kupxroda" H 1 H H H
73 ||Ypok-uccnegopaHue "M3ydyeHne BOJbT-aMIIEPHbBIX 1
XapaKTEePUCTHUK HEJIMHEHHBIX 3JIEMEHTOB"
74 |[PaboTa 3JIeKTpUUECKOro TOKAa. MOLIHOCTb 1
3JIEKTPUYECKOT0 TOKa
75 |JlabopaTopHas paboTa "OnpejesieHre paboThl U 1 1
MOUIHOCTH 3JIEKTPUYECKOTO TOKA"
76 |3akoH /bxoyas-JleHua. [loTpebuTen 31eKTPUIECKOTO 1
ToKa. KopoTkoe 3aMbikaHue
77 |[Ypok-koHbepeHUUs "O0bsCHEHUE U TPUHLUI AEUCTBUSA 1
JIOMAIlIHUX 3JIEKTpOHArpeBaTe/JbHbIX MPUOOPOB"
78 |[lloaroToBKa K KOHTPOJIbHOM paboTe N0 TeMe 1
"JnekTpuyeckue 3apAabl. 3apsKeHHbIe TeJla U UX
B3auMoJielcTBUA. [l0OCTOSTHHBIN 3/IeKTPUYECKUIM TOK"
79 |[KonTpoJsibHas paboTa 1o TeMe "JjeKTpUUECKUE 3aPSALbIL. 1 1
3apsKeHHbIe TeJsa U UX B3auMoeuctBus. [locTosHHBIN
3JIEKTPUYECKUH TOK"
80 |[[locTossHHBIE MarHUThL. MarHUTHOE N0Jie 3eMJIU U ero 1
3Ha4YeHUe [IJI5l )KU3HU Ha 3eMJie
81 |Ypok-uccinenopanue "Mi3yueHue MarHUTHOIO MOJIS 1 1
INOCTOSIHHBIX MarHMTOB NIPU UX 00'bEIUHEHUHU U
paszeseHud. Busyanusanus noJssi NOCTOSHHBIX
MarHuToB"
|82 HOI’IbIT Jdpcresa. MarHUTHOE M0J1e 3JIEKTPUYECKOTO TOKA H 1 H H H




Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
83 ||OnbiT AMniepa. MarHuTHOe moJie KaTYLIKH C TOKOM. 1
[IpyMeHeHUEe 3/IEKTPOMAarHMTOB B TEXHUKE
|84 HCI/ma Awmniepa v onpeziesieHHe e€ HanpaBJeHUs H
85 ||Pewenue 3aza4 no TeMe "Cusia AMIiepa U onpejiejieHue eé
HamnpaBJIeHUs"
86 |(|QsiekTpoABUraTe b IOCTOAHHOrO ToKa. Mcrosb3oBaHue 1
3JIeKTpOJBUTraTesIel B TEXHUYECKUX YCTPOMCTBAxX U Ha
TpaHCIopTe
87 |JlabopaTopHas paboTta "U3ydyeHue AeldCcTBUA MarHUTHOro || 1 1
10Jisl HA IPOBOJHUK C TOKOM"
88 |Ypok-koHpepeHnus "[I[pakTuyeckoe NpUMeHeHHe 1
3JIeKTpOoABUTraTeen"
89 |J/labopaTopHas paboTa "KoHCTpyrupoBaHUe U U3yYeHUE 1 1
paboThI aJIeKTpoiBUTraTE s
90 |J/labopaTopHas paboTta "U3mepenue KII/] 1 1
3JIEKTPOJBUraTeIbHON YCTAHOBKU"
91 |OnbiTel Papages. 3aKOH 3JIEKTPOMarHUTHOU UHAYKLIUH. 1
[IpaBuJio JleHua
92 |[Ypok-uccienoBanue "HcciaenoBaHve U3MeHEHUH 1 1
3Ha4Y€eHHS Y HalpaBJIeHUs UHAYKIIMOHHOrO TOKa"
93 ||[PemeHue 3aaa4 o TeMe "3aKOH 3JIEKTPOMAarHUTHOMU 1
uHAYKIMU. [IpaBuiio Jlenua"
94 |9nexktporeHepaTop. Cnoco6bl MoayYeHUs 1
3JIEKTPO3HEPTUHU




Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
95 |[Ypok-koHpepeHLMs "JJeKTPOCTAaHIIMU Ha 1
BO300HOBJIIEMbIX UCTOUYHHKA 3Hepruu. [IpobieMbl
9KO0JIOTUH. TONIMBHBIE 3JIEMEHThI U 3JIeKTPOMOOUIN"
96 |[logroToBKa K KOHTPOJIbHOM paboTe 10 TeMe 1
"JJIeKTpOMarHUTHbIE SIBJIEHUS"
|97 HKOHTpOJIbHaH pab6oTa "JJIeKTpOMarHUTHbIE ABJIEHUA" H 1 H 1 H H
|98 HPa60Ta C TeKCTaMU 110 TeMe "TenioBble ABJeHUA" H 1 H H H
99 |[PaboTa c TeKCTaMHM 10 TeMe "IJIeKTpUUYeCKHe 3apsbl. 1
3apsKeHHble TeJsla U UX B3auMo/JelcTBue"
100 [[PaboTa c TekcTtamu 1o TeMe "[locTOSAHHBIN 1
3JIEKTPUYECKUH TOK"
|101 HPa60Ta C TEKCTaMH 110 TeMe "MarHuTHbIe ABJIeHusa" H H H H
102 ||PaboTa c TekcTaMu 10 TeMe "JJIeKTPOMarHuTHas
UHAYKIUS"
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 102 || 3 [ 22.5 H




9 KJIACC

Ne Tema ypoka KosinyecTBO yacoB JJIEeKTPOHHbIE LUPPOBbIE
n/n Bcero|| KonuTposibHbie || [IpakTryeckue obpasoBaresbHble
paboThbI paboThI pecypchl
1 MexaHnun4eckoe aBuxeHue. MaTepuasbHada TOYKa. 1
Croco6bl ONMCaHUSA MEXaHUYECKOT 0 ABUKEHHUS
2 Cuctema oTcueta. OTHOCUTEJNILHOCTD MEXaHUYECKOTO 1
JIBIDKEHUS
3 BekTopHble BeJIMUUHBI, ONIEpal|U C BEKTOpaMHy, poekyuu| 1
BEKTOPOB
4 Papuyc-BekTOp MaTeprUa/lbHOU TOYKH, llepeMelleHHe Ha 1
IIJIOCKOCTH
|5 ‘ PaBHOMepHOe NpsIMOJIMHENHOE IBUKEHUE H H
6 |Pemenue 3agay no TemMe "PaBHOMepHOE MPSAMOJIMHEHHOE
JBHKeHHe"
7 HepaBHOMepHOe npsiMOJIMHEeHHOE ABUKeHue. CpeiHAA U 1
MTHOBEHHasi CKOPOCTb TeJia IPY HEPaBHOMEPHOM
JIBIDKEHU U
8 |J/labopaTopHas paboTta "OnpejesieHue cpeJiHEH CKOPOCTH 1 1
CKOJIbXXeHUSI OpyCKa WJIM ABUKEHUS LIapuKa Mo
HaKJIOHHOM MJIOCKOCTH"
9 PaBHOyCcKOpeHHOE NPAMOJIMHEWHOE JIBMXKEHUeE. 1
YckopeHue
10 ||CkopoCTb paBHOYCKOPEHHOTO NPAMOJIHUHENHOT0 1
JBI>keHus. ['paduk ckopocTH
11 ||[PemieHue 3aaa4 no TeMe "CKOPOCTb paBHOYCKOPEHHOTO 1
NpPSAMOJIMHEUHOTO JBU>KEHUSA"
12 |[lepeMelneHue NpU paBHOYCKOPEHHOM NPAMOJUHENHOM 1
JBIDKEHU N




