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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHHWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
yriyOoJI€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbI, MPECTaBIECHHBIX
B ®I'OC 00O, a Takxe ¢ yuétoM eaepaibHOM pabodeit mporpaMMbl BOCITUTAHUS
u Konuenuuu npenonasanus yueoHoro npeamera «Ousmkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMNpPaBICHO Ha YIOBIETBOPEHHUE
MOBBIIICHHBIX 3alPOCOB O0YyYaromMXCs, CTpeMsIuxcsi K Oonee riayOokomy
OCBOCHMIO (DM3MYECKUX 3HAHUH, M Ha (QPOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOydawmmxci. B mnporpaMme 1o (u3MKE  YYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpeamera B peanmzanuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METaIllpeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX y4eOHBIX NpPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma 1o (u3HKe ycTaHABIUBAET paclpeaesicHue yueOHOro MaTeprana
1o rojgam oOyueHus (10 Kjaccam), IMpeJyuiaraeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcsl.

[IporpamMma mo ¢Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMBl 10 y4eOHOMY MPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI J€XAaT B OCHOBE MPOLECCOB H
SABJICHUM, W3yYaeMbIX XUMHEH, Ouosiorued, acrpoHomMued u (GU3UIECKOU
reorpadueii, BHOCHUT BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpelocTaBisieT Haubojee sCHble O00pa3lbl MPUMEHEHUsS HAay4YHOro MeToAa
MO3HAHU, TO €CTh CII0C00A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 THaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYyYHOH I'PaMOTHOCTU U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne Qusznku Ha yriayOJE€HHOM YpOBHE TMpeEJrosiaraeT yBEPEHHOE
BJIQJICHUE CJIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yOIINMHU
€CTECTBEHHOHAYUYHYI0 I'PaMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUS,

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIEAOBaAHUS;

MHTEPHPETUPOBATh JAaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
IIOJIYYEHUS BBIBOJIOB.

lenn wusyuenus ¢GU3MKK Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydyeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenbHBIX opraHu3anusax Poccuiickoit dDenepanuu, peanu3yromUX



OCHOBHBIE  0011€00pa3oBaTelibHble MPOTrpamMMbl, YTBEPKAEHHON pelIeHHEM
Komnerun Munucrepctsa npocsenienusi Poccuiickort deaeparuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3NKu Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHHS OOYydYaloIMXCSd K HAYYHOMY H3yUYCHHUIO
IPUPOJIbI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUA U (popMupoBaHUE
MCCJIEI0BATENHCKOTO OTHOIIECHHSI K OKPYXKAIOLUM SIBJICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa U3YUEHHUS OCHOB
CTpOEHHUs MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE€ YMEHUN TMPUMEHITh (U3NUECKUE 3HAHWUA U Hay4dHbIC
J0Ka3aTeIbCTBA JUIsl OOBSICHEHUS OKPYIKAIOIINX SBJICHUM;

dbopMHupOBaHUE TPEACTABICHUA O poid (U3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTaBIICHUN 0 BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOW  AESITEIbHOCTH, CBSA3aHHOM C (U3MKON, TMOATrOTOBKA K
JabHeIeMy oOy4eHHIO B ’TOM HANpPaBIICHUN;

dbopMHpOBaHHE TOTOBHOCTH K JajbHEHIIEMY H3y4YeHHIO (U3UKH Ha
yIriyOJEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOUIMX mpoduiieid oOydeHus Ha
YPOBHE CpPEeAHEr0 0011IeT0 00pa3oBaHUs.

JlocTKeHHe 3TUX Iefed mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
oOmrero o0pazoBaHusi 00ECEYNBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

puoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHUM BEIECTBA, MEXAaHUYECKUX,
TEIUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

MpUOOpPETEeHNE YMEHHUIM aHATM3UPOBATh U OOBACHATH (PU3NUECKHE SIBICHHS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHME METOJIOB PEILLIEHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEeOyOUIUX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEH, BKIIOYAs TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pa3BUTHE HCCIEIOBATEIbCKUX YMEHUN: HAONIOAATh SIBICHHUS U U3MEPSThH
(u3uYecKre BEIUYMHBI, BBIJIBUTATh TUIIOTE3bI U MpeJjiarath SKCIepUMEHTATbHBIC
CHoCOOBI MX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SIKCIIEPUMEHTAJIbHBIE
UCCIIEIOBAHUSI, aHATM3UPOBATH MOJYYEHHBIE JAHHBIE U J1€J1aTh BHIBOJIbL;

OCBOCHHME MNPUEMOB paboThl ¢ uHPOpMaIeil (U3HUUECKOTO COJEp KaHMUs,
BKJIIOYas HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSAX (PU3NKU, MHTEpPIPETAIUs U
KPUTUYECKOE OLICHHBaHUE NH(POPMALIHH;

3HAKOMCTBO €O cdepamMu MPOPECCUOHAIBHON NEATeIbHOCTH, CBI3AHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(bu3NYECKON HayKH.



Ha wusyuyenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Henenmo), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 136 vacos (4
yaca B HEJIEIH0).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®dusnka — Hayka O mnpupoje. fABieHuss Opupoabl (IEMEHTHI COAEpKaHUs,
BKJIIOYAIOIINE MEXKIpeAMETHbIE CBA3M). Duznueckue SBICHHS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeaWYUHbL. PasmepHOoCTh. EnuMHUILIBI (PU3HUECKUX BETUYMH.
N3mepenne (QU3NYECKUX BEIUMYHMH. OTaloHbl. Pusznueckue npudopsl. lLleHa
nenenus. [lorpemuocts u3mepenuit. [IpaBuna 6e3omacHOro Tpyaa npu padore ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IUHUI B enuHuLbl CH.

Kak ¢usuka u Jpyrve ecTeCTBEHHbIE HAYKH H3Yy4alOT MOPUPOLY.
EctecTBeHHO-HAyUYHBIM METOJl TMO3HAHUS: HAOJIOJIEHHE, TMOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObSICHEHHE
HaOro1aemoro siBfieHus. Onucanne PU3NUeCKUX SBJICHHUH C TOMOIIBbIO MOJIENICH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBIICHHUSI.

dusnyeckue NpUOOPHI U Tpolieaypa MNPSIMBIX H3MEPEHHN aHaJlOrOBBIM U
1 (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

OmnpeneneHue 1EHbI IeJICHUS MIKaIbl U3MEPUTEITHLHOTO Tprbopa.

N3mepenue paccTosiHUMN.

N3mepenue momaan u oobéMa. MeTo1 nmaneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTon psaoB.

IIpoBeneHne wuccaenoOBaHUsI IO MPOBEPKE THUIIOTE3bl: JAIbHOCTh IOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBEI€HUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U MAcChl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrkenne 4actul] BemecTtBa. CBs3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
temnepatypoii. bpoyHoBckoe npwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHble COCTOSIHMS BENIECTBA: CTPOEHUE Ta30B, KUAKOCTENM U TBEPABIX
(kpucramnuueckux) Tena. B3auMoOcCBsi3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX



arperaTHbBIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HabGnronenue sBieHnii, OObICHAIOMIMXCA TPUTSHKEHUEM WU OTTAIKWBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamopnuie padbomot u onvimol.

Orenka muaMeTpa aToMa METOZIOM PSZIOB (C UCTIOIb30BaHueM (poTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Pa3pnea 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMepHOE U
HepaBHOMepHOe JBIkeHne. CBOOOMHOE MajieHHe Kak MpUMEpP HEPAaBHOMEPHOTO
nerokeHust Tesl. CkopocTh. CpeHssi CKOPOCTh IPU HEPABHOMEPHOM JIBHKECHUHU.
Pacuér myTu u BpeMeHU JBUKECHUS.

I'padukn 3aBUCMMOCTEW BENMYWH, OMHUCHIBAIONIMX JBIDKeHUE. OO0mme
NOHATUS 00 OTHOCUTENBHOCTH JABWXEeHHs. CIoKeHHe CKOpOCTell s Ted,
JIBIDKYIIMXCS TAPATIIECIBHO.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3amMoJencTBHE TEl Kak NPUYMHA
W3MEHEHHUSI CKOPOCTM JABWXKEHHUs Tell. Macca Kak Mepa HHEPTHOCTHM Teja B
NOCTyHaTeNlbHOM JBM>KeHUHU. [lnoTHOCTh BemectBa. CBsA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiecTBa. CMeCM U CIUIaBHI.
IloBepxHOCTHAs U JIMHEWHAS IIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Croxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonelcTByromas cuin. Cuna TpeHMs.
TpeHne CKONBbXEHHS W TPEHUE IMOKOs, BSI3KOE TpeHue. TpeHue B Npupoae
TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune cKkopoCTH MPSMOJIIMHENHOTO JBUXKEHUS.

HabGnronenue siBjeHUsT MHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHME Macc 10 B3aUMOAECHCTBUIO TE.

CnoxeHue cuil, HallPaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnuie padbomovt u onvimut.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JIBMXKEHMs (IIApUKA B KUAKOCTH,
MOJIEIU AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jlajee).

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa Mo
HAKJIOHHOU ITOCKOCTH.

Onpenenenne MIOTHOCTH TBEPAOIO TENA.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHHs (nedopmarium)
MPY>KUHBI OT MPUIOKEHHON CHUJITBI.

OnpITHl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHUS OT
CWJIBI JJABJIEHUS U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra3oB..

Hasnenue. Cuna gasienus. CnocoObl yMEHBIIEHUS U YBEIUYECHUS TABICHHUSL.
JlaBnenue rasza. 3aBUCUMOCTb [aBJIEHHA Ta3a OT OOBEMAa M TEMIIEpaTyphl.
Ilepenaua naBiieHUs] TBEPABIMU TEJIAMH, KUJIKOCTSIMU U razaMu. 3akoH [lackams.
[THeBMaTHUECKHE MAILIUHBI.

3aBUCUMOCTh  JIABJICHHMS]  JKUJKOCTH  OT  D[JIYOMHBI  TOTPYKEHUS.
I'mppocrarnueckuii  mapaaokc. CooOwaromuecs cocyAsl. ['mapaBianueckue
MexaHu3Mbl. VIcnosib30BaHNE BBICOKMX JABJIECHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTporcTBO BOAOIIPOBO/IA.

AtMmocdepa 3emun u armocepHoe AamieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 aBJIE€HUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 M13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJIO. BrlTankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMmesa. Y clioBUE€ BOZHUKHOBEHUS BHITAIKMBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTbD AAaBJIEHHUA ra3a OT TEMIEPaTypBhl.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

['mapaBnuyueckunt mpecc.

[IposiBrienne nercTBUs aTMoChEpHOTO JaBJICHHUS.

Cudon.

3aBHCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHONU B JKUIKOCTD
YacTH Te€Ja U IIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKMBAKOIIEN CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBre 1iaBaHus TEN: IJIABAHUE WJIM MOTPY’KEHHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomovt u onvimut.



HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrPYKEHHOU B
AKUJKOCTh YaCTH TeJa.

Onpenenenne BRITATIKUBAIOIIECH CHUIIBI, I€MCTBYIOIIECH HA TEJIO, MOrPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIECH CHJIBI, ICMCTBYIOIIEH Ha TEJO B
KUIKOCTH, OT MAcCChl Tea.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOWICH  CHIIBI,
JEHCTBYIOUIEN HA TEJO B XKUIAKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30N0AbEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JijIsi CHJI, HAPABIICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOoOITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAs
IJTIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [Ipasuiio
MomeHTOB. [IpuMeHeHHMe mpaBuiIa paBHOBECHUS pbluara K OJOKy. «3050TOe
npaBmwio» mexanuku. KI1/] nmpocteix MexanuzmoB. [IpocTbie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dSHepruss. KuHeTmueckas ¢ NOTEHIMAIbHAS DHEPIUA.
[IpeBpailieHrie OHOTO BHJIA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
U IIPEBPALCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamophule padbomot u onvimel.

HccnenoBanue yciioBHil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3ydenne npaBuia peluara AJisi HOJABUKHOTO U HETOJBUKHOTO OJIOKOB.

Omnpenenenne KII1/I moaBuKHOTO U HETIOABM)KHOTO OJIOKA.

Omnpenenenue paboThl CUIIbI YIPYTOCTU MPU MOIBEME TPY30B MPHU TTOMOIIH
MMOABMKHOTO OJIOKA.

N3yueHne 3akoHa COXpPAaHEHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Paszgea 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPHH.



Mopenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUUM BENIECTBA.
Kpucrammuueckue u amopdubsie Tena. I'padeH — HOBBIM Marepuan JIsl HOBBIX
TEXHOJOTUN. TEeXHOJOrMU TMOJIYyUYEeHHS HUCKYCCTBEHHBIX anMma3zoB. OObsCHEHUE
CBOWCTB ra30B, XKUJKOCTEH W TBEPJBIX TEI HA OCHOBE IMOJOXKEHUW MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSIKEHWE, CMAauYMBAHUE, KANWLIAPHBIE
sBieHUs. TeIUIOBOE€ pacHIMpEeHHE U CKaThue. 3aBUCHMOCThH JIaBJI€HUS Ta3a OT
o0BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEOHEW KHHETUYECKOU SHEPTUEH
TEIJIOBOr0 JBUKCHUS YACTHUILL. TeMIepaTypHbIC IKAJIbI.

Baytpennsiss  sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW DSHEpIruu:
Teronepeaaya u COBEPIIICHUE padoTHI. Bunasl TeIIoNepeaayu:
TEIUIONPOBOJAHOCTh, KOHBEKIM, U3IydeHUEe. Buapl Temnonepenaun B OIpupoje u
TexHuke. HeoOpaTuMoCTh TEIIOBBIX MTPOIECCOB.

KoanuecTBOo TemnoThl. YIenbHas TEIJIOEMKOCTH BellecTBa. TeImiooOMeH H
TersioBoe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHHe TEIIOBOTO OaaHca.

[lmaBneHne u OTBEpACBaHNE KPUCTALIMYECKUX BEUIECTB. Y A€JIbHAS TEILIOTA
miaBieHus. IlapooOpazoBanue u koHjeHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMsA.  3aBUCUMOCTh  TeMIIepaTypbl  KUIEHUS  OT
atMochepHoro naBieHus. HacwlllleHHBI W HEHACHIIIEHHBIM map. BiaxkHOoCTh
BO3yXa.

DHeprus TOIIMBa. Y ejbHas TEIJIOTa CTOpaHus.

[TpuHumner padotTel TeroBbiXx aurateneit. KIIJ TemmoBoro nBuraresns.
TemnoBble JOBUraTeNM W 3allATa OKPYXKAKOWIIEW Ccpeapl. TemioBble TMOTEPU B
TEIIOCETSIX.

3aKOH COXpaHEHUs U TMPEBpaIIEHUs DPHEPIUU B MEXAHUYECKHUX U TEIJIOBBIX
IpoLEeCcCcax.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaOmronenne sBIeHHM TOBEPXHOCTHOTO HATSKCHHS, CMauydBaHUSA W
KalWUJISIPHBIX SBJICHUM.

HaOnronenue TemioBoro pacimpeHus Tel.

W3MeHeHne maBieHUS raza NpH HM3MEHEHHHM O00bEMa W HArpeBaHUM WIIH
OXJIAXKJCHUU.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Bune! Tenmonepenayn.

OxnaxIeHue IPU COBEPIICHUN PaOOTEHI.

HarpeBanue npu coBepiiieHuH pabOThl BHEIIHUMU CHUJIAMU.

CpaBHeHME TETUIOEMKOCTEN Pa3IMUYHbIX BEIIECTB.



HabGnronenue xurnenus.

Hab6nrogenune noctosiHCTBA TeMIIepaTyphl P IJIaBJICHUH.

Mojenan TemJIOBbIX JBUTaTEIICH.

Jlabopamophuie padbomot u onvimol.

OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbIThI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.

N3mepenue TtemnepaTypsl MpPHU MOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JNaTYHUKaA TEMIIEPATypHI.

OnpiTel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEII.

OnpeneneHue gaBileHUs BO3yXa B OJJTIOHE HITIPUILA.

UccnenoBanne 3aBUCMMOCTH JaBJCHUS BO3JyXa OT €ro oo0bémMa u
TEMIEPATYPHI.

[IpoBepka runore3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEW SHEprud Tela B  pe3yjbTare
TeIUIonepeaau U paboThl BHEITHUX CHJI.

UccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOTHOW H
ropsiueu BOJIBI.

OrnpeneneHue KoJUYECTBa TEIJIOTHI, MOJTYUYEHHOIO BOJAOW MPU TEIIIOOOMEHE
C HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

Onpenenenne MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HpioToHa-Pruxmana).

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI IJIaBJICHUS JIbJIA.

