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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mno Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJIeHAa Ha OCHOBE TMOJIOXKEHUIM U TpeOOBaHUI K pe3y/lbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHOM MPOTPaMMBbI, IIPEICTABICHHBIX B
dI'oOC 000, a Takke c yuérom deaepalbHON paboueld MPOrpaMMbl
BocnuTanus v KoHueniuu npenoaaBanus yuyeoHoro npeamera «dDuznkay.

Conepxanue mnporpaMMmbl MO (U3MKE HampapieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYarONIMXCS W OPTaHHU3AIUI0 N3yYCHHUS
GU3UKK Ha NIeATeNbHOCTHON OCHOBe. B mporpamme mo ¢u3Mke yUYHUTHIBAIOTCA
BO3MOXKHOCTH ydeOHoro mpeamera B peanuzanuu TpedboBanuii ®I'OC OO0
IJIAHUPYEMbIM JIMYHOCTHBIM M METAlpeJAMETHBIM pe3yibraraM OOyuYeHHs, a
TaKXKE MEXMPEIMETHBIC CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHusl.

[Iporpamma 10 (u3uMKe ycTaHaBIMBAET paclpeiesieHne Y4eOHOro
marepuaia 1o rojgam oOyudeHus (Io Kiaccam), MpeAsiaraeT MNPUMEPHYIO
MOCJEI0BAaTeIbHOCTh M3yYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
MIPEIMETHOTO COAEPKAHUS M YUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaronuxcs.

[Iporpamma 1o ¢usmke pa3zpaboTaHa ¢ MBI OKa3aHHUS METOIUYECKOU
MOMOIIY YYUTENIO B CO3JaHUH paboyeil MporpaMmbl 10 y4eOHOMY MpPEIMETY.

®uzrka SABISETCA CHUCTEMOOOPA3YIOIIMM JJI €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, MOCKOIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SBJICHUH, WM3y4aeMbIX XHMHEH, OWOJIOTHEH, acTpOHOMUEH U
¢usndeckor reorpadueil, BHOCHT BKJIAaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, IPeI0CTaBIsieT Hanbomee sicHble 00pa3Ibl MPUMEHEHHSI HAy4YHOT'O METOoa
MO3HAHU, TO €CTh CII0CO0a MOTYUYEHHUS IOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 maBHBIX 337124 (PU3UYECKOTO 00pa30BaHUs B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaAaMOTHOCTU U
MHTEpECa K HayKe Y 00y4aromuXxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE MpEANOiaraer OBJaJeHUE
CIEAYIOIIMMU KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAYYHO OOBSCHATDH SIBICHHUS,;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEpPNPETUPOBATh  JAHHBIE M  HCIOJIL30BaTh  HAy4YHBIE
JI0Ka3aTeIbCTBA JJIS MTOJIyYEHHS BHIBOJOB.

emn wsydenwss (GU3NKKM Ha YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHHUS
onpenenensl B Konmenmuu npenomaBanusi yueOHoro mpeamera «Duszuka» B



oOpa3oBarenbHbIX opraHusauusax Poccuiickoil @Penepanuu, peaau3yromux
OCHOBHBIE 001I€00pa30BaTeIbHbIE MPOTPaMMbl, YTBEPKIEHHOM pEIICHUEM
Komnernn MunucrepctBa npocsenieHust Poccuiickoit @enepanunu (IpoTOKOI OT
3 nexabps 2019 1. Ne [1K4BH).

e nzyyeHust GU3NKU:

npuoOpeTeHrue HHTEepeca M CTpeMJeHUs OOydaroluxcsi K HayYHOMY
M3YYEHHUIO MPUPOABI, PA3BUTHE UX WHTEIUIEKTYyalbHBIX U TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE NPEACTABICHWHA O HAydyHOM METOAE IIO3HAHHUS U
dbopMUpOBaHUE HCCIEAOBATEIBLCKOTO OTHOUICHUS K OKPYXKAIOIIUM
SIBIICHUSIM;

(OopMHpOBaHUE HAYYHOI'O MHPOBO33PEHHSI KaK pe3yapTara HU3y4yeHUs
OCHOB CTPOEHUS Marepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMuUpoBaHUE TIPEICTABICHUNA O POIN (QUBUKHU JUIsl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TMPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuien
npodecCuoHaIbHON JIEATEeILHOCTH, CBI3aHHOM ¢ (PM3UKOH, MMOATOTOBKA
K JJasibHeleMy 00y4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTKeHHE ATHX IIeJiel mporpaMmbl MO (U3MKe Ha YpOBHE OCHOBHOTO
o011iero o6pa3zoBaHus 00ECTICUUBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

NpUOOpPETeHUE 3HAHWK O JAWCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHHYECKUX, TETUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTEeHNEe YMEHUHN OMUCHIBATh U OOBSCHATH (U3HUYECKHUE SBICHUS
C MCTIOJIb30BaHUEM ITOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHHUS NPOCTCUIINX PACUETHBIX 3adad C
HCIOJIb30BAHHEM buznaecKux MoJIeseH, TBOPUYECKUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHHUU HAOIIOAAaTh TPHUPOIHBIC SBICHUS W BBITIOIHATH
OTIBITHI, JTAOOPATOPHBIE PAOOTHI M IKCTIEPUMEHTAJIBHBIE UCCIICTOBAHUS C
WCIIOJIb30BAHUEM H3MEPHUTEIIBHBIX MPUOOPOB;

ocBOeHHE TNpuUEMOB  paboTel ¢  uwHOpMammel  (PU3NIECKOrOo
COZICpKaHMsI, BKIIOYass WHQPOPMAIMIO O COBPEMEHHBIX JIOCTHIKCHHUIX
(bU3KKY, aHATM3 U KPUTHIECKOE OIlEHWBaHUE WH(OpMaITny;
3HAKOMCTBO cO  cepamu  mpodecCHOHAIBHOM  JESTEIbHOCTH,
CBS3aHHBIMH C (U3HKOW, U COBPEMCHHBIMH  TEXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIXKEHUSIX (DU3UUECKOM HAYKH.



Ha u3ydenue ¢uszuku (0a30BbIM ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus 0OTBOAUTCS 238 4acoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJENIO), B
8 kmacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIII0).

[Ipennaraemsliii B mporpaMme o (pu3MKe nepedeHb J1aboparopHbIX padoT
U OIBITOB HOCUT PEKOMEHIATENIbHBIM XapakTep, YUYWUTENb JeJIaeT BHIOOD
MPOBEACHUS JA0OPATOPHBIX PAOOT U OMBITOB C YYETOM HWHIUWBHUAYAJTbHBIX
ocoOeHHOCTeH  OOydarmmuxcsi, CHUCKa OKCIEPUMEHTAJIbHBIX  3aJaHUMH,
MpeajaraéMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1o (pu3uKe.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznes 1. ®u3uka u €€ poJib B NO3HAHMH OKPYKAKOLIEr0o MUpa.

®dusuka — Hayka o0 npupone. SAsinenus npupoasl. OU3NUECKUE SBIICHUS:
MEXaHWUYECKHUE, TEIUIOBBIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznueckue BelnuuHbl. M3mMepenne gpuznueckux BenuduH. Ouznueckue
npuoopsl. [lorpemHocTs U3MepeHnil. MexxayHapoiHas CHCTEMA €UHULL.

Kak ¢u3uka wu [apyrue ecTeCTBEHHbIE HAyKd H3y4yaloT MPUPOY.
EcTtecTBeHHOHAy4YHbI METO/ MO3HAHMs: HAONIOJEHHE, MOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIIBWKEHHE THIIOTE3, OKCIIEPUMEHT 10 MPOBEPKE THIIOTES,
oObsicHeHue HabOmogaemoro siBiaeHus. Onucanue (U3NYECKUX SBIECHUU C
IIOMOIIBIO MOZCIIEH.

Hemoncmpayuu.
1. MexaHu4eckue, TeIJIOBbIE, JJICKTPUYECKHE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusznyeckue npubOOpPbI U MPOLEAYpa NPAMBIX U3MEPEHUI aHATOTOBBIM
U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnuvie pabomel u onvimel.

1. OmpeneneHue LEeHbI JeIEeHNs HIKalIbl U3MEPUTEIBHOIO Ipudopa.

N3mepenue paccTosHUi.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeNa.

Onpenenenue pasmMepoB MaJIbIX TEN.

woke »n

N3mepenne temmeparypbl Npu MOMOIIU KUIAKOCTHOIO TEPMOMETpPA U
JaT4yuKa TEMIIEPaTyphl.
6. IIpoBeneHue uccieaoBaHus MO MPOBEPKE TMIIOTE3bI: JATIBHOCTD MOJETA
niapuKa, IyUIEHHOTO TOpPU30HTaJbHO, TEM OoJblIe, 4eM OOoJblIe
BBICOTA ITyCKa.

Pazneun 2. IlepBoHavyajibHbIE CBEJeHUS 0 CTPOCHUM BelleCTBA.

CrpoeHue BelecTBa: arOMbl M MOJEKYJIbl, HUX pa3mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JIB>keHre dyacTull BemiecTBa. CBsI3b CKOPOCTH JIBDKEHHUSI YacTHUI[ C
temrneparypoil. bpoyHoBckoe npmxenue, auddysus. BaumoneicTBre dyacTuil
BEILIECTBA: IPUTKEHUE U OTTAJIKMBAHUE.

ArperatHple COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, JKUAKOCTEU W
TBEPBIX (KPUCTALTUUECKUX) Tell. B3auMOCBsI3b MEKIy CBOMCTBAMHU BEIIECTB B



pPa3HBIX arperarHbIX COCTOSHHMSX M HMX ATOMHOMOJEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmionenre OpOyHOBCKOTO ABUKCHHUS.

2. HaGmonenne nuddyzum.

3. HaGmromeHue  siBIeHHM,  OOBACHSIOMIUXCSA  MNPUTSDKCHUEM — WJIU

OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuuvie pabomel u onvimel.

1. OueHka pauamMeTrpa aroMa METOAOM pAIOB (C HCIOJIb30BaHHEM

dhoTorpadwmii).

2. OnbITeI O HAOIIOACHUIO TETJIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ielicTBHE TeJl.

Mexanuyeckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM JBUKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHUS.

SlBnenue mHepuuu. 3akoH WHEPIUU. B3auMopeilcTBUe Ten Kak MpUYMHA
M3MEHEHUSI CKOPOCTH JABWXKEHHUs Tei. Macca Kak Mepa HMHEPTHOCTHU Tela.
[InotHOCTH BemiecTBa. CBSA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHIIE
00BEMa BelIeCTBa.

Cuita kak XapakTepucTHKa B3aumonencTsus Ten. Cuia ynpyrocTy ¥ 3aKOH
I'yka. I3mMepenue Cuiibl ¢ MOMOIIBK AUHAMOMETpPA. SIBI€HUE TATOTEHUS U CUia
TsokecTd. Cuna TsS)KeCTH Ha JApyrux IulaHerax. Bec Tena. HeBecomocTs.
CnoxxeHue CWJI, HAMpPAaBICHHBIX MO OJHOM MpsAMOW. PaBHOAEHCTBYIOIIAS CHIIL.
Cuna Tpenus. TpeHHE CKOJBXKEHUSI M TpPeHUEe MOokKos. TpeHue B MpUpojae U
TEXHUKE.

Hemoncmpayuu.

HaGmronenne MexaHn4ecKkoro JABUKECHHS Tela.

N3mepenne cKopoCTH NPSIMOIIMHENHOTO ABUKEHUS.

HaGnronenue siBjeHUs! HHEPLIMH.

HaGmronenne n3aMeHeHnsI CKOPOCTH MPH B3aUMOJICHCTBUN TE.

CpaBHeHUEe Macc 1Mo B3aUMOJEHCTBUIO TEI.

CnoxxeHue cuil, HapaBJICHHBIX 10 OJHON MPSMOM.

Jlabopamopuuvie padomel u onvimeol.

1. OmpezneneHue CKOPOCTH PAaBHOMEPHOTO JBUXKEHHUSA (IIapUKa B
AKUJKOCTH, MOJIENIU BIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajee).

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHHUsI OpycKa HIIM IIapuKa 1o
HAKJIOHHOM TIJIOCKOCTH.

A e



OrnpeneneHue MIOTHOCTH TBEPAOTO TEA.

4. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (J1edhopMaIiim)
NPYXUHBI OT NPUIIOKEHHOMN CHUIIBI.

5. OnbIThl, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT BEca TeJla U XapaKTepa CONPHUKACAIONIUXCS TOBEPXHOCTEN.

Pasnen 4. /laBienune TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Hasnenne. CrnocoObl YMEHbILIEHUS W yBEIUYEHHUs AaBieHus. JaBieHue
raza. 3aBUCHUMOCTb [aBJICHHA Tra3a OT o00béMma, Temmeparypsl. Ilepemaua
JNABIECHUS TBEPABIMU TEJIaMH, JKUJIKOCTAMM M razamu. 3akoH [lackans.
[THeBMaTnyeckre MalIuHbl. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT TIIyOWUHBI.
I'mapocrarnueckuit mapagokc. CooOwmaromuecss cocynsl. ['mapaBnnueckue
MEXAHU3MBI.

Atmocdepa 3emnn u armocepHoe naBiaeHue. [[pudnHbI CylecTBOBaHUS
BO3AyIIHON oOomouku 3emun. OnbiT Toppuuermu. M3mepenue atmochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBiI€HHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! aJist u3MepeHust arMochepHOTo JaBICHUS.

JlelicTBHe JKMJAKOCTM MW Tra3a Ha TMNOTPYKEHHOE B HHUX TeJIO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [lnaBanue Tedn.
BosnyxormiaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTb JIaBJICHUA ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBiieHUS )KUAKOCTHIO U TA30M.

3. Coobmmaroruecst COCy/pl.

4. I'mappaBinnyeckuu mpecc.

5. IlposiBnenue nelcTBUsl aTMOC(EPHOTO AABICHHUS.

6. 3aBUCHUMOCTh BBITAJIKHUBAIOIIECH CUJIBI OT 00bEMa MOTPYKEHHON YacTH
T€JIa ¥ TUIOTHOCTHU KUJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue miaBaHus TeJl: MJIABAHUE WU MTOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILICHUS IUIOTHOCTEMN TeJa U KUIKOCTH.

Jlabopamopuusie pabomut u onvimot.

1. HccnenoBanne 3aBUCHMOCTH Beca Tela B BoAe OT o0bEMa
MOTPYKEHHOM B )KUJKOCTh YaCTH TeJa.

2. OmnpenenieHUE BBITAIKUBAIOMIEH CHUJIbI, JIEUCTBYIOIIEH Ha TeJIO,
MOTPYKEHHOE B JKUAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIECH CHJIIBI, ACHUCTBYIOLICH HA
TEJIO B )KUJAKOCTH, OT MACCHhI TeJIa.



4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTbh BBITAJIKHBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TENO B KHUIAKOCTH, OT OObEMa MOTPYKEHHOU B
AKUJKOCTh YACTHU TEJIA U OT IJIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeeseHue €€ rpy30n0abEMHOCTH.

Pasnen 5. Padora 1 MOIIHOCTB. JHEPIHS.

Mexannueckasi pabotra. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuio
paBHOBecusi peiuara. [IpuMeHeHHMe TmpaBuja pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHHKE.

Mexanuyeckass sHeprus. Kunernueckas M MOTEHIMAlbHAs SHEPrUs.
IIpeBpamienre OAHOTO BHJA MEXaHUYECKONM DSHEpPruu B APYyrol. 3akoH
COXpaHEHHUSI PHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl IpPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomut u onvimot.

1. Onpenenenune pabOThHI CUITBI TPEHUS MIPU PABHOMEPHOM JIBIKEHUU Tea

110 TOPU30HTAJILHON ITOBEPXHOCTH.
2. HccnenoBaHue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HakKTOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKOW SHEPTUMU.
8 KIIACC

Pa3znen 6. TensioBble sIBJIEHUS.

OCHOBHBIE TOJOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca u pazMepbl aTOMOB U MOJEKYI. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKOM TEOPHUH.

Monenu TBEPAOro, MKHUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannnueckue u amopdubie Tena. OObsiCHEHUE CBOWCTB Ta30B, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUW MOJEKYISIPHO-KMHETUYECKON TEOPHH.
CmauvBaHMe U KallWJUISIpHBIC SIBJIEHUA. TeNI0oBO€ pacIIMPEHHE U CHKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
gactull. BuyTpenusas sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH HSHEPIHH:
Teionepeaadya " coBepIieHHUE  paboTHI. Bunel  temmonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHUE.

KonnuecTBo TemaoThl. YielbHas TEIIOEMKOCTE BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHnca. IDlmaBmenue wu



OTBEpACBAaHNE KPHUCTANIMYECKUX BEIIECTB. YIelIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenue. YaenbHas Tersora
napooOpa3oBaHusi. 3aBHCHUMOCTb TEMIIEPATypbl KHUIEHHUS OT aTMOC(EPHOTO
JaBJICHUS.

BiaxxHOoCTB BO3yXaA.

DHeprus TOIUIMBA. YelbHas TeIIoTa CTOpPaHHUs.

[Ipunuuner pabotel TermioBbix asuratenei KIIJ[ temnmoBoro asurarens.
TennoBple NBUraTeNN U 3alATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHMS U MPEBPALEHUS YHEPTUHU B TEIJIOBBIX IPOLECCAX.

Jemoncmpayuu.

1.

wok BN

®© =N

9.

10.
I1.
12.
13.

Habntonenue 6poyHOBCKOTO JIBUYKCHUSI.

Habntonenue auddysun.

Habnronenue sBIeHU cMauylBaHUS U KaIMILIIPHBIX SIBJICHUH.
Habmnronenue TenioBoro pacmmpeHus Tel.

N3meneHnne napieHus raza Mpyu U3MEHEHUU 00bEMa M HarpeBaHUM WUJTU
OXJIaXKJICHUU.

[TpaBuiia u3mMepeHus TeMneparyphl.

Bunbl Tenonepenaun.

OxnaxIeHre IPU COBEPIICHUHN PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3IMYHBIX BEILECTB.
HabGnronenne kurenus.

Habmnronenune mocTostHCTBa TeMIIEpaTyphl MPH TIaBJICHUH.
Mopaenu TeIuI0BBIX ABUTaTElICH.

Jlabopamopuuvie padomel u onvimeol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAJIOB TTIOBAPEHHOM COJIM MIJIH caxapa.
OnbITEl 10 HAOJFOICHUIO TETJIOBOTO PACIIUPEHMS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue gaBjaeHUs Bo3Ayxa B 0aJUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH JABJICHUSI BO3AyXa OT €ro
00bEMa U HarpeBaHMS WIIH OXJIAKICHHS.

[IpoBepka ruUIOTE3bl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA
KHUJKOCTH B TEPMOMETPUUYECKON TPYyOKe OT TeMIIepaTyphl.

HaOntonenne u3MeHeHUsT BHYTPEHHEH DSHEPruM Teja B pe3ysbrare
TeIUTIonepeaadr U padOThl BHEIITHUX CHIL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUHM XOJIOJHOU U
ropsiYer BOJBI.



9. OmpenesieHWE KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOM IIpHU
TEIUI000MEHE C HArPEeThIM METAJUTMYECKUM ITUIUHIPOM.

10. OnpeneneHue yAaenbHON TEMIOEMKOCTH BEIIECTBRA.

11. UccnenoBanue npouecca UCIapeHusl.

12. OnpenenieHue OTHOCUTEIBHOM BIAXHOCTH BO3/1yXa.

13. OnpeneneHue yeabHOM TEITOTHI TIABICHUS JIbJA.

Pasznea 7. DiiekTpuUYecKre 1 MATHUTHBIE SIBJICHUS.