Ne Tema ypoka KosinyecTBO yacoB JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
13 |J/labopaTopHas paboTa "OnpejiesieHHe yCKOPEHUS TeJa 1 1
IpU paBHOYCKOPEHHOM JIBMXKEHU U N0 HAKJIOHHOM
IJIOCKOCTH"
14 |PemeHue 3aga4 no teMe "l[lepeMelieHue npu 1
PaBHOYCKOPEHHOM NPSIMOJUHENHOM ABUXKEHUU"
15 |[J/TabopaTopHas paboTa "UcciefoBaHre 3aBUCUMOCTH NyTU || 1 1
OT BpEMEHU NPU PaBHOYCKOPEHHOM JIBUXKEHUU 6e3
HavyaJIbHOM CKOpPOCTH"
16 |'paduueckass uHTepHIpeTaLUsI YCKOPEHHS, CKOPOCTH, 1
NpPOWUEHHOTO NYTH U NlepeMelleHUs i
NPSIMOJIMHEMHOTO JABUKEHHUS
17 |PemeHue 3agay no teMe "'paduryeckass MHTepnpeTayus 1
YCKOpEHUs, CKOPOCTH, NPOHUAEHHOI0 YTH U
nepeMeuleHus AJis NPSAMOJUHENHOTO JIBXKEHUS"
|18 HYCKOpeHI/Ie cBo6osHOro nageHus. OnbiTel ['annnes H H H H
19 |[PemieHue 3a4a4 1no TeMe "YCKoOpeHHe CBOOOHOTO
najgeHus"
|20 H,[[BH)KeHHe TeJia, OpOLIEHHOTO N0/J| yTJIOM K TOPU30HTY H H H H
21 |Pemenue 3anay4 no Teme "/|BMKeHUe TeJia, OPOILIEHHOTO
10/, YTJIOM K TOPU30HTY"
22 |J/labopaTopHas paboTa "HcciejoBaHHe ABUKEHUS TeJa, 1 1
OpPOILIEHHOr0 MO/, yIJIOM K TOPU30HTY"
23 ||Pemenue 3aza4 no TeMe "/IBrrKeHHe N0 e CTBUEM 1
yCKOpeHUs CBOOOJHOTO MajeHus"
|24 HL[BH)KeHHe 110 OKPY>KHOCTH H 1 H H H




Ne Tema ypoka ‘ KosinyecTBO yacoB | JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl

|25 HJII/IHefIHaH Y yIJI0Basi CKOPOCTh, IEPUO/L ¥ YaCcTOTa H 1 “ H || |
|26 HCKopOCTb Y YyCKOpEHUeE NPHU ABUKEHUHU 10 OKPYKHOCTH H 1 H H H |
|27 HPemeHHe 3a/1a4 1o TeMe "/[BMXKeHHMeE 110 OKPYKHOCTH" H 1 H H H |
28 |Ypok-koHdepeHLus "Pacrnio3sHaBaHUe U NPUOJIMKEHHOE 1

ONMCaHUe Pa3/IMYHbIX BUJJ0B MEXaHUYECKOTO ABUKEHUA"
29 |IloaroToBKa K KOHTPOJIbHOM paboTe N0 TeEMe 1

"MexaHUYeCcKoe ABMKEeHHE U CIIOCOOBI ero onucaHus”
30 |[KoHTposbHas paboTa o Teme "MexaHUYECKOE ABUXKEHUE 1 1

Y CIIOCOOBI €r0 ONMCAHUA"
|31 Hl’[epan?I 3akoH HeloToHa. BekTOp cuiibl H 1 H H H |
|32 HBTopoﬁ 3akoH HploToHa. PaBHOAEeHCTBYIOLAdA CUJIa H 1 H H “ |
|33 HTpeTI/Iﬁ 3akoH HproToHa. Cynepnosunusa cui H 1 H H || |
|34 HCI/IJIa ynpyroctu. 3akoH I'yka H 1 H H H |
|35 HPeIHEHI/Ie 3a/ia4 1o TeMe "CuJa ynpyroctu” H 1 H H “ |
36 |JlabopaTopHas paboTa "HccienoBaHre 3aBUCHUMOCTH 1 1

CUJIbI YIIPYT'OCTH, BO3HUKAIOLEN B IPYKUHE, OT CTENIEHU

JfebopManu Npy>KUHbI"
|37 HCI/IJIa Tpenud. KoappuunenT Tpenus H H H H
38 |J/IabopaTopHas paboTa "OnpeseneHre koapduuueHTa 1