Paznen 7. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnekTpuszanus Ten. [[Ba pona 3JeKTpUUECKHX 3apsaoB. B3ammopencrBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnods. IlpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snexktpuyeckux 3apsAnoB. DIEMEHTAPHBINA AJIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpoBOAHMKH, JUAIEKTPUKA U TOJYNPOBOAHUKH. 3aKOH
COXpaHEHMS NEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUSI CYLIECTBOBAHUS DJIECKTPUUYECKOTO TOKA.
HNcToYyHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOro ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B METAILIAX, )KUAKOCTAX U ra3ax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUIECKOe HanpsiKEeHue. AMIIEpMETP
Y BOJBTMETP B LEMHU MNOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE MTPOBOJHUKA. Y IETBHOE



CONpOTUBJICHUE BenlecTBa. 3akoH OMa s yyactka uenu. [lociaegoBaTenbHoe U
napajielibHOe coelMHEHNE NpOoBOAHUKOB. D/]C B 11enu NOCTOSIHHOTO TOKA. 3aKOH
Oma nana nonuou nenu. IlpaBuna Kupxroga. Pacuér mpocThIX 3eKTpHUECKUX
uener. HennHelHbIe 3JIEMEHTHI.

PaGota ®w MoOIHOCTH dJeKTpuyYecKoro Toka. 3akoH JDxoynsa-Jlenna.
DnexkTpudecKre Ny U MOTPEeOUTENH IIEKTPUIecKoi sHepruu B O0bITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTBL.  B3aMMOJENCTBHME  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJId U €r0 3HAUYC€HUE TS KU3HU Ha 3eMIle.
OneiT Opcrena. MarHuTHOe 1oje 3JIEKTpUdeckoro Toka. OmnblT  Ammepa.
[IpyuMeHeHne >IJIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHE MArHMTHOTO TOJSA Ha
NpoBOJHUK ¢ TOKOM. Cuma Amnepa u onpeAeneHue €€ HanpaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. Vcmoyib30BaHHME 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBneHne 3MeKTpOMarHuTHON MHAyKIuuU. [IpaBuino Jlenna.
DIIEKTpOreHepaTop. CnocoOb1 IOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBISEMBIX MCTOYHHKAX DHEPTHH. JKOJIOTHUECKHE
po0JIeMbl SHEPTETUKH. TOIUTMBHBIE JIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsiI0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHIYKIIHS.

3aKOH COXpPAHEHHUS ANEKTPUUECKUX 3aPSAI0B.

MopgenupoBaHue CHIOBBIX JMHHAM 3JIEKTPUYECKOIO IIOJ C IOMOIIBIO
OYMa>KHBIX CYyJITaHOB.

ITpOBOIHUKH U AUBJIEKTPUKH.

HcTouHMKHM OCTOSIHHOTO TOKA.

JIelCTBHUS JIIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHue CUitbl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud cCOnpoTUBIICHUH.

BzaumonencTBrE TOCTOSTHHBIX MArHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3JAEICHHUS MTOI0COB MArHUTA.

MoenupoBaHrue€ MarHUTHBIX OJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe noje TokKa. DJICKTPOMAarHuT.



JlelicTBHE MAarHUTHOIO IOJIS1 HA IPOBOJAHUK C TOKOM.

DIEKTPOJBUIaTEIb MOCTOSHHOTO TOKA.

Omneitel ®apanes.

DIEeKTpOreHepaTop NOCTOSSHHOTO TOKaA.

Jlabopamophule pabomot u onvimel.

OnpITel 1O HAOMIOEHUIO DJIEKTPU3AIMU TeJl MPU COMPUKOCHOBEHUH H
WHIYKLHEH.

UccnenoBanne JAEUCTBUS JJIEKTPUYECKOrO TOJNS HA MOPOBOAHUKU U
TUAJIEKTPUKH.

COopka 1 HCTBITAHUE IEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUSI PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOIO COMPOTUBIICHUS
IPOBOJHUKA OT €0 JJIMHBI, IUNIOMAIU TONEPEYHOT0 CEYEHUS U MaTepHaa.

OrnpeneneHue yaeabHOr0 COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiia CJIOXKEHUS HANPsHKEHUW TPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKAa MPHU NApPAUIETbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue 31C 1 BHYTPEHHETO CONPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

IIpoBepka BrInoJIHEHUS 3aK0HAa OMa 17151 TOJTHOM 1ENu.

N3ydenune BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIN HOJYIPOBOAHUKOBOIO IHO/IA).

Omnpenenenue pabOTHI AAEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/JICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3lIelICHHH.

HccnenoBanue neicTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HAalpaBJICHUS TOKAa B KAaTylIKe U OT HAIUYHUS
(OTCYTCTBUS) CEplIEUHUKA B KaTYIIIKE.

N3ydenne necTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzydeHue padoThl AIEKTPOABUTATENS.

N3smepenue KIIJ[ anekTpoaBUrateibHONM yCTaHOBKH.

OneITel 1O HWCCIENOBAHHMIO  SIBJICHUSA JJIEKTPOMArHUTHON = HMHIYKIUU:
HCCIeIOBAaHUE U3MEHEHUM 3HAYCHUS U HAMPABJICHUS MHYKIIMOHHOTO TOKA.



9 KUIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe ABwxkeHue. MarepuanbHas Touka. CrHocoObl ONHUCAHMS
MEXaHUYECKOTO JBMXCHUS: TaOIWYHBINA, rpadudeckuii, anHanutuyeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEpAalliK C BEKTOpaMU, IPOEeKIMU BeKTopa. Paaunyc-
BEKTOP MATEpHAIIBHOW TOYKH, IEPEMENIEHNEe Ha IUIOCKOCTH. PaBHOMepHOE
MPSAMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MNPSIMOIMHEWHOE JBUXKCHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJMHEWHOE JIBUKEHHUE. Y CKOPEHHUE
cB0OOHOrO naaeHus. OnbITel ['anues.

['padrueckas mHTEpHIpETallv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
NEepPEMEILIEHHUS IS IPSIMOJINHEWUHOTO ABUKEHHUS.

JIBuxeHue Tena, OpoIeHHOro Mo/l YoM K TOPU30HTY.

JIBH>KEHHE TIO OKPYKHOCTH. JIMHENHAsT CKOPOCTh, YIJI0Bast CKOPOCTh, IIEPUO/T
¥ 4acTOTa OOpaIlleHus MpU PABHOMEPHOM JABUKEHUH IO OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPU JBUKEHUH MO0 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIO1IAsA CUIIA.

Ilepssiii 3ak0H HptoToHa. Bropoi 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIUII CynepHO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TPeHUs CKOJIbKEHUS, CUJla
TpeHus MoKos, Apyrue Buabl TpeHus. KospduuueHt tpenus.

JIBM>KEHHE Te MO OKPY>KHOCTH IMOJT IEUCTBUEM HECKOJIBKUX CHJL.

3akoH bepnymnum um nogbémHas cuia Kpbuia. COBpEMEHHbBIE JI€TAaTENIbHbIC
ammapatbl, CyJa Ha TMOJIBOJIHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBToMOOUJIsX. [[BHKeHHE Moe31a Ha MarHUTHOW MOAYLIKE.

Cuiia TSXKECTM M 3aKOH BCEMUPHOTO TATOTEHUA. JIBU)KEHHE Tel BOKPYT
IpaBUTAllMOHHOTO IIeHTpa (B ToM uwmcie miaHeT Bokpyr Comnua). IlepBas
KOCMHUECKast CKOpocTb. HeBECOMOCTh U Meperpy3KH.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTH.

NUmnynec Tema. M3meHenue wummynbsca. Mmmynbc cuibl. Ynpyroe u
HEYyNpyroe B3aUMOJACHCTBHE. 3aKOHbI H3MEHEHHMS M COXPAHEHHS HMITyJIbCa.
PeakTnBHOE IBMIKECHHUE.

Mexanndeckass pabota U MOIIHOCTb. PaGoTa CHIl TSXKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHepruu u pabotsl. [loTeHIManbHas SHEPTUs Tema, MOAHITOrO HaJ
NOBEPXHOCTBIO 3eMJM. [loTeHIManbHas SHEPTHS CKATOU NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa O KMHETMYECKOW DHEPIUMU. 3aKOH M3MEHEHHS] U COXPAHECHMS
MEXaHWYECKON YJHEPTUH.



Hemoncmpauuu.

HaGnronenne MexaHMYeCKOro ABUKEHUS Tejda OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEeHME NyTeW M TPAacKTOPUU JBWKEHUS OJHOTO M TOrO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKEHMUS.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

HabGnronenue nBM>XeHMs Tejla O OKPYKHOCTH.

Habmonenue MexaHuyeckux SIBJICHMM, MPOUCXOIAINIMX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUUM OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

HaOnronenue paBHoBecus Tell, CBOOOJHOTO MajeHus1, KoJieOaHusl MasiTHUKA B
MHEPLHUAIBHBIX CUCTEMAX KaK IMOATBEPKIAECHNUE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U AEHCTBYIOIIEH HA HETO CHUJIBI.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TETI.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua uMmiysibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHne UMITyJIbca IpH abCOIFOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne nMITyJIbCca MPU YIIPYTOM B3aHMOJICUCTBUU.

Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHue SHEPTUH NMPU CBOOOTHOM MaJICHHH.

CoxpaHeHue 3HEepPTUU NPHU ABUKEHUH TeJla MO JeHCTBUEM MPY>KUHBI.

Jlabopamophuie padbomot u onvimol.

KoHcTpynpoBaHue TpakTa [Uisi pasroHa W JAJIbHEWIIEro pPaBHOMEPHOIO
JIBUKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHXKCHUS
[IaPUKA 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella TPH PABHOYCKOPEHHOM JIBJKEHHH IIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIKEHUM 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTesbl: €ciiv MpU paBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEI, TO BPEMEHA OJJMHAKOBBI.

HccnenoBanue NBUKEHUS Tea, OPOILIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBaHre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenue kodhPUIEHTa TPEHUS CKOJTBKEHUSI.

Ornpenenenne KECTKOCTH NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT
CTeNeHH aeQopMaliy MPY>KUHBI.

Omnpenenenue pabOThl CWIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja Io
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YINPYrOCTH TMPU  TOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBHIKHOTO U TTOJBMYKHOTO OJIOKOB.

Pasznen 9. Mexannveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: Iepuo,
4acToTa, aMIUIUTyJa. | apMoHMYeckue KoneOanus. 3aTyXawlmue KoJeOaHusl.
Boinyxennbie konebanus. Pesonanc.

MareMaTuyeckuil U NPY>XKUHHBIA MasTHUKU. lIpeBpaiienue sHepruu Ipu
KOJI€0ATEeIbHOM JBUKEHUU.

Mexannueckue BOJHBI. [IpomonpHble W momnepeyHble BoOJHBL. (CBoiCTBa
MEXaHUYECKUX BOJIH: MHTepdepeHuus u qudpakius. JJuHa BOJTHB U CKOPOCTD €€
pacnpocTpaHeHuss. MeXxaHM4YeCKHUE BOJIHbI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. Pacnpoctpanenue um otpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MuHbpasByk u yneTpa3Byk. lcmons3oBanwue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmronenne xoneOaHuii Tea MOA JACUCTBUEM CHIBI TSKECTU U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenue BeIHYKIEHHBIX KOJIeOAHUM U pe30HaHca.

Pacnpoctpanenuie npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJENH).

Hab6mronenune natepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophuie padbomot u onvimol.

Ornpenenenue 4acTOThI U EPUOJIA KOJICOAaHU MAaTEMATUYECKOTO MAsTHHKA.

Onpenenenne 4acTOThI U MeprUoa KoJieOaHUN MPYKUHHOTO MasITHUKA.

UccnenoBanne 3aBUCUMOCTH TIEpHOIa KOJeOaHUW rpy3a Ha HUTHU OT JIJIUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHUH MPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a.

[IpoBepka HE3aBUCHUMOCTH TiepUOJaa KojJeOaHUW Trpys3a, MOJBEIICHHOIO K
JIEHTE, OT MAacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MIEPHOJIa KOJIeOaHUH MPYKUHHOTO
MasTHUKA OT MacChl Irpy3a U )KECTKOCTHU MPYKUHBI.

N3mepenune yckopeHusi CBOOOIHOTO MaeHUsI.



Pa3znesn 10. Di1eKTPOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMArHUTHOE  TOJIe.  JJEKTPOMarHuTHble  BOJHBIL.  (CBOiCTBa
AJIEKTPOMArHuTHhIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. lcmonbs3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOWM CBs3u. Pammonokamusa. Kocmuueckas
CBS3b.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: uHTephepeHus U TuQpaxiusl.

Hemoncmpayuu.

CBoiiCTBA PNEKTPOMATHUTHBIX BOJIH.

Nurepdepenius u qudpakiuys cBeTa.

Jlabopamophuie padbomot u onvimot.

N3ydenne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOUIBLHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHHUIO MHTEpPEPEeHIINH U TUPAKIIUK CBETA.

Paspges 11. CBeToBbBIC SABJICHHS.

JlyueBass Mojenb cBeTa M TreoOMETpHuYecKas onThka. McTouyHuKH cBeTa.
[IpsmonuueitHoe pacnpoctpaneHue cBeta. 3atMeHuss ConHna u JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenwue
M300pakeHN, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienne cBeTa. 3aKOH MpeoMIIeHUs cBeTa. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JImunza, xox uyuer B suH3e. Dopmyna ToHKOM JuH3BL. [locTpoeHue
M300paKeHU, CHOPMHUPOBAHHBIX TOHKOM JHMH30i. OnTuyeckas cucrema
doToammapara, MHKpPOCKONma M Tejeckoma. [y1a3, kak onTudeckas cUCTeMa.
bin3opyKocTh U JAIBHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tomyyenue n300pakeHUi B IIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO/I.

Xon tyuei B coOuparolei JInHse.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHui ¢ TOMOIIBIO JTUH3.

[Ipuniun aeictBus doToamnmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopenb riasa.



Pasnosxenue 6em0ro cBeta B CHEKTP.

[Tonyyenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yIVIA OTPAXKEHUS CBETOBOIO Jydya OT yIJIa
MaJICHUs.

N3yuenue cBONCTB N300pakeHUs B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUsI CBETOBOIO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTMH3BI.

Onpenenenne (QOKYCHOTO pPACCTOSHUS M ONTHYECKOM CHIIBI COOMpArONIei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl 1O BOCHPHATHIO IIBETa MPEIMETOB MPU WX HAOIIOJCHUM Yepe3
I[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna u muanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- u ramma-usnydenus. CTpoeHrne aTOMHOTO
anpa. HyxioHnas wmoxaens aroMmHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JlercTBue pagnOaKTUBHBIX
M3JIyYEHUW HA KUBBIE OPraHU3MBbI. 3allUTa OT PAAMOAKTUBHOTO U3ITyYECHUSI.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOrO0 M MacCOBOIO YHUCEIN.
OHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl UM 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounmkum sHepruu CosHua u 3BE3A. SlnepHas J>HEpreTHka.
DKOJIOTHYECKHE MPOOIEMBI SIAEPHON SHEPTETUKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TIOTJIONIEHHS.

CnexTpsl pa3In4HbIX a30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITYUEHHI.

Peructpanus nu3nydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamophule pabomot u onvimol.

Hab6nronenue CruioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3BMEPEHUE SHEPIUU YACTHULBI 10 TOPMO3HOMY ITyTH
(o gororpadusim).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPHTEIHLHO-00001IIAO U MOAYJIb.