Onektpuszanus Tel. J[Ba poaa 3eKTpUYECKUX 3apsaoB. BzaumonelicTBue
3apspKeHHBIX  Ted. 3akoH KynoHa (3aBUCMMOCTh CHJIbI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJ OT BEIMYMHBI 3aPSI0B U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe mone. Hanpssk€HHOCTE anekTpudeckoro nois. [IpuHnmn
CYNEepHO3UIIUU FIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocutenn 531neKTpUYeCKUX 3apsA/ioB. JIEMEHTAPHBIA 3IIEKTPUYECKUI
3apsia. Ctpoenue aroma. [IpOBOIHHMKM M AMAIEKTPUKUA. 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsiia.

DJIEKTPUUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAaHUS JIIEKTPUYECKOTO TOKa.
NcTtouHnku MOCTOSSHHOTO TOKa. JIeMCTBUS BIIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B AKUJKOCTAX U ra3ax.

Onekrpuueckasg 1uenb. Cuwia Toka. DJIEKTPUYECKOE  HAMNpsHKEHHE.
ConpoTtuBieHre MPOBOAHUKA. YIEIbHOE CONPOTUBIICHUE BelllecTBa. 3akoH OMa
s ydactka nend. llocnenoBarenbHOe W NApalyieIbHOE  COCIMHEHHE
MIPOBOJHUKOB.

PaGora u MomHOCTH 3MeKTpuyeckoro Toka. 3akoH Jhxoyns—JleHia.
DJeKTpUYEeCKUe WEeNu U TOTPEOUTENH DIEKTPUUYECKOW HHEPruu B OBITY.
Kopotkoe 3ambikanue.

[TocTossHHbIE  MarHuThHL.. B3anMOnENCTBME TNOCTOSSHHBIX  MArHHUTOB.
MarnutHoe mnosje. MarHuTHoe mosie 3eMiIM M €ro 3HadeHue ISl KU3HU Ha
3emuie. OnbiT Opcrena. MarHuTHOE TOJI€ 3JIEKTpUUECcKoro Toka. IIpumenenue
AIIEKTPOMATHUTOB B TEXHUKE. JleiCTBME MArHUTHOIO IOJISI HAa MPOBOJHHUK C
TOKOM. DIIEKTPOABUTATEIb MOCTOSTHHOTO TOKA. Hcnonp3oBanue
ANEKTPOABUIATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apaness. SIBiaeHUE 5SIEKTPOMAarHUTHOW MHAYKUMH. [IpaBuiio
Jlenna. Dnexrporeneparop. CrocoObl MOMYYEHHS] 3JIEKTPUYECKON IHEPrUmu.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

1. Dnektpuszanus Tell.

2. JIBa poma SIEKTPUYECKUX 3aps0B UM B3aUMOJACHCTBUE 3apsSyKEHHBIX

Ted.
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

YCTpOUCTBO U ACUCTBUE AIEKTPOCKOTA.
DIIEKTpOCTaTUYECKask UHAYKIIUSL.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.

[IpoBOTHUKYN U AUBIEKTPUKH.

MopaenupoBaHHE CHIIOBBIX JIUHUM 3JIEKTPUUECKOTO TOJIS.

M cTouyHUKN NOCTOSIHHOTO TOKA.

JIelicTBUSA DIIEKTPUYECKOTO TOKA.

DIEKTPUUECKHUM TOK B JKUIKOCTH.

["a30BBIl pa3psia.

N3mepenne Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune aneKkTpruieCcKoro HanpsiKEHUsI BOJIBTMETPOM.
Peocrar n mara3suH COnpoOTHBIICHUM.

BzaumopeiicTBue OCTOSIHHBIX MAarHUTOB.

MopaenupoBaHHE HEBO3MOXXHOCTH Pa3ACICHUS MOJKOCOB MArHUTA.
MopaenupoBaHHE MATHUTHBIX MOJIEM MOCTOSSHHBIX MAarHUTOB.
OnsIT Dpcrena.

MarnuTtHoe nojie Toka. IeKTPOMartHur.

JlercTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEND TOCTOSIHHOTO TOKA.

UccnenoBanue siBIECHUS AIEKTPOMArHUTHON MHIYKIUH.
OmneiTer ®apanes.

3aBUCUMOCTb HAaIlPaBICHUSI WHIYKIIMOHHOTO TOKAa OT YCIOBHUM €ro
BO3HMKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuuvie padomel u onvimeol.

L.

AN

OneITel TIO HAOMIONCHWIO DJEKTPU3ANMHM TEJ WHAYKIMEH W TpHU
COTPUKOCHOBEHUH.

UccnenoBanue AEHCTBUS DIEKTPUYECKOTO TOJNS HAa MPOBOJHUKH H
TVDIICKTPUKH.

Coopka u npoBepka padOThI IAEKTPUUECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u peryaupoBaHue CHIIBI TOKA.

N3mepenue u peryainpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3rCTop, OT
COIPOTHBIICHHSI PE3UCTOPA M HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIIEKTPUIECKOTO
COTIPOTHBIICHHS] TMPOBOIHUKA OT €T0 JJIUHBI, IJIOMATU MOTEPEUHOTO
CEUEHHUsS U MaTepHaia.



8. IlpoBepka mpaBuia CIOKEHUS HAIPSIKEHUW MPU IOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia g CHAJIBI TOKAa MPHU IMAPAJLICTBHOM COCIUHEHUH
PE3UCTOPOB.

10. Onpenenenune paboThl ANEKTPUUECKOTO TOKA, UAYIIEr0 Yepe3 pe3ucTop.

11. OnpenesneHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIICISIEMONM Ha
pe3ucrope.

12. UccnenoBaHne 3aBUCUMOCTH CUJIbI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT
HaIPSDKEHUS HA HEW.

13. Onpenenenue KIIJ[ nHarpeBarensi.

14. UccnenoBaHre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3ydeHne MarHuTHOrO TOJS MOCTOSIHHBIX MArHUTOB TMPH KX
O0OBETMHEHHUH U PA3JICIICHUH.

16. UcciienoBanne JEWCTBUS  DJICKTPUYECKOTO TOKA HAa MArHUTHYIO
CTPEJIKY.

17. OOBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOICHCTBUSA
KAaTylIKX C TOKOM W MarHuTa OT CHJIbI TOKa M HANpPaBJICHHS TOKA B
KaTyIlKe.

18. I3yueHune nelcTBUSI MATHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

19. KoHCTpyHnpoBaHue 1 U3ydeHue paboThl JIEKTPOABUTATENS.

20. U3mepenue KII/l anekrpoaBurarenbHON yCTAHOBKH.

21. OnbBITEI IO UCCIEAOBAHUIO SBJICHUSI SJIEKTPOMArHUTHOW WHIYKIIMH:
HCCIIEIOBAHNME W3MEHECHUM 3HAUYCHUS U HANPaBJICHHUS WHIYKIMOHHOTO

TOKa.
9 KUIIACC

Paznen 8. MexaHuveckue siBJICHUA.

MexaHndeckoe JBWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO ABWKEHHUs. PaBHOMEpHOE MpPsSMOIMHEHHOE
nBwxkeHue. HepaBHomepHoe mnpsMonnHelHOe JBWKeHHe. CpemHss W
MTHOBEHHAs! CKOPOCTh TeJIa PU HEPABHOMEPHOM JIBHXKCHUH.

VYckopenue. PaBHOyCKOpeHHOE NpsAMOIMHEHOE aBMxeHHe. CBOOOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMEpHOE NBUXKEHUE 1O OKpYKHOCTU. [leproa u yactora oOpamieHus.
JluneriHas U yrioBasi CKOpoCTH. LIEeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBoii 3axkoH Hprotona. Btopont 3axkon Hprorona. Tperuit 3akoH
Herorona. [IpyHunn cynepno3unuu cul.



Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TPEHHS! CKOJIbKEHUS,
CUJIa TPEHUS MOKOs, TIPYTHE BUIbI TPCHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgenus. [pmxkenue ruanet Bokpyr Coinnia. [lepBas kocmuyeckasi CKOPOCTb.
HeBecomocTh U neperpysku.

PaBHOBecue matepuanbHO TOUKHU. AOCOIIOTHO TBEPIOE Teno. PaBHOBecuHe
TBEPAOrO Tela C 3aKPEIUIEHHOM OChbIO BpamieHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynse tena. U3Menenne umityibca. MIMItynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE JBUKEHHE.

Mexannueckass pabora ¥ MOUIHOCTh. PaboTa cui TsDKECTH, YNPYrocTH,
TpeHus. CBs3b 3Hepruu U padotel. [loTeHManbHas sHEprus Tena, NOJHATOrO
HaJl TMOBEPXHOCTBKO 3eMiu. [loTeHumanbHas 3HEpPrust CKAToOu IPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETHYECKON SHEPTrUU. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTHH.

Jemoncmpayuu.

1. HaGmrogenne MexaHMYECKOTO NBIKEHHS Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHUE MyTE€Wl M TPACKTOPUM ABUIKEHHUSI OIHOTO M TOTO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.
HccenenoBanne Npru3HaKOB PaBHOYCKOPEHHOIO JIBHKECHMUS.

Habmronenue aBMXeHH Tela M0 OKPY>KHOCTH.

HaGmionenne MexaHWuyecKuX SBJICHUHM, MPOUCXOMASIIUX B CHUCTEME
orcu€ra «Tenexka» Nnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUXCHUU
OTHOCUTEIBHO KaOMHETa (PU3HKHU.

AN

7. 3aBHCHMOCTb YCKOPEHUS TeJla OT MACCHI Tela U ACHCTBYIOIIEH HAa HETO
CHJIBL.

8. HaOmronenue paBeHCTBaA CUII IPU B3aUMOJECHCTBUU TE.

9. HM3MmeHeHue Beca Tena Ipu YCKOPEHHOM JBUKEHHH.

10. Ilepenaua nmmynsca mpu B3aUMOACHCTBHUM TEIL.

11. IIpeobpa3oBanus SJHEPTUU MPU B3aUMOJICHCTBHUH TEII.

12. CoxpaHeHuE UMITYJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue uMIyiabca Ipu adCONIIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HabntoneHune peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHuEe MEXaHUYECKOM SHEPIUU IPU CBOOOJHOM MaJCHUMU.

16. CoxpaHEHUE MEXAHWYECKOW SHEPrMM MpU JBWKEHHU Tella TOJ
NEHUCTBUEM IIPYKUHBI.



Jlabopamopuuvie padomel u onvimeol.

L.

10.

I1.

KoHcTpyupoBanue Tpakta /il pa3roHa M JaJTbHEHIIIET0 PaBHOMEPHOTO
TIBMKCHUS TIIAPUKA UITH TEJICKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJIBKCHHS OpyCKa MW JBHKCHHS
IIapyiKa Mo HAaKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOPEHHUs Tella MPU PABHOYCKOPCHHOM JIBFDKCHHUH 10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HadaJIbHOW CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBIDKCHHHM 0O€3
HavaJIbHOM CKOPOCTH ITyTH OTHOCSATCS KaK PsjJ HEYETHBIX YHCEII, TO
COOTBETCTBYIOIIUE TIPOMEKYTKH BPEMEHHU OJMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBXKCHHS OT CHIIBI
HOPMAJIBHOTO JTaBJICHUSI.

Omnpenenenue ko3¢G UITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padOTHI CHIIBI TPEHHSI IPYU PABHOMEPHOM JIBMKCHHUH TeJa
10 TOPU30HTAJIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIPYTOCTH TIPU TOABEME Tpy3a C
WCIIOJIb30BAHUEM HEIIOABMYKHOIO U ITOJABHKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpaHCHUS SHCPTHH.

Paznen 9. Mexannueckue kojie0aHus U BOJHBI.

KonebarenbHoe paBmxkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA:
NeproJl, 4YacToTa, aMIUTUTyna. MareMaTHUecKHid W TMPYXKUHHBIA MasTHUKH.
[IpeBparnienre SHEPTUM MPU KOJICOATSITHLHOM JIBHKCHHH.

3aryxatomue  kosneOanusi.  BwiHykneHHble — koneOaHusi.  Pe3oHaHc.
Mexanndeckue BoHBI. CBOMCTBAa MEXaHWYECKHUX BOJH. IlpomonbHbie WU
MONepeyHble BOJIHBL. JlIMHA BOJHBI W CKOPOCTh €€ pacnpOCTpPaHCHUS.
MexaHn4ecKue BOJHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicOTa TOHA. OTpakeHue 3Byka. MH}pa3Byk u
YIIBTPA3BYK.

Hemoncmpayuu.

1.

woke »n

HaOmnronenne xoneOaHuii Tell IOJ OEHCTBUEM CHIIBI TSKECTU M CHUIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaGmronenue BeIHYKICHHBIX KOJIeOaHUI 1 pe30HaHCA.
Pacnpoctpanenue mpoaobHBIX 1 MOMEPEYHBIX BOIH (Ha MOJISTIH).
Habnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuvie padomel u onvimeol.

1. OnpeneneHue 4YacToThl W MEpHUOAA KoJeOaHUH MAaTeMaTH4eCKOro

MasTHUKA.

2. OmnpeneneHuie 4acTOTHI U MEpUOIa KOJIeOAaHUN MPYKUHHOTO MAsITHHUKA.
HccnenoBanue 3aBUCUMOCTH TEpUOJia KOJIEOAHMM MOJBEIIEHHOTO K
HUTHU Ipy3a OT JIJIMHBI HUTH.

4. WccnegoBaHue 3aBUCUMOCTH MEpHOAA KOJEOAHUW MPY>KUHHOTO
MasTHUKa OT Macchl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH Iepuojia KojieOaHUN rpy3a, MOABEIIEHHOTO
K HUTH, OT MaccChl Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb IE€pUOJa KoJeOaHUM
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH TIPYKHUHBI.

7. W3mepenHue yckopeHusi CBOOOHOTO MaICHHUS.

Pasznea 10. DiieKTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DOIEKTPOMarHuTHOE  TOJIe.  ODJIEKTPOMArHWTHBIE  BOJHBIL.  CBolCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama sneKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BolHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBONCTBA CBETA.

Jlabopamopnuvie padomel u onvimeol.

1. M3yuyeHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUILHOTO

tenedoHna.

Pa3nen 11. CBeToBBIC SIBJICHUS.

JlyueBas  Momenp  cBera. Mcrounukum — ceera.  IlpsamonnHenHoe
pactipoctpaneHue cBerta. 3armeHuss ConHua u JlyHel. OtpaxeHue cBeTa.
IInockoe 3epkano. 3akOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeTa. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHWE TMOJMHOTO BHYTPEHHEIO OTPAKE€HUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nyweit B smu3e. OnTuyeckas cucrema (otoarmapara,
MHUKpOCKONIa U Teyeckomna. [Jla3 kak onTuyeckas cucreMa. bau3opykocTe U
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crekrp. OmbiTel Hptorona. Crnoxenwue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.



Jemoncmpayuu.

1. IlpsamonuHerHo€e pacpoCTpaHEHHUE CBETA.

2. OtpaxeHue cBeTa.

3. Ilomyuenue wu300pa’keHUII B TIJIOCKOM, BOTHYTOM U BBIIYKIIOM
3epKaJlax.

IIpenomienue ceera.

OnrTryecknii CBETOBO/L.

Xox Jiydeil B coOOMparomieil JInH3e.

XoJ1 1yder B pacCenBaroLIeH JIMH3E.

[Tomyuenue n300pakeHUM C IOMOLIBIO JIMH3.

9. Ilpunuun nedictBug oroamnmnapara, MUKPOCKOIIA U TEIECKOMA.
10. Moznens rma3a.

11. Pa3noxxenue 6e10ro cBeTa B CIEKTP.
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12. Tlonyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuuvie padomel u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPAXEHHsI CBETOBOIO Jyda OT yIiia
MaJICHUs.

2. W3yudeHue xapaKTepuCTUK H300paKeHHs MpeaIMeTa B MII0OCKOM 3epKalie.
HccnenoBanrne 3aBUCUMOCTH yIvla IPEJIOMJIEHHS CBETOBOTO Jyda OT
yIJia MaIcHUs Ha TPAHUILIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pakeHU ¢ MOMOIILI0 COOUPAIOIIEH JIMH3HI.
Onpenenenue  (QOKyCHOTO  pPACCTOSHUST W ONTHYECKOH  CHIIBI
coOmparoIei JTUH3HI.

OnBITHI IO Pa3NIOKEHUIO OEJI0T0 CBETA B CIIEKTP.

7. OnBITHI MO BOCHPUSATUIO I[BETA MPEAMETOB MPU UX HAOTIONCHUU Uepe3
LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHUS.

Omnwitel Pesepdopaa u mmanerapuas mozenb aroma. Monens aroma bopa.

Hcnyckanue u nornoiieHue cBera aroMoM. KBaHThI. JIMHENYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbpa, Oera- u ramma-uznydeHusi. CrpoeHue
aToMHOroO sigpa. HykiioHHast Mozenb aToMHOTO sipa. M3oTonsl. PannoakTuBHbIE
npeBpaienus. [leproa nomypacnaga aTOMHBIX SIAED.

SAnepHble peakunu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOIO YHCEN.
DHeprus cBsi3u aToMHBIX sijep. CBsi3b Macchl U dHepruu. Peakuuu cuHTe3a U
nenenus sgaep. Ucrounuku sueprun ConHua v 3BE3.

SnepHas sHepreruka. JleWCTBUSI PaJMOAKTUBHBIX W3JIYUYCHUU Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.



CnexTpbl U3Ty4EHUS U MOIVIOIICHHUS.

CrekTpsl pa3IuyHbIX Ta30B.

CuexTp Bogopoa.

HaGmronenue TpekoB B kamepe BunbcoHa.

Pabota cu€Turika MOHU3UPYIOIIUX U3TyUECHU.

Perucrpanus uzinyueHus: IpUpOAHBIX MUHEPAJIOB U TTPOTYKTOB.

N

ﬂaﬁopamopubw pabomul u onvimol.

1. HaGmromeHne CIUTONIHBIX W TUHEHYATHIX CTIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpeKoB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nyTH (1o gororpadusim).

3. W3mepenue paanoakTUBHOTO (poHa.

IHoBTOPUTEIBHO-00001IAOIMH MOAYJIb.

[ToBTOpHTEIHHO-0000IIIAFOIITII MOJYJIb NpeHa3HaYeH VIS
CUCTEMATH3allMid M  O00OOIICHUS MPEIMETHOTO CONEpPKaHUS U ONbITa
NEeSTENbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a Takxke
JUI TIOATOTOBKM K OCHOBHOMY TOCYJApPCTBEHHOMY SK3aMEHY IO (U3HMKE s
00yYaromxcsi, BHIOPABIIUX ITOT YUEOHBII MPEIMET.