TPEeHUS CKOJIbXKeHUs"
39 |JlabopaTopHas paboTa "HcciemnoBaHre 3aBUCHUMOCTH 1 1

CUJIbl TPEHUS CKOJIbXKEHUS OT CUJIbI HOPMaJIbHOTO

JaBjeHus"”
40 ||IB>KeHUe TeJl 10 OKPYKHOCTH MO/, IEUCTBUEM 1

HECKOJIBKUX CUJI




Ne Tema ypoka KosinyecTBO yacoB | JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
|41 H3aKOH BepHy/iu v mogbéMHasa cula Kpblia “ H ||
42 ||Ypok-koHdepeH1Ms "CoBpeMeHHbIe JieTaTe/bHble
anmnaparsl, Cy/ia Ha N0JBOJHbBIX KPbLIbsX, aHTUKPbLJIO Ha
CKOpPOCTHBIX aBTOMOGOUIAX. [IBUXKeHHe NT0e3/1a Ha
MarHMTHOM MoAylIKe"
|43 HCI/IJIa TAXKECTH U 3aKOH BCEMUPHOTI'O TATOTEHUA H H H
44 ||/IBH>KeHUe TeJl BOKPYT rpaBUTALlMOHHOrO LieHTpa. [lepBas
KOCMHYecKasi CKOPOCTh
|45 HHEBGCOMOCTB Y [IeperpysKH H H H
46 |PaBHOBecHe MaTepHUaIbHOU TOYKU. AGCOJIIOTHO TBEpPAOE
TeJo
|47 HMOMEHT cubl [IpaBu0 MOMEHTOB H H “
48 |Ypok-ucciaenoBaHue "OnpejeseHue eHTPA TSKECTHU 1
pPa3/IMYHBIX Tea"
49 |MUMmnynbc Tena. U3aMeHeHne umnysibca. UMIysibC CUIBL. 1
Ynpyroe u Heynpyroe B3auMo/leMCTBUE
|50 HBaKOHbI M3MeHEeHUs U COXpaHeHHWs UMIYyJbca H H H
|51 HPeaKTI/IBHoe JBHKEHHE H H H
52 ||PeumeHue 3a/jay o TeMe "3aKOH COXpaHEHUsI UMIYJIbCA.
PeakTuBHOE ABIXKeHHe"
|53 HMexaHquCKaﬂ paboTa ¥ MOLIHOCTb 1 H H H
|54 HPa60Ta CUJIBI TSKECTH, CUJIBbI YIIPYTOCTH U CUJIbl TPEHUS H H H
55 |JlabopaTopHas pa6oTa "OnpeaesieHre paboThbl CUJIbI 1

TpeHHUs PU paBHOMEPHOM JABUKEHHHU TeJia 10
rOpU30HTAJIbHOW MOBEPXHOCTH"




N Tema ypoka KosinyecTBO yacoB | JJIEeKTPOHHbIE LUPPOBbIE
n/m KonTposbHble | [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
|56 HCBﬂsb 3HEPIryHU U paboThl
57 |JlabopaTopHas paboTa "OnpejiesieHre pabOThl CUJIbI 1
yOpyrocTH NP N0 bEMe Ipy3a C UCIOJIb30BaHUEM
HEIMOJBUKHOTO U MOJABHXXHOT0 6J10KOB"
|58 ‘ IToTeHMasbHasg sHeprus
59 |[KuHeTuueckasi 3Heprus. TeopeMa 0 KHHETUYECKOM
3Hepruu
|60 ‘ 3aKOH U3MEeHEeHHUs U COXpPaHEeHUsI MEXaHUYeCKOW 3HepTrUuun
61 |Pewenue 3agay o TreMe "3aKOHbI U3MEHEHHUA U
COXpaHEeHHs1 MeXaHHU4YeCKOW aHeprun”
62 |[loaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe
"B3aumMojielicTBUE TeJl. 3aKOHbI COXpaHeHHUs"
63 |[KoHTposibHas paboTa no TeMe "B3auMoaelcTBUE Tel. 1
3aKoHbI COXpaHeHUs"
64 |KosiebaTenbHoe aBMxeHHe. OCHOBHbIE XapaKTEPUCTUKH
KoJiebaHUM: Tepuo/i, 4acTOTa, aMIJIUTyAa
65 |MaTeMaTU4YeCKHUH U NPY>KUHHbIN Mas THUKHU. 0.5
JlabopaTopHas pa6boTta "HUcciejoBaHHEe 3aBUCUMOCTH
nepuo/ia KojiebaHu rpy3a Ha HUTHU OT JJIMHbI HUTH"
66 |JlabopaTopHas paboTta "HcciejoBaHHe 3aBUCUMOCTH 1
nepuo/ia KojiebaHUU NPYKUHHOTO MasiTHUKA OT MacChl
rpysa”
|67 ‘ ['apMoHHYecKHe KosiebaHUs
68 |J/labopaTopHas paboTa "U3MepeHHe yCKOPEHUs 1
CBOOOJIHOTO MajeHua"