[ToBTOpUTENHEHO-00001AIOIINI MOTYJIb MIPEIHA3HAYEH JJIsl CHCTEMaTU3alluu
U 0000mIeHHs  MpPEeIMETHOro  COAEpXkaHWs U ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO NPHU M3YYEHUH BCEro Kypca (U3HKU YIrIyOJEHHOTO YPOBHS, a
TaKKe JUIsl HIOJTOTOBKM K OCHOBHOMY T'OCY/JIApCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmponecce wu3ydeHMs JAHHOTO MOJIYJISL PEaTU3yIOTCS M MOJIy4YaroT
JalbHElIIee pa3BUTHE YyuyeOHblE JAEWCTBUA, O0OECIEeUYMBAIOIIME JOCTUKEHHUE
MpPEeJIMETHBIX W METAlpEeJAMETHBIX PE3yJbTaToOB o00yuyeHus, (popmMupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSICHEHHE U ONKMCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUM, HUCCIEeNOBATENIbCKUE AEMCTBUS (BBIIBUKEHUE
TUIOTE3, MTOCTAHOBKA LIEJIM M IUIAHWPOBAHUE MCCICAOBAHUSA, aHAIU3 JaHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoututenbHO (OPMOI  OCBOEHHS MOAYJSA ABISETCS MNPAKTHKYM,
IporpamMma KOTOpOro BKJIFOYAET:

pelleHre 3a7ad, OTHOCSIIMXCSA K pa3jIMYHBIM pasjeinaM M TeMaM Kypca
(U3HUKY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PA3HbIX Pa3/IeoB;

BBINIOJIHEHHE JTA0OPATOPHBIX Pa0OT M ONBITOB (BKJIIOYasi pabOThI U ONBITHI U3
IIEpEYHEe K pa3fenaM Kypca) B YCIOBHUSX CaMOCTOSATEIBHOTO IUIAHUPOBAHHUS
IPOBEICHUSI UCCIIEOBaHMsI, BBIOOpa U OOOCHOBAHUS METO/1a U3MEPEHHUS BEIUYUH,
COOpKH IKCIIEPUMEHTATBLHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl IO €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paboTy Haj rpyNIoOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMU, CBSI3aHHBIMU C
cojiep>KaHueM Kypca (pU3uKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJACHUEM JTUAarHOCTUYECKON paboThl 3a Kypc (PU3UKHU YriIyOJIEHHOTO YpOBHS,
BKJIIOYAIONIEH 3a/laHusd pPa3HOTO0 YpPOBHSA CIIOKHOCTU. Pe3ynbTarbl BBITOJIHEHUS
JUArHOCTUYECKON pabdOThl MOTYT IMOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YyYarOIIUXCsl
K OCHOBHOMY TOCYAapCTBEHHOMY J3K3aMeHy 1o (u3MKe, a TaKxke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHINA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIIPABIICHO
Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U NMPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare nzyuenus Gpu3nku Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus
y oOyyaromierocsi OyayT copMupoBaHbl CIEAYIONIME JIUMYHOCTHBIE PE3YJIbTaThl B
JacTH:

o 1) nampuomuueckozo éocnumanus:

MIPOSIBJIICHHE MHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3NYeCKoi HayKH;

IIEHHOCTHOE OTHOIIEHUE K JJOCTH)KCHHUSIM POCCUHCKHX YUEHBIX-(PU3NKOB;

e 2) 2parxcoanckozo u 0yXo8HO-HpAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIECHUHU OOIIECTBEHHO 3HAYMMBIX
U 9TUYECKHUX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHXKCHHM
busuKy;

OCO3HAHWE BAXKHOCTH MOPATHHO-ITUYCCKUX MPUHIIUIIOB B JEATEIHHOCTH
YYEHOrO;

o 3 )3cmemuueckozo 60CRUMAHUA:

BOCHIPHSTHE ICTECTHYCCKUX KauyeCTB (PU3MUCCKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) yennocmu HayuH020 NO3HAHUA:

OCO3HAHHWE IIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHH, BaKHEWINCH COCTaBIISIOIICH
KYJbTYPHI;

OpUEHTAIlUA B JIEATETLHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAy4yHOU JIFOOO3HATEILHOCTH, HHTEpeca K HCCIEI0BATEIBLCKOM
TeSATENBHOCTH;

o 5) popmuposanun Kynomyput 300p06ba U IMOYUOHATLHO20 ONAONONYHUUA:

OCO3HaHHWE IIEHHOCTHM Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXHOCTH TpaBWI OE30MacHOTO TIOBEJACHHS Ha
TpaHCIIOPTE, HA JOpOoraxX, C OJJICKTPUUYECKHMM U TEIJIOBBIM O00OpYyIOBaHHUEM B
JIOMAIITHUX YCIIOBUSX;

c(hOpMHPOBAHHOCTh HaBbIKa pedeKcuu, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ IMpaBa y APYroro 4eJIoBeKa;



e 6) mpyooeoco eocnumanus:

AKTUBHOE yYacTUE B pELICHUM NPAaKTHYECKUX 3ajady (B paMKax CEMbH,
o0pa3zoBaTeILHON OpraHU3alvy, Topoja, Kpas) TEXHOJOTHUYECKON M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUI;

HWHTEPEC K MPAKTUIECKOMY M3yUCHUIO MPOohecCuii, CBI3aHHBIX ¢ (DU3UKOMH;

e 7) 3K0J102U4eCK020 60CHUMAHUA:

OpUEHTAIlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHWM JUIs pelieHus 3ajad B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OILIEHKH HUX
BO3MOYKHBIX ITOCIICICTBUN 111 OKPYKAIOIIEH CPEbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8) adoanmauuu K U3MEHAIOWUMCA YCIO0BUAM COUUAILHOU U NPUPOOHOU
cpeovl:

NOTPEeOHOCTh BO B3aMMOJICUCTBUM TPU BBINOIHEHUH UCCIENOBAHUN H
MIPOEKTOB (PU3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSATEeNbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUN, YMEHUU (HOPMYIUPOBATH
U], TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

O0CO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

IUIAHUPOBAHUE CBOETO pa3BUTUS B TMPUOOPETEHUH HOBBIX (U3HUECKUX
3HAHMU;

CTpPEMJICHUE aHAJIU3UPOBATh U BBISIBISATH B3aUMOCBS3U MIPUPOJIbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBUUA C Y4Y€TOM BIMSHHUS Ha OKPYKAIONIYIO Cpeny,
BO3MOKHBIX TJI00AJIBHBIX MOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OocBOE€HMs MporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIC ICUCTBUS.

Ilo3naBaTeqbHbIC YHUBEPCAIbHBIE YUeOHbIE 1eiicCTBUS
ba3soBble Jlorn4yeckue aeicrBus:
BBISIBJIAT U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BeHMIN), KJIIaCCUPUITUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTHUBOPEUYUS B paccMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISITh NPUYMHHO-CIIEACTBEHHBIE CBSA3M MPU M3YYEHUH (HU3HUECKUX
ABJICHUA M TIIPOLIECCOB, JI€NaTh BBIBOJABI C HCIIOJIB30BAHUEM JIE€AYKTUBHBIX U
WHIOYKTUBHBIX  YMO3AKJIIOYEHMI, BBIABUraTh THUIOTE3Bl O  B3aWMOCBS3SX
($u3nYECKUX BEITUYMH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 penieHust yueOHo (u3nyeckoi 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB pEILIEHUs, BbIOOpP HanOosiee MOAXOMSIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KDUTEPUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

HCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHNUS;

MPOBOJUTH MO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
buznyecKuit SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBaHUE (DU3UUECKOTO SIBJICHMUS;

OLIEHMBATh Ha NPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, OTYyUYEHHYIO
B XO/I€ UCCJIEI0BAHMS WJIK HKCTIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYIHPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICJOBAHMUS,

IPOTHO3UPOBATH BO3MOYXKHOE JalbHENIIEe pa3BUTHE PU3NUECKUX NPOLIECCOB,
a TaKKe BbIJBUTaTh MPEIINOJIOKEHUS 00 HMX pPAa3BUTUM B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ ungopmanmei:

OPUMEHATh Pa3IMYHbIE METO/bl, UHCTPYMEHTBhl M 3alpochl MpHU IMOUCKE U
oTOOpe UHPOPMALIUU UM JAHHBIX C YYETOM MPEASIOKEHHONU yueOHOHM (hrU3nuecKoit
3a/1a4u;

aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IpECTaBICHMUS;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
MHPOpMAlM U WJUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMM CXEMaMH,
auarpaMMaMu, MHOM TpadUuKoi U UX KOMOMHAIUSIMU.

KoMMyHUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe IelicTBUS:

B XOJC¢ OOCYXIEHHUs YydeOHOro marepuaja, pe3yiabTaToB J1a0OpaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI H
BBICKa3bIBaTh WJIEW, HAICJICHHBIC Ha pEIICHWe 3aJayd M TOJAJCp KaHHe
OJ1aroKe1IaTeILHOCTH OOIIEHNUS;

COITOCTAaBIISATH CBOU CYXKJICHHS C CYXACHUSAMHU APYTHX YYaCTHHKOB JHAJIOTa,
oOHapyKUBaTh Pa3IMINE U CXOJCTBO TIO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YJbTaThl BBIMOJIHEHHOTO (PU3WYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHAHONW M WHINBUAYATHHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBIL;

IPUHUMATh LEIH COBMECTHOU JESTeNbHOCTH, OPraHU30BBIBATh JACHCTBUS 110
e€ JOCTWKEHHUIO: pacHpeleNiaTh pojd, OOCYXAaTh IPOLECChl U Pe3ybTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOJIBLKUX JIIOJICH;

BBINIOJIHATh CBOK YacTh padOThI, JOCTUras Kaue€CTBEHHOI'O PE3yJbTaTa Io
CBOEMY HAIPABJICHUI0O M KOOPAMHUPYS CBOU JEHCTBUS C JPYTHMMH YJICHAMH
KOMaH/1bl;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOUIMH NPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIE YHHMBepcaJbHbIe Y4eOHbIE qeiCTBUSA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YY€OHBIX CUTYAIHSIX, TPEOYIONTUX IS
pereHns GU3NIeCKuX 3HaAHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHUM
(MHAMBUIyATTbHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUM TPyIIoi);

CaMOCTOSATEIILHO COCTABJISATh AJNTOPUTM pelieHUsT (PU3NUECKON 3a7aud WIH
IJIaH HCCIEJOBaHUS C YYETOM HMMEIOIIUXCS PEeCypcoB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh MpeIjlaraeMble BAPUAHTHI pELICHUN;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

JaBaTh a/ICKBATHYIO OIIEHKY CUTYallMH U NpeaiaraTh IJIaH €€ U3MEHEHHS;

OOBSCHATh  MPUYMHBI  JOCTUXKEHUS  (HEHOCTH)KEHHS])  pe3yjbTaToB
NeSTeNbHOCTHU, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(GU3UYEeCKOro HCCNEOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHMBIIMXCS CUTyallul, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEJIN U YCIOBUSIM.

CTaBUTh CE0Sl HA MECTO JPYroro 4ejaoBeKa B XOJI€ COopa WU JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY APYTroro.

NpU3HABATh CBOE MPABO HA OLIMOKY MpHU pelleHUU (PU3NYECKUX 3a/1a4 WIH B
YTBEPKJIEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4enus ¢ 7 Knacce npeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUUYECKHUE SBJICHUS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIeJb, THUIOTe3a, €AUHUIBI (U3HMUYECKUX BEIUYUH, aToM,
MOJIEKYyJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, KUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE [IBIXKEHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIUHEUHOE),
TPAeKTOpHUs, PaBHOJACHCTByIoIIas cui, nedopmarus (ympyras, IIacCTHYECKas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

YBEPEHHO paznuyaTh siBleHus (nuddysus, TEmIoBoe ABMKEHHE YaCTHUII
BEILIECTBA, PABHOMEPHOE [BIXKCHUE, HEPABHOMEPHOE [IBHXKCHHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEP/IBIX TEJ C 3aKPEIUIEHHON OChIO BpAILICHMUS,
nepenaya JaBieHUsT TBEPJABIMH TEJNAMH, KUJIKOCTAMH M Ta3aMu, atMochepHoe
JaBJICHUE; TUTABAHUE TEJl, TPEBPAICHUS MEXaHUYECKON SHEPIUH) IO OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3NYecKoe SBICHHE,;

pacmo3HaBaTh  MPOSIBIIEHWE  M3YYEHHBIX  (PU3UYECKHX  SBJICHUM B
OKpY’KarolieM Mupe (B TOM uuciie (U3NYECKHUE SIBICHUS B MPUPOJE: MPUMEPHI
JIBWO)KEHUSI C PA3JIMYHBIMUA CKOPOCTSIMHA B KUBOM M HEXUBOW MPUPOJIE, AEHUCTBUE
CWJI TSDKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO
JIaBJICHUS HA XUBOW OpraHU3M, IJIaBaHHUE PBIO, phIYard B TEJ€ 4YeJIOBEKa), MpH
ATOM MEPEBOJIUTh MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKHN) PU3UUYECKUX SBJICHUMH;

OMKCHIBATh W3YUYCHHBIE CBOWCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJb3YS
¢bu3nyeckue BeaMUMHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpeMs, IyTh,
CpelHsisi CKOPOCTb, CHJia YNPYrOoCTH, CHJIa TsDKECTH, BeC Teja, Cujia TPEHHUS,
JaBlieHUE TBEPIOIro TeJa, JAaBJIEHUE CTOJ0a KUJKOCTH, BBITAJIKUBAIONIAS CHUJIA,
MEXaHH4YeCKas padoTa, MOIIHOCTb, IICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAs ¥ MOTEHIIUATIbHASL SHEPTUS ), TIPH
OMMCAHUU MPABUIIBLHO TPAKTOBATh (PM3UYECKUM CMBICI HMCIOJIb3yEMbIX BEIUYMH,
UX O0O03HAYCHHUS] U EAUHULIBI (PU3UYECKUX BEIUYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMHU BEJIUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWMCTBA TeJl, (PUIMYECKUE SBJICHUS U IPOIIECCHI,
WCIIOJB3Ys MpaBUja CIOXKEHUs cuil (BIOJb OJAHOM mpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBeCHs pblyara (0i0Ka), «30J0TOE
NPaBWJIO» MEXAaHWKH, 3aKOH COXpaHEHUS MEXaHWYECKOW DSHEpPruu, MpH HTOM
JaBaTh CIOBECHYIO (OPMYJHMPOBKY 3aKOHA M 3allUChIBATh €r0 MaTEMaTHYE€CKOE
BBIPAXKEHUE;

CTPOUTH TMPOCTHIC (PUZUUYECKUE MOJICTU PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCNIATh TNPU ITOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMICTBA



00BEKTOB, ITPOIIECCOB, SIBICHUMN, IPUMCHITH (DU3NUSCKUE MOJETH ISl OO BSICHEHUS
(bU3UYECKUX MPOIIECCOB U pEIIeHUs yueOHBIX 3a]1ay;

OOBSACHATh (PU3NYECKUE SBJICHMUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHBIE 3a7a4d, B TOM 4YHCJIE TPEOYIOIMe YHCIECHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBHIOHMpATh aJ€KBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIATH MPUYMHHO-CIEIACTBEHHBIC CBSI3U U BHICTPauBaTh
JOTMYECKYI0 LEMOYKY PACCYKIAECHUM C ONOpPOM Ha W3YyYEHHBIE CBOWMCTBA
(bU3NYeCcKUX SBICHHUM, (PU3NYECKre 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

pemiath pacuy€THble 3a1a4yu (B 2—3 ACHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3uKy, BpIOMpas aIeKBaTHYIO (GU3HUYECKYIO MOJIEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopmyJl, CBA3BIBAIOLIIMX (PU3NYECKHE BEJIMYMHBI, 3aMMChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHWE 3a/1aud, BBISBISATH HEIOCTAIONIUME WM W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP MeETOAAa pEIICHUs] 3aJayd, HCIOJIb30BATh
CIPABOYHbIE JAHHBIE, TPOBOJUTH MAaTEMaTUYECKHE MPEeOoOpa3OBaHUS U PACUETHI,
OLICHUBATh PEATMCTHUYHOCTh MOJYYEHHOTO 3HAaY€HUs (PU3NYECKOH BEIUYUHBI U
OTIPENIENSITh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/1auu;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPblE MOXHO PEIIUTh TpU OMOUIA
(¢u3MYEeCKUX METOJ0B, M NpeajaraTb OpPUEHTUPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAHUM  HWCCJIENOBAHMS  PAClO3HAaBaTh  MPOBEPSAEMOE  IMPEAIOJI0KECHHE
(TUmnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT;

MIPOBOAUTH OMBITHI TIO HAOIIOAEHUIO (PU3UYECKUX SBJICHUN WM (PU3MIECKUX
cBOMcTB Ten (nuddysus, TEMIOBOE pPACIHIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOAECHCTBHUM TEJ, Mepeiada JaBICHUS KUIKOCThIO
U Ta30oM, MpOsIBICHUE ACHCTBUS aTMOC(EpPHOro MaBlICHUS, NEUCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOMIOAEHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOUHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIHI,

NPOBOJUTH TMpPSMbIE W KOCBEHHbIE HU3MEpEeHUs] (U3MUYECKUX BEITUUYHH
(paccrosiHue, IpOMEKYTOK BpEMEHH, Macca Tena, 00bEM Telna, cujia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CHJA TPEHHUS CKOJIbKEHHsS, JABJICHHE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEHCTBYIONIAs HAa TMOTPYKEHHOE B KHUIAKOCTH
TeI0, KOID@PUIMEHT TOJE3HOro  JEWCTBHUSI  MPOCTBIX  MEXaHU3MOB) C
HCIIOJIb30BAaHUEM aAHAJIOTOBBIX W LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METO/Aa M3MEpEeHUus, (PUKCHUPOBATh IOKa3aHUS MPUOOPOB, HAXOJIUTH 3HAUCHHE
M3MEPSIEMOM BEJIMYUHBI C TOMONIBI0 YCPEHEHHUS PE3yJIHbTATOB CEPUU U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;