[Ipn w3ydYeHHM MaHHOTO MOMYJA PEATU3YIOTCd U CHUCTEMATHU3HPYIOTCS
BUJBI JICSTENHHOCTH, HAa OCHOBE KOTOPBIX 0O0ECIeYnuBaeTCs TOCTUKECHHE
OPEIMETHBIX M METalpEeIMETHBIX IUIAHUPYEMBIX pEe3ylIbTaToB OO0ydeHus,
dbopmMupyeTcst ecTeCTBEeHHOHAYyYHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOZOB
WCCJICIOBAaHUS SIBICHUH MPUPOJBI M TEXHUKHU, OBIIAJICHUE YMEHUSIMH OOBICHSTH
dbu3ndecKre SBICHUS, MPUMEHS MOJTY4YEHHbIE 3HAHUS, peliaTh 3aJadd, B TOM
YKCJIe KAYECTBEHHbIE U DKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMANTBbHO ~ JEATEJIbHOCTHBIA  XapakTep  JAHHOTO  pasjena
peanusyeTcs 3a CY4ET TOTO, YTO O0OyYaIOIIMECcs BBIMOIHSAIOT 3aJaHHsI, B KOTOPBIX
UM TIpeyiaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHWUW pACIO3HABaTh M HAYYHO OOBSCHATH
(bu3nYecKue SBIECHUS B OKPY>KaIoIlel MPUPOIE U MOBCETHEBHOM KU3HU;

MCIIONb30BaTh HAYYHBIE METONBI HCCIEAOBaHUS (DU3MUECKUX SBICHHMA, B
TOM YHCJIE JIsl IPOBEPKU TUIIOTE3 U MOJIYYECHUS TEOPETUUIECKUX BHIBOJIOB;

OOBSICHSATh HAyYHBIE OCHOBBI HAamOOJee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAmpuMep, MPaKTUYECKOTO  KCMOJIb30BAaHUA  PaA3IMYHBIX
HMCTOYHUKOB DHEPTMHM HAa OCHOBE 3aKOHA MPEBPAIICHHS M COXPaHEHHUS BCEX
W3BECTHBIX BHJIOB YHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenne ¢u3nkn HA ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs

HaIIpaBJICHO Ha AOCTHKCHHC JIHMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
O6p&30BaT€JIBHI>IX PE3YIIbTATOB.

B pesynprare wu3ydeHuss (GuU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus y o0yuaromierocs OyayT cqpopMHUpOBaHbI CAEAYIONIUE TUYHOCTHBIC
pE3yabTaThl B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMSA:

- TMpOSABIICHHE HWHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (puznuecKoi HayKu;

- LICHHOCTHOE OTHOUIEHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;
2) rpakIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHH OOIIECTBEHHO
3HaYMMBIX W OJTHYECKHX TPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTIKCHUN (PU3UKH;

- OCO3HaHHE BaXHOCTH MOPAJIbHO-3TUYECKHX MPHUHIIMIIOB B JIEATEIbHOCTU
YY€HOTI0;

3) 3cTeTM4eCKOro BOCIIMTAHUSA

- BOCIIPUSITUE ICTETUYECKUX KauecTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHMA:

- OCO3HaHHE ILIEHHOCTH (U3MUECKOM HayKh KaK MOIIHOIO HHCTPyMEHTa
MO3HAHUSA  MHUpPA, OCHOBBI  pa3BUTUS  TEXHOJOTUHM,  BaKHeHIIen
COCTAaBISIOLIEH KYJIBTYPBI;

- pa3BUTHE HAYYHOH JIO003HATENBHOCTH, MHTEpECA K HCCIEI0BaTENbCKON
JesITeNIbHOCTH,

5) <¢opmupoBanus  KyJbTYpbl 3A0pPOBbSI H  3MOIHMOHAJIBLHOIO
0J1aromoTyyus:

- OCO3HAaHHME IIEHHOCTH O0e30MmacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH NpaBWil 0OE€30IaCHOrO MOBEACHMS Ha
TpaHCIIOPTE, Ha J0POrax, ¢ 3JIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAHUEM B
JIOMAIITHUX YCJIOBUSIX;

- cpopMHUpPOBAHHOCTh HaBbIKa pedieKCUU, MPU3HAHUE CBOETrO MpaBa Ha
OIIMOKY M TaKOro e MpaBa y APyroro 4eiaoOBeKa;

6) TPy10BOI0 BOCIIMTAHUSA:



e - AKTUMBHOE ydyacTH€ B PEHICHUM MPaKTUYECKUX 3ahad (B paMKax CEMbH,
0o0pa3oBaTeibHOM OpraHu3aluM, TOpoJad, Kpasi) TEXHOJIOTHYECKOW U
COLIMAJIBHOM HAaNpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (DU3UUECKHUX
3HAHUM;

e - UHTEpEC K MPAKTUUYECKOMY H3yUEHHUIO MPodecchii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTMYECKOI0 BOCIIMTAHUSA:

e - OpUCHTAIMs Ha NMPUMEHEHUE (U3UYECKUX 3HAHUM JJIS PEIICHUS 3a/1a4 B
0071aCT OKpYKalolllel Cpelibl, IUIAHUPOBAHUS MOCTYNKOB W OLIEHKH HX
BO3MOXKHBIX MOCJEACTBUM ISl OKPYKAOIIEN CPEIbI;

e - OCO3HAHHUE II00AJBLHOTO XapakTepa IKOJIOTHYECKHUX MpoOiIeM U MyTel hx
pelieHus;

e §8) agmanTanum K M3MEHAKIIUMCH YCJIOBHAM COLHAJIBHOW U NMPUPOAHOM
Cpeabl:

e - TOTPEOHOCTh BO B3aMMOJICHCTBUU TMPU BBHIMOIHEHUH HCCIEAOBAHUM U
IPOEKTOB (PU3MYECKOW HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
APYTHUX;

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NEATEIbHOCTD;

e - 1OTpeOHOCT, B (OPMHPOBAHMM HOBBIX 3HAHHM, B TOM YHCIE
dbopMynMpoBaTh WJIEH, MOHSITHUS, TUIOTE3bl O (PUIHMUYECKUX OOBEKTAX WU
SIBJICHUSIX;;

e - OCO3HaHHE JAehUIHMTOB COOCTBEHHBIX 3HAHWKW W KOMIICTEHTHOCTEH B

o0nacTu pU3UKY;
e - IJJAHMPOBAaHUEC CBOETO PA3BUTHS B NMPHOOPETCHUM HOBBIX (DU3UUCSCKHX

3HAHUU;

e - CTPEMJICHHE AQHAIM3UPOBATH W BBISBIATH B3aWUMOCBSI3H IPUPOJBI,
oOImecTBa M SKOHOMHUKH, B TOM YHCJIE€ C HCIOJIb30BaHUEM (HH3NUSCKUX
3HAHUM;

e - OIEHKAa CBOMX JECUCTBUI C y4€TOM BIMSHHUS Ha OKpPYKAIOUIYIO CpELy,
BO3MOXHBIX INI00ATBHBIX MOCJIEICTBUH.

METAHNPEMETHBIE PE3VYJIBTATBI

B pesynbrare ocBoeHMs TporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
obmero  obOpa3oBanus y  oOydyaromerocss  Oyayt  chOpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJabTaThl, BKJTFOYAIOTIHE M03HABATEIIHHBIC
YHUBEpCAJIbHBIC YyYeOHBIE NEUCTBHUS, KOMMYHHKAaTHUBHBIC YHUBEpCAJIbHBIC
y4eOHbIE ICUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI.



ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Ba3oBble Jornueckue a1eMcTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC NPU3HAKA OOBEKTOB
(s1BNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMK, OCHOBAHUS
J1s1 0000IIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B PacCMaTPUBAEMBIX
dakTax, JAaHHBIX H HAOIIONECHUSX, OTHOCAIIUXCSA K (U3HICCKUM
SIBIICHUSM;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIC CBSI3U MPHU U3YYEHUH (DU3UUECKUX
SBIICHUA W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAaHUEM
JNETYKTUBHBIX ¥ WHAYKTHBHBIX YMO3AKIIOYCHHH, BBIIBUTATh THUIIOTE3bI
0 B3aUMOCBSI35X (PU3HUECKUX BEIIMYNH;

CaMOCTOSITEJILHO BBIOMpaATh CIOCOO pelieHus y4eOHoW (u3nueckoi
3a/1aun (CpaBHCHUE HECKOJIBKHUX BapHUAHTOB PEIICHUS, BHIOOp Hanbosee
MOJIXO/ISAIIETO C YYETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBbie HCCJICA0BATCIBbCKUE HeﬁCTBHHI

UCIIOJIB30BAaTh  BOIPOCHI  KAaK  MCCIEAOBATEIBCKHMM  MHCTPYMEHT
MTO3HAHUS;

IPOBOAUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIM (PU3MYECKUN SKCIIEPUMEHT, HEOOJIBIIOE HCCIEI0BaHUE
(bHU3UYIECKOTO SBIICHHS;

OLICHMBaTh Ha MPUMEHMMOCTh M JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS UIIH SKCIIEPUMEHTA;
CaMOCTOsITeNIbHO  (hopMynupoBaTh  O0OOIIEHHWS U BBIBOIBI IO
pe3yapTaram NpoBEAEHHOTO HAOIIOEHUS, ONbITA, UCCIIEI0BAHUS;
IPOrHO3UPOBATh BO3MOXKHOE JajibHEiliee pa3BUTHE (UINUECKUX
MPOLIECCOB, a TaKXX€ BBIIBUTATH MPEINONOXKEHUs 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSTh PA3TUIHBIC METOMbI, MHCTPYMEHTHI W 3alPOCHI TIPH TTOUCKE
1 oTOOpe MH(OPMAIIUU WK TAHHBIX C YIETOM MPEIOKEHHON yaeOHOM
dbusnyeckol 3aaauu;

aHaJIM3UPOBATH, CHUCTEMaTH3UPOBATh U UHTEPIPETUPOBATH
WH(OPMAIINIO PA3TMIHBIX BUAOB U (POPM MPEICTABICHUS;



CaMOCTOSITEJIBHO BbIOMpaTh ONTUMAIbHYIO (QOpMY NpPEACTABICHUS
uHQOpPMALIMM WU WUIIOCTPUPOBATh pEUIAEMBbIE 3aJa4d HECIOKHBIMU
CXeMaMH, JuarpaMmMamMu, HHOUW rpadukoil 1 nX KOMOUHAIIUSAMU.

KomMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X07ie OOCY>KJeHusl yueOHOro Marepuaa, pe3yibTraToB JabopaTopHbIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI
Y BBICKA3bIBaTh UJCH, HAIICJICHHBIC HA PEIICHUE 3a/1a4U U MOJIJIEpKaHUE
0J1arokeIaTeIbHOCTH OOIIEHHS;

COMNOCTABIATh CBOM CYXACHHUS C CYXICHUAMHU IPYTUX YYaCTHUKOB
Juasnora, OOHapyXUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIUYHO TPEACTABIATh PE3YJIbTAaThl BBIIOJIHEHHOTO (PU3MUECKOTO
OMbITa (AKCHEPUMEHTA, UCCIIEOBAHNUS, IPOEKTA);

MIOHMMAaTh W  HCHOJb30BaTh  NPEUMYLIECTBA  KOMAaHJHOW H
WHIMBUIYaIbHOM paboThl MpPH pEUIeHUH KOHKPETHON (u3nuecKon
npoOJIEeMBIL;

NPUHUMATh 1I€JIM COBMECTHOM JI€ATEIIbHOCTH, OPraHU30BHIBATH
JNEUCTBUA MO €€ JOCTM)KCHHIO: paClpeiensiaTh poiu, o0CyXIaTh
MpOLIECChl M PE3YJAbTaThl COBMECTHOM paboThl, 0000I1IaTh MHEHUs
HECKOJIBKHUX JIOACH;

BBITIOJIHATH CBOIO 4YacTh PabOThI, JOCTUTas KAU€CTBEHHOIO pe3ysbrara
[0 CBOEMY HAIpaBJIEHUIO U KOOPIAUHUPYS CBOU JCHCTBUSI C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Kau€CTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETILHO C(HOPMYTUPOBAHHBIM YHaCTHUKAMU B3aUMOJICHCTBUS.

PerJISITI/IBHLIe YHUBEpPCAJIBbHbLIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh  MPOOJIEMBI B KU3HEHHBIX U Y4EOHBIX CHUTYyalMsX,
TPeOYIOIIUX JIJIsl perieHUs PU3NUEeCKUX 3HaAHUM;

OpPUEHTHUPOBATHCA B PA3IMYHBIX MOAXOAAX MPHUHATHUS PEIICHUN
(MHAMBUlyaTbHOE, IPUHSATHE PEIICHUS B TPYIIE, MPUHITUE PEUICHUN
rpymIon);

CaMOCTOATENILHO COCTABJISTh QJITOPUTM pEIlIeHUs (PU3NUECKON 3a1aqu
WIM IUJJaHa MCCIENOBAHUS C YYETOM HMEIOLIIUMXCS PECYPCOB U
COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTUPOBaTh IMpeiJjiaraeMbie
BAPUAHTHI PELICHUI;



JCJIaTh BBI60p )41 6paTB OTBCTCTBCHHOCTD 34 PCHICHUC.

CaMOKOHTPOJ/Ib, SMOIIHOHAIbHBIA MHTE/VICKT:

JaBaTh AaJCKBATHYIO OLEHKY CHUTyallUM W IIpe/ulararb IulaH e€
VW3MEHEHUS,

OOBSICHATh TMPUYUHBI JOCTIKEHUS (HEIOCTUXKEHUS) pPe3yJabTaToB
JeSTeIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUThH KOPPEKTUBBI B ACSATEILHOCTH (B TOM YHMCJIE B XOJ1 BHIMOJHEHUS
(U3UYECKOTO HCCIENOBAHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, M3MEHUBIIMXCS CHUTYyallii, YCTaHOBJICHHBIX OIIHUOOK,
BO3HMKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3ybTaTa UEIN U YCIOBHIM;

CTaBUTbH CeOsl HA MECTO APYTOro YEJOBEKA B XO/I€ CIIOpa WM JUCKYCCUU
Ha HAay4HYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOTo;
MPU3HABaTh CBOE MPABO Ha OMMOKY MPHU PElIeHUH PU3NYECKUX 3a7a4d
WJIU B YTBEPKIACHUAX HA HAYYHbIE TEMBI U TAKOE KE MPaBO APYroro.

NPEAMETHBIE PE3VYJ/IBTATBI

K xoHiy obOyudenuss B 7 kJjacce IpeIMETHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxarb c(hOPMUPOBAHHOCTh Y 00YUaIOUIUXCS YMEHUI:

UCTIONIb30BaTh TOHATHS: (uU3MUecKkne M XHUMHUYECKHE SIBJICHUS,
HaOJIOIeHNe, SKCIIEPUMEHT, MOJEIb, TUTIOTE3a, SAMHUIIB (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHYECKOE JBIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOPHUs, PaBHOJEHCTBYIOLIAS
cuna, gaedopmamnus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuarh sBieHus (auddys3us, TemIoBoe IBMKEHNE YaCTUI] BEIIECTBRA,
paBHOMEpPHOE JIBI)KEHHE, HEPaBHOMEPHOE JIBKEHHE, WHEPLHUs,
B3aMMOJICCTBUE TeJl, paBHOBECHE TBEPIBIX TN C 3aKPETUIEHHON OCBIO
BpallleHus, Tepefada AaBIeHUS TBEPABIMUA TENAMH, KHUAKOCTIMH M
razamy, arMocepHoe [aBl€HUE, I[UIaBaHWE TeJl, IPEeBpaIICHUs]
MEXaHUYECKON HPHEPTHH) MO OMUCAHUIO WX XaPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;
pacrio3HaBaTh NPOSIBICHHE M3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKHUE SIBICHUS B TPUPOJE:
OPUMEPHI JBMKCHHS C PA3TUYHBIMU CKOPOCTSMHU B KUBOW M HEKUBOM
Opupojae, NEHCTBUE CHIIBI TPEHHsS B TPUPOAE U TEXHUKE, BIUSHHE



arMoc(epHOro JaBJIEHUSI Ha >KMBOW OpraHU3M, IUIABAHUE PHIO, phIYaru
B TeJE€ YeJIOBEeKa, MpPU STOM MEpPEBOAMTH MNPAKTHUUECKYIO 3aaaqy B
y4eOHYI0, BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3UYECKIX
SIBIICHUU;

ONKCHIBaTh M3YyUYECHHbIE CBOMCTBA TeNn W (QU3WYECKHE SIBJICHUS,
UCIIONB3ysl (U3MUYecKHue BeJIMYMHBI (Macca, OOBEM, IUIOTHOCTH
BELIECTBA, BPEMS], ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIA YIIPYTOCTH,
cuia TSKECTH, BEC Tella, Cuja TPEHHs, NaBlieHHe (TBEPJOroO Teua,
KUJKOCTH, Tasa), BBITAJKMBAIOIIAS CHJIa, MEXaHH4YecKas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT MOJIE3HOrO
JEUCTBUSI MEXaHU3MOB, KUHETHYECKasl ¥ MOTCHIIMAIbHAS SHEPTHs ), IPU
OMMCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI MCIOJIb3YEMbIX
BEJTUYMH, UX 0003HAUCHUS U SAUHUIBI (PU3NUECKUX BETUINH, HAXOIUTh
(bopMyIIbl, CBS3BIBAIONIUE JIaHHYIO0 (DU3UYECKYIO BEJIUYHMHY C JPYTUMU
BEJIMYMHAMH,  CTPOUTh  TrpaduKd  HU3YYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SIBICHUS M IMPOLECCHI,
MCIIONb3Ysl MpaBUiia CI0KEHHS CUII (BIOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackansg, 3akoH Apxumena, OpaBUIIO PABHOBECHUS phluara
(6moka), «3070TO€  TPaBUJIO» MEXAaHWKH, 3aKOH COXpaHEHUs
MEXaHMYECKOM 3HEPruu, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCHIBATh €r0 MATEMATHUYE€CKOE BBIPAKECHHUE;

OOBSCHATh (DU3UYECKUE SBIICHUS, MPOIIECCHI U CBOMCTBA TEJN, B TOM
YUCIE€ W B KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBIATh NPUUYUHHO-CIEACTBEHHBIC CBSI3H, CTPOUTH
oObsicHEHHE U3 1—2 JOrMYecKux 1IaroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX
CBOMCTBA  (DUBMYECKUX  sBIEHWUH, (DU3MYECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3agaud B 1—2 JAEUCTBHS, HUCHOJIB3YyS 3aKOHBI W
dbopmybl, cBsI3bIBaONIME (GU3UUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a
YCIOBHSI  3aJa4d  3allMChIBaTh  KPAaTKOE YCJIOBHE, IOACTAaBIATh
bu3ndecKkrue BEIMYUHBI B (JOPMYIBI U TPOBOAUTH PACUETHI, HAXOAUTH
CIIPAaBOYHBIE JAHHBIE, HEOOXOAUMBIE ISl PEIICHUs 3aj]ad, OIEHUBATh
PEATUCTUYHOCTD MOTYyYEHHOU (PU3NYECKON BEIMUNHBI;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU TOMOIIU
(U3MYECKUX METOJ0B, B OINUCAHUU HUCCIEIOBAHUS  BBIICIATH
IIPOBEPSAEMOE MPEANOI0KEHHE (rumotesy), pazinyarb u



MHTEPHPETUPOBATh MOJYYEHHBIA PE3yJIbTaT, HAXOAUTh OLIMOKU B XOJE
OTIbITA, JEJIaTh BBIBOJIBI 110 €r0 pPe3yibTaTaM;

MPOBOJIUTh OMBITHl 1O HAOMIONEHUIO (DU3UYECKUX SIBICHUU WU
bu3nUecKkux ~ CBOMCTB  Teln:  (HOpMynIMpoBaTh  IPOBEPSEMbIE
NPEANoNIOKEeHHs,  coOMpaTh  YCTAHOBKY U3  MPEIOKEHHOTO
000py/I0BaHUs, 3aMUCHIBATh X0/ ONBITa U (hOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATh TPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
o0béMa, CHUIIBI W TEMIEPAaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX H
U(POBBIX MPUOOPOB, 3aMKCHIBATH TOKAa3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHUI;

MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKOMN BEIIMUUHBI
OT APYrod C UCTHOIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBWKYIIETOCs Tejla OT BPEMEHU JABUKEHUSA Teja, CUJIIBI
TPEHUsI CKOJIbKEHUSI OT Beca TeJa, KauecTBa 00padOTKH MOBEPXHOCTEH
TE€JI W HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOUIAJAN CONPUKOCHOBEHUS
TeJ, CWJIbl YIIPYTOCTU OT YIUTMHEHUS MPY>KUHbI, BHITATKUBAIOIIECH CHUIIbI
0T 00b€Ma MOrpyXEHHOM YACTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT DIyOWMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBHUH IJIaBaHUA TEJ, YCIOBHUI paBHOBECHS pblyara
u OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO HCCIEIOBAHUA,
coOuparh  yCTaHOBKY ¥  BBINOJHATH  M3MEPEHHs,  CIeAys
MPENJIOKEHHOMY TUIaHy, (DUKCHUpOBaTh PE3yiabTaThl MOTYyYEHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEIUYUH B BHUJE MPEUIOKCHHBIX TAOIUIl U
rpauKoB, eaTh BHIBOMBI IO PE3yJbTaTaM HCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPECHUS (PU3MUECKUX BEIUYHUH (TUIOTHOCTH
BELIECTBA XUAKOCTHU M TBEPAOTO Tella, CUJa TPEHUS CKOJBbXKEHUS,
JABJICHHE BO3/lyXa, BBITAJKHUBAIOIIAS CUJA, JIEUCTByIOIIas Ha
MOTPY>KEHHOE B KHUAKOCTH TeNO, KOIPPUIIMEHT IMOJE3HOTO JCHCTBUSA
MPOCTBIX MEXAaHU3MOB), CJEAysl MPEAJOKEHHON WHCTPYKIUU: MpU
BBITIOJITHEHUN U3MEPEHUN coOMparh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAUCHHE NCKOMOW BEJIMUUHBIL;

coOmroaTh MpaBWJia TEXHUKM Oe30MmacHoCTH Tmpu  pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIUIBI IEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHI, TEPMOMETP, AMHAMOMETpP, COOOUIAIOLIUECS COCYIbI, OaApOMETD,
phlyuar, HOJBMKHBIA U HEMOJBUKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTb;
XapaKTepU30BaTh TMPUHIMIBI JACHUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMUCAHUS (B TOM YHCIIE:



K

MOJIIUITHAKKA, YCTPOWCTBO BOJOMPOBOAA, THAPABIMYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMETp), HCIONIb3Ys
3HaHWSI O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE
(bu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAWTH TIPUMEPHl  (HAXOOWUTh HMHPOPMAIMIO O TpHUMEpax)
MIPAKTUICCKOTO WCITOJIb30BaHUS (PU3HUCCKUX 3HAHUH B IOBCEIHECBHOU
KU3HU JIsl o0ecrieueHusi 0€30MacHOCTH MpU 0OpallleHUH ¢ TpUoopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHSI 3I0POBbSI U COOIOIECHUS
HOPM IKOJIOTUYECKOTO TMOBEJICHUS B OKPY>KAIOIIEH cpejie;
OCYHIECTBIIATh OTOOpP HMCTOYHHMKOB WH(popMaiuu B HHTepHeTe B
COOTBETCTBHHM C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUW W MyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBOU WIIU
MOJKET OBITh HEJIOCTOBEPHOM;

UCTIOTIb30BaTh npu BBITIOJTHCHUH y4eOHBIX 3a/laHui
HAy4YHO-TIONMYJISAPHYIO  JIATepaTypy  (U3WYECKOTO  COACpPIKaHUS,
CIIpaBOYHBIC MaTepHalbl, pecypchl cetu MuTepHeT, BIageTh mpuémamu
KOHCTICKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OIHOMN
3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS
Ha OCHOBE 2—3 MCTOYHHKOB WH(pOpMauK (HPU3UIECKOTO COACPKAHUS, B
TOM YHUCJI€ MyOJWYHO JeNiaTh KpaTKue COOOIICHHsI O pe3ysbTarax
MPOEKTOB WM y4e€OHBIX HCCIEAOBAaHUM, TPU OTOM TPAMOTHO
WCTIONb30BaTh W3YYCHHBI TIOHATHHHBIA ammapar Kypca (Qu3uKwy,
COIPOBOXKATh BBICTYIUICHHE MTPE3CHTAITUCH;

IIPU BBITIOJTHEHWN yYeOHBIX MPOEKTOB W HMCCIICIOBAHUHN paCIpeaesiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTABICHHBIMU 3aJa4aMH,
CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JIEWCTBHM, aJIEKBaTHO OIICHUBATh
COOCTBEHHBIH BKJIaJ, B JICATEIBHOCTh TPYMIbI, BHICTPAaUBaTh
KOMMYHHUKATHUBHOE B3aMOJICUCTBHE, YIUTHIBAsI MHCHHE OKPYKAFOIIIHX.
KOHITy OOydeHHs B 8 KJjiacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BATh TMOHATHSA: Macca W pa3sMepbl MOJIEKYN, TEIIOBOE
JIBUOKEHUE aTOMOB UM MOJICKYJ, arperarHble COCTOSHUS BEIIECTBA,
KpUCTAJUNIMUECKUE U aMOpP(HBIE TeJia, HACHIIICHHBIN U HEHACHIIIEHHBIN
rmap, BJIAXHOCTb BO3AyXa, TEMIIEPATypa, BHYTPEHHSS OSHEPTHUS,
TEIUIOBOM  JIBUTaTelb,  JJIEMEHTAPHBIM  AJIEKTPUYECKUU  3apsl,



ANIEKTPUYECKOE I10JIe, IPOBOJHUKM M JUIJIEKTPUKH, IOCTOSHHBIN
AIIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyarh SBJICHUSA (TEIJIOBOE PACIIUPEHUE U CXKaTHe, TeIloneperaya,
TEIUIOBOE  pPAaBHOBECHE, CMAauMBaHHWE, KaNWULIPHbBIE  SIBJICHUA,
UCHapeHue, KOHJICHCAIHs, IUIaBJICHUE, KpUCTAILITN3aLUs
(oTBepAeBaHME), KUIEHUE, Teruionepenaya  (TEMJIONPOBOIHOCTD,
KOHBEKIIMSI, U3TyYEHUE), SIEKTPU3ALMS Tell, B3AUMOACHCTBUE 3apsI/I0B,
JEHUCTBHUS AIIEKTPUYECKOTO TOKa, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJICHCTBHE MarHUTOB, I€UCTBUE MarHUTHOIO IOJISI HA TPOBOAHUK
C TOKOM, 3JIEKTPOMarHuTHasi MHAYKLHS) MO OMMCAHUIO UX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE
SBJICHUE;

pacro3HaBaTh MpPOSBICHHE M3YUYCHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalollleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B MPUPOJE:
IOBEPXHOCTHOE HATSHKEHUE M KAaNWUISIPHBIE SBJIEHUS B IPUPOAE,
KpUCTaJUIbl B mpupoje, uiiydeHue CoiaHia, 3aMep3aHue BOAOEMOB,
Mopckue Opusbl, oOpa3oBaHHME pOCHI, TyMaHa, UWHes, CHera,
ANIEKTPUYECKUE SIBIIEHUSI B aTMocdepe, dIIEKTPUUYECTBO IKUBBIX
OpPraHMW3MOB, MAarHuTHOe Ioje 3emid, JApei( MOoJII0COB, pOJib
MarHUTHOTO TOJIA JUISl KU3HU Ha 3emJie, MOJIIPHOE CUSHUE, MTPU 3TOM
NEepPEeBOJUTh  MPAKTHYECKYI0  3a7adyy B  yueOHYI0, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (TpU3HAKK) (PU3UIECKUX SBICHUM;
ONHUCHIBaTh M3yYEHHBbIE CBOWCTBA Tel M (PU3UUECKHE SIBIICHUS,
UCHONb3yd  (U3NYECKHE BEIUYMHBI (TEeMIleparypa, BHYTPEHHSSA
DHEPrus, KOJIWYECTBO TEIUIOTHI, YHAETbHAs TEIJIOEMKOCTh BEIECTBA,
yaeNbHas TEIUIOTa IUIABJICHUS, yAENbHas TEIoTa napooOpa3oBaHUs,
yAelbHas TEIUIOTa CropaHus TOIUIMBA, KOY(PPHUIMEHT TMOJIE3HOTO
JEUCTBHSA TEIUIOBOM MaIlMHBI, OTHOCHTENbHAs BIIAXKHOCTb BO3/1YyXa,
DIIEKTPUYECKUI 3apsl, cuila TOKa, DJIEKTPUUYECKOE HAIpsDKEHUE,
CONMPOTHUBIICHHE TPOBOJHUKA, YIEIbHOE CONPOTUBICHUE BEIIECTBA,
paboTa U MOIIHOCTH AIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOB3YyEMbIX BETUYMH, 0003HAUCHUS
U €IMHULBI PU3NYECKUX BEJIMYUH, HAXOAUTH (POPMYJIbl, CBSA3bIBAIOILNE
JAHHYI0 (U3UYECKYI0 BEIIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTh
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SABICHUS U MPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUU
CTPOEHUS BEIIECTBA, IPUHLIUII CYIIEPIO3ULIMHU TT0JIeH (Ha KaU€CTBEHHOM



YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma Ui ydyacTka IernH,
3akoH [[xoyns—JIeHna, 3akOH COXpaHEHUsI SHEPIUM, IIPU STOM 1aBaTh
CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA M 3alMCHIBATH €TO0 MAaTEMaTHYECKOEe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE MPOIECCH U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCT€  CHUTyallud  TNPAaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 12
JIOTUYECKHX IIIaroB C OTIOPOH Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (PU3UYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJaud B 2—3 JACHCTBHS, HCMOJb3YyS 3aKOHBI W
dbopmysbl, cBsI3bIBaONIME (GU3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJIU3a
YCIIOBHSI 3a/1a4M 3alMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEAOCTATOK
JMAHHBIX JUI PEIIeHUs 3aJadd, BBIOUpATh 3aKOHBI U (OPMYIIHI,
HeoOXonuMble Il €€ peIIeHUs, MPOBOAUTH PACU€Thl U CPABHUBATH
MOJIy4YCeHHOE 3Ha4eHHe (PU3NYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAHHBIMU,

pacno3HaBaTh MpOOJEMBI, KOTOPHIE MOYKHO PEIIUTh MIpPH IOMOIIU
(bU3UYECKUX METOMOB, MCIOB3Ysl OMHCAHUE UCCIICNOBAHUS, BBIJCISThH
MPOBEPSEMOE TPEIIONIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSAIIKA
MPOBEJICHUS UCCIIEI0BAHMUS, IEaTh BHIBOJIBI;

IPOBOAUTH OMNbITHI MO HAOMIOACHUID (PU3MYECKUX SBICHUN WIH
(¢U3MYEeCKuX CBOWCTB TeN (KamWUISIpHbIC SIBIICHHS, 3aBHCUMOCTH
JIaBJIEHUSI BO3/yXa OT ero o0ObEMa, TeMIepaTrypbl, CKOPOCTH Ipolecca
OCThIBAaHWS W HArpeBaHUs NPU M3IYYEHUU OT LBETA HM3IIyYarolleu
(mornomaroiie) MOBEPXHOCTH, CKOPOCTh HUCHApPEHUs BOIbI  OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOIMIAIM €€ MOBEPXHOCTH, JIEKTpHU3aLUs
TE€1 W B3aUMOJEWUCTBHE OJIIEKTPUYECKUX 3apsAl0B, B3aUMOJECHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3alllsl MAarHUTHBIX TOJIEW MOCTOSTHHBIX
MAarHuTOB, JEWCTBUS MArHUTHOTO TMIOJSl HAa MPOBOJHHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA 3JEKTPOJABUTATEINS MOCTOSHHOIO
TOKa): (opMynupoBaTh MPOBEPSIEMbIE MPEINONIOKEHUSA, COOUpaATh
YCTAaHOBKY U3 MPEIIOKEHHOTO 000PY/I0BaHMUS, OTIMCHIBATH XOJI OTIBITA U
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJIHATh ~ MPSIMBIE  WM3MEPEHUS TEMIIepaTypbl, OTHOCHUTEIHHOMN
BJIQKHOCTH BO3[yXa, CHUJIbI TOKA, HANpPSIKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JTaTYMKOB (PU3MUECKUX BEITUYNH, CPAaBHUBATH
pe3yNIbTaThl  U3MEPEHHH ¢  y4€ToM  3aJlaHHOM  aOCONFOTHOM
MOTPEIIHOCTH;



MPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTU OAHOM (PU3UUECKON BEITMUYUHBI
OT Jpyrol C WCIONb30BAHUEM NPSAMBIX H3MEPEHHH (3aBUCHMOCTH
COIMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOAJAH IMOIEPEYHOTO
CEUEHHUSI M YICNBbHOIO CONPOTHUBIICHUS BELIECTBA NPOBOAHMKA, CHIIBI
TOKa, WIYIIErO0 4Yepe3 MPOBOAHUK, OT HANPSHKEHUS Ha IMPOBOJHUKE,
UCCIICZIOBAaHNE TIOCJIEIOBATEIbHOTO H MapajljIeIbHOTO COEAMHEHUN
MPOBOJITHUKOB): TUJIAHUPOBATh HCCIIEOBAHHUE, COOMpATh yCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, CIeayd MPEIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHUJAE TaOMUI] U TIpadHKOB,
JIeJIaTh BHIBOJIBI IO PE3YJbTaTaM HCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpPEHHUs (PU3NYECKUX BeIHUWH (yaAenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE IPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOUPATh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIys MPEAIOKEHHON MHCTPYKLHUH,
Y BBIYHCIIATH 3HAYEHUE BEJTUUYHUHBL;

coOntoiaTh  MpaBWJia TEXHUKU Oe30macHOCTH TMpu  padbore ¢
J1a00paTOpHBIM 000PYIOBAHUEM;

XapaKkTepU30BaTh MPUHIMUMBI JEUCTBUS HW3YYEHHBIX MpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHCIE:
cHCTeMa OTOIJICHHsI JOMOB, THTPOMETD, MMapoBasi TypOMHA, aMIIepMETp,
BOJIETMETP, CUETUMK DIIEKTPUUECKON IHEPTHH, HIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsl),
ANIEKTPUYECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HUCHOJNb3ys 3HAHUS O CBOMCTBaX (PU3MYECKHX
SBJICHUW U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOMCTBA UM H3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUraTeIb BHYTPEHHETO
CTOpaHMs, AMEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI IEKTPUUECKUX
Heneil ¢ MmocienoBarTedbHBIM W MapaJICNbHBIM  COEIUHEHUEM
SIEMEHTOB,  pa3nuyasi  YCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AIIEKTPUUECKUX LIECTIEN;

OPUBOIUTH TpPUMEPHl  (HAXOAUTh HMHPOPMALMIO O MpPUMEpax)
MPAaKTHYECKOTO UCTIOIh30BaHMs (PU3MUECKNX 3HAHUN B MOBCEIHEBHOMN
KU3HU JIsl o0ecrieueHusi 0€30MacHOCTH MpU 0OpaIlleHUH ¢ TPUOOpaMu
U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 37I0POBbS U COOMIONEHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOILEH Cpefie;



K

OCYLIECTBISATh IMOUCK HHPOpMaUK (U3HUECKOTO COACpKAHUSA B
NHTepHeTe, HA OCHOBE HMEIONIUXCS 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX ~MCTOYHUKOB BBIJCIATH HMHQPOPMALNIO, KOTOpas
SBIICTCS POTHBOPEYUBOM UITU MOXKET OBITH HEJOCTOBEPHOM;
UCII0JIb30BATh npu BBITIOJTHEHU U y4eOHBIX 3a1aHUI
HAYYHO-TIOMYJISIPHYIO  JIMTEparypy  (U3UYECKOTO  COJEpIKaHMUs,
CIIpaBOYHbIC MaTepualibl, pecypchl cetu MHTepHeT, BIaAeTh npuémMamu
KOHCTICKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMAIUA W3 OIXHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
o0o6mass uHGOPMAIMI0O W3 HECKOJbKHUX HCTOYHHMKOB (DU3UUYECKOTO
COJIepKaHUs, B TOM 4YHCJIE MNYOIMYHO TMPEJACTABIATh PE3YJIbTaThI
MMPOCKTHOM WJIA  HCCIEAOBATEIBCKOW AECATEIIbHOCTH, NIPU 3TOM
IPaMOTHO HCIOJIb30BATh W3YYCHHBIM IOHATUWHBIM anmapar Kypca
(bU3HKHY, COMPOBOXKIATH BBICTYIIICHUE MPE3EHTALIUEH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIECIOBAHUM (HDU3UUECKUX
MPOIIECCOB paCHpeaeisaTh OOSI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jja4aMHU, CJICAUTH 32 BBINOJHEHHEM IJIaHA I€UCTBUI
U KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JEATEeIbHOCTh TPYIIIIHI, BBICTpanBaTh KOMMYHUKATUBHOE
B3aMMOJICICTBUE, MPOSIBIISISI TOTOBHOCTH pa3peniarh KOHQIUKTHI.