Ne Tema ypoka KosinyecTBO yacoB JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
69 |3aTyxawliuue KosiebaHus. BbIHYXjeHHble KOJ1e6aHuS. 1
Pe3oHaHC
|70 Hl’[peBpameHHe 3Hepruu Npu KoJiebaTeJbHOM ABUKEHUU H H H H
71 |Ypok-uccnegopanue "[I[poBepka He3aBUCMMOCTHU Nepro/ia 1
KoJiebaHUM I'py3a, N0 BELIeHHOTO K JIEHTE, OT MacChl
rpysa"
|72 HMexaHquCKHe BOJIHBI: IPO/I0JIbHBIE Y [TONIEpeYHbIe H H H H
73 |/CBolicTBa MexaHHW4YeCKHUX BOJIH. /lJIMHA BOJIHBI U CKOPOCTb
e€ pacnpocTpaHeHUs
74 ||Ypok-ucciegoBaHue "HabGuo/ieHMe UHTEpPepeHIUU U 1 1
JUdpaKIMY BOJH HA TOBEPXHOCTH BOJBI"
75 ||Ypok-koHdepeHLUs "MexaHUYeCKHEe BOJIHbI B TBEPIOM 1
TeJsie. CeficMUYeCcKHe BOJIHbI"
|76 H3By1<. PacnpocTpaHeHue ¥ OTpaykeHHe 3ByKa H H H “
|77 HPeIHEHI/Ie 3a/ia4 10 TeMe "3ByK" H H H ||
78 |Ypok-uccienoBaHue "IKCIEpUMEHTANbHOE ONpe/ie/ieHhe 1
rpaHuI], YaCTOTHI CJABbIIIMMBbIX 3BYKOBBIX KOJIEOAHUM"
79 |'poMKOCTB 3ByKa U BbICOTA TOHA. AKyCTUYECKUH 1
pe30oHaHC.
80 |[Ypok-uccienoBanue "HabJjito/ieHre U 00'bsSICHEHHE 1 1
aKyCTU4YeCcKOro pe3oHaHca"
81 |WHdpa3Byk u yabTpa3Byk. KoHpepeHnus 1
"Mcnosib30BaHKe yIbTPa3ByKa B COBPEMEHHbIX
TEXHOJIOTUSAX"
|82 H3JIeKTpOMaI‘HI/ITHoe 110JIe U 3JIEKTPOMarHUTHbIE BOJIHDI H 1 H H H