MPOBOANTH HECIIOKHbBIE AKCIIEPUMEHTAJIbHbIE HMCCIEIOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BEIUYMH (3aBUCUMOCTH IYTH PABHOMEPHO JABIKYIIETOCS Tela OT
BPEMEHH [BMKCHHS TeJa, CUJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAJIbHOTO
JABJICHUsI, KauecTBa OOpabOTKM MOBEPXHOCTEM Tl W HE3aBUCUMOCTH CHIIbI
TPEHUs OT IUIOIIAAU CONPUKOCHOBEHHUS TE€J, CHJIBI YIPYTOCTH OT YAJUHEHUS
NpPY>KUHBI, BBITAJIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Telaa U OT
IUTOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TIIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHM IIaBaHUS TEJ, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm ¢GOpMyJIUpOBaTh 3a7adyy W THUIOTE3Y
UCCIICZIOBAHUS, CAMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEJOBAHHUE, CAMOCTOSITENIBHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIB30BaHUEM HWHCTPYKIIUH,
MPEJICTABIATh MOJYYSHHbIE 3aBUCUMOCTH (DPM3MUYECKUX BEIIMYMH B BHUE TaOIUI] U
rpaMKoOB, OIEHUBATh MOTPEIIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
UCCIIEJIOBAHMUSI,;

coONoaTh TpaBWia TEXHUKH O€30MacHOro Tpyna Impu paboTre ¢
71a00paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUIIBI IEWCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETp, cooOularoImmecs Cocyapl, OapomeTp, pblyar,
MOJIBWKHBINA M HETIOJBMKHBIN OJIOK, HAKIIOHHAS! TTOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3yUYE€HHBIX TPUOOPOB, TEXHUIECKIX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPON Ha WX omucaHus (B TOM
qucie: NOJIIUIHUKYN, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHUI npecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, aPEOMETpP), HCIONB3YysS 3HAHUS O
CBOMCTBaxX (PU3MUECKUX SBJICHUM M HEOO0XOAuMble (U3HYECKHE 3aKOHBI, H
3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YUYEHHBIX TEXHUUECKHUX
YCTPOMCTB, HM3MEPHUTEIHHBIX MPHOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
peleHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

IPUBOIUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTHUECKOTO
UCMOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU AJIs 00€CICUEHMsI
0e30MacHOCTH TMpHU OOpalllEeHWHd C MpUOOpaMH UM TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHHUs 3I0POBbsI U COONIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKPYIKaIOIIEH CPEE;

OCYILECTBIATh OTOOP HCTOYHUKOB MH(pOpMALIUU (PU3MUECKOTO CONEPKAHUS B
HuTepHeTe, caMOCTOSTENbHO (HOpMyIHpysl TOHMCKOBBIM 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHMA WU MyTEM CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS MNPOTUBOPEUMBOM HMIM  MOXET  OBbITh
HEI0CTOBEPHO;



WCIIOJIb30BaTh TP BBIMOTHEHUN YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpkKaHUs, CIPABOUYHBIE MaTEpHUAIIbl, PECypChbl CETH
WNutepHer, BiageTh mnNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHus
MH(pOpMAIIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMaIUU (HU3UUYECKOTO COJEPKAHMS, B TOM YHUCIE
MyOJIMYHO JIeNIaTh KPaTKWE COOOIIEHUS O pe3yjbTaTax MPOEKTOB WU Y4eOHBIX
WCCIIEIOBAHUM, TPU HSTOM TIPaAaMOTHO HCHOJIB30BaTh HM3YUYEHHBIM MOHATHUIUHBIN
ammapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

OpU BBIMOJTHEHUH Y4YEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacHpenessiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aja4aMu, CIEAUTH 3a
BBITIOJTHEHHWEM IUJIaHA JEHCTBUI, aJ€KBaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTh TIPYNIIbI, BBICTPAUBAaTh KOMMYHHMKATUBHOE B3aUMOJCHUCTBUE,
YUHUTBIBasi MHEHUE OKPYKAIOLIUX.

K koHiy oOydeHus ¢ 8 Kiacce npeaMETHBIE pPE3yJIbTaTbl Ha YTiyOJEHHOM
YpOBHE JIOJKHBI OTpaXxkaTh CPOPMHUPOBAHHOCTD y 00YUaIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA (Macca W pa3Mephl MOJIEKYJI, TEIUIOBOE JBUXKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHUE H
amop(HbIe TeJa, HACHILEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOB M3MEHEHHS
BHYTPEHHEW DSHEPIrUM, DOJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIIPOBOAHUKH, AUDIEKTPUKH, UICTOUHUKHA OCTOSIHHOTO TOKA, SJIEKTPUYECKOE U
MarHUTHOE TOJs, ONTHYECKas CHUCTEMA) U CHUMBOJMYECKHM S3BIK (DUBHKU TIPHU
pelIeHnr YUYeOHbBIX U MPAKTHUECKUX 3a7a4;

YBEPEHHO pa3jiMyaTh SIBJICHHS (TEIUIOBOE pPACIIMPEHHE (CKATUE), TEIIOBOE
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHUE, KalWJLUIIPHBIC SBJICHUS,
UCIIapeHue, KOHACHCAlUs, IUIABJICHHE, KPUCTAJUIM3ALUs, KHUIIEHUE, CIOCOOBI
Terionepesadn (TermIonpoOBOAHOCTb, KOHBEKLINS, U3IIyYEHHUE), TEILUIOBbIE OTEPH,
ANIEKTpHU3alUsl TEJ, B3aUMOJCHCTBHE 3apsioB, NEHUCTBUSA 3JIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKAaHUE, B3aUMOJICHCTBUE MATHUTOB, AEMCTBUE MAarHUTHOIO TOJIS Ha
MIPOBOJHUK C TOKOM) IO OINHCAHHMIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh  MPOSIBIICHWE  WM3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpy»XaromeM wmupe (B TOM uucie (QU3MYeCKHe SBICHUS B TMPUPOJE:
MOBEPXHOCTHBIE M KalWJUISIPHBIE SIBIICHUS B TPUPOAE, KPUCTALIBI B HPHUPOJE,
uznyuyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHHE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMid, Apeld MoIocoB, poJib MArHUTHOTO
noyis JUIs KU3HU Ha 3emJjie, MOJSIPHOE CHSIHUE), TpPH HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJEIATh CYIECTBEHHBIE CBOMCTBA
(mpu3HaKkyn) GU3NYECKUX SIBICHU;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3WUYECKHUE SIBICHHS, HCIOJIB3YS
¢duznyeckre BEIMYMHBI (TEMIlepaTtypa, BHYTPEHHSII HHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa Tra3a, yAelbHAs TEIUIOEMKOCTh BEIIECTBA, y/AENbHAas TEIUIoTa
TUTABJICHMSI, YJENIbHAsl TeIioTa mapooOpa3oBaHMsl, yAENbHAsl TEIJIOTa CTrOPaHUs
TOIUIMBA, KOA(DPHUIIUESHT MOJE3HOr0 JEUCTBUS TEIJIOBOW MAaIllIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, DJJIEKTPUYECKHA 3apsij, CuUjJa TOKa, DSJIEKTPUYECKOE
HaIpssKeHWE, CONpOTUBIEHUE MpoBoAHUKA, D/IC B 1ienu MOCTOSHHOIO TOKa,
AIIEKTPUUECKOE YJEIbHOE COINPOTHUBJICHHE BeEIleCcTBa, paboTa M MOUIHOCTD
AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MPABUIILHO TPAKTOBATh (DU3NUYECKUN CMBICT
WCIIOJb3YEMbIX BEJIUYUH, MX OOO3HAYEHUS U EAUHUILI (PU3MUECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH rpadMKi U3yUYECHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOWMCTBA TeJl, (PUIMYECKUE SBJICHUS U IPOIIECCHI,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEI[ECTBA, ypaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsiaa, 3akoH KylloHa, MpUHLMIN CYNEPHO3UIUU AIEKTPUUYECKUX IOJEH, 3aKOH
Oma mis yuactka 1enu, npaBuia Kupxroda, 3axkon Oma i1 OJIHON 1IeMHd, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHHs SHEPrHH, MPU 3TOM PA3IUYaTh CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BhIPAKEHNUE;

CTPOUTH MPOCThbIE (PUIUYECKUE MOJIETU PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJEIATH IPU ITOM CYIIECTBEHHbIE W BTOPOCTEIEHHBIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, ABICHUHN, IPUMEHSIThH (PU3NUECKUE MOJETH ISl OObSICHEHUS
(U3UYECKUX MPOIIECCOB M PEIIeHUs yueOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBICHHUS, MPOIECCHI U CBOMCTBA TEJl, B TOM YKCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TPeOyIolMe YHCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAYEHUW (PU3NYECKUX BEIWYUH, IPU ITOM BBIOMpATh aJ€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYIO ILIEMOYKY PpAaCCYKJICHUM C OIIOPpOM Ha U3YyYEHHBIE CBOMCTBA
(dbuznyeckux sBiIeHUM, (HU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pellaTh pacu€THbIC 3ajauyu (C Omopoil Ha 2—-3 ypaBHEHHUS) IO
U3y4aeMbIM TeMaM Kypca (U3UKU, BHIOMpAs aleKBaTHYIO (QU3HUYECKYIO0 MOJIETh, C
HCIIOJIB30BaHUEM 3aKOHOB W (OpMyJ, CBSI3bIBAIOIIUX (DU3UYECKUE BEIUYUHBI,
3aMUChIBATh KPaTKOE YCJIOBUE W Pa3BEPHYTOE pPEIICHHE 3aJlaud, BbIABISThH
HEJIOCTAOIINE MM W30BITOYHBIE JTAHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHHUS
3a/laud, HCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATb METOAbl aHaJN3a
pa3MepHOCTEN, UCTOJb30BaTh I'paUUECKUE METOMbl PEIICHUS 3a]ay, MPOBOIUTH



MaTeMaTHYeCKUe IMpeoOpa3oBaHus W pPAcuy€Thl, OLIEHHWBATH PEATMCTUYHOCTD
[OJYyYEHHOTO0 3HaueHus (U3MUECKON BEIMYUHBI U ONPEACNATh Pa3MEPHOCTb
(13UYECKON BEIMYMHBI, TOTYYEHHOU NMpU PEIICHUH 3a/1a4K;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NpPH OMOLIA
bu3nyecKux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIM CIIOCOO pelIeHUs, B
ONHMCAaHUU  HUCCIIEJOBaHMsS  pPaclo3HaBaTh  IIPOBEPSEMOE  MPEANOIOKEHHUE
(rumnoTesy), UHTEPIPETUPOBATH MOIYUYEHHBIN PE3ybTaT;

MIPOBOJUTH OMBITHI 0 HAOIIOACHHUIO (PU3UUECKUX SBICHUN WU (PU3HUUYECKUX
CBOMCTB Te€N (KalWJUISIPHBIE SIBJIEHUS, 3aBUCUMOCTbH JAaBJIEHHUS BO3]yXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH IIpolLecca OCThIBaHUS (HarpeBaHus) IpH
U3IYyYEHUU OT I[BE€Ta M3JIydarolled (IOTJIOLIAoNIe) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEpATypbl KUJAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTPU3aLUs TEJI U B3aUMOJECHCTBUE IEKTPUUYECKHUX 3apsA]0B, B3aUMOJEHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3yaJIM3alisl MArHUTHBIX MOJE€H MOCTOSIHHBIX MarHuTOB,
JEHCTBUS MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA JJIEKTPOABUIATENS IOCTOSIHHOIO TOKA): ()OpMYJIMPOBATH MPOBEPSEMOE
IOpeanoiiockeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaOJIOJCHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa 00OpyJOoBaHMUS,
OMKCHIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

MPOBOJUTh MpSAMbIE M KOCBEHHbIE W3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHAS BIAXHOCTh BO3[yXa, CWJa TOKA, HaIpsHKEHHE,
yleiabHas TEIUVIOEMKOCTh BELIECTBA, COINPOTUBICHHE NPOBOJHMKA, paboTa U
MOIIIHOCTh 3JEKTPUYECKOT0 TOKA) C MCHOJIb30BAHMEM AHAJIOTOBBIX M IIU(PPOBBIX
puOOPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpPEHUs, (PUKCHPOBATH MOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUEHUE U3MEPSEMON BEIMUYMHBI C TOMOUIBIO YCPEAHEHHUS
pe3yJIbTaTOB CEPUHU U3MEPEHUIN U OLIEHUBATh IOTPELIHOCTh U3MEPEHMUI;

MPOBOJIUTH AKCIIEPUMEHTAIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTENH (DU3UUECKUX
BEJIMYMH (3aBUCHUMOCTH JABJIEHUs BO3AyXa OT €ro oObéMa W HarpeBaHUs WIIU
OXJIAXKICHHUSI, UCCIIeIOBAaHUE SIBICHUS TEIUI00OMEHa IPU CMEUIMBaHUH XOJIOIHOM U
ropsiueid  BOABI, 3aBUCHMOCTb COIPOTUBJIEHMS] INPOBOJHUKA OT €ro JJIUHBI,
IUIOLIAM TIOMEPEYHOr0 CEYEHUS M YACJIBHOIO COMNPOTUBIEHUS BELIECTBA
MIPOBOJIHUKA, CHUJIBI TOKA, MPOTEKAIOLIEr0 Yepe3 MPOBOJHUK, OT HANPSLKEHHS Ha
IIPOBOJIHUKE, MCCIIEIOBAHME MOCIEAOBATENBHOIO M MapaJUIEIbHOIO COEIMHEHUI
IPOBOJIHUKOB): COBMECTHO C YyduTeJdeM (HOpMyIHpoOBaTh 3aJady M THIIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTENIBHO IUIAHUPOBATh HMCCIIEJOBAHHUE, CaMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIOJb30BaHUEM WHCTPYKIIUH,
NPEJICTaBIATh MOJYYSHHbIE 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE TaOIUI] U
rpaUKoB, OLEHUBaThb NOTPEIIHOCTH, [JeNaTh BBIBOABI IO pe3yJbTaTam
UCCIIEJOBAHMSI;



coOmrofaTh mMpaBmiia O€30MacHOr0 TpyJa Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPHUHIIUIIBI JEHCTBUS M3yYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX IPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClIe: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amImepMerp,
BOJITMETP, CUETUYUK DIEKTPUUYECKON SHEPTUH, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTellbHble  3JEKTPONpUOOpbl  (MPUMEpPBI), MPEJOXPAHUTENIM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATHUTOB, AJEKTPOJBUTATENH MOCTOSTHHOTO TOKA), MUCIOJIb3Ysl 3HAHHS O
CBOMCTBax (PU3MYECKUX SABJICHHUMA, HEOOXOAUMbIE (PUIUYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIIbHBIC
npuOOpsl TI0O CXeMaM M CXEMAaTUYHBIM PHCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, [BUraTeldb BHYTPEHHETO  CropaHus,
AJNIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl DJEKTPUYECKUX LIEMeH ¢
MOCJEAOBAaTEAbHBIM U TapaUieIbHbIM COCIMHEHHEM JJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS AJIEMEHTOB 3JIEKTPUUECKUX IIETNEH, UCIOIb30BaTh CXEMBbI
U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKHX YCTPOWCTB, U3MEPHUTEIbHBIX
MPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB MPU PEIICHUH y4eOHO-MIPAKTHUYECKUX
3azay;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O TIPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM KU3HU JJIsi 0OECTeUeHHUs
0e30MacHOCTH MpHU OOpalllEHUHd C MpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpPAHEHMSI 370pOBbSi M COOJIOJICHUS HOPM HKOJOTHYECKOTO TOBEJEHUS B
OKPYIKAIOIIEH CPEE;

OCYUIECTBIIATH MOUCK MH(pOopMaluu Gunyeckoro cojepxanus B UnrepHere,
CaMOCTOSITeNIbHO (HOPMYJIUPYsS TOMCKOBBIA 3ampoc, HAa OCHOBE HWMEIOIINXCS
3HAHUW W CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(OpMAIIUIO,
KOTOpast SIBJSIETCS] IPOTUBOPEUUBON I MOKET OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (puznuecKkoro cojep)kaHus, CIPaBOUYHbIE MaTepUalibl, PECYpChl CETU
NurtepHer, BiageTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHus
HH(pOpMaIU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUWE YCTHBIE COOOIICHMUS,
0000611as1 HHGOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3MUECKOTO COJICPKaHMUs, B
TOM  4yucjiae NyOJUYHO  TOPEACTaBIATh  pPE3yJbTaTbl  MPOEKTHOM  WIIU
HCCIEI0BATENbCKOM AESITEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbIN
NOHATUMHBIA ~ ammapaT  Kypca  (U3HKH,  COMPOBOXKAATH  BBICTYIUICHHE
MPE3ECHTALUEN;



IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB W HMCCIEAOBAHUN (PU3NUECKUX MPOILIECCOB
pacnpenensiTh OOf3aHHOCTM B TPYyIIEe B COOTBETCTBUM C TOCTaBICHHBIMU
3aJlayaMu, CJIE€IUTh 32 BBIOJIHEHHEM IUIaHA JAEMCTBUI M KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh T[PYIIIHI,
BBICTPAMBaTh KOMMYHHKaTUBHOE B3aUMOJEHWCTBUE, NPOSABISAS T'OTOBHOCTh
paspemarh KOHGIUKTHI.