KOHIly OOyueHus B 9 KJjacce MpeaMeTHbIE Pe3ylbTarbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

WCIIONb30BATh TOHSTHUA: CHUCTEMa OTCUETa, MarepuajbHas TOUKa,
TpaeKTopus, OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBUKEHUSI,
nedopmanus (ynpyras, mjaacTuuecKas), TpeHue, HEHTPOCTPEMUTETHHOE
YCKOpEHUE, HEBECOMOCTh M TEPETPY3KH, LIEHTP TKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THKECTH TBEPAOIO Tejla, pPaBHOBECHUE,
MEXaHMYECKUE KoJieOaHWs M BOJIHBI, 3BYK, MH(PA3ByK U YIBTPa3BYK,
AIICKTPOMATHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh W JAJIbHO30PKOCTh, CHEKTPHl  UCIYCKaHUS U
nomionieHus, anbda, O6era- W ramma-u3IydeHUs, H30TOMBI, sepHas
DHEPIeTHKA;

pasznuuath sIBJICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBIJKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUXKEHHUE, CBOOOHOE
NnajeHue  TeJl, PAaBHOMEPHOE  JIBIDKEHHME MO  OKPYKHOCTH,
B3aUMOJICHCTBUE  TE€J, PEAaKTUBHOE JBIDKEHUE, KoJieOaTelbHOe
JBIDKEHUE (3aTyxalollue W BBIHY)XJICHHbIE KOJIeOaHHUs), PE30HAHC,



BOJIHOBOE  JBWKEHUE, OTPAKEHHE  3ByKa,  IPSMOJIMHEHHOE
pacnupoCTpaHEeHUEe, OTPAXEHUE U TNPEJIOMIICHHE CBETa, IOJHOE
BHYTpPEHHEE OTPaKEHHE CBETA, Pa3JIOKEHHE OENOro CBETa B CIEKTP U
CIIO)KEHHME CIIEKTPaJIbHBIX LBETOB, JHCIIEPCUS CBETA, E€CTECTBEHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTPa M3ITyUYECHHS)
M0 OINHCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacmo3HaBaTh TMPOSIBICHUE W3YyYCHHBIX (PU3WYECKUX SBICHUH B
OKpY’KaroleM Mupe (B TOM 4ucie (U3MUECKHE SIBICHUS B IPUPOJE:
NPUIMBBL WM OTIMBBI, JBWXEHUE IuiaHEeT (COJHEYHOM CHCTEMBI,
PEaKTUBHOE JIBJKEHHUE JKHMBBIX OpPraHMW3MOB, BOCIIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, ILIYHAMH, 3XO,
I[BETa TeJI, ONTUYECKUE SBJICHUS B MPUPOE, OMOIOTUYECKOE IeUCTBUE
BUJIUMOTO,  yIbTPA(UONETOBOTO W  PEHTTEHOBCKOTO  W3IyYEHWUI,
€CTECTBEHHBIA  pAJUOAKTUBHBIN  (OH,  KOCMHUYECKHE  JYyYH,
paOAaKTUBHOE H3JIyYEHUE MPUPOJHBIX MHMHEpAJoB, JAeiCTBUE
pPaAMOAaKTUBHBIX M3JIYyYEHUH Ha OpPraHu3M 4YeJIOBEeKa), MpU ITOM
NMEPEeBOUTh  MPAKTHUYECKYI0 3a7adyy B  y4eOHYIO, BBIJCIATH
CYIIIECTBEHHbIEC CBOMCTBA (MpU3HAKK) (HPU3UUECKUX SIBJICHUM;
ONMKCHIBaTh M3YyYEHHbIE CBOMCTBA Ten W (QU3NYECKHE SBJICHUS,
UCIIOJIb3YSl (PU3MYECKHe BEIUMYMHBI (CPEAHSE U MTHOBEHHAs CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBM)KEHHH, YCKOPEHUE, IEPEMEILICHUE, Ty Th,
yIJIOBasi CKOPOCTb, CHJIA TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH,
YCKOpEHUE CBOOOAHOrO MaJeHUsl, BEC Telld, UMITYJIbC Telld, UMITYJIbC
CWJIbl, MEXaHW4yecKass paboTa M MOUIHOCTb, MOTEHUHUAJIbHAS SHEPIrUs
Tena, MOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHUUAJIbHAs YHEPTUs
CKaTOW TIPYXKHUHBI, KUHETUYECKAas DJHEPrus, IMOJHAsA MEXaHW4YeCKas
SHEpPrus, TMEPUOJ, W YacToTa KoJieOaHWM, NJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTellb MPEIOMIICHUS
Cpellbl), MPU OMHCAHUM MPABUIBHO TPAKTOBaThb (PU3UYECKUI CMBICI
UCTIOJIb3yEeMbIX BETUYMH, OOO3HAUEHUS U EIUHUIBI (U3NYECKUX
BEJTUYHMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTMMU BETUYMHAMH, CTPOUTH TpadUKu H3YUEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWMCTBA Tel, (PU3UUECKUE SIBICHUS U MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
MPUHLUIN CYyNEPHO3ULIMU CHJI, IPUHIUII OTHOCUTENbHOCTU [anmies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJbCA, 3aKOHBI OTPAKEHUS U



MPEJIOMJICHHS] CBETA, 3aKOHbl COXPAHEHHUS 3apsS0BOTO U MAacCOBOIO
qrceNl TpPH SJISPHBIX pEaKUUAX, MpPU OTOM JIaBaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA M 3aIMCBIBATH €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATh (PU3NYECKUE MPOIECChl U CBOMCTBA TE€Jd, B TOM YHUCIE U B
KOHTEKCT€  CHUTyalluii  TMPAKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBIISITE TIPUYMHHO-CJICICTBCHHBIC CBSI3M, CTPOUTH OOBSCHEHUE W3
2-3 JIOrMYECKMX IIaroB C ONOpPOM Ha 2-3 H3y4YEeHHBIX CBOWCTBA
bu3nyecKux sIBICHUN, GPU3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;
pemath pacu€THble 3aJayu (omuparoluMecss Ha CHCTeMy U3 2-3
ypaBHEHUH), HUCHONb3ysd 3aKOHBI U (OPMYINbI,  CBS3bIBAIOIINE
bu3nuecKkue BEIUYMHBL: Ha OCHOBE aHajiu3a YCIOBHUS 3aJayu
3allUChIBATh  KPATKOE yCIOBHE, BBIABIATH HENOCTAIONINE WU
n30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (HOPMYIIBI, HEOOXOIUMbIE
JUISL pelieHusi, MPOBOAUTH PACYETHI W OIICHUBATh PEATUCTHYHOCTD
MOJIyYEHHOTO 3HAYeHUS (PU3UUECKON BETUUNHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIMTh TMPHU TIOMOIIA
(bu3NYECKUX METOJOB, MCIOJB3YS OMUCAHUE HCCIEAOBAHUS, BBIICIATH
MPOBEPSAEMOE TPEANOIOKEHHE, OIEHWBATh MPABUIBHOCTh TOPSIKA
MPOBENICHUS HCCIIEOBaHUs, JelaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOIEHUH U OTIBITOB;

MPOBOANTH OMBITHI TIO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUU WA
¢u3znyecKux CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHMs SHEPIHH, 3aBUCUMOCThH TEpHUOaa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a U ®KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MajibIX KoJieOaHUM, TPAMOJIMHEHHOE pacIpoCTpaHEHUe
CBETa, pa3JIOKEHHE Oenoro CcBeTa B CHEKTP, H3YYEHUE CBOMCTB
n300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pa)KEHUS MperIMeTa B
coOuparolei JTuH3e, HaOMI0ACHUE CIUIONIHBIX U JTUHEHYAThIX CIIEKTPOB
U3JTy4YEHHsI): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 00OpyIOBaHMsI, OIUCHIBATH XOJ] OMbITA W €ro Pe3yJbTaThl,
(GhopMynupOBaTh BHIBOJIBI;

NPOBOAWTH TIPH  HEOOXOJUMOCTH CEPHUI0 TMPSMBIX H3MEPEHUI,
OmpezeNsisi CpeqHee 3HaueHHe wu3MepsieMoi BenuuuHbl ((PokycHoe
paccTrosiHue coOuparomieil JMH3bI), OOOCHOBBIBaTH BBHIOOP crocoba
u3MepeHus (M3MEpUTEIBLHOrO MpUdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C
WCITIOJIb30BAHUEM TIPSIMBIX W3MEPEHU (3aBUCUMOCTH MyTH OT BPEMEHU
IIpU PAaBHOYCKOPEHHOM JIBM)KCHMHM 0€3 HauyallbHOM CKOPOCTH, Mepuoja



KoJIeOaHUI MaTeMaTU4eCcKOro MasiTHUKA OT JIIMHBI HUTH, 3aBUCUMOCTHU
yIJia OTpaXeHHs CBETA OT yIvia MaJeHUs W yIlia MPEIOMJIEHUs OT yIa
NaJieHus): IJIAHUPOBATH MCCIIEJOBAHUE, CAMOCTOATENIBHO COOHMpaTh
YCTAaHOBKY, (UKCHPOBATh pPE3yIbTaThl IMOJTYYEHHOW 3aBUCHMOCTHU
(bu3NYeCcKUX BEJIMYMH B BUJE TaOIUIl U rpauKOB, J€NaTh BBIBOJBI IO
pe3yabpTaraM HCCIICIOBaHUS;

IPOBOAUTH KOCBEHHbIE H3MEpEHUsl (U3UYECKUX BEIUYHMH (CpeaHsis
CKOPOCTh M YCKOPEHME Teja IpU PaBHOYCKOPEHHOM JBHUYKEHUH,
yCKOpeHue CBOOOMHOTO MaJeHusl, KECTKOCTh MPYKUHBI, KOIPPUITUEHT
TPEHUSI CKOJIbKEHHUS, MeXaHW4yeckass paboTa WU MOUIHOCTh, 4acTOTa U
nepuoj; KojaeOaHW MaTeMaTH4ecKOro U MPYXKUHHOTO MAasITHUKOB,
ONTUYECKass CcuJia coOuparomei JIMH3bI, PaguOaKTUBHBIN  (POH):
TJIAHUPOBATh U3MEPEHUs, COOMPATh IKCTICPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh ~ W3MEPEHUs, Clenys TNPeIOKEHHOW  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIMYMHBI W aHAIU3UPOBATh IOJYYECHHbIE
pEe3YyIbTaThl C YYETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHNUI;

coOmofaTe MpaBuja TEXHUKM O€30MacHOCTH mpu  pabore ¢
1abopaTopHBIM 000PYIOBAHUEM;

pa3nuyarb OCHOBHBIE NPU3HAKU HM3YUYEHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuajibHasg TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOYECYHBIH MCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IJaHETapHas MOJENb aroMa, HYKJIOHHas
MOJIETb aTOMHOTIO $]1pa;

XapaKTepU30BaTh TNPUHIMIBI JACHUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha WX OMNUCAHUS (B TOM YHCIIE:
CIOUAOMETP, JAaTYMKU TOJIOKEHHUS, PACCTOSHUA M YCKOPEHUS, pakeTa,
9XO0JOT, OYKHM, Mepuckon, ¢oroannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOII, JO03UMETpP, Kamepa BuibcoHa), MCHONB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUA H HEoOXOIuUMble (PU3MUECKUE

3aKOHOMEPHOCTH,;
UCIIONBb30BATh  CXEMBl W CXEMATHYHBIE PHUCYHKHM  HM3y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, VU3MEPUTENBHBIX puOOpPOB 51

TEXHOJOTUYECKUX TIPOIIECCOB TMPH PEHICHUU YUYEOHO-MPAKTUUIECKUX
3a7a4, ONTHYECKHE CXEMBI ISl TTOCTPOSHUSI M300paKEHUH B IUIOCKOM
3epKkajie U coOMparomiei JMH3E;

NPUBOIUTE TPHUMEPHl  (HaXOAUTh HWHPOPMAIUIO O MpUMEpax)
MPAKTUYECKOTO WCIIOJIB30BaHUS (PU3MUECKUX 3HAHUN B IMOBCEIHEBHOU
KU3HU IS 0OecrieueHnst 0e301acHOCTH MPU 00pallieHuu ¢ Ipudopamu



U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbsSl U COONIO/ICHUS
HOPM 3KOJIOTHYECKOTO IOBEICHUS B OKPYKAIOLIEH CPELE;
OCYHIECTBIIATh TMOHWCK HHpoOpMau (U3NYECKOTO COACPKAHUS B
WNuTepHeTe, camMoCTOATEN,HO (OPMYIUPYsS TIOMCKOBBIM  3ampoc,
HaxXOAUTh  IYTH  OMNPEIEIEHUA  JOCTOBEPHOCTH  IMOJYyYEHHOM
uH(OpMallMK HAa OCHOBE MMEIOUIUXCA 3HAHUW W JOMOJIHUTEIbHBIX
HMCTOYHHKOB;

UCIIOJIb30BATh pu BBITTOJTHEHUN y4eOHBIX 3a1aHUI
HAy4YHO-TIONMYJISIPHYIO ~ JUTEparypy  (U3MYECKOro  COAEp KaHMS,
CIIPaBOYHbBIE MaTepUalIbl, pecypchl ceTu MHTepHET, BIaAeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMALMU U3 OIHOU
3HAKOBOW CUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(GOpMAIMM U3 HECKOJIbKMX HCTOYHHKOB (PU3UUECKOTO COJEpKaHus,
nyOIM4HO NIPEACTABIIATH pE3yNbTaThI MIPOEKTHOMU WIn
MCCIIEI0BATENIbCKOW IEATEIBHOCTH, IIPU ATOM I'PAMOTHO HMCIIOJIb30BaTh
U3yYEHHBIM TOHATUWHBIN ammapaT H3y4aeMoro pasziena (U3NKH |
COTPOBOXKJATh BBICTYIUICHHE MPE3EHTAlUe ¢ y4éTOM OCOOEHHOCTEH
ayIuTOPUU CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne KoaunuecTBo yacoB

HaumenoBaHue pa3aesioB

n/ KontpoabHbie
U TeM NPOrpamMMmbl Bcero

n padoTbI

Pasnes 1. ®usnka u e€ poJib B NO3HAHNU OKPY:KAKOIIEro MUpa

1.1 ®dusuka - HayKa O IIPUPOAE 2

1.2 duznueckue BEINMYNHEI 2
EcTecTBEHHOHAYYHEBIN

13 Y 2

METO]I TO3HAHUS
Hroro no pazneny 6

Paznean 2. [lepBoHayajibHbIE CBeJICHUSI O CTPOEHUH BelleCcTBA

2.1 Crpoenue BemiecTa 1

JIBH>KeHUE U

2.2 B3aHMOJICHCTBHUE YaCTHUII 2
BEIlECTBA
ArperarHbie COCTOSHUS
2.3 2
BEIECTBA
Hroro no pazneny 5

Pa3nen 3. /IBu:keHHe U B3auMoOeiCTBHE TeJl

IIpakTH4eckune
padoThbI

DJieKTpOHHbIE (U poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

bubmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [JOK
https://m.edsoo.ru/7f416194

bub6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bubmmoreka [JOK
https://m.edsoo.ru/7f416194


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

3.1 MexaHndeckoe ABUKEHUE 3

WNuepuus, macca,

32 4
MJIOTHOCTH

33 Cuna. Bunel cuin 14

Hroro no pazneny 21

Pasneua 4. /laBjieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

4.1 3
TeJaMU, KUJAKOCTAMH U
razamu
4.2 JlaBlieHUE KUIKOCTH 5
4.3 AtmocdepHoe naBieHne 6
JleiicTBHE )KUIKOCTH U ra3a
4.4 Ha IIOTPY’KEHHOE B HUX 7
TEJ0
Hroro no pasneny 21
Pazjesa 5. PabGoTra u MOIIHOCTDH. DHeprus
5.1 Pabora u MmouiHOCTH 3
5.2 [IpocTeie MEXaHU3MBI 5

bubmuoreka IJOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m 416194

bubaunoreka [IOK
https://m.edsoo.ru/7f416194

bubaunoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka IIOK

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

bubaunoreka [IOK
https://m.edsoo.ru/7f416194

bu6muoreka IIOK
https://m.edsoo.ru/7f416194
bubmuoreka IIOK
https://m.edsoo0.1u/7f416194



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

bubmuoreka IJOK

5.3 MexaHnnueckas 3Heprust 4 1 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 4 12


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

8 KVIACC

HaumenoBanue KosmmuecTBo yacos

Ne DJIeKTpOHHbIe (LM(ppOBHIE)
pa3zesoB U TeM KonTpoabHbie IIpakTnyeckue

n/m Bcero o0pa3oBare/ibHBIE pecypchl
NnporpamMmmMasl padoThI padoThI

Pasgen 1. TemyioBblie IBJICHUSA

L1 CrpoeHue u CBOICTBa . bubmuorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
. 21 1
1.2 TermmoBbie mponecchl 5 httos://m 18]
Hroro no pazneny 28
Paznen 2. DiaexkTpuyeckne 1 MArHUTHBIE SIBJICHUS
DNIeKTpUYECKue
)1 3apsbl. 3apsyKCHHbBIC 7 1 bubmumorexa [{OK
) TEJAa U UX https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
[TocTostHHBIM bubanoreka I[IOK
2.2 . 20 2 7
JJIEKTPUYECKUU TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
2. M 6 1 1.5
3 ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubmuoteka [JOK
' UHIYKIMS https://m ru/7f4181
Hroro no pazneny 37

PesepBHoOe Bpems 3


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBILIEE KOJIMYECTBO

YACOB IO [TPOTPAMME 68 4 14.5



9 KUIIACC

N HauMeHoBaHue KoanuecTBo 4yacoB
0

Pa3iejioB U TEM KonTpoabHbie
n/n Bcero

NporpamMMsI padoThI

Paszgen 1. Mexanudeckue siBJICHUSA

Mexanndeckoe
1.1 NIBUKEHUE U CIIOCOOBI 10
€ro ONHUCaHus

1.2 BzaumoneiictBue tein 20 1
1.3 3aKOHBI COXPAHEHUS 10
Hroro no pazneny 40

Pasznena 2. MexaHn4yeckue KoJIe0aHUS U BOJHBI

)1 Mexannueckue 7
KoJicOaHus
9 MexaHN4YeCKHUE BOIHEI. 2 |
3BYyK
Hroro no pazneny 15

Pazgen 3. DiekTpoMarHuTHoe 1oJie U 31eKTPOMArHUTHBIE BOJTHBI

DNEeKTPOMarHUTHOE
noje u

3.1 6
AIIEKTPOMATHUTHBIC

BOJIHBI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl

bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bub6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubanoreka I[IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nen 4. CBeToBEI€E ABJICHUSA

4.1

4.2

4.3

3aKOoHBI
pacipoCTpaHEeHHS CBETa

JIMH3BI U OIITHUECKHUE
puOOpbI

Pasnoxenue dOeoro
CBETa B CICKTP

Hroro no pazneny

Pa3nea 5. KBanroBbie siBJIeHUSA

5.1

5.2

53

Hcnyckanue u
IIONJIOILIEHUE CBETA
aTOMOM

CrpoeHune aTOMHOTO
a1pa

SnepHble peakuuu

Hroro no pazneny

15

17

Pasnea 6. IloBropuTe1bHO-000011aI0IM I MOY/1b

6.1

IToBTOpeHue u
00061eHne
coiepXaHus Kypca
¢u3uku 3a 7-9 knace

bubaunoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6muoreka [IOK
https://m f41ada

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

27






ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC

Ne

7 Tema ypoka
n

®dusnka — HayKa 0
npupoze. SAsnenus
npupoasl. Pusznyeckue
SBJICHUS

MexaHnuyecKkue, TEIUIOBEIE,
ANEKTPUUYECKHUE,
MarHHUTHBIEC, CBETOBBIC,
3BYKOBBIE SIBJICHUS

dusnyueckre BeTUINHBI U
UX U3MEpeHue

VYpok-uccienoBanue
"N3mepenne Temneparypbl
IIPYU IOMOUIY KUJKOCTHOTO
TEPMOMETpA U JaTuuKa
Temneparypsl”

KoJysmuyecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThl

IIpakTHyeckue
padoThl

Jara
U3y4eHHs

JIEeKTPOHHbIE
uudgposBbie
oOpa3oBareJibHbIE

pecypchl



Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKH
U3y4aroT IPUPOY.
EcTecTBeHHOHAYUYHBII
METOJI TO3HAHUS.
Onucanue GU3NYECKUX
SBIICHUI C TOMOIIBIO
Mozenen

Ypok-uccienoBanue

"IIpoBepka runoTe3bl:

JANbHOCTh MOJNETA IAPHKA,
MyIIEHHOTO 1
TOPU30HTAIILHO, TEM

0oJIbIIIE, YeM OOJIBIIIE

BBICOTA ITycKa"

CtpoeHue BelecTna.
OmnbBITEI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE
BellleCTBa

JIBryKeHHE YacTHIl
BEIIECTBA

YPOK-I/ICCJ'IeIIOBaHI/Ie
«OTBITE IO Ha6J'IIOI[eHI/IIO
TCIIJIOBOI'O paCHIMPCHUA
ra3oB»

bubmuoreka IJOK
https://m f1 2

bubmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6moreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

12

13

14

15

16

ArperarHble COCTOSHUS
BEIIECTBA

B3aumocssizp MexX Iy
CBOMCTBaMHU BEIIECTB B
pa3HBIX arperaTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYJIAPHBIM
ctpoerremM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BO/JIBI