Tema ypoka ‘

KosimyecTBo 4acos

JJIeKTpOHHbIE IUPpPOBbIE

n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
|83 HCBOIZCTBa 3JIEKTPOMarHUTHBIX BOJIH H “ H ||
84 |Ypok-koHdepeHnus "llIkasa 3/ieKTPOMarHUTHBIX BOJIH.
Wcnosb3oBaHUE 3/1IEKTPOMAarHMTHBIX BOJIH /11 COTOBOU
cBs13u. Paguonokanus. Kocmuyeckasi cB3b "
85 |Pemenue 3azja4 Ha onpejiesieHMe YacTOThI U IJIUHBI 1
3JIEKTPOMArHUTHOU BOJIHBI
|86 HBHeKTpOMaFHHTHaH npupoja ceeta. CKOpocTb CBeTa H H H “
|87 HBOHHOBI:IG CBOMCTBA CBeTa: UHTeppepeHLus U ,ZLI/I(l)paKLU/IHH 1 H H ||
88 |/lyueBas Mozesb CBeTa U reoMeTpUYeCcKas ONTHKA.
WcToyHuKku cBeTa
89 |lIpaMosinHelHOEe pacIpoCTpaHeHUe CBeTa. 3aTMEeHUA 1
CousiHua u JlyHbl
|90 H3aKOH oTpaxkeHMs cBeTa. [linockoe 3epkasio H H H ||
|91 HHOCTpoeHI/Ie M300paXkeHUH, CQOPMHUPOBAHHBIX 3€PKAJIOM H H H H
92 ||[IpesioMmyieHHe cBeTa. 3aKOH NpesoMJIEHUA CBeTa. [loyiHoe
OTpakeHHe CBeTa.
93 |JlabopaTopHas paboTa "HccaenoBaHue 3aBUCUMOCTH yria | 1 1
NpeJIOMJIEHUSA OT yrJjia NaZleHusd CBeTOBOrO0 Jlyya Ha
rpaHuIle «BO3JyX-CTEKI0»"
94 |Ypok-uccienoBaHue "AHanu3 U 06bsiCHEHME onTUYecKoro || 1 1
MHUpaxka"
95 |Ypok-koHpepeHnuda "Hcnosib30BaHUE TOJTHOTO 1
BHYTPEHHEr0 OTPaKeHUA: CBETOBO/bI,
ONTUKOBOJIOKOHHAs CBSAA3b"
|96 HJII/IHsa, X0/, JIy4eH B JIMH3e H 1 H H H




Tema ypoka

KosimyecTBo 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHU4YecKkue
paboThI

JJIeKTPOHHbIE IUPPOBbIE
o6pasoBaTesibHblE

pecypchl

HCDopMlea TOHKOM JIMH3bI

JlabopaTopHas paboTa "OnpeseseHre GOKYCHOTO
PaCCTOSIHUSI M ONITUYECKOW CUJIbl COOUpatoler JIMH3bI"

99

[TonyyeHre U306pa*keHUH C MOMOIIbIO COOHpaAIOIEN U
pacceuBaroleH JMH3

100

Ypok-koHdepeHus "[I[puHLIMI JeUCTBUS ONTHYECKUX
npubopoB (MUKPOCKOII, Teseckon, ¢oToanmnapar)"

101

['y1a3 kak onTHYecKas cucteMa. BJM30pyKocThb U
JlAJIbHO30PKOCTh

102

Pa3yiokeHue 6esioro cBeTa B CIIEKTD. OnbiThl HhlOTOHA.
CnoxxeHue CIIEKTpPaJIbHbBIX IBETOB. L[chepcnﬂ CBeTa

103

Ypok-npakTukyM "HabstoaeHue U 00'bsICHEHUE ONBITOB MO
pasJioKeHUI0 6eJioro cBeTa B creKTp. [losyyeHue 6esoro
I[BeTa MPHU CJI0KEHHUH 1|BETOB"

1104

HOnblTbI Pesepdop/a v nyiaHeTapHas Mo/Jiesib aToMa

105

[ToctynaTtel bopa. Mozenb aToMa bopa. Ucniyckanue v
IOTJIOLEHHE CBETAa aTOMOM.

1106

HKBaHTbI. JluHel4aThle CIEKTPHI

107

Ypok-npakTukyM "HabstoaeHue CIJIOMHBIX U
JIMHEWYAThIX CIEKTPOB U3JIyYEeHUs U UCTTyCKaHUS"

1108

HPa,Z[I/IOZlKTI/IBHOCTb. Anbda-, 6eTa- ¥ raMMa-U3JlydeHHUd

109

CtpoeHue aToMHOro si/ipa. HykyioHHast Moziesib aTOMHOTO
azapa

1110

HPa/:lI/IOEIKTI/IBHbIe IpeBpalleHHu . H30TOnkI

|

|

|

1111

Hl’[epuo,u noJjypacmnaza




Tema ypoka

KosimyecTBo 4acos

Bcero

KoHTposbHble || [IpakTHYecKue
paboThl paboThI

JJIeKTPOHHbIE IUPPOBbIE
o6pasoBaTesibHblE

pecypchl

112

Ypok-koHdepeHus "JledicTBUE paJu0aKTUBHbIX
M3JIy4YeHUH Ha ’KMBble OPraHU3MBbL. 3alMTa OT
pPaZiIM0OaKTUBHOIO U3JIy4eHUsA"