K konHiy oOyueHust ¢ 9 knacce npeaMeTHbIE pe3yJbTaTbl Ha YTiyOJEHHOM
YpOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUaIOIIMXCS YMEHUM:

UCIOJIb30BaTh NOHATHSA (CUCTEMA OTCUYETA, OTHOCUTEIIBHOCTh MEXAaHUYECKOTO
JBUKEHUSI, HEBECOMOCTh U NEPETpy3KH, LIEHTP TAKECTH, MEXAHUUECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U YIbTPa3ByK, JJIEKTPOMATHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3yYeHHe, MIKaJa 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHHUKHU CBETa, OJU30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl UCITyCKaHWsS M MOTJIOUIEHMs, anb(a-, O6eTa- U ramma-
U3IIy4YEeHMsI, U30TOIbI, SIAEpHAs U TEPMOsACpHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3BIK (PU3UKY TPU PELICHUH YUeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEpPaBHOMEPHOE
OpSIMOJIMHEWHOE JIBUJKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUYKEHUE,
CBOOOJIHOE MaJeHUE TeJl, JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeEI,
paBHOBECHE MaTEpUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KoyneOaTeNlbHOE  JIBWKEHHE (FapMOHMYECKHE, 3aTyXalollhe, BbIHYXJICHHbIC
KoJIe0aHMsI), PE30HAHC, BOJHOBOE JABM)KEHHE (pacHpOCTpPaHEHUE M OTpaKEHHUE
3ByKa, uHTepdepeHuuss u qudpakiuus BOIH), IPSIMOJIMHENHOE PacpOCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, I[OJHOE BHYTPEHHEE OTpPa)XEHUE CBETAa,
pa3ioxeHue Oenoro cBeTa B CIEKTP M CJOKEHUE CIIEKTPajbHBIX IIBETOB,
€CTECTBEHHAsl  paJlMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro  CIHEKTpa
U3JIy4eHHs) TI0 ONHUCAHMIO HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh  IPOSIBIIEHUE  HM3YYEHHBIX  (U3MYECKUX  SIBICHUA B
OKpY>KarollleM MHpe (B TOM yHciie (pU3NUECKHUE SIBJICHUS B MPUPOAE: NPUIUBBL U
OTNIUBBI, ABMKEeHUE TUIaHeT CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUYECKOE
JeMCTBHE BUAMMOIO, YJIbTPAapUOJIETOBOIO M PEHTICHOBCKOIO H3JIy4EHUH,
€CTECTBEHHBI pPAJIMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4dd, pPaJAHMOAKTUBHOE
U3JIyYEHHE NPUPOJHBIX MHUHEPAIOB JIEUCTBUE PAJMOAKTHBHBIX H3JIyYEHH Ha
OpPraHM3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH NMPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUM;

ONMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SIBICHUS, UCIOJIb3YS
dbusznyeckue BENWYMHBI (CpelHAs W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, MEpPEMELICHUE IPU PaBHOYCKOPEHHOM
OPAMOJIMHENHOM  JBWKEHUHM, YIJIOBas  CKOPOCTh, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOHOTO
NajJiIeHus], BEC TeJla, LEHTP TSKECTH TBEPAOTO Tela, UMITYJIbC Tela, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHUUYeCKasi paboTa U MOITHOCTh, OTCHIIMAJIbHAS YHEPTHUS TeNa,
HNOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIU, TOTEHIUAIIbHAS DHEPTUSI COKATOU MPYKHUHBI,
KMHETHYECKasi JHeprusi, IOoJIHasg MEXaHWYeCKas BSHEeprus, Mepuoj M YacroTa
KOJIEOaHM, eprUol MaTEMATUYECKOI0 U MPYKUHHOIO MAasgTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb MPEIOMIICHUS
Cpenbl), TpPH ONUCAHWU TPABWIBHO TPAKTOBaTh  (PU3UYECKUM  CMBICIH
HCIIOJB3YEMbIX BEJIUYWH, MX OOO3HAYEHUS U CAUHUIBI (PU3MUECKUX BEIUYMH,
HaXoJUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYI (PU3HUYECKYIO BEJIIMYUHY C JAPYTHUMH
BEITMYMHAMU, CTPOUTH TPa(UKN U3yICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (PU3UYECKHE SBJICHUS W IIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, IPUHIIMI
CYNEpIO3ULIMA CHWJI, TNPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbroToHa,
3aKOH COXPaHEHHUsI MMITYJbCa, TEOPEMY O KUHETUYECKOW 3Hepruu, 3akoH ['yka,
3aKk0oH bepHyIu, 3aK0HBI OTpaKEHHSI W TMPEIOMIICHUs CBETa, (HOPMYJTy TOHKOM
JIMH3bI, TUIAHETAPHYIO0 MOJEJIb aTOMa, HYKJIOHHYIO MOJIEb aTOMHOTO $/Ipa, 3aKOHbI
COXpaHEHUs 3apsA0BOIO0 U MACCOBOI'O YHMCEN NPH SAEPHBIX PEAKLMIX, IPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MAaTEMAaTHUECKOE BHIPAKECHHE,

CTpOUTh (PU3UYECKUE MOJENIM PEaTbHBIX OOBEKTOB, MPOILIECCOB U SBJICHUH,
BBIICNIATh TIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
MIPOLIECCOB, SIBJICHUH, NPUMEHATh (QPU3NYECKHE MOJAEIU ISl OOBSICHEHHS
(bu3nYeCKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a7a4;

OOBSCHATH (PU3UYECKUE SBJICHHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAUECTBEHHbIE 3a7a4ud, B TOM 4YHUCJIE TPEOYIOIIME YHCIEHHOrO OLEHUBAHUS
XapaKTEPHBIX 3HAYEHUW (PU3NYECKUX BEIWYUH, IPU ITOM BBIOMpATh aJ€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYIO LENOYKY pPACCYX ACHUH M3 2—3 IIaroB C OMNOPOM HA H3yYECHHbIE
CBOMCTBA (PU3UUECKUX SIBICHUM, (PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO peIaTh PacuyETHHIE 3a/laud M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYI (U3UYECKYI0 MOJENb, C HCIOJb30BAaHUEM 3aKOHOB H
(bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PpEIICHHWE 3aJauyM, BBISBIATH HENOCTAIOIIUE WM HU30BITOUYHBIE
JTaHHBIe, OOOCHOBBIBATH BHIOOP MeETOAAa PEIICHHUS 3aJa4yd, WCIIOJIb30BATh
CIIPaBOYHBIE JaHHbIE, TPUMEHITh METOJIbl aHAllM3a Pa3MEPHOCTEN, UCIIOIb30BATh
rpauueckue  METOAbl  pELIeHUs  3a]ady, MNPOBOJUTh  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJIYYEHHOIO 3HAYCHUS
¢u3nyecKoil BETUYMHBI U OINPEAENATh Pa3MEPHOCTb (PU3UYECKON BETUYMHBI,
MOJTyYEeHHOU MPH pEIICHUH 33]1a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MpPH  TOMOIIU
bu3nyecKux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIM CIIOCOO pelIeHUs, B
ONHMCAaHUU  HUCCIIEJOBaHMsS  pPaclo3HaBaTh  IIPOBEPSEMOE  MPEANOIOKEHHUE
(rumoTe3y), OILIGHWBATh MPABWIBHOCTh TMOPSAAKA TIPOBEIEHUS HCCIIEeIOBaHUS,
MHTEPIIPETHPOBATH MOTYUCHHBIN pe3ysbTar;

MPOBOJIUTH OTBITHI IO HAOIIOACHHUIO (PM3UYECKUX SBICHUN MU (QU3HUUIECKUX
CBOMCTB TeJ (M3yueHue BTOPOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHUs YHEPTUH,
3aKOHA COXPaHEHWs UMITyJbCca, JIEWCTBHE 3aKOoHAa bepHy/uiM ¥ BO3HHUKHOBEHHE
NOABEMHOM CWJIBI KpbUIa, 3aBUCUMOCTbh IE€pUOJAA KOJEOaHUN NPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH TMPYXKUHBI M HE3aBUCHUMOCTH OT
aMIUIUTYIbl MaJblX KoJeOaHUH, TMpPSAMOJIIMHEHHOE pACIpPOCTpaHEHHUE CBeETa,
pasnokeHue Oenoro CBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKeHUsI B INIOCKOM
3epKaje U CBOMCTB M300pa)K€HUs MpeaMera B COOUpAIOINIei JuH3e, HAOII0ICeHHE
CIUIOIIHBIX M JMHEWYATBIX CIEKTPOB M3IyueHUus): (GopMyaupoBaTh MPOBEPSEMOE
OpeanojoxkeHue  (Tumoresy) O  BO3MOXHBIX — pe3yJbTaTax  HaOJIOJIEHUH,
CaMOCTOATENILHO COOMPATh YCTAaHOBKY K3 M30BITOYHOrO Habopa o0OopyaoBaHMS,
OTHCHIBATh XOJI OTBITA ¥ (POPMYITHUPOBATH BHIBOJIBL;

IPOBOAUTH TNPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMH, OIpenesss
CpelHee 3HAYeHHE M3MEpPSIEMOM BEIUMYMHBI M ONpEAessis IOTPEIIHOCTb
pe3yJbTAaTOB NPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp CIOCOOa H3MEpEHUs
(u3MepuTenbHOro Npudopa);

IIPOBOAUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHsSI CKOPOCTh
U YCKOpPEHHME Teja NpU PABHOYCKOPEHHOM J[IBUKEHUH, YCKOPEHHE CBOOOJHOTO
najeHus, KECTKOCTh  MPYXKUHBI, KOI(POUIMEHT TPEHUS  CKOJIBKEHU,
MexaHuveckas paboTa U  MOIIHOCTh, YacToTa M MEpUuoja  KOJEOAHHI
MaTEeMaTHYeCKOTO0 W MNPYXUHHOIO  MAasATHUKOB, (OKYyCHOE  paccTOsHUE
cobuparomeil JMH3bl W €€ ONTHYecKas Cuwia, pPaJUOAKTUBHBIA (oH) ¢
MCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(MPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ja U3MEpPEHHUs, IUIAaHUPOBaTh M3MEPEHUs, CaMOCTOSITENIBHO COOUpPATh
HKCIEPUMEHTAJIbHYI0O  YCTAaHOBKY,  BBIYMCISATh  3HAYEHHE  BEJIWYUHBI U
aHaJIM3UPOBATh IOJyYEHHBIE PE3YJIbTaThl, OLEHUBAs IMOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

MIPOBOJUTH HKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS 3aBUCUMOCTENH (DPU3UUECKUX
BEJIMYMH (3aBUCUMOCTbh MYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUXKEHHH O€3
HayaJdbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIbHOTO JaBJICHUs, MEpUOAa KoJeOaHUN MaTeMaTH4YeCKOro MasiTHUKA OT



JUIMHBl HUTH, ONpEJEICHHE YCKOPEHHUS CBOOOJHOTO TMaJeHUs, HCCIeI0BaHUE
M3MEHEHMS BEJIMYMHBI U HAIpaBiICHUS MHAYKIIMOHHOTO TOKA, 3aBUCHMOCTH YTJja
OTpaXEHHs CBeTa OT yrja NaJCHUsA, yria MPEIOMJICHHS OT YIJia MajaeHUs
CBETOBOTO Jy4ya, HCCIEAOBAaHHWE TPEKOB: HM3MEPEHHE OHHEPTrUM YACTHUIBI IO
TOpMO3HOMY TyTH (110 (oTrorpadusim)): COBMECTHO ¢ yuuTenem (HopmMyInpoBaTh
3a/layy W TUIOTE3y UCCIEIOBAaHUS, CAMOCTOSITENBHO IJIAHUPOBATh HCCIIEIOBAaHUE,
CaMOCTOSITENIFHO COOMpPATh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY, MPEICTaBIAThH
MOJyYE€HHBIE 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJAEC TaOmuil U TpaduKos,
OLIEHMBATh MOTPEIIHOCTH, JAeNaTh BHIBOBI IO Pe3yJIbTaTaM HCCIIEA0BaHNUS;

coOiro/aTh MpaBuiia O€30MacHOro TpyJa Mpu paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX MTPUOOPOB, TEXHUIECKIX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOpPON Ha WX omucaHus (B TOM
quclie: CHOUAOMETP, NATYUKH TIOJOXKEHHUS, PACCTOSHUS M YCKOPEHHUsS, paKeTa,
DXOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MHUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona), MCMIONb3ysl 3HAHHUA O
CBOMCTBaxX (hPM3MUECKUX SIBICHUN W HEOOXOIUMBbIE (HU3HMUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKHM U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelieHny y4eOHO-NPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI Ui TOCTPOCHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpPAIONIEH JIMH3E;

NPUBOJIUTH IPUMEPHI (HAXOAUTH UHPOPMAIIHMIO O MPUMEPaAX) MPAKTUYECKOTO
WCTIONB30BaHUsl (DM3MUECKUX 3HAHWUU B MOBCEIHEBHOW KU3HU I 00eCIICUCHHS
0e30MacHOCTH MpHU OOpalllEeHWH C MpUOOpaMH M TEXHHUYECKHUMH YCTPOWCTBaMH,
COXPaHEHHUs 370POBbsi U COOJIOJEHUS HOPM DSKOJOTHYECKOTO IIOBEJIECHUS B
OKpY>Karollen cpeje;

OCYIIECTBISTH MOUCK MH(pOpMamu GuU3NIecKoro conepkanus B HTepHeTe,
CaMOCTOSITENFHO (OPMYJIHUPYS TOUCKOBBIN 3allpoc, HAaXOIUTh MYTH OIpPEIeICHHS
JOCTOBEPHOCTH IMOJIy4eHHOM HH(OpMalud Ha OCHOBE HMEIOLIMXCA 3HAHUU U
JIOTIOTHUTENIbHBIX HICTOYHUKOB;

WCTIONb30BaTh TPY BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-MOMYJISIPHYIO
auTepaTypy (pU3MUEecKOro conepikaHus, CIpPaBOYHBIE MaTepUANbl, PECYpChl CETH
WuTepHer, BnageTs npuéMaMud KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(GOpPMAIIK U3 OJIHON 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3UYECKOIO COJEpKaHUs, MyOJIUYHO
MPEJICTaBIATh PE3yNbTaThl MPOSKTHON MM UCCIIEI0BATENbCKON NEATENIbHOCTH NIPU
ATOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIA MOHSTUWHBIN ammapar u3y4aemoro



paznmena (U3MKM W COMPOBOXKAATH BBICTYIJICHHE TMPE3CHTAIMEH C y4ETOM
0COOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yectBo 4yacos DJICKTPOHHBIE
HauMeHnoBanue pa3aeioB M TeM (uudpoBbie)
Ne /i P Konrtpoabubie | IlpakTuueckn p
NPorpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKOIIEro MUpa
bubnuoreka [JOK
1.1 D — 2
H3HKa — HayKa O HpHpOae https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
1.2 (0] 4 3
MSHHCCKHAC BETHAMHBI https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHO-HAaYYHBIA METOI ITO3HAHUS 2 1 bubnmorera [TOK
) y & https://m.edsoo.ru/7f416194
Hroro no pazgeny 8
Pa3znea 2. IlepBoHayasibHbIE CBeJAEeHUSI 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
2.1 C 2 1
TPOCHHE BetecTBa https://m.edsoo.ru/7f416194
99 JIBr>KeHNEe U B3aNMOJICHCTBHE YaCTHI] 4 ) bubnuoreka [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHrle COCTOSIHUS BEIIECTBA 1 bubmorexa LOK
) p m https://m.edsoo.ru/7f416194
Hroro no pazgeny 7
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Tel
b K
3.1 MexaHH4eCcKOe OBIKEHUE 10 2 nomorexa O

https://m.edsoo.ru/7f416194




bubnuoreka [JOK

3.2 HMHepums, macea, II0THOCTS ? https://m.edsoo.ru/7f416194
bubnuoreka [JOK
33 .B 15
Cra. Buper cun https://m.edsoo.ru/7f416194
Hroro no pazneny 34
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 JaBnenue. [lepenaua naBneHus TBEpABIMU 5 bubnuotexa [JOK
' TeJlaMHU, )KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 Jlasnenne xuaKoCTH 6 https://m.edsoo.ru/7f416194
bubnmoreka [JOK
4.3 ATmochepHoe AaBicHue > https://m.edsoo.ru/7f416194
44 JleicTBUE KUJKOCTH U Ta3a Ha 12 bu6mmoreka [IOK
' MOTPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 28
Pa3zgea S. PaboTa u MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
.1 P
> aboTa M MOIHOCTE 6 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Hpocreie Mexanm3Mel 8 https://m.edsoo.ru/7f416194
bubnmoreka [JOK
>3 Mexanuteckas SHepris > https://m.edsoo.ru/7f416194
Hroro no paszneny 19
Pa3znea 6. [loBTopuTEIbHO-000011IaK0IMIA MOAYJIb
6.1 [ToBTOpHUTENTEHO-0000IIAFOIIHIT MOTYJTh 6




Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

102

23




8 KUIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pa3nea 1. TensioBble siBJIeHUSI
1.1 CrpoeHue 1 cBOHCTBa BELlECTBA 6 Bubmmorexa LIOK
' p H https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 1 6.5
CIIOBBIE HPOTECCht 33 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 39
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela bubnunoreka IIOK
2.1 . 9 1
U UX B3aUMOJICUCTBHUSA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
. i i 1 1 1
2.2 [ToCcTOSIHHBIN NEKTPUYECKUI TOK 3 0 hitps://m.edsoo. ru/7f418 ] ce
bubmuoreka [JOK
. 11 4
2.3 MarHHTHbIC ABICHAS https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
. 1 1
24 DMEKTPOMATHHTHAS HELILY KUK 7 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58
Pa3nea 3. IloBTopuTtebH0-000011a101MiI MOLYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOLTNI MOy B 5
Hroro no pazgeny 5




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHuyeckoe IBHKEHUE U CIIOCOOBI €ro bu6muoteka [{OK
1.1 30 1 4
OIHMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B i 18 4
SAMONCHCTBHE T https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 15 1 2
AKOTb! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 63
Pa3nen 2. Mexanu4veckue KoJ1e0aHUA M BOJHBI
but6mmoreka [JOK
2.1 M .
CXAHMHECKUE KONCOaH 8 33 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXBHMYECKHE BOTHEL. 3ByK 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 18
Pa3nen 3. DieKTpoMarHuTHOE 1MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 ONEKTPOMAarHuTHOE MO0JIE U 6 bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIE IBJICHUSA




4.1 3aK0HBI PacIpOCTPAHEHHS CBETA 8 buomorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JI 6
MH3BI U ONTHYECKHUE MTPUOOPHI https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4. P 2
3 azJo)keHue 0eoro cBeTa B CIEKTP hitos://m.edsoo.r/7¢41 ada6
Hroro no pazneny 16
Pa3znen 5. KBaHTOBBIE SIBJI€HUS
5.1 Hcnyckanue 1 MorJonieH|ue CBeTa aToMOM 4 bubmorexa I[IOK
) Y = https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2
> Crpoenne aTomHoro snpa > https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
. s
53 JIEpHBIE PEAKIIAN 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3nes 6. [loBTopuTe1bHO-0000111a101MIT MOLYJIb
6.1 Mexanudeckue sBJI€HUsS (IIOBTOPUTEIIBHO- 6 bu6muoreka [HOK
' 000010 MOTYITh) https://m.edsoo.ru/7f41a4a6
6.2 TennoBbie siBIICHUSI (TTOBTOPUTEIIBHO- 3 bu6muoreka [IOK
' 000010 MOTYITh) https://m.edsoo.ru/7f41a4a6
63 DIEKTPOMarHUTHBIE SBJICHUS 3 bubnuoreka [JOK
' (MOBTOPHUTETHLHO-0000MITAIOIIANA MOIYJIB) https://m.edsoo.ru/7f41a4a6
6.4 CaeToBBIC SBJICHHS (IOBTOPUTEIHHO- 1 bubnuoreka [JOK
' 0000IIAKOIIH MOJTYJIb) https://m.edsoo.ru/7f41a4a6
6.5 [ToBTOpUTENBHO-000011IaI0IINI MOTYJIb 4




Hroro no pazneny

17

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME
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IHOYPOYHOE IIJTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

DJIEKTPOHHBIE
muppoBbIe
o0pa3oBaTte/ibHbIE

pecypcsl

®dusuka — Hayka o npupoze. SAsnenus
IPUPOABI

dusznueckue IBICHUI

DU3NYECKUE BEINYUHBI.
Pa3mepHocTh. @u3ndeckue npudophI.
[TorpenrHocTH mpu NPSMBIX
U3MEPEHHSIX

Ypoxk-uccienoanue "M3mepenue
JUHEWHBIX pa3MepoB Tel U
MIPOMEXKYTKOB BpeMEHU"

JlabopaTtopHas pabota "M3mepenne
00bEMa KUIKOCTH U TBEpAOTO Tema"

JlabopaTtopHas padota "Onpenenenne
pa3MepoB MalbIxX Tea. Metos psiioB”

Metoabl HAy4YHOTO MTO3HAHMSL.
Onucanve GpU3NIECKUX SBICHUH C
IIOMOIILIO MOJENEN

bubmmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: NAJbHOCTD MOJIETA [IAPHKA,
IYIEHHOTO FTOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"




Ctpoenue BemiecTBa. OMBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BELIECTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

10

JlaGopaTtopHas pabora "Onenka
JMaMeTpa aToMa METOJIOM PSIIIOB (C
ucrosib3oBanueM (pororpadumii)"

11

Ypok-uccnenosanue "HaGmronenue
TEIUIOBOTO PAaCUIMPEHUs T'a30B.
OneIThI 10 OOHAPYKEHUIO IEHCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSIKEHUS "

12

JIBU>KeHUEe 4acTull BEIIECTBA.
Huddyszus. BpoyHoBCcKOe ABIKEHHE

13

Ypok-uccnenoBanue "Habmonenue u
00BsicHEHHE OPOYHOBCKOTO JIBUKEHUS
u mupdyzun"

14

BzauMoaelicTBue YacTUIl BEIIECTBA:
IMPUTSKCHUC U OTTAJIKUBAHHC

15

ArperaTHble COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

but6mmoreka [{OK
https://m.edsoo.ru/ff0a0378

16

Mexannyeckoe asuxenue. 11yts,
TPAEKTOPHS], IEPEMEILEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a05¢c6

17

PaBHOMEpHOE U HEpABHOMEPHOE
neikeHue. CKopocThb

bubmmoreka [JOK
https://m.edsoo.ru/ff0a079c¢

18

HaxoxneHnue ckopocT, IyTH U
BPEMEHU IIPH PABHOMEPHOM
MPSAMOJIMHEHOM JIBUKEHUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

19

JlabopaTtopHas pabota "OnpeneneHue




CKOPOCTH PaBHOMEPHOTO JIBIKEHUs"

20

['paduku npsiMmoauHEHOTO
PaBHOMEPHOTO JIBUKEHUS

21

Permrennie 3agau mo reme "Pacuer
cpenHelt ckopoctu”

22

JlabopatopHas pabota "OnpezneneHue
CpeaHel CKOPOCTH CKOJIbKEHHS
OpycKa WM IapuKa 1Mo HaKJIOHHON
IUIOCKOCTH"

23

OTHOCUTETBHOCTD IBUYKECHHSL.
Crnosxenue ckopocTel Ipu
HapauIeIbHOM JIBU)KEHUH

24

[Toyyenue u ananm3 rpaduKoB
3aBHCUMOCTH ITyTH U CKOPOCTH
JIBMDKEHUS OT BPEMEHU

25

Pemenue rpaduueckux 3aaay no teme
"Mexanuka. PaBHOMepHOE
MPSIMOJIMHENHOE JIBUKEHHE"

26

SIBrnenne nHepuuu. 3aKOH MHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

27

B3anmopeicTBre Ten Kak puynuHa
M3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH Teja MpH
MIOCTYIIATEIbHOM JBUKEHUU

28

VYpoxk-uccnenopanue "CpaBHeHHE
Macc I10 B3aUMOIEUCTBUIO Tel"

29

ITnoTHOCTE BemiecTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a0fee




30

JlaGopaTopHas pabota "OnpeneneHue
IJIOTHOCTHU TBEPOTO Tema"

31

Pemenue 3amau no treme "Macca Tea.
IImoTHOCTE BemecTna"

bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c¢

32

Cwmecu u ciaBsbl. [loBepxHocTHas 1
JIMHEWHAs INIOTHOCTD

33

[ToaroroBka Kk KOHTPOJBHOM paboTe
o Teme "®dusznka — HayKa o
npupoze. lleppoHavanbHble CBEAEHUSA
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUH
BelecTBa. Mexanuka"

34

KonTponbhas pabota mo teme
"®u3nkKa — HayKa 0 IPUPOJE.
[lepBoHauanbHbIE CBeACHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHUU
BelrecTBa. Mexanuka"

35

Cuna. SIBnenue tarorenusd. Cuina
TSKECTHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0al778

36

N3obpaxkenue cui. Pemenue 3amay mo
teme "OnpeneneHue CUuibl TsxecT"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cui.
Junamomerp

bubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc

39

Ypok-uccienoBanue "Habmonenue
W3MEHEHHUS CKOPOCTH MPHU
B3aUMOJIEUCTBUU TET"

40

Pemenue 3amau no teme "Cuna
ynpyroctu. Bec Tena"




41

JlabGopaTtopHas pabota "OmBbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactspkeHus (nedopmanun) npy>KUHbI
OT MPWIOKEHHOU CHIIBI"

42

Cuna tpenus

but6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

43

Cnoxenue cui. PaBHonecTByO1Iast
cuiia

but6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

44

Pemenue 3agad mo reMme "Croxenue
cun. PaBHoxeiicTByromas cria”

45

Pemrenue 3agad mo reme
"B3anmonercreue tei. CUibl B
MexaHuke"

46

Pemenne 3amau no teme "Cuna
TpeHus". Ypok-ucciaea0BaHue 1mo
teme "MccnenoBanue 3aBUCHMOCTH
CHJIBI TPEHUS OT ILJIOIIA N
CONPUKOCHOBEHUS"

47

JlaGopatopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD
CHJIBI TPEHUS CKOJIBKEHHSI OT CUIIbI
JIaBIICHUS U XapaKTepa
COIIpHKacaroLuXcs MoBepXHOCTEN"

48

Pemrenne 3amau mo reme
"B3aumonerictBue tei. CUbI B
MexaHuke"

49

IonyromoBasi KOHTpoOJIbHasA padoTa

50

JlaBiieHue TBEPBIX TEI

but6mmoreka [{OK




https://m.edsoo.ru/ff0a20a6

Ypoxk-akcniepumeHT "CriocoObl

51 oTipesieNieHUs 1aBlICHUS TBEPIOTO
Tena"
5) VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUS Ta3a OT TeMnepaTypsl"”
53 JlaBneHue XUAKOCTEH 1 ra30B. 3aKOH bubnmnoreka [JOK
[Tackansa https://m.edsoo.ru/ff0a25b0
54 [THeBMaTHYeCKHE YCTPOHUCTBA
55 3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT
ITyOuHBI
56 I'mapocraTuyeckuit mapajgokc
57 Ypok-mipoekt "U3yuenue bubnuoreka [IOK
COOO0MIAIONTUXCS COCYIO0B" https://m.edsoo.ru/ff0a2970
53 Ypok-koHbepeHIHs bubnmnoreka [JOK
"T'unpaBnuyueckre MEXaHU3MBbI" https://m.edsoo.ru/ff0a3136
59 Hcnonbs3oBaHne BHICOKMX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX
60 Pemenue 3agau o teme " JlaBnenue
xugxoct"
61 ATMocdepa 3eMiu U IPUUUHBI €€ bubnmoreka [JOK
CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
2 Ypok-uccnenosanue "[IposiBienue
neicTBus aTMocepHoro aapieHus"
63 N3mepenue atMochepHOTO AaBIICHUS. bu6muoteka [IOK
OneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
64 3aBUCHMOCTBH aTMOC(HEPHOTO bubmuoreka [{OK




JTaBJICHUS OT BBICOTHI HaJl ypOBHEM
Mops. [Tpubops! 1715 u3mMepenus
aTMoc(hepHOro JaBiIeHUS

https://m.edsoo.ru/ff0a2fc4

bapometp-anepouna. AtmochepHoe

bubnuoreka [JOK

63 JTaBJICHWE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
66 BrrtankuBaromnias cuia. 3akoH Bbubnuoreka [JOK
Apxumena https://m.edsoo.ru/ff0a3276
67 Pemenue 3agau mo reme "3akoH
Apxumena"
Ypok-uccienoBanue
63 "JKcrepUuMeHTaIbHOE OOHAPYKEHHE
JEHCTBUS KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TE€JO"
JlabopatopHas pabota "OnpezneneHue
69 BBITAJIKUBAIOIICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE
B )KUIKOCTB"
but6mmoreka [JOK
70 Hnagatne Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
71 "HccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJIE OT 00beMa MorpyKeHHOU
B )KHJIKOCTb YacTH Tea"
72 BoznyxomnaBanue. [limaBanue cy1oB
7 Pemenue 3agau o teme "3akoH
Apxumena. YcnoBus riaBaHus e
74 Pemenue 3agau nmo teme "JlecTBue

JKMJIKOCTH UM Ir'a3a Ha INOTPY’KCHHOC B




HUX Tenao"

VYpok-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJIKU U ONpEAEIICHUE
rpy3onoabEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOM paboTe
76 no teme "JlaBneHue TBEpABIX Tell,
SKUIKOCTEH U ra3oB"
Konrponsnas pabora o teme
77 "JlaBneHuE TBEPABIX T, JKUAKOCTEH
1 Ta30B"
bubnuoreka [JOK
78 Mexanurecias pabora https://m.edsoo.ru/ff0a3{82
bubmuoreka [JOK
7 Momgocts https://m.edsoo.ru/ff0a3f82
20 Pemenue 3agau Ha onpeneneHne
paboThl U MOIIIHOCTH
81 PaGota cuibl TSKECTH M CHITBI TPEHHUS
2 Pemenue 3amay o treme "Padora
CHUJIBI TSYKECTU U CUJIbI TPEHUS"
Ypoxk-uccnenopanue "Pacuér
83 MONTHOCTH, Pa3BUBAEMOU NPH
MOaBEME 10 JIecTHHUIE"
but6mmoreka [JOK
84 Hpoctsie mexaru3Mb! https://m.edsoo.ru/ff09f72a
but6mmoreka [JOK
85 MowmenT cuibl. [IpaBuao MOMEHTOB hitps://m.edsoo. ru/ff0ad78e
86 JlaboparopHas pabota "H3yuenue

IIpaBuJia pbldara 1Jjisl IOABUKHOI'O U




HEITOABMXHOr0 0JI0KOB"

87

"3o0s10TOE TTPaBWIIO" MEXaHUKHU

88

VYpoxk-tipoekt "lIpoexTupoBanue
IIOJIHUCIIaCTOB C 3aJaHHBIMU
napamerpamu”

89

VYpoxk-konpepenuus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranu3zmax"

90

Koaddutment monesnoro neiicTBust
NPOCTBIX MEXaHH3MOB

but6mmoreka [{OK
https://m.edsoo.ru/ff0adee6d

91

JlabopaTtopHas pabota "Onpenenenue
KIIJI mogBM>KHOTO M HEIIOABMYKHOTO
0110K0B"

92

ITpomexkyTouHas aTTecTanus

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

93

Mexanudeckas SHEpIHUsl.
Kunernueckas u noTeHIuantbHas
SHeprus 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTruun

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

94

Y pOoK-3KCTIEpUMEHT
"DKcrnepuMEHTAIbHOE OIPEIeIICHNE
WU3MEHEHUSI KNHETUYECKOU U
MMOTEHIMAJIbHON 3HEPTUU IIPH
CKaTbIBaHMHM TeJa 110 HAKIIOHHOU
IJIOCKOCTH"

95

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "PadoTa ¥ MOIITHOCTE.
Oueprus"




KonTtponbhas pabota no teme

%6 "PaboTa 1 MOITHOCTH. DHEpTHS" !