Mexannueckoe IBUKEHUE.
PaBHOMepHOE 1
HEPABHOMEPHOE JIBUKEHUE

Cxopoctb. EnuHuiiet
CKOPOCTH

Pacuer nyt u BpemeHn
JBUKCHHUS

Nuepuusi. 3akoH MHEPIIUH.
B3auMoneiicTBre TEN Kak
MpUYUHA U3MEHEHHUS
CKOPOCTHU JBUKEHUS TEI

IInotHOCTHE BemiecTBa.
Pacuer Mmaccel 1 00beMa
TeJIa 110 €ro INIOTHOCTH

bubmoreka [IOK

https://m.edsoo.ru/ff0a037
8

bubmuoreka IIOK
https://m.edsoo.ru/ff0a05¢c6

bubmoreka [JOK
https://m.edsoo.ru/ff0a079¢

bubmuoreka IIOK
https://m.edsoo.ru/ff0a0aed

bu6moreka [JOK
https://m.edsoo.ru/ff0a0c10

bubaunoreka [IOK
https://m.edsoo.ru/ff0a0fee


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

17

18

19

20

21

22

JlabGopatopnas pabota
«Ormpenenenne MIOTHOCTH
TBEPIOTO TeJa»

Pemenue 3amay mo reme
"ITnoTHOCTE BemiecTna"”

Cuna Kak XxapakTepHCTHKa
B3auMmojeicTeus Ten. Cuna
yOpyrocTu. 3akoH I'yka

JlaboparopHas pabora
«3ydeHne 3aBUCHMOCTH
pacTsbkeHus (neopmannn)
NPY>KUHBI OT PUIIOKEHHOM
CHJIBD»

SIBnenue tarorenusa. Cuiaa
TSDKECTHA

CBs3b MEXly CIION
TSKECTH M Maccoi Tena.
Bec Tena. Pemenne 3amau
o Teme "Cuia Tsxectn"

bubmmoreka [JOK
https://m.edsoo.ru/ff0al23c

bubmoreka [IOK
https://m.edsoo.ru/ff0al77
8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

23

24

25

26

27

28

Cuna TsKecTu Ha Ipyrux
mranetax. Ouznueckne
XapaKTEPUCTHKH TUTAHET

N3mepenue cuil.
JnHamomeTp

Bec Tea. HeBecomocTh

CrnoxxeHue IByX CuI,
HaIlpaBJICHHBIX 10 OTHOU
MPSIMOU.
PaBHoaeicTByIOMIIAs CUIT

Perrenue 3agad mo reMe
"PaBHonelicTBytOIIas cui"

TpCHI/IC CKOJIBXXCHUA U
TPCHUC ITOKOA. TpeHHe B
MpUpoaAC U TEXHUKC

bu6muoreka [IOK
https://m.edsoo.ru/ff0al50
2

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0al77
8

bubmuoreka IIOK
https://m.edsoo.ru/ff0ala70

bubmoreka [IOK
https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

29

30

31

32

33

Jlabopatopnas pabota
«3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CHWJIBI IaBJICHUS U
Xapakrepa
CONPUKACAIOIIUXCS
ITIOBEPXHOCTEN

Pemenue 3agaq Ha
onpeeraeHne
PaBHOJIECUCTBYIOLIEH CHIIBI

Pemenne 3amad mo Temam:
«Bec tenay, «['paduueckoe
N300paKEHUE CUII»,
«CHItbly,
«PaBHOIENCTBYIOIIAS CUID»

KonTtposabHas pabora 1o
TeMaM: «MeXaHH4eCcKoe
JBIKEHHE», «Macca,
IUIOTHOCTBHY, «Bec Temay,
«I'papuyeckoe
M300paKEHUE CUITY,
«Cutb»

Hasnenue. CriocoObl
YMEHBIIICHUS U
YBEIUYCHUS JTABICHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bubaunoreka [IOK
https://m.edsoo.ru/ff0a20a6


https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34

35

36

37

38

39

40

[laBiienue rasa.
3aBHCHMOCTh JaBJICHUS
rasa ot o0bEMa,
TEMIIEPATYPBI

Ilepenaya naBneHus
TBEPABIMH TEIAMH,
JKUJIKOCTSIMH M Ta3aMHU.
3akoH [lackans

JlaBieHue B )KUAKOCTH B
rase, BbI3BaHHOE
JIEHCTBUEM CHIIBI TSKECTH

Pemenue 3amau mo reme
«JlaBaeHUE B )KUAKOCTH U
raze. 3akod [lackamnsa»

Coobmarommuecs cocyabl

I'uppasnrueckuit mpece

Manowmerpsl. [lopuaeBon
JKHJIKOCTHBIN HACOC

bu6moreka [JOK
https://m.edsoo.ru/ff0a23
6

bubmunoreka [IOK
https://m ru/ff0a2
0

Bbubmuoreka IIOK

https://m.edsoo.ru/ff0a271
8

bubmuoreka IIOK
https://m.edsoo.ru/ff0a282
6

bub6moreka [IOK
https://m.edsoo.ru/ff0a297
0

bubmmoreka [JOK
https://m.edsoo.ru/ff0a313
6



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

41

42

43

44

45

46

47

Atmocdepa 3emin.
[IpuauHEI CyIIecTBOBaHUS
BO3IYIITHON 000JIOYKH
3eman. 3aBUCHMOCTD
aTMoC(hepHOTO J1aBIICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst

Bec Bo3nyxa.
AtMocdepHoe naBiieHue

H3mepenune arMocdepHOTro
nasieHus. OnbIT
Toppuyennu

3aBHCHUMOCTH
aTMOC(epHOTO aBICHUS
OT BBICOTHI HaJl YypOBHEM
MOpst

Bbapomerp-anepown.
AtMocdepHoe faBlieHHe Ha
Pa3JINYHBIX BBICOTAX

Pemenue 3anad o reme
"AtrmocdepHoe aaBneHue"

JleficTBUE KUIKOCTHU U Ta3a
Ha MOTPY’KEHHOE B HUX
TENn0. ApXuUMea0Ba cuia

bubmmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2bSa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a2da8

bub6moreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6moreka [JOK

https://m.edsoo.ru/ff0a327
6


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

48

49

50

51

JlaGopatopnas pabota
«Onpenenenue
BBITAJIKMBAIOIICH CHJIBI,
JIEUCTBYIOLIEH HA TEJIO,
MOTPY>KEHHOE B KUIAKOCTHY

JlaGopatopnas pabota 1o
TeMme «HccnenoBanue
3aBHCHMOCTH Beca Tella B
BOJZIC OT 00BbEMA
MOTPYKEHHOH B JKUIKOCTh
YaCTH TeJIa»

I1naBanue Ten

JlaGopatopnas pabota
"KoHctpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
ONpe/ICIICHUE €€
rpy3onoasEMHoOCTH"

bub6moreka [IOK

https://m.edsoo.ru/ff0a33fc

bubmuoreka IIOK

https://m.edsoo.ru/ff0a351

4

Bbu6mmoreka [IOK

ht

/M

i


https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

53

54

55

56

57

Pemenue 3amay mo remMam:
«I1naBanue cynos.
BosnyxomnnaBanuey,
«JlaBreHue TBEpABIX TEll,
JKUAKOCTEHN U ra30B»

Mexanudeckasi pabora

Moinocts. EquHuiint
MOII[HOCTH

Ypok-uccnenoBanue
"PacyéT MOIIHOCTH,

pa3BUBAaEMOM IIPU MOABbEME

o Jiectauie"

[IpocTbie MEXaHU3MBI.

Prruar. PaBHOBecue cuit Ha

peIyare

KonTponbhas pabota 1o
TeMe «/laBieHne TBepAbIX
TeJI, JKUAKOCTEH U ra3oBy /
Bcepoccuiickas
npoBepoyHas padora

bubmuoreka IIOK

https://m.edsoo.ru/ff0a365
4

bu6muoreka [IOK
https://m.edsoo.ru/ff0a3{82

bu6moreka [IOK
https://m.edsoo.ru/ff0a3{82


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

PesepHblit ypok. Pabora c
TEKCTaMH TI0 TEMe
«/laBrieHue TBEPABIX TEII,
JKHIKOCTEH U ra3oBy /
Bcepoccuiickas
npoBepoyHas pabora

Prluaru B TexHuke, ObITY U
npupoze. JJaboparopras
pabora «VccrnenoBanue
YCJIOBUM paBHOBECUS
pbr4ara»

Pemenue 3anaq no reme
«YcnoBusl paBHOBECHS
pbI4ara»

Koappumment nonesnoro
JIEUCTBUS MEXaHU3Ma.
JlaGopatopnas pabota
«3mepenune KII1/]
HAKJIOHHOM MJIOCKOCTH»

Pemenue 3amad mo teme
"Pabora, momuocth, KIT/T"

0.5

0.5

bubmoreka IIOK
https://m ff0a4ff

bubmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6muoreka [IOK
https://m ru/ff0a48a

bubmoreka [IOK
https://m.edsoo.ru/ff0ad4c48


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

64

65

66

67

68

Mexanunueckas SHEpIusl.
Kunernyeckas u
NOTEHLMAJIbHAS SHEPTUs

3aKOH COXpaHEHUS
MEXAHUYECKOU YHEPTUH

YPOK-3KCIIEPUMEHT 11O

TeMme "DKCepUMEHTAIIBHOE

ONpe/ieICHUE U3MEHEHUS
KUHETUYECKOM U
MOTEHIINATbHOM SHEPT U
MIPU CKaThIBAHUH TEJIA IO
HAKJIOHHOH IIJIOCKOCTH"

KonTponbshas pabota 1o

teMme «Pabora U MOIIHOCTb.

OHeprusa»

Pabora ¢ TekcTamu 1o Teme

"MexaHH4Y€EeCKOE
nBIKeHue"

Pabota ¢ TekcTaMH 110 TEME

"Pabora. MOIIHOCTE.
Oneprusa”

bu6muoreka [IOK
https://m.edsoo.ru/ff0a425
2

bubmoreka [IOK

https://m.edsoo.ru/ff0a436
0

bu6moreka [IOK
https://m.edsoo.ru/ff0adeebd



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

OBILIEE KOJIMYECTBO
YACOB I10O ITPOI'PAMME

68

12



8 KJIACC
Ne

Tema ypoka

OcCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KHUHETUYECKO
1 TEOPUM U UX OIBITHBIE
HOATBEPKACHUS

Macca u pa3mep aToMOB U
MOJIEKYII

Mognenu TBEPIOTO,
KUJKOTO U Ta3000pa3HOro
COCTOSIHUI BEUIECTBA

OOBsiCHEHHE CBOMCTB
TBEPIOTO, KUJIKOTO U
ra3000pa3HOro COCTOSTHHIA
BEIIIECTBA HA OCHOBE
MTOJIOKEHUM
MOJIEKYJIIPHO-KHHETHIECKO
1 Teopuun

Kpucrannuueckue u
amop(HbIe Tena

KosimuecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThl

IIpakTHyeckue
padoThl

Jara
H3Y4YeHUA

JIEeKTPOHHbIE
nudposbie
oOpa3oBareJibHbIE

pecypchl

bubmoreka [IOK

https://m.edsoo.ru/ff0a525
6

bu6moreka [JOK
https://m.edsoo.ru/ff0a540e

bubaunoreka [IOK

https://m.edsoo.ru/ff0a580
0


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

10

11

12

CMmauuBaHue u
KAl PHOCTb.
[ToBepxHOCTHOE
HATSDKEHHE

TemnoBoe pacumupenue u
coKaTHe

Temneparypa. CBsi3b
TEMIEPATYPHI CO
CKOPOCTBIO TETIIOBOTO
JBWKCHUS YaCTUI]

BryTtpeHnHs1s 3HEprus.
CriocoObI I3MEHEHUS
BHYTPEHHEHN SHEPIUU

Buasl Temionepenaun

VYpok-koHpepeHims
"IIpakTHyeckoe
UCTIOJIb30BaHME TETIIOBBIX
CBOICTB BEILIECTB U
MaTepHUaIOB B IENSIX
sHeprocoepexeHus "

KomuuecTBO TEMIIOTEL
VYhennHast TEMI0OEMKOCTD

bu6moreka [JOK
https://m.edsoo.ru/ff0a553
0

bubaunoreka [IOK
https://m.edsoo.ru/ff0a5a26

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bub6mmoreka [IOK

https://m.edsoo.ru/ff0a641
2

bu6moreka [IOK
https://m.edsoo.ru/ff0a65c0

bubaunoreka [IOK
https://m.edsoo.ru/ff0a697
[}



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

13

14

15

16

17

YpaBHEHHE TETIOBOTO
6amanca. TermmooOmeH u
TEIJIOBOE PAaBHOBECHUE

JlaboparopHas pabora
"HccnenoBanue sBICHUS
TEII000MEHa TPU
CMEILIMBAaHUU XOJIOAHOU U
ropstueit BoJb1"

Pacuert xonmuecTBa
TCIIJIIOTHI, HeO6XO,I[I/IMOFO
AJId Harp€BaHus TCJia U
BBIACIIKICMOT'O UM IIPU
OXJTAXICHUHN

JlaGopatopnas pabota
"OnpeneneHue yaeapHou
TEMJIOEMKOCTH BenlecTna"

DHeprus TOIIUBA.
VienbHas TEIIOTa
CropaHus

bubaunoreka [IOK
https://m.edsoo.ru/ff0a708
8

bu6moreka [IOK
https://m.edsoo.ru/ff0a6a98

bubmuoreka IIOK

https://m.edsoo.ru/ff0a6bb
0

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

19

20

21

22

23

IImaBnenne u
OTBEp/ICBaHUE
KPUCTAJTUYECKUX TEI.
VnenpHas TEIOTa
IUIaBIICHUS

JlaGopatopnas pabota
"OnpeneneHue yaeiabHOM
TEIJIOTHI IIJIaBJICHUA JIbaa"

[TapooGpa3zoBanue u
KoHzeHcarus. Vcnapenue

Kunienue. YnensHas
TEIUI0Ta NapooOpa3oBaHus
¥ KOHJICHCAIIHH.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(HEpHOTO
JIaBIICHUS

Bnaxnocts Bo3ayxa.
JlaboparopHas pabora
"Omnpenenenue
OTHOCHUTEIbHOU
BJI&YJKHOCTH BO31yXa"
Pemntenue 3amgaqd Ha
ompeeeHNE BIaKHOCTH
BO3/yXa

bu6mmoreka [JOK
https://m Ju/ff0a71
2

bubmuoreka IJOK
https://m f1 2f

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

bu6moreka LIOK
https://m.edsoo.ru/ff0a786¢

bub6moreka [IOK
https://m.edsoo.ru/ff0a762
8



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

24

25

26

27

28

29

[TpuHIIUTIEI paOOTHI
TETIJIOBBIX JIBUTATEIICH .
[TapoBas TypOuHa.
JlBurarenb BHyTpEHHETO
CropaHus

KII/I TermmoBoro
nBurarend. TerioBnle
JIBUTATEIIN U 3aIlUTa
OKpY>Karolel cpe/ibl

3aKOH COXpaHEHUS U
[IpEBpALEHUs SHEPTUHU B
TCIIOBBIX IIpoLecccax

IloaroroBka
KOHTPOJIbHOU padoTe 1o

TeMme "TeIuioBEIe ABJICHUS.

W3meHeHue arperaTHpix
COCTOSIHMH BeriecTna"

KonTponbHas pabota 1o

Teme "TerutoBhIe ABIECHUS.

N3menenue arperaTsix
COCTOsIHMI BeiecTra"

Dnektpusanus Tein. Jlsa
poza ANMEKTPUYECKUX
3apsioB

bub6mmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

bubmuoreka IJOK
https://m f1 2
bu6moreka [JOK
https://m. 1u/ff0a86a


https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

30

31

32

33

34

35

Ypok-uccnenoBanue
"DnekTpuzalus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUN"
Bzaumopneiicteue
3apsKEHHBIX TeJl. 3aKOH
Kymnona

DJIEKTPUUECKOE TI0JIE.
Hanpsixennocts
IEKTPUYECKOTO TOJIS.
[IpuHnun cynepno3unumn
AIEKTPUYECKUX MOJIEH

Hocwurenu snexrpuueckux
3apsa0B. DJIEMEHTapPHBII
3apsia. CtpoeHue atoma

[IpoBogHUKHN U
JTUAJIEKTPUKHU. 3aKOH
COXpaHEeHUs
JJIEKTPUYECKOTO 3apsijia

Pemenne 3anaq Ha
IIPUMEHEHNE CBOMCTB
NIEKTPUYECKUX 3apA10B

bubaunoreka [IOK
https://m 1u/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bub6moreka [IOK
https://m ru/ff0a8ef

bubmoreka IIOK
https://m.edsoo.ru/ff0a90cc


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

36

37

38

39

40

41

DJIEKTPUUYECKUHN TOK,
YCIIOBUS €T0
CYIIIECTBOBAHMSI.
Nctounuku
EKTPUYECKOTO TOKA

JlecTBUSI TIEKTPUYECKOTO
TOKa

Ypok-uccienoBaHue
"JleiicTBUE
AIIEKTPUYECKOTO OIS Ha
MPOBOJTHUKH U
JDJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTajulax, KUAKOCTIX U
raszax

DneKkTpuyecKas menb u e€
COCTaBHBIC YaCcTH

Cuna toka. JIaboparopnas
pabora "U3mepenue u
peryJIupoOBaHHUE CUIIbI TOKA"

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a96b
2

bubmuoreka IIOK
https://m.edsoo.ru/ff0a983
8

bu6moreka [IOK
https://m.edsoo.ru/ff0a8bd
6



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

42

43

44

45

DneKTpUUYeCcKoe
HanpspkeHue. Bomsrmerp.
Jlabopatopnas pabota
"N3mepenue u
peryaupoBaHue
HanpsokeHus "

ConpoTusiieHne
MPOBOJIHUKA. YIEIbHOE
COIMPOTHBIICHHE BEIIECTBA

Jlabopatopnas pabota
"3aBUCUMOCTD
ANIEKTPUYECKOTO
COTPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JITMHBI,
IUIOILAAM MOTIEPEYHOTO
cedeHus u marepuana'

3aBUCHUMOCTD CUIBI TOKA OT
HanpsbkeHus. 3akoH Oma
JUIS y4acTKa Lenu

0.5

bubmoreka IIOK
https://m fi 14

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

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

bubmuoreka IIOK
https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

47

48

49

JlaboparopHas pabora
"HccnenoBanue
3aBHCUMOCTHU CHJIBI TOKA,
WIYIIETO Yepe3 pe3ucTop,
OT COTNIPOTHBIICHHS
PE3UCTOPA U HATIPSHKEHHS
Ha pe3uctope"

[TocnenoarenbHOE U
NapajuieabHOE COCAUHECHUS
MIPOBOIHUKOB

JlaGopatopnas pabota
"[IpoBepka nmpaBuiia
CIIOKEHUS HANPSHKEHUI
[IPH MIOCIIEI0BATEIHHOM
COCTMHEHUH JIBYyX
pe3uctopon"

JlaGoparopHast paboTta
"IIpoBepka npaBuiia ass
CHJIBI TOKA TIPU
napaieIbHOM
COEJIMHEHUH Pe3UCTOPOB"

bu6muoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6moreka [IOK
https://m.edsoo.ru/ff0aaasS8

bu6muoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

50

51

52

53

54

55

56

Pemntenue 3amau Ha
NpuMeHeHue 3akoHa Oma
JUISL pa3IM4HOTO
COEIMHEHUS IPOBOJHUKOB

Pabora 1 MOIITHOCTD
3IEKTPUUECKOTO TOKA.
3akoHn [[xoyns-Jlenua

JlaGoparopHast paboTta
"Onpenenenue paboThl U
MOIITHOCTH 2JIEKTPHUECKOTO
TOKa"