113

fepHble peaknu. 3aKOHbI COXpPaHEHUS 3aPsJ0BOTO U
MacCOBOTO0 YuceJl

1114

‘SHeerﬂ CBA3H aTOMHBIX AJ€EP. CBsA3b Macchbl U JHEepruun

115

PemeHnue 3aaay4 no TeMe "fiepHble peakMyu. JHEPTUS
cBS3U"

116

Peakuuu cuHTe3a U JiesieHus aaep. UCTOYHUKY 3HEepTUU
CoJtHI1Ia U 3BE3/]

117

Ypok-koHdepeHuus "faepHas sHepreTUKa.
JKoJIoTHYECKHEe TPOO6JIeMbBI S1/IEPHOM 3HEPTreTUKU "

118

[ToagroToBKa K KOHTPOJIbHOU paboTe no TeMe "KosiebaHus
¥ BOJIHbI. CBETOBBIE U KBAaHTOBbIE SIBJIEHUS"

119

KoHTpoJsibHas paboTa no TeMe "Kosie6aHUS U BOJIHBI.
CBeTOBbIE U KBAHTOBBIE SIBJIeHUA"

1120

‘PELLIGHI/IE pacyeTHbIX 10 TeMe "MexaHUYecKoe ABHKeHNe"

121

PellleHUe pacyeTHBIX M Ka4yeCTBEHHbIX 33/1a4 [10 TeEMe
"B3saumopencTBue TENI"

122

PellleHUe pacyeTHBIX M Ka4yeCTBEHHbIX 33/1a4 [10 TeMe
"3aKOHbBI COXpaHEHUs IHEPTUU U UMITyJibca"

123

JlabopaTopHble paboThI 10 TeMe "MexaHUYeCKoe
JBIKeHHe"

|124 Hﬂa6opaToprle paboTel o TeMe "B3auMojeiicTBue Tea"

| 1

|125 Hﬂa6opaToprIe pa6oThl 1o TeMe "[IpocTble MEXaHU3MBbI"

|

[N

|

|




Ne Tema ypoka KosinyecTBO yacoB JJIEeKTPOHHbIE LUPPOBbIE

n/m Bcero|| KonTposibHble || [pakTudeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
126 ||[PemieHyre pacyeTHbIX U KaYeCTBEHHbIX 3a/a4 10 TeMe 1
"TenJioBble npo1ecchl”
127 ||PemieHyre pacyeTHbIX U KaYeCTBEHHBIX 3a/ja4 10 TeEMe 1
"BaaxkHocTn"
128 ||[PemieHyre pacyeTHbIX U Ka4YeCTBEHHBIX 3a/ja4 10 TEMe 1
"KI1/] TenyioBBIX ABUTraTeel"
129 ||[PemieHyre pacyeTHbIX U KaYeCTBEHHBIX 3a/ja4 110 TEMe 1
"3aKOHBI NOCTOSAHHOI'O TOKa"
130 ||PeweHune pacyeTHbIX U Ka4eCTBEHHbIX 3a/,a4 10 TEMe 1
"KII/| 3/1eKTpoyCcTaHOBOK"
131 ||J/TabopaTopHble paboThI MO TeMe "3aKOHbI IOCTOSIHHOTO 1
TOKa"

|132 Hﬂa6opaToprle pab6oTbl o Teme "CBeTOBbIE ABJIEHUSA" H

133 ||PaboTa c TekcTamu 1o TeMe "3aKOHbI COXpaHEHUS B

MeXaHuKe"
|134 HPa60Ta c Tekctamu 1o TeMe "KoJie6aHus ¥ BOJIHBI" H 1 H H H
|135 HPa60Ta C TeKCTaMU 110 TeMe "CBeToBble ABJIEeHHUA" H 1 H H “

136 ||PaboTa c TekcTamu 1o TeMe "KBaHTOBas U si/iepHas
dusuka"

|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 136 | 3 [ 24.5 |
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