97 Pabora ¢ Tekctamu o Teme |
"MexaHudeckoe aBrKeHue"

08 Pabora ¢ Tekctamu o Teme |
"Ctpoenue BemecTna"

99 Pa6ora ¢ Texcramu 1o Teme "CHIlbl B 1
npupoje"
Pabota ¢ Tekctamu 1o Teme

100 " JlaByieHUE TBEPBIX TEJI, )KUJIKOCTEH 1
1 ra3oB"
PaGora ¢ Tekctamu 1o Teme

101 " " 1

OHeprus

102 Pa6ora ¢ Tekctamu o reme "lIpocTsie |

MEXaHU3MBbI'"
OBLIEE KOJIMYECTBO YACOB I10 102 ”

[NPOTPAMME




8 KUIACC

KonuyecTBo 1yacos DJICKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kontposbubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1 bubmmorexa [JOK
p P Y https://m.edsoo.ru/ff0accSe
3 Mopenu TBepOTO, )KUIKOTO U | bu6nuoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
VYpok-koHpepenuus "Kpucramimueckue
4 u I;Mo (I)HgiepTena r a(geH [Tonyuenue 1 bubmmorexa LIOK
P P . Y https://m.edsoo.ru/ff0a5800
HCKYCCTBEHHBIX aJIMa30B
5 CmaunBaHue U KanWUIBIPHOCTD. 1 bubmuoteka [IOK
[ToBepxXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530
but6mmoreka [JOK
6 B 1
XO/Has! KOHTPOILHas! padoTa https://m.edsoo.ru/ff0a5a26
7 TennoBoe pacmIMpeHne U cxKaTue 1
Tennosoe nerxkenue. Temneparypa
8 TeMneparypHble HIKAJIbI 1
9 BuyTpennss sHeprus u cnocoOsbl eé | bubnuoreka [IOK
W3MEHCHUS https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 B eruionepeaa 1
HARL TenoTepelatia https://m.edsoo.ru/ff0a6412
11 VYpoxk-konpepenuus "VcnonapzoBanue 1 bu6mmoreka [IOK




TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaloB B LENAX
sHeprocOepexkeHus"

https://m.edsoo.ru/ff0a65c0

12

KonnyecTtBo TemoTEL. Y AenbpHas
TEIIOEMKOCTD

bubnuoreka [JOK
https://m.edsoo.ru/ff0a6976

13

Ypok-uccnenosanue "[IpoBepka
TUIIOTE3bI IMHEMHON 3aBUCUMOCTH
JUTMHBI CTOJIOUKA KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TemMneparypbl"

14

YpaBHEeHHE TEIUIOBOTO OanaHca.
TemrooOMeH ¥ TEIIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7088

15

JlaboparopHas pabota "HccnenoBanue
SIBJICHUS TETI0O0OOMEHa Mpu
CMEIIMBAaHUM XOJIOJHOU U ropsyei
BOALI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

16

Pemenue 3amay no reme "TerwioooMeH
U TEIIOBOE paBHOBecHe"

17

JlaGopaTtopHas pabota "Ornpenenenue
KOJIMYECTBA TETJIOTHI, TOJYYEHHOTO
BOJIOM MPH TEIIOOOMEHE C HATPETHIM
METAJUIMYECKUM IIMIUHIPOM"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a6bb0

18

[InaBnenne n OTBCPACBAHUC
KPHUCTATINTMYCCKHUX BCIICCTB. VnenpHas
TCIIOTA IIJIaBJICHUA

but6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Pemenue 3agad o reme "IlnaBienue u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeN"




20

JlaGopaTopnas padora "OmpeneiieHue
paTop p pexn
YIEIbHOM TEIJIOTHI IUIaBJI€HUA Jbaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

21

Ypok-uccnenosanue "CpaBHeHHE
MIPOLIECCOB IJIABICHUS
KPUCTAJUTMUECKUX TEJ ¥ Pa3MATUCHUS
IIpY HAarpeBaHUHM aMOPGHBIX Ten"

22

[TapooOpa3zoBanne 1 KOHICHCAIIHSL.
Hcnapenne

bubnuoreka [JOK
https://m.edsoo.ru/ff0a740c

23

Kunienue. Y nenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATypPbl KUIIEHUS OT
aTMoc(hepHOTro TaBICHHS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a786c¢

24

Pewenue 3anau o reme
"ITapoobpazoBanue u KumneHue"

25

Ypok-uccnenosanue "O0bsiCHEHHE
3aBUCUMOCTH TEMIEPaTyphbl KHIIEHUS OT
naBieHus"

26

HacplleHHbII 1 HEHACHIIIEHHBIN T1ap.
BrnaxnocTs Bo3ayXa

27

BiaxxHOCTB BO31TyXa U €€ U3MEpPEHHUE.
JlabopaTtopHast pabora "Ornpenenenue
OTHOCUTEIBHOW BIAXKHOCTH BO3yXxa"

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

28

Pemenne 3agau o reme "BnaxHOCTR"

29

Pemenue 3agau v aHanu3 cUTyaluu,
CBSI3aHHBIX C SBJICHUAMU UCIIAPECHUS U
KOHJIEHCAIlUH

30

9Hepr WS TOILUIMBA. Y IeIbHas TEILIOTa
CropaHus

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7bS5a




[TpuHIUITBEI paOOTHI TEMIOBBIX

31 o
JBUTATENeH
1 [TapoBast Typbuna. /IBurarens
BHYTPEHHET0 CTOpPaHUs
but6mmoreka [{OK
33 KT renuiosoro sigurares https://m.edsoo.ru/ff0a7c7c
14 Pemenwne 3agau o teme "KII]
TETJIOBOTO JABUTATENA"
VYpoxk-koHpepenuus "Temnnossie
35 JIBUTATENN U 3aIIMUTA OKPYKaroLEen
cpenbr"”
36 TenoBble OTEPH B TEILIOCETAX
3aKOH COXpaHEHUS U MPEBPACHUS
37 SHEPIUH B MEXAaHMUYECKHUX U TEIJIOBBIX
nporeccax
[TonroroBka K KOHTPOJILHON paboTe MO
38 teMe "TeruioBele siBneHus. 3menenue
arperaTHbIX COCTOSIHHUM BeniecTna'
39
IlonyromoBasi KOHTpOJIbHasE padboTa
40 Dnektpuzaius Ten. [[Ba pona 3apsanoB
VYpok-uccnenosanue "HccnegoBanue
41 CHoco0OB Pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"
47 B3anmonencTere 3apsyKeHHBIX TEIL. bubmuoteka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
43 DnekTpuyeckoe noje. Hanpsok€HHOCTH bubnuoteka [JOK

QJICKTPHUYCCKOI'O ITOJIA. HpI/IHI_[I/Il'I

https://m.edsoo.ru/ff0a8a0a




CYIICPIO3UIHU IIICKTPHUICCKUX rmoyeii’

Hocurenn OJICKTPHUYCCKUX 3apA10B.

44 .
DneMeHTapHbIi 3apsaa. CTpoeHue aroma
45 3aK0H COXpaHEHUS JIEKTPUUECKOTO
3apsa
46 [IpoBOIHUKHU, TUBTEKTPUKHU U
MOJIYITPOBOJIHUKH
47 Ypok-koH(pepeHIus "DaeKTpru3anys B
MOBCEIHEBHOM KU3HU"
43 Pentenue 3amau mo teme "3akoH
COXpAaHEHUS JIEKTPUYECKOro 3apsaaa’
49 Dnektpuyeckuit Tok. UcTounukn
AIEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Hccnegopanue
50 JEUCTBUSA JIEKTPUUECKOTO MOJIA Ha buGnnorexa [IOK
A — https://m.edsoo.ru/ff0a8ef6
51 DIEKTPUYECKHUM TOK B METaJLJIaX bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
5 DNEKTPUUYECKHUM TOK B JKUJIKOCTSIX U bu6mmoteka [IOK
rasax https://m.edsoo.ru/ff0a96b2
53 DneKTpruyecKas Lenb
bubnuoreka [JOK
>4 Cia Toka. AMIepMETp https://m.edsogru/fande6
55 DIIEKTPUYECKOE HAMPSIKEHHUE. bu6muoteka [IOK
BosbT™meTp https://m.edsoo.ru/ff0a9%¢14
56 JlaGopaTtopHas pabota "COopka u

HCIIBITAHUEC BHCKTpH‘{eCKOfI CITN




IMOCTOSIHHOT'O TOKa"

57

3aBUCHUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Ji1s yyacTka
(S5

but6mmoreka [{OK
https://m.edsoo.ru/ff0aa44a

58

JlabopaTtopHast pabora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
IPOTEKAOIIETO Yepe3 Pe3UCTop, OT
HATPSDKEHUS Ha PE3UCTOpPE U
CONPOTHUBJICHHUS pe3uctopa’

59

DEeKTPUUECKOE CONPOTUBIICHUE.
VY nenpHOe COIPOTUBIICHHE

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

60

JlaGopatopHas pabota "OnpezneneHue
YZIETBHOTO COMPOTUBIICHUS
IIPOBOJHMKA"

61

Pemrenue 3amad mmo teme
"DIEeKTpUUECKOE COIIPOTUBIIEHHE.
VY nenbHOE conpoTuBiieHUE"

62

Perenue 3agay mo reme "3akon Oma"

63

IlocnenoBaTenbHOE U napaijiCJIibHOC
COCINHCHUA ITPOBOAHUKOB

64

JlabopaTtopHas padota "[IpoBepka
[IpaBUJia CJIOKECHUS HAIIPSHKECHUH TIPU
TIOCTIIOBATEIHHOM COCTUHEHHUH JIBYX
pe3uctopos"

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaa58

65

Pemienue 3aau o teme
"I[locnenoBarenbHOE U MapajieIbHOE
COEIMHEHMS IPOBOIHUKOB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

66

JlaGopaTtopHas pabora "IIpoBepka

but6mmoreka [JOK




npaBuiIa JJIs CUJIbI TOKA IIPU
napaieIbHOM CO€MHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle

67

Pemenne 3a1a4 Ha MPUMCHCHUEC 3aKOHA
Owma JJI pas3iIn4YHOIro COCANHCHUA
IMPOBOIHHUKOB

68

OJ1C u BHyTpeHHEEe CONPOTHUBIICHUE
ACTOYHMKA TOKA. 3akoH Oma s
MOJHOU LI

69

Pemenue 3amau mo teme "D1C,
BHYTPEHHEE CONPOTHUBICHUE NCTOYHUKA
ToKa. 3axoH Oma 1 mojIHoM nenn”

70

JlaGopatopHas pabota "OnpezneneHue
OJ1C 1 BHYTpEHHET0 COMPOTHUBIICHUS
MCTOYHMKA TOKA"

71

[IpaBuno Kupxroda

72

JlaGopaTtopHas pabora "IIpoBepka
npasui Kupxroda"

73

VYpok-uccnenosanue "M3yuenue
BOJIETAMITEPHBIX XapaKTePUCTHK
HEJINHEHHBIX DJIEMEHTOB"

74

Pabora snekTpudeckoro Toka.
MOIHOCTB 3JEKTPUIECKOTO TOKA

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab124

75

JlaGopatopHas pabota "OnpezneneHue
paboThI U MOUIHOCTH JIEKTPUUYECKOTO
TOKa"

76

3akoH [xoynsa-Jlenua. [lorpeburenu
2JIEKTpUYeCcKoro Toka. Koporkoe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab660




3aMBIKaHHC

77

VYpoxk-koupepennus "O0bsicHEeHNE U
MPUHLIMI ICHUCTBUS JOMAIIHUX
3JIEKTPOHArpeBaTEIbLHBIX TPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
Teme "DIeKTPUUECKHE 3apsIbl.
3apsoKeHHBIC Tela U UX
B3auMojieicTBus. [locTosTHHBIN
3IEKTPUIECKHUN TOK"

79

Hrorosasi kKoHTpOJIBLHAsI padoTa
(mpomMesKyTOYHAS aTTeCTALNSA)

80

TTocTostHHBIE MarHuThEl. MardHuTHOE
I10J1C 3€MJII/I 1 €0 3HAUYCHUC IJIA )KU3HU
Ha 3emiie

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

81

VYpok-uccienoanue "M3yuenue
MarHUTHOTO MOJIsl TOCTOSIHHBIX
MarHuTOB MPU UX OObETUHEHUH U
pazneneHuu. Buzyanuzamus nosus
MOCTOSIHHBIX MarHUTOB"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

82

OnbIT OpcTeaa. MarHuTHoe nose
ANEKTPUYECKOTO TOKA

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6d

83

OnbiT AMniepa. MaraHutHoe 1ose
KAaTyLIKH ¢ TOKOM. [Ipumenenune
JNEKTPOMArHUTOB B TEXHUKE

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

84

Cuna Amnepa u onpejeneHue eé
HaIIpaBJICHUA

85

Pemenue 3anay no teme "Cuna Ammnepa
U orpejielieHue e€ HarpaBiieHUs "




86

DIIEeKTPOABUTATEIb MMOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPONUCTBAX U HA
TpaHCIIOpTe

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

87

JlabopaTtopHas pabota "M3yuenue
JEICTBUS MATHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM"

88

Ypok-koHpepenuus "[IpakTruueckoe
MIPUMEHEHUE AJIEKTPOABUraTee"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

&9

JlabopaTtopHast pabota
"KoHcTpyupoBaHue U U3y4eHne paboTsl
3eKTpoBUrarTess"

90

JlaGopatopHas pabota "M3mepenue
KIIJ] asekTpoaBUraTesIbHOM
YCTaHOBKH"

91

OnbiTel @apazes. 3akoH
3JIEKTPOMArHUTHON UHIYKIIMH.
[IpaBuno Jlenna

92

Ypok-uccnenosanue "MccaenoBanue
W3MEHEHUH 3HaUEHUS U HaIlpaBJICHUS
MHIYKIMOHHOTO TOKa"

93

Penrtenue 3amad mo treme "3akoH
AJIEKTPOMArHUTHOW WHIYKITUH.
[TpaBuiio Jlenma"

94

Dnektporereparop. CrocoOs
MOJTyYEHUS DIIEKTPOIHEPTUN

95

Ypok-koH(pepeHIus "DIeKTpOCTaHIIIN
Ha BO300HOBJISIEMBIX HCTOYHUKAX




sHeprun. [Ipobiaembl IKOIOTHH.
TomnauBHBIE AIEMEHTHI U

anekTpomMoOomu"

96 [ToaroToBKa K KOHTPOJIBHOM paboTe MO |
Teme "DIeKTpOMarHUTHbIE SIBIeHUS"

97 KonTponbhas padora 1
"DJIeKTpOMarHuTHHIC SIBJICHUS"

08 Pabora ¢ Tekctamu o reme "TernoBbie 1
SIBJICHUS"
Pabora ¢ Tekcramu 1o Teme

99 "DnexkTpuueckue 3apsaabl. 3apsHKEHHBIE 1
TeJla U X B3auMoeuncraue"

100 Pabora ¢ Tekcramu 1o Teme |
"TlocTOsIHHBIN 2JEKTPUUECKUNA TOK"

101 Pabora ¢ Tekcramu 1o Teme |
"MaruurHsle sBiaeHUS"

102 Pabora ¢ TekcTamu 1o Teme |
"DreKTpoMarHuTHas UHIYKIUs"

OBIIEE KOJIMYECTBO YACOB I1O0 102 5

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTnyeckun
e padoThI

Jlara
U3y4eHus

DJICKTPOHHBIE
undposbie
o0pa3oBaTe/bHbIE

pecypchl

MexaHnueckoe JBUKECHUE.
MartepuanbHas Touka. CriocoObl
OIHMCaHUsl MEXAHUYECKOTO JIBUKEHUS

Cucrema orcuera. OTHOCUTEIIBHOCTD
MEXAaHUYCCKOI'O IBMKCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

BekTopHbIE BEIMUMHBI, ONIEpaLUH C
BEKTOpaMH, IPOEKIMHU BEKTOPOB
Panuyc-BekTop MaTepuaabHON TOUKH,
nepeMelleHle Ha MIIOCKOCTH

BxoxHasi KOHTpoJIbHasA padoTa

PaBHOMEpHOE NpsIMOJIMHEWHOE
JBHKEHHE

bub6mnoreka IIOK
https://m.edsoo.ru/ff0ad19a

Pemenue 3amad mo Teme
"PaBHOMEpHOE NPSIMOIMHENHOE
nBIOKeHne"

HepaBHoMepHOE npsAMOIUHENHOE
nsuxeHne. CpeHsas U MTHOBEHHAs
CKOPOCTH T€Jla TP HEPABHOMEPHOM
JBUYKEHUU

JlaGopaTopHnas pabora "OnpezneneHue
CpeaHEN CKOPOCTH CKOJIbKEHHUS
OpycKa WM ABMXKEHHMsI IIApUKA 110




HAKJIOHHOH IJIOCKOCTH"

PaBHOyCKOpEHHOE NPSIMOJIMHENHOE
JIBH)KEHUE. Y CKOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

10

CKOpOoCTh PaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO NBMXKEHUs. [ paduk
CKOpPOCTH

11

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUs"

12

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHKEHUU

13

JlaGoparopHnas pabdota "OnpezeneHue
YCKOPEHUS TeNa Mpu
PaBHOYCKOPEHHOM JIBIKEHUU TI0
HaKJIOHHOM MI0CKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

14

Pemenue 3amad no reme
"Ilepemenienne npu
PaBHOYCKOPEHHOM MPSAMOJUHETHOM
JBH>KEHUU"

15

JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU IPU PaBHOYCKOPEHHOM
NBIKEHUU 0€3 HavaabHOW CKOpocTH"

16

I'paduueckas uHTEpIIpETALIUS
YCKOPEHHUSI, CKOPOCTH, TIPOIIEHHOTO
MYTH ¥ TIEPEMEIICHUS JUTs
MPSIMOJIMHEIHOTO IBUKCHUS

17

Pemenue 3agay mo teme




"I'padmaeckas nHTEpIIPETAITUS
YCKOpPEHUs1, CKOPOCTH, TPOHAEHHOTO
MyTH U TIEpPEMEICHUS TSI
MPSAMOJIMHEHHOTO JBHKEeHUS"

Y ckopenue cBOOOTHOTO TTaeHUSI.