DNEeKTpUYECKHUE e 1
noTpedouTenu
JNEKTPUYECKOU SHEPTHH B
owITy. KopoTkoe
3aMbIKaHHE

ITocTossHHBIE MATHUTEI, HX
B3aMMOJIEICTBUE

Ypok-uccienoBanue
"N3yuenue nonei
MOCTOSHHBIX MAarHuTOB"

MaruunTtHOE mosne.
MarxauTtHoe noie 3eMiIu U
€ro 3HaueHHUe I KU3HU
Ha 3emiie

bu6moreka [JOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka IIOK

https://m.edsoo.ru/ff0ab12
4

bu6muoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bu6muoreka LIOK

https://m.edsoo.ru/ff0ab66
0

bubmuoreka [IOK
https://m ru/ff0a

bubmoreka IIOK
https://m.edsoo.ru/ff0acOba


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

58

59

60

IToxroroska x
KOHTPOJIBHOMU paboTe 1o
TeMe "DJIEeKTPUUYECKUE
3apsbl. 3apsKEHHBIE Tea
Y UX B3aUMOJEHCTBUS.
ITocrosiHHBIH
AIEKTPUIECCKUMA TOK"

KonrtponbsHas pabdora 1o
TeMe "DJIEKTPUICCKHE
3apsiibl. 3apsKEHHBIE Tella
U UX B3aUMOIEHCTBUSL.
[TocTostHHBIM
aneKTpuyecKuit Tox" /
Bceepoccniickas
npoBepoyHast pabora

PesepsHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"ITocTostHHBIM
ANEKTPUYECKUN TOK" /
Bceepoccniickas
npoBepovHas paboTa

OmneIT OpcTena.
MarsamuTHOE T10JIe
ANEKTPUIECKOTO TOKA
MarauTtHoe 1nosie KaTymuku
C TOKOM

bub6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abeal

bubmmoreka [JOK
https://m.edsoo.ru/ff0acdc6

bu6moreka [JOK
https://m.edsoo.ru/ff0ac1d2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

IIpumenenue
AJIEKTPOMArHUTOB B
texHuke. Jlaboparopuas
pabora "U3yuenue
NEUCTBUSI MATHUTHOTO
TOJIS Ha TIPOBOJTHUK C
TOKOM"

DJIEKTPOJIBUTATEIIb
MOCTOSIHHOTO TOKa.
Hcnons3oBanue
3NeKTpoABUTaTeNei B
TEXHUYECKHUX YCTPOMUCTBAX
Y Ha TPAHCHOPTE.
Jlabopatopnas padota
"KoHcTpynpoBaHue u
H3y4YeHHE pabOoThI
anekTpoaBurarens"

OmnbiTel Papajes. 3akoH
3JIEKTPOMAarHUTHOU
uHaykuuu. [Ipasumno
Jlenma

DneKkTporeHeparop.
CnocoOsI oyueHus
ANEKTPUYECKOI SHEPTUH.
DJEKTpPOCTaHIIMHU HA
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHU

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac74a
bubauoreka [IOK

https://m.edsoo.ru/ff0ac86¢


https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka k
KOHTPOJILHOM paboTe 1o

65 "
Teme "DNeKTpUYeCcKue 1
MAarduTHBIE IBIeHUSA"
KonTponsHas padora mo

66  Teme "DiEeKTpUYECKUE U
MAarduTHBIE IBIeHUA"

67 PaGora ¢ Tekcramu o reme
"TensoBele siBIeHUS"

68 Pabora ¢ TexcTaMu 1o TeMe
"MarauTHble IBiIcHUA"

OBIIEE KOJIMYECTBO

YACOB I10O ITPOI'PAMME

68

14.5

bub6moreka [IOK
https://m.edsoo.ru/ff0acb14

bub6moreka [IOK
https://m.edsoo.ru/ff0accSe


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Ne
n/
n

KoJsinuecTBO 4acoB

Tema ypoka KonTpoiabHble
Bcero
padoThI

MexaHn4ecKoe ABHKEHHE.
MaTCpI/IaJ'ILHaﬂ TOYKa

Cucrema oTcueTa.
OTHOCHTEIHLHOCTD 1
MEXaHHUYCCKOIO IBUKCHUA

PaBrOoMepHOE
HpﬂMOJ’[HH@fIHO@ JBUXCHUC

HepaBnomepHoe
IPSMOJIMHEWHOE IBUKEHUE.
CpenHsAs 1 MTHOBEHHAs
CKOpOCTb

[IpssmonuneiHOE
PaBHOYCKOPEHHOE 1
JIBIDKCHUE. YCKOPEHHE

CKOpOCTh MPSIMOTTUHEHHOTO
PaBHOYCKOPEHHOTO
newkenus. [padpuk
CKOPOCTH

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHUus

DJIEeKTPOHHbIE
nudpossie
oOpa3oBareJibHbIE

pecypchl

bubaunoreka [IOK
https://m.edsoo.ru/ff0ad47
4

bubmuoreka [IOK
https://m.edsoo.ru/ff0ad19
a

bubmuoreka [IOK

https://m.edsoo.ru/ff0ad8d
4


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

10

11

12

13

14

Jlabopatopnas pabota
"OmnpenesieHue yCKOPEHUS
TeNa MpU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHON
MJIOCKOCTH"

CB0OOIHOE ITaJICHUE TEII.
OnpITel ["annnes

PaBHOMEpHOE IBUKEHUE TIO
okpy>xHocTu. [lepuon u
yacToTa O0palleHusl.
JIuneiiHas u ymiosas
CKOPOCTH

LlenTpocTpeMurenbHOE
YCKOpEHHE

[Iepssiit 3axkoH HproTOHA.
Bexkrop cunbl

Bropoii 3akon HeroToHa.
PaBHOze#cTBYIOIIAs cuna

Tperuii 3akoH HproTOHA.
Cynepnio3unus cui

Pernenue 3agau Ha
NPUMEHEHNE 3aKOHOB
Hrrotona

bubmuoreka IIOK
https://m fi 1
8

bubanoreka IIOK

https://m.edsoo.ru/ff0ael?
6

bubnuoreka [IOK

https://m.edsoo.ru/ff0ae61
2

bubmuoreka IJOK

https://m.edsoo.ru/ff0ae72
a

bubmuoreka [IOK

https://m.edsoo.ru/ff0ae98
2

bubmuoreka [IOK
https://m.edsoo.ru/ff0aeb6
c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

15

16

17

18

19

20

21

22

Cuna ynpyroctu. 3aKoH
I'yka

Pemenue 3anad o reme
«Cuna ynpyroctu»

JlaGopatopnas pabota

((OHpeI[eJ'ICHI/Ie KECTKOCTHU

MPY>KUHBD)

Cuna tpeHus

Pemrenne 3aJa4 I10 TEMC
«Cuita TPCHUA»

JlaGoparopHas pabota
"Onpenenenue

ko3¢ uienTa TpeHus
CKOJIb)KeHus"

Pemmenue 3agad mo reme
"3axons!l Herorona. Cuna

ynpyroctu. Cuna tpenus"

Cuia TSXKECTH U 3aKOH
BCEMHUPHOTO TSITOTCHUSI.
YckopeHue cBOOOTHOTO
TIaJCHHS

bubmmoreka IJOK

https://m.edsoo.ru/ff0aeca
2

bubmuoreka IJOK

https://m.edsoo.ru/ff0ace2
8

bubmoreka [IOK
https://m.edsoo.ru/ff0af73
8

bubmmoreka IIOK
https://m.edsoo.ru/ff0afa2
6

butmoreka [IOK

https://m.edsoo.ru/ff0af8b
€

bubmuoreka [IOK

https://m.edsoo.ru/ff0afb8
€

bubnnoreka [IOK

https://m.edsoo.ru/ff0af04
4


https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

23

24

25

26

27

VYpok-KoH(pepeHIHs

" JIBU>KEHUE TENl BOKPYT
TPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema).
lNanaktukn"

Pentenue 3amau no reme
"Cuiia TSHKECTH U 3aKOH
BCEMUPHOIO TATOTeHUsA"

IlepBas kocMuyeckast
ckopocTb. HeBecomocTs n
HIEPErpy3KH

PaBHOBeCHEe MarepuanbHOIN
TOYKH. AOCOJIOTHO TBEPIOE
Teno. PaBHoBecue TBEPOTO
TeJa C 3aKpeIIEHHON OChIO
BpanieHusi. MOMEHT CUJIBIL.
LenTp TsoxecTn

PaBHOBecHe MarepuanbHOIN
TOYKH. AOCOJTIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPeIIEHHOI OChIO
BpanieHusi. MOMEHT CUJIBIL.
Lentp TsxecTH

bubmmoreka IIOK
https://m.edsoo.ru/ff0af5{8

bubmuoreka IJOK
https://m.edsoo.ru/ff0af33
(4

bubmmoreka IJOK

https://m.edsoo.ru/ff0afe3
6


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

28

29

30

31

32

33

34

Pentenue 3amad no reme
"MomeHT cunbl. LlenTp
TsoKecTr"

ITonroroBka K KOHTPOJILHOU

pabore 1o Teme

"MexaHUUeCKOe JIBUKEHHE.

BzaunmopeiictBue Ten"

KonTponsnas padora mo
TeMme "MexaHN4eCKoe

nBIKeHUE. B3zanMmopeiicTBue

"

TCJI

Nmnynsc tena. Mmmynsce
CUJIBL. 3aKOH COXpaHEHUs
UMITYyJbCa. YIPYroe u

HEYNpyroe B3auMOJCHCTBHE

Pemenne 3amaq no reme
"3aKoH COXpaHEHUs
nMITysbea"

VYpok-KoHpepeHIHs
"PeakTUBHOE IBU)KEHUE B
MIPUPOJIE U TEXHUKE"

Mexanuueckasi pabora u
MOIIHOCTh

bubmuoreka [IOK

https://m.edsoo.ru/ff0b02b
4

bubmuoreka [IOK

https://m.edsoo.ru/ff0b040
8

bubaunoreka [IOK

https://m.edsoo.ru/ff0b06e
c

bubnuoreka [IOK
https://m.edsoo. ru/ffObO7{

a

bubnuoreka [IOK
https://m.edsoo.ru/ff0b096
c

bubmoreka IJOK
https://m.edsoo.ru/ff0b0a8
4



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84

35

36

37

38

39

40

41

42

PaboTa cuibl TS2KECTH, CUJIBI
YHOpyroctu u CUJIbl TPCHUA

Jlabopatopnas pabota
«Onpenenenue padoThl CUIIbI
TPEHUS IIPU PABHOMEPHOM
JIBY)KEHUH TeJIa TI0
TOPU30HTAILHOU
TIOBEPXHOCTIY

CBs13b SHEpruu U padoThI.
ITorenuumanpHas sHEprust

Kunernueckas sHeprusi.
Teopema 0 KMHETHUYECKON
SHEPIUH

3aKOH COXpaHEHHUS YSHEPTUU
B MEXaHUKe

JlabopatopHas pabota
«3ydenue 3akoHa
COXpaHEHUs YHEPIUM»

KonebarennHoe ABMKEHUE U
€r0 XapaKTePUCTHKU

3aryxaroniue KoneOaHus.
BrinyxneHHbIe KoreOaHusl.
Pesonanc

bubmmoreka IJOK

https://m.edsoo.ru/ff0b0db
8

bubaunoreka IIOK
https://m.edsoo.ru/ff0b0c3
2

bubnuoreka [IOK
https://m.edsoo.ru/ffOb12f

€

bu6muoreka IJOK

https://m.edsoo.ru/ff0b185
8

bubanoreka IIOK

https://m.edso0.1u/ff0b20f
0


https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

43

44

45

46

47

48

Marematnueckuii u
NPYXKUHHBIN MasiTHUKH

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEpHOJa
KOJIeOAHUM OT KECTKOCTHU
HPY>KUHBI K MacChl Ipy3a»

[IpeBpanienue 3Hepruu npu
MeXaHUYECKUX KoJeOaHmsIX

Jlabopatopnas pabota
«OmnpeneneHue 4acToThl U
repuosia KojebaHui
NPY>KUHHOTO MasiTHHKA

JlaboparopHas pabora
«IIpoBepka He3aBUCUMOCTHU
nepuoaa Konebanuii rpysa,
MOABEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexannueckne BOITHBI.
CBoiicTBa MEXaHUUECKHUX
BOJIH. [IpononbHbIE 1
MOTIEPEYHBIE BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197
a

bubmuoreka [IOK

https://m.edsoo.ru/ff0blae
c

bubmoreka [IOK
https://m.edsoo.ru/ff0b197
a

bubmmoreka IIOK
https://m.edsoo.ru/ff0b21f
e



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

49

50

51

52

53

54

VYpok-KoHpepeHIHs
"MexaHu4ecKre BOJIHbBI B
TBEPIOM TEIIE.
CelicMuueckye BOJIHEI"

3Byk. Pacnpoctpanenue u
OTpaKEHHE 3ByKa

Ypok-uccienoBanue
"HaOmnroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTHUYECKHI
pe30oHaHC

VYpok-KoHpepeHIHs
"VrpTpa3Byk U HH(GpPa3BYK B
MPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJBHOM
pabore 1o Teme "3aKoHbI
coxpaHeHusl. MexaHnuyeckue
KoJIeOaHUs U BOIHEI"

bubmuoreka [IOK

https://m.edsoo.ru/ff0b23c
a

bubmmoreka IJOK

https://m.edsoo.ru/ff0b25f
0


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
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56

57

58

59

60

KontponbHhas pabora o
TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KoneOaHus u
BOJIHBI"

:‘)J'ICKTpOMaFHI/ITHOC ITIOJIC.
9J'IeKTpOMaF HUTHBIC BOJIHBI

CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

Ypok-kordepenus "[llkana
AIIEKTPOMATHUTHBIX BOJH.
Hcnons3oBanue
AJIEKTPOMATrHUTHBIX BOJIH
JUJI COTOBO# cBsA3H"

Ypok-uccienoBanue
"N3yueHune CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbIO MOOHMIIBHOTO
tenedona”

Pemenue 3amay Ha
OTIpe/ICTICHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN
BOJIHBI

bubmmoreka IJOK

https://m.edsoo.ru/ff0b2ab
€

bubmuoreka [IOK

https://m.edsoo.ru/ff0b2fe
6

bubmmoreka IJOK
https://m.edsoo.ru/ff0b2¢c6
c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
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62

63

64

65

DNeKTpOMarHuTHas MpUpoa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOIICTBA CBETA

WcTounmnku cBera.
[IpssMmonuHeitHOE
pacrpocTpaHeHHUE CBETA.
3armenust Connua u JlyHsl

3akoH OTpaX€HUA CBETA.
3epKaJ1a. Pemenue 3amau Ha
IMPUMCHCHUEC 3aKOHA
OTpaXXCHUA CBCTA

[Ipenomnenue csera. 3aKoH
MIPETOMJICHHUS CBETa

[Tonnoe BHyTpeHHEe
OTpaKCHUE CBETA.
Hcnonp30BaHuE MOTHOTO
BHYTPEHHETO OTPAXKCHUS B
OINITHYECKHX CBETOBOIAX

bubnuoreka [IOK

https://m.edsoo.ru/ff0b31d
0

bubmuoreka [IOK

https://m.edsoo.ru/ff0b365
8

bubmmoreka IJOK

https://m.edsoo.ru/ff0b38c
4

bubnuoreka [IOK

https://m.edsoo.ru/ff0b3ae
a

bubmuoreka [IOK

https://m.edsoo.ru/ff0b3cS
c


https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

66

67

68

69

70

71

JlaGopatopHas paboTa
"UccnenoBanue
3aBUCHMOCTH yTiia
MIPEIOMIICHUS] CBETOBOTO
Jy4a OT yIyla MmajeHus Ha

nn

rpaHuLe "BO31yX-CTEKIIO

Ypok-koHpepeHIus
"Mcnons30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKECHUS:
CBETOBO/BI,
OITHUKOBOJIOKOHHAS CBSI3b"

JInnsel. OnTrnyeckas cuia
JINH3BI

[TocTpoenue nzo0OpaxeHuit B
JMH3aX

JlaGoparopHas paboTta
"Onpenenenue HOKyCHOTO
pacCTOSHUS U ONTUYECKOU
CHUJIBI COOMpArOIICH JTUH3BI"

VYpok-KoH(pepeHIHs
"OnTuyecKkue JINH30BEBIE
ipuOops!"

bubmmoreka IJOK
https://m.edsoo.ru/ff0b3 {2
Y

bu6moreka [JOK
https://m ffob444
a

bubmuoreka [IOK
https://m.edsoo.ru/ff0b420
[

bubmuoreka [IOK
https://m.edsoo.ru/ff0c0a7
e



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

72

73

74

75

76

77

78

I'ma3 xak ontuyeckas
cucreMa. 3peHue

VYpok-koH(pepeHus
"ledextsl 3penus. Kak
COXpaHUTh 3peHue"”

Paznoxenue Genoro ceeta B
cnektp. OnbiTel HploTOHA.
CrnoxeHue creKTpalbHbIX
uBeToB. J(ucnepcus cBera

JlaGoparopHast pabota
"ONBITHI IO PA3IOKEHUIO
0eJoro cBeTa B CIIEKTP U
BOCTIPUSITHIO [IBETA
MPEIMETOB IPH UX
HaOJIIOICHUN Yepe3
[IBETOBBIC (PUITBTPHI"
YPOK-IIPAKTUKYM
"BoHOBBIE CBOMCTBA CBETA:
qucrepcusi, HTephepeHIus
u audpaknys”

OmnsiThl Pesepdopna u
IUTaHEeTapHast MOJIETIb aTOMa

[Tocrynars! bopa. Monens
aroma bopa

bubmmoreka IJOK

https://m.edsoo.ru/ff0b468
4

bubmuoreka [IOK
https://m.edsoo.ru/ff0c0f4
c

bubnuoreka [IOK
https://m.edsoo.ru/ff0c0e2

a

butmuoreka [IOK

https://m.edsoo.ru/ff0c12a
8


https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

79

80

81

82

83

84

85

86

Hcnyckanne u noniomeHne
cBeTa aToMoM. KBaHTHI.
JIuHeiyarbie CIEKTPhI

YPOK-IIPAKTUKYM
"HaGmronenue crieKTpoB
HUCTyCKaHus"

PannoakTUBHOCTH U €€ BUIEI

CrpoeHue aTOMHOIO spa.
Hyxiionnas Mmonens

PagnoakruBHBIE
npeBpateHus. M30tormsl

Pemenue 3anaq no reme:
"PagnoakTUBHbBIE
npeBpaleHus"

[lepuon nomypacnana
VYpok-koHpepeHus
"PannoakTHBHBIE H3ITy4YEHUS
B IIPUPOJE, MEJULIUHE,
TeXHHUKE"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c144
c

bubmuoreka [IOK

https://m.edsoo.ru/ff0c155
0

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c167
2

bubnnoreka [IOK
https://m.edsoo.ru/ff0c18a
[

butmoreka [IOK

https://m.edsoo.ru/ff0clal
4

bubnuoreka [IOK
https://m.edsoo.ru/ff0c1b4
a

bubmuoreka IJOK
https://m.edsoo.ru/ff0c212
6



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

87

88

&9

90

91

92

Snepuble peakunu. 3aKOHbI
COXpaHEHUsl 3apsAJI0BOTO U
MaccOBOI'0 YHCET

DHEprusi CBSA3U aTOMHBIX
anep. CBsA3b Macchl U
SHEPTUn

Pemenue 3agau mo teme
" nepuble peakuu"

Peaknnu cuHTe3a u nejieHus
snep. Uctounuku sHEeprun
CoHIia 1 3BE311

VYpok-koHpepeHus
"SAnepHas sHEpreTUKa.
JleiicTBUS paluOaKTUBHBIX
U3Ty4YEHUI Ha KUBBIC
OpraHusmsl"

[ToaroroBka K KOHTPOJILHOM
pabote 1Mo Teme
"DIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJIHBI.
KBanToBbIC siBICHUS"

butmoreka [IOK

https://m.edsoo.ru/ff0clcS
8

bubmmoreka [JOK

https://m.edsoo.ru/ff0c1d7
a

butnuoreka [IOK
https://m.edsoo.ru/ff0c]e8
8

bubmmoreka IJOK

https://m.edsoo.ru/ff0c223
e


https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

93

94

95

96

97

KonTponsnas pabora mo
TeMme "DNeKTPOMarHuTHOE
noje. DIeKTPOMarHUTHbHIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS"

[ToBropenwue, o6o0mmIEeHHE.
JlaGopaTtopHbie pabOTHI IO
Kypcy "B3aumoneiicteue
Ten"

[ToBTOpeHue, 0600IICHHE.
Pemmenne pacueTHBIX U
Ka4eCTBEHHBIX 3a/1a4 I10

teme "TernoBbie nmporecch”

[ToBropenwue, o6o0mEeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3a71a4 110
teme "KIIJ[ TenaoBeIxX
nBurarencin"

[ToBropenue, o600mmIEeHHE.
Pemenne pacueTHbIX U
KaueCTBEHHBIX 3aJ1a4 I10
teme "KIIJ]
3IEKTPOYCTAaHOBOK"

bubmuoreka [IOK

https://m.edsoo.ru/ff0c245
a

bubaunoreka IIOK
https://m.edsoo.ru/ff0c257
2

bubmuoreka IJOK
https://m.edsoo.ru/ff0c2a2
2

bubnuoreka [IOK

https://m.edsoo.ru/ff0c2b3
0


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

98

99

100

101

102

OBUIEE KOJIMYECTBO YACOB

[ToBTOpenue, 0600MICHHE.
JlaGopaTtopHbie pabOTHI IO
Kypcy "CBeToBbI€ sIBJICHUS"

[ToBTOpeHue, 0600IICHHE.
PaGora ¢ TekcTamu o Teme
"3aKOHBI COXpaHEHUS B
MexaHuke"

[ToBropenue, o600mIEeHHE.
Pabora ¢ Texcramu o reme
"Kosie0anus U BOJIHBL"

[ToBropenwue, o6o0ImIEeHHE.
Pabora ¢ Tekcramu o TeMe
"CeToBbI€ ABJICHUS"

[ToBTOpenue, o0oOLIIEHHE.
PaboTa ¢ TexcTaMu o TeMe
"KBanToBas u sisepHas
¢dusuka"

I10 ITPOT'PAMME

102

27

bubmuoreka IJOK
https://m.edsoo.ru/ff0c2¢c5
2

bubaunoreka IIOK

https://m.edsoo.ru/ff0c2d6
a

bubmuoreka [IOK

https://m.edsoo.ru/ff0c2e8
2

bubnuoreka [IOK

https://m.edsoo.ru/ff0c304
4


https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHUS
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Kon nposepsiemoro
pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMble mpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl

HCIOJIB30BaTh U3YYCHHBIC ITIOHATUA

pasjinyarb ABJICHHUA IO OIMMMCAHUIO HX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh MPOSBICHHWE W3YYCHHBIX (PH3MUECKUX SBICHUNA B
OKpYXarollleM MHpe, B TOM uucie (GU3NYEeCKHe SIBICHUS B IPUPOJE,
IIPU 3TOM IMEPEBOIUTH MPAKTUUYECKYIO 33/1a4y B YUEOHYIO, BBLAEIATH

CYLIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3UUECKUX SABICHUI

ONMCHIBaTh HM3y4YCHHbIE CBOICTBa Tel U (U3UYECKHUE SBJICHUS,
UCTIONB3Ysl (PU3WYECKUE BEIMYUHBI, MpPU OINUCAHUM TMPABUIBHO
TPaKTOBaTh (U3NYECKHH CMBICT MHCIOJIb3YEMBIX BEJIUYUH, HX
0003HAYEHUS U €JUHULBI (PU3NUYECKUX BEITHMYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIMYUHY C JIPyTUMH
BEJIMYMHAMHU, CTPOUTh TpapuKd  M3YYCHHBIX  3aBUCHUMOCTEH
(bu3n4eCcKUX BeIUYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SBICHHUS W TPOIIECCHI,
UCTIONB3ysl M3Y4YEHHbIE 3aKOHBI, TPU OSTOM J1aBaTh CIIOBECHYIO
GOpMyTHUPOBKY 3aKOHa M 3allUCBIBATh €r0  MaTreMaTHYeCcKoe
BbIpa)kKEHHE

OOBACHATH (PU3MUECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHUTYAIlMd TMPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh NPUYUHHO-CIIEACTBEHHBIE CBS3HM, CTPOUTH
oObsicHeHHe W3 1 — 2 JOoruyeckux MmaroB c¢ omopoil Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

pemarb pacy€THble 3a7auu B 1 — 2 JEHCTBUSA, UCHOJIb3Ys 3aKOHBI U
bopmyIbl, cB3bIBaOIIKE (U3NYECKHUE BEJTMUMHBI: HA OCHOBE aHaJIN3a
YCIOBHUSL 3aJlaud  3allUChIBaThb Kparkoe YCJOBHUE, IOJICTABIATH
¢buznyeckre BeIMYUHBI B (OPMYIIBI U TPOBOIUTH PAcu€Thl, HAXOAUTD
CIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIE JJIsi PEIICHUs 3a/1a4, OIICHUBATh

PEANMCTUYHOCTD MOTyYEeHHON (PU3NUECKON BEIUYNHBI

pacrno3HaBaTh MpPOOJEMBbl, KOTOPble MOXXHO DPELIUTh HpPU MOMOIIU
¢u3nUecKuX METOZOB, B OINHMCAHUU MCCIEJOBAHUS BBIJICIATH
poBepsieMoe  NpPEanojoXkeHue  (TUroTesy),  pazauyarb U
MHTEPIPETHPOBATH MOTYUYCHHBIH PEe3yNIbTaT, HAXOIUTh OIIMOKH B XO/I€

OIlbITA, ACJIATh BBIBOAKLI IO €0 pE3yJjibTaramM

MPOBOAMTH OMBITHl IO HAOMIONACHUIO (U3UYECKUX SBICHUNA WU
buznyeckux  CBOMCTB  Ten:  GOpMyIHpOBaTh  MpOBEpsieMble
IPEINONOKEHHUS, CcOOMpaTb  YCTAHOBKY M3  MPEIJIOKEHHOTO

O60py,I(OBaHI/I$I, 3allMChIBATh X0/ OIIbITa 1 (1)OpMy.HI/IpOBaTL BBIBOJBI

BBIIIOJIHATE MPSAMBIC U3MEPCHHUA C HCIIOJIB30BAHUCM AHAJIOTOBLIX U
u(poBbIX MPUOOPOB, 3aNMUCHIBATh IMOKa3aHUS NMPHOOPOB C yUETOM

3aJJaHHOM a0CONIOTHON MOTPEIIHOCTH U3MEPEHU I

MPOBOJUTL  HWCCJICNOBAaHHWE 3aBUCHUMOCTH  OJHOW  (hM3HYECKOU
BEJIIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM IIPSIMBIX H3MEpPEHHUI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4YEOHOTO HCCIEAOBAHUS, COOMpATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEys MPEII0KEHHOMY IIJIaHY,
(UKCHpOBaTh PE3y/IbTAThl TMOJTYYEHHON 3aBUCUMOCTH (DHU3NUECKHUX
BEJIMUMH B BHJIE MPEATIOKEHHBIX TaOMUI[ ¥ TPaPUKOB, A€TaTh BHIBOJIBI

0 pe3ysbTaTaM MCClIeA0BaHus

IPOBOAMTH KOCBEHHbIE M3MEpPEHMs (DU3NYECKUX BEIUYMH, CIEAYs
MPEIVIOKCHHOW MHCTPYKLIMU: TIPH BBITOJHEHUN M3MEPEHHUI cOOUpaTh
OKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCIIATH 3HAUEHUE HCKOMOM

BCJIMYHHBI



1.13

1.14

1.15

1.16

1.17

1.18

1.19

coOmomarh TpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabdore ¢

J1a00paTOPHBIM 000pPYI0BAaHUEM

yVKa3bIBaTh TPUHITAIBI  JIGUCTBUS NPUOOPOB W TEXHHUYECKHX
YCTPONCTB, XapakTepu30BaTh MPUHIUIBI JEHCTBUS H3YUCHHBIX
nprOOPOB M TEXHUYECCKUX YCTPOWCTB C IOMOIIBIO HMX OIHCAHWUS,
UCTIONB3yS 3HAHHWST O CBOMCTBaX (PU3UYECKUX SBICHUU W
HeoOxoauMbIe (PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOAWTH TNPUMEPHl  (HAXOMUTh HMHPOPMAIHMIO O MPUMEPaXx)
MPAKTHYECKOTO UCIOIb30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU i1 oDecriedeHuss O€30MacHOCTH TIPpH  OOpaIleHUH C
npubopaMu ¥ TEXHUYECKUMHU yCTPOMCTBAMHU, COXPaHEHUS 3I0POBbS U

COOITIONIEHHSI HOPM KOJIOTHYECKOTO ITOBENICHHSI B OKPY KaIOIIeH cpesie

OCYILECTBIATH OTOOP MCTOUYHUKOB MH(OpMAIUHM B ceTH MHTEpHET B
COOTBETCTBHHM C 33/IaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM M MyTEM CpPAaBHEHHS Pa3IMYHBIX HMCTOUYHHKOB
BBIJICIATh MH(OpMALUIO, KOTOpas SBISETCS NPOTUBOPEYMBOW WIIH

MOXKET OBITh HEJIOCTOBEPHOMU

UCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHbIX 3a1aHUI
HAy4YHONOMYJISIPHYIO ~ JUTEeparypy  (U3MYECKOro  coaepKaHus,
CIIPaBOYHBIE Marepuaibl, pecypcel cetu IMHTepHer, BiageTsb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIHH

U3 OJTHOM 3HAKOBOM CHCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHBIC KPaTKHE MUCHhbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HWCTOYHWKOB wWH(pOpManmuu (GU3UIECKOTO
cofiepaHus, B TOM YHUCJIE MyOIUYHO JeNaTh KpaTKue COOOIIEHUs O
pe3ysbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHHUM, TPH OSTOM
IPaMOTHO UCHOJIb30BaTh W3YYCHHBIN MOHATUHHBINA ammapar Kypca

(bu3MKH, COMPOBOXKIATH BBICTYIUICHUE TTPE3EHTAINEH

IIPYU BBIMOJIHEHUH YUEOHBIX IPOEKTOB U MCCIEAOBAaHUMN paclpeleisTh
00s13aHHOCTH B IPyIIE€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/1auaMH,
CJIIEIUTH 3a BBINOJIHEHUEM IUIAHA JIEHUCTBMM, aJCKBATHO OLICHMBATH
COOCTBEHHBIH BKJIaJ] B JESATEIbHOCTh TPYIMIbI, BbICTPaUBATh
KOMMYHHMKaTUBHOE B3aUMOJICHCTBHE, Y4YUTBIBASI MHEHHE

OKpY’KaroIIuX



8 KUIACC

Kox nposepsiemoro
pe3yJabrara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0O 00111er0 00pa3oBaHus

HCIIOJBb30BATh IIOHATHUA

pas3jindarb SABJICHUA II0 OIMMMCAHUIO HX XaPAKTCPHBIX CBOICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bH?:PI‘-ICCKOC SBJICHUC

pacro3HaBaTh IPOSBICHHUE M3YUYECHHBIX (PHU3HUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4uciie (U3NYECKUE SIBICHUS B IPUPOJE,
IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 337a4y B Yy4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOICTBA (IpU3HAKHM) PUINUECKUX SIBJICHUIN

ONKCHIBaTh H3YyYEHHbIE CBOWCTBA Tel M (PU3NYECKUE SIBICHMUS,
UCHONb3ysl (U3UYECKUE BEIMYUHBI, MpPHU OINUCAHUM HPABUIIBHO
TpakTOBaTh  (PU3MYECKUIl  CMBICII  HUCIOJBb3yEMbIX  BEJIHMYUH,
0003HAYEHUs U eIUHULIBI (PU3NUYECKUX BEITMUMH, HAXOAUTH (OPMYJIHI,
CBS3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTh TpaQUKM  HM3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKHUX BEIIMYUH

XapaKTepH30BaTh CBOWCTBA Tel, (PM3MUYECKHE SIBICHUS U TIPOIECCHI,
WCTIONB3ysT HW3Y4YEHHBIE 3aKOHBI, IPH DSTOM JaBaTh CIIOBECHYIO
(GOpMyTHpPOBKY 3aKOHa M 3allUChIBAaTh €r0  MaTeMaTH4YeCKOe
BBIPOKCHHE

00BSACHATHh (U3UYECKUE TPOIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallMii IPaKkTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBIIATh IPUYMHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH OObSICHEHHUE U3 |
— 2 JIOTMYECKUX IIaroB C MOMOIIbI0 | — 2 M3y4eHHBIX CBOMCTBa

(bu3nyecKkux SBICHUN, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH



1.7

1.8

1.9

1.10

1.11

1.12

1.13

pemary pacy€THbIE 3aAa4u B 2 — 3 AEWCTBUS, UCIIONIB3YS 3aKOHBI U
(dhopMyIbl, cBsI3bIBaOIINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHan3a
YCIJIOBUS 33/1a4M 3alIUCBHIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
NaHHBIX JUIS peUIeHHs] 3aJadd, BbIOMpaThb 3aKOHBI U (HOPMYJIBL,
HEoOXonuMbIe U €€ pelieHus, MPOBOAUTh PAacUYEThl U CPaBHHUBATH
MOJlyYeHHOE 3HaueHHe (PU3NYECKOW BEJIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

pacrio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PpCHIUTL MpU IMOMOIIU
(i)I/ISI/I‘—IeCKI/IX MCTOA0B, UCITIOJB3Ys OITMCAHNUEC UCCIICAOBAHNS, BEIACTIATH
MIpOBEPACMOC TMPCAINOIIOKCHHUE, OLCHUBATL IMPABUIIbHOCTH IOPAAKA

IMPOBCACHUA UCCICAOBAHUA, ACTIaTh BbIBOAbL

[IPOBOJIUTH ONBITHI IO HAOIIONEHUIO (PU3NYECKUX SBICHUN WU
¢uznuecknux  CBOMCTB  Tel:  (GOpMYyIHpOBaTb  MPOBEPsiEMbIC
NPEINONIOKEHHs, COOMparb  YCTAaHOBKY W3  MPEIIOKEHHOTO

O60py,HOBaHI/IH, OIIMCBIBATh X0/ OIIbITa 1 q)OpMyJ'II/IpOBaTL BBIBOJBI

BBITIOJIHATH TPSIMBIE HM3MEPEHHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX
puOOpPOB U JAaTYUKOB (PU3NMUECKUX BEJTMUMH, CPABHUBAThH PE3YJIbTaThI

M3MEpEHHI ¢ y4E€TOM 3aJaHHOM a0COTIOTHON MOTPENTHOCTH

MIPOBOJIUTh  MCCJIEAOBAaHUE 3aBUCHUMOCTH  OAHOM  (U3HUYECKOU
BEJIMYUHBl OT JPYIroM C UCIOJB30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUIAaHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHUus,  CleAys  OpPeAJIOKEHHOMY  IUIaHy, (DUKCHUpPOBATH
pe3yabTaThl MOMYYEHHOM 3aBUCUMOCTH B BHJI€ TaOMUI] U IpadUKoB,

ACJIaThb BBIBOABI 11O PE3YyJIbTaTaM HCCICAOBAHUS

NPOBOJAUTH  KOCBEHHBIE  W3MEPEHUs  (PU3MYECKUX  BEJIMYMH:
IUTAaHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cleqys NpeUIOKEHHOM MHCTPYKLMM, M BBIYMCIAATE 3HAYCHHE

BCJINYHHBbI

coOmonarh TpaBWiIa TEXHUKH Oe30MacHOCTH TMpH  pabore ¢

1a00paTOpHBIM 000PYIOBAaHUEM



1.14

1.15

1.16

1.17

1.18

1.19

XapaKTepU30BaTh MPHUHIIMIBI JCHCTBUS HM3YyYEHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OMNMCAHUS, HCIONb3Ys
3HAHUSA O CBOHCTBaX (PU3MYECKUX SIBICHUH U HEOOXOIAMMEBIE

(buznveckre 3aKOHOMEPHOCTH

pacro3HaBaTb MPOCTHIC TEXHUYCCKUC yCTpOfICTBa U U3MCPUTCIIBHBIC
npuOOpPHI MO CXeMaM M CXeMaTHYHBIM PHCYHKaM, COCTaBJISTh CXEMbI
AIEKTPUUECKUX LEeNed C MOCIEeN0BaTeIbHBIM W MapajlIeIbHBIM
COCIMHEHUEM DJIIEMEHTOB, pa3jinyas YCIOBHbIE 00O3HAuYEHUS
JJIEMEHTOB JJIEKTPUUECKUX LENen

MPUBOIUTH TpHUMEPHl (HAXOAWTh WH(POpPMAIMIO O TpUMepax)
MPAKTUYECKOTO MCIIOb30BaHUs (PU3UUECKUX 3HAHUHN B OBCEIHEBHON
KM3HM U1 oOecredeHust 0O€30MacHOCTH MpU  OOpameHuu ¢
npubopamMy M TEXHUUECKUMH YCTPOICTBaMU, COXpAaHEHUS 3J0POBbS U

COOJIIOZIEHHSI HOPM SKOJIOTMUECKOTO MOBEACHUSI B OKpYXKalollel cpene

OCYIIECTBIIATh TOUCK WH(MOpMAIUU (PHU3UIECKOTO CONEPIKAHUS B CETU
HNHTepHeT, HA OCHOBE MMEIOUIMXCA 3HAHUM W IMyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIICISATh HH(POPMAIHMIO, KOTOpas

SABIIACTCA HpOTHBOpC‘lHBOfI HJIH MOXKET OBITH HCI[OCTOBCpHOﬁ

WCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHO-TIOMYJISIPHYIO  JIUTEparypy  (U3MYECKOro  CoJepiKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BlaaeTh
npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

W3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMChMEHHBIC M KPATKHUE YCTHBIC COOOIICHMS,
0000mmas uHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
COZICpXKaHUS, B TOM YHCJE ITyOJUYHO TMPEACTABIATh PE3YIbTATHI
MPOEKTHOM WJIM HUCCIIENOBATENbCKON JEATENbHOCTH, MpPH 3ITOM
IPAMOTHO HCIIOJIB30BATh WM3yYCHHBIM ITOHATUMHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOXAATh BLICTYIIJICHUC HPGSCHTaHHeﬁ



1.20

9 KUIIACC