18
OnbiThl ["anunest
19 Pemenue 3amad no teme "YckopeHue
cBOOOTHOTO TafeHus"
20 JIBM>keHue Tela, OpoIeHHOTO MO/
YIJIOM K TOPU30HTY
Pemenwne 3agau o Teme "JIBkeHHE
21 Tena, OPOIIEHHOTO MO/ YIJIOM K
TOPU30HTY"
Jlaboparopnas pabota
22 "ccnemoBanue NBMKSHUS Tea,
OpOLIEHHOTO MOJ1 YIJIOM K TOPU30HTY"
Pemenwne 3agau o teme "JIBkeHHe
23 MOJ ACICTBUEM YCKOPEHUS
cBOOOIHOTO mageHus"
24 JIBH>KEeHUE IO OKPY>KHOCTH brbmorexa [OK
Py https://m.edsoo.ru/ff0ae176
)5 JIvHeitHas u yrioBasi CKOpOCTb,
MEePUOJI ¥ 4acTOTa
2% CKOpoCTb ¥ YCKOpPEHHE TTPU
JBWKEHUH TI0 OKPYKHOCTH
7 Pemenue 3amaug mo treme "/[Brkenue
0 OKPYXHOCTH"
ok-kKoH(pepeHnus "Pacrno3HaBanue
28 v "P




1 IPUOIMKEHHOE OTTMCAHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO
IBIKEHNUA"

[ToaroToBKa K KOHTPOJILHOM padboTe

29 1o TeMe "MexaHn4ecKoe JBHKEHUE U
CIocoOBI €ro ornucanus"
Kontponbhas pabota no teme
30 "MexaHu4ecKoe ABUKEHUE U
CIoCcOOBI €ro onucanus"
31 IlepBeb1it 3akoH HproToHa. Bektop bubnuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HetoTOHa. bubnuorexa LIOK
PaBHopnelicTByrOIIAsA cHita https://m.edsoo.ru/ff0ae72a
1 Tpertwnii 3akoH HproTOHA. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
bu6mmoreka [IOK
34 . r
Cua ynpyrocru. 3akow T'yka https://m.edsoo.ru/ff0aeca?
35 Pemenne 3amau nmo teme "Cuna bu6mmoreka [IOK
ynpyroctu" https://m.edsoo.ru/ff0aeb6e
JlaboparopHnas pabota
"UccnenoBanne 3aBUCUMOCTH CHIIBI
36 YIPYTOCTH, BO3ZHUKAIOIICH B
MIPY>KUHE, OT CTETICHH Jepopmaruu
NpyKUHbI"
bu6mmoreka [IOK
37 Cuna tpenus. Koa e e
11 TpetuA pummenT Tperms https://m.edsoo.ru/ff0af738
13 JlaboparopHnas pabota "OnpezeneHue

Kod(ppurmenTa TpeHMs CKOJIbKCHHS"




39

JlaGoparopnas pabota
"UcciaenoBaHue 3aBUCUMOCTH CHJIIBI
TPEHHSI CKOJBKEHUS OT CUJIBI
HOPMAaJIbHOTO JIaBjieHUA"

40

JIBr>KeHUE Te 0 OKPYKHOCTH MO/T
JNENUCTBUEM HECKOJIBKUX CHJI

41

3axoH bepHynian u nogbEMHas cuiia
KpbLIa

42

Ypoxk-koHpepenmus "CoBpeMeHHbBIE
JieTaTeNbHBIC alllapaThl, CyJa Ha
MOABOJIHBIX KPBUIbSX, AHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOHJISIX.
JBu>xeHue 1oes3ia Ha MarHUTHOM
nojayke"

43

Cuna TSHKSCTH U 3aKOH BCCMHUPHOTO
TATOTCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

44

JIBU>KeHHE TN BOKPYT
rpaBUTAIMOHHOTO LIeHTpa. [lepBas
KOCMHUYecKasi CKOPOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢

45

HesecoMocTs 1 neperpysku

46

PaBHOBECHE MaTEpHAIIBHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO

bubmunoreka IIOK
https://m.edsoo.ru/ff0afe36

47

MowmeHnT cuisl. [IpaBuino MoMeHTOB

48

VYpok-uccnenosanue "Onpenenenue
LEHTpa TSKECTU Pa3IMYHbIX Tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

49

Nmnynbe Tena. I3menenue
uMItysbca. Mimmyisc cumsl. Yipyroe
U HEYIIPYTO€ B3aUMOJCICTBHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa




3aKOHBI U3MEHEHUS U COXpaHCHUA

50
UMITyJIbCa
51 PeaktnBHOE NBHKEHUE
Pemenue 3amau no reme "3akoH
52 COXpaHEHUs UMITyJbCca. PeakTuBHOE
nBrokeHue"”
53 PaGota cuiibl TSKECTH, CUJTBI
YIOPYTOCTH U CUJIbI TPEHUS
54 Mexanudeckasi paboTa U MOILITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
JlaGopatopHnas pabora "OnpeneneHue
55 paboThI CUIIBI TPEHUS TIPU
PAaBHOMEPHOM JIBM)KCHUH TeJla 10
TOPU30HTAIBLHON MOBEpXHOCTH"
56 CBs13b SHEPTUH U pabOTHI
Jlabopartopnast pabota "Omnpezenenne
paboThI CUIIBI YIIPYTOCTH TIPH
57 NoabEME Tpy3a € UCMOJIb30BAHUEM
HEMOJIBUYKHOTO U TOJIBUYKHOTO
6510K0B"
58 [ToTenumanbHas sHEPrUs
Kunernueckas sneprust. Teopema o bubnuorexa [IOK
59 .
KUHETUYECKOHN SHEPIUu https://m.edsoo.ru/ff0b0c32
60 3aKOH W3MEHEHHUS U COXPAHEHUs
MEXaHUYECKON SHEPTUuun
Penrenue 3amad mo teMe "3aKOHBI
61 W3MEHEHUS U COXPAHEHUS

MeXaHU4YeCcKOoM 3Heprun"”




62

IToaroToBka Kk KOHTPOJIBHOM paboTe
no teMme "B3auMonaeiicTBue Tel.
3aKoHbI cCOXpaHeHus"

63

IlosyrogoBasi KOHTpPOJIbHAS
padora

64

KonebarenpHoe IBUXKEHHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHMil: IEPHO/I, 9acTOTa,
aMIUTATY /13

bu6morexa [JOK
https://m.edsoo.ru/ffOb1858

65

MareMaTH4ecKuil U NpyKUHHBINA
MaaTHHuKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTU
nepuoja KojaebaHui rpy3a Ha HUTU OT
JUIMHBI HUTH"

0.5

66

JlaGopatopHas pabota
"HccnenoBanue 3aBUCUMOCTH
nepuo/ia KojaeOaHuil MpyKHUHHOTO
MasTHHMKA OT Macchl rpy3a’”

67

I"apmoHnueckue xKoaeOaHus

68

Jlaboparopnas pabota "H3mepeHue
YCKOPEHUsI CBOOOTHOTO MajeHus"

69

3aTyxaromue KojeOaHusl.
BrinyxneHnbie kosieOanus. Pezonanc

bubmanoreka IIOK
https://m.edsoo.ru/ff0b20f0

70

[IpeBpamienue 3Hepruu npu
K0JICOATEIIEHOM JIBHKCHUU

71

VYpok-uccnenosanue "IIposepka
HE3aBHCUMOCTH MepHo/ia KojaeOaHui




rpy3a, MOJBEIICHHOTO K JIeHTE, OT
Macchl rpy3a”

72

MexaandecKre BOJIHBI: IMPOAOJIbHBIC
" IOMNICPCYHBIC

bub6mnoreka IIOK
https://m.edsoo.ru/ffOb21fe

73

CBolicTBa MEXaHUYECKHUX BOJIH.
JInuHa BOJIHBI M CKOPOCTH €€
pacnpocTpaHeHUs

74

VYpok-uccnenosanue "Habmogenue
uHTEepEepeHINN U TU(PAKIUNA BOTH
Ha MTOBEPXHOCTHU BOABI"

75

VYpoxk-koHpepeHus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuyeckue BOJIHBbI"

76

3Byk. PacnipocTpanenue u oTpaxxeHue
3ByKa

77

Pemenue 3amau mo reme "3ByK"

78

Ypoxk-uccienoBanue
"DKCHepUMEHTAIbHOE OIpeieIeHHIE
I'PaHUI] YaCTOTHI CJABIIIUMBIX
3BYKOBBIX KOJIcOaHMit"

79

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC.

80

VYpok-uccnenosanue "Habmronenue u
00BsSICHEHHE aKyCTUYECKOTO
pe3onanca”

81

WNHudpa3Byk U yIbTpa3ByK.
Kondepenuus "McnonszoBanue
YJIBTPa3ByKa B COBPEMEHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




TEeXHOJIOruAx"

2 DNEeKTPOMArHUTHOE TI0JIE U bubnmoreka [JOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
. bubnmoreka [JOK
83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
https://m.edsoo.ru/ff0b2abe
VYpoxk-konpepenuus "llkana
AJIEKTPOMATrHUTHBIX BOJIH. Bu6 LIOK
nonMoTexa
84 Hcnonb30BaHne 371€KTPOMArHUTHBIX
N https://m.edsoo.ru/ff0b2fe6
BOJIH JISI COTOBOM CBSI3H.
Pannonokamnus. Kocmuyeckas cBsizp "
Pemenue 3anau Ha onpeneneHue
85 YaCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
26 DneKkTpoMarHuTHasi Ipupoaa CBeTa. bubnunoreka [JOK
CxopocThb cBeTa https://m.edsoo.ru/ff0b31d0
%7 BosiHOBBIE CBOICTBA CBETA:
uHTepdepeHus u qudpaxus
JlydeBast Mmozenb cBeTa U BuG 110K
nonmoTeKa
88 reoMeTpuyeckas ontuka. lcrounuku
https://m.edsoo.ru/ff0b3658
cBeTa
29 [IpamonnHEHOE pacIpOCTpaHEHUE
ceeta. 3armenusa Connna u JIyHsl
90 3akoH oTpaxeHnus ceera. [1mockoe bubnunoreka [JOK
3epKaio https://m.edsoo.ru/ff0b38c4
91 [Toctpoenne n3o0pakeHui,
c(hOPMHUPOBAHHBIX 3€PKAJIOM
92 [Ipenomnenue cBera. 3aKoH bubnmoreka [JOK

IMMPCJIOMJICHUSA CBCTA. ITonHoC

https://m.edsoo.ru/ff0b3aea




OTPAKCHUC CBCTA.

93

JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEIOMJICHUS OT yTJia MajgeHus
CBETOBOT'O JTy4a Ha TPaHUIIE «BO3TyX-
CTEKJION"

Bbu6morexa [JOK
https://m.edsoo.ru/ffOb3c5c

94

VYpok-uccienoBanue "AHanus3 u
00BSICHEHHE ONTHYECKOI0 Mupaxa"

95

Ypoxk-koHpepennus "Mcnons3oBaHue
MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBsI3b"

96

JIun3a, Xox nydel B TUH3E

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2¢

97

®opmyJia TOHKOH JIMH3bI

98

JlaGopaTopHnas pabora "OnpezneneHue
(OKYCHOTO PACCTOSIHUSI M OTITHYECKOM
CHJIBI COOMpAIOIIEH JTUH3bI"

99

[Tomydenue nzobpaxkeHuii ¢
IIOMOILIBIO, cCOOMparoIe 1
pacceuBaroLIEH JIUH3

100

Ypok-koudepenius "IpuHIIn
NEHUCTBUS ONTUYCCKUX TTPHOOPOB
(MHKpPOCKOII, TEJIECKOTI,
¢dotoamnmapar)"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

101

I'na3 xak ontnyeckasi cucTeMa.
Bin30pykocCTh 1 1adbHO30PKOCTh

bub6mnoreka IIOK
https://m.edsoo.ru/ff0b4684

102

PasnoxeHnue 0eroro ceeTa B CHEKTP.

bu6mmoreka [JOK




OnwiTel HetoTona. CrioxxeHue
CHEKTpaJIbHBIX IIBETOB. Jlucnepcus
cBeTa YPOK-MPAKTUKYM
"HaOmronenue 1 00bICHEHUE OIIBITOB
0 Pa3JoKEHUIO OEToro CBeTa B

cnektp. [Tomyuenue 6enoro 1Bera mpu

CJIOKEHUH 1BETOB"

https://m.edsoo.ru/ff0c0f4c

103 IIpome:xxyTouHast arrecTanust bubmmorexa LHOK
P y 1 https://m.edsoo.ru/ff0cOe2a
104 OnbiThl Pesepdopaa u niianerapHas bubnuoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ffOc12a8
[Toctynater bopa. Moaens atoma
105 bopa. Mcnyckanue u noriouieHue bubnrorexa LIOK
pa- y Hl https://m.edsoo.ru/ff0c144¢
CBETa aTOMOM.
106 KBanTe1. JInHeHyaThIe CIIEKTPHI
VYpoxk-npaktukym "HaGmonenue
107 CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB
U3Jy4eHUs U UcIycKaHus"
108 PannoaktuBHOCTh. Anb(a-, Oeta- u bubnnoreka [JOK
raMma-u3Jy4eHus https://m.edsoo.ru/ff0c1672
109 CrpoeHue aTOMHOTrO sj1pa. bubnuoreka [JOK
HyxnmoHHast MozieNib aTOMHOTO siipa https://m.edsoo.ru/ffOc18ac
110 PannoakTtuBHBIE TPEBpAILICHHUS. bu6mmoreka [IOK
H3otoms https://m.edsoo.ru/ff0clal4
111 [Tepuon monypacmnana
112 VYpoxk-koHpepenuus "JlericTue bubnuorexa [JOK

paZAMoOaKTUBHBIX U3ITyUYEHUHN Ha
KUBBIE OpraHU3Mbl. 3aluTa OT

https://m.edsoo.ru/ff0c2126




pPaa0aKTUBHOTO U3Ty4deHus"

113

SnepHbie peakunu. 3aKOHBI
COXpaHEHUs 3aps10BOr0 U MacCOBOTO
quceln

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

114

DHeprus CBsA3U aTOMHBIX siiep. CBs3b
MacChl U SHEPrUuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

115

Pewenue 3anau no reme "Anepueie
peaxkuuu. DHeprus csazu'

116

Peakuuu cunTesa u genenus suep.
Nctounuku sHeprun CoJiHIla v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

117

Ypok-koudepennus " nepHas
SHEpPreTHKa. JKOJIOTHYECKHe
MpOOJIEMBI SIIEPHOI SHEPreTHKN"

118

[ToaroroBka K KOHTPOJIBHOM padboTe
o teMe "KosebaHus v BOJIHEI.
CBeTOBBIE U KBAHTOBBIE IBJICHUA"

119

Konrponbnas padora no teme
"Kosnebanus u BoiHbl. CBETOBEIE U
KBAaHTOBEIE ABiIeHUA"

120

Pemienue pacueTHbIX MO TEME
"MexaHn4eckoe IBIXKeHue"

121

Perrenre pacueTHBIX M KAUECTBEHHBIX
3azad4 mo reMme "Bzaumoneictsue tea"

122

Pemenne pac4eTHBIX ¥ KAYECTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPruu U UMIyJibca"

123

JlaGopaTtopnbie pabOTHI 11O TEME
"MexaHndeckoe aIBrxenue"




JlaGopaTopHbie pabOTHI 1O TEME

124 " . |
B3aunmMonelicTBue Ten

125 JlaGopaTtopHnbie pabOTHI 110 TEME
"IIpocThie MeXxaHU3MBI"

126 Pemrenne pacueTHBIX M KaUECTBEHHBIX
3aja4 1o reme "Tennossle nponeccs”

127 Pemenne pacueTHBIX ¥ Ka4€CTBEHHBIX
3a7a4 110 Teme "Brnaxxunocts"
Pemenne pacueTHBIX M Ka4€CTBEHHBIX

128 3agad 1mo teme "KIIJ] TemioBeIx
nBurarenein”
Pemenne pac4eTHBIX M KAYECTBEHHBIX

129 3a7a4 o TeMe "3aKOHBI IOCTOSIHHOTO
ToKa"
Pemenne pacueTHBIX M KAYECTBEHHBIX

130 3azad4 1o teme "KII/]
3JIEKTPOYCTaHOBOK"

131 JlaGopaTtopnbie pabOTHI 11O TEME
"3aKOHBI IOCTOSHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CBeTOBBIE sABJICHUS"

133 Pa6oTa ¢ TekcraMu o TeMe "3aKOHBI
COXpaHEHUs1 B MEXaHUKe"

134 PaboTa ¢ TekcTaMu Mo TeEMe
"KosebaHus v BOIHb"

135 PaboTa ¢ TekcTaMu Mo TeEMe

"CBeTOBBbIE sSBJICHUS"




136

Pabora ¢ TekcTamu 1o Teme
"KBanToBas u sinepHas ¢pusuka'

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136

24.5







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

* ['ocynapcrBennas oopazoBarenbsHas miaatdopma «Poccuiickas sanekTpoHHas
mkosia» https://resh.edu.ru

» Enunas komtexiust iudpoBeix 00pazoBaTenbHBIX pecypcoB http://school-

collection.edu.ru/
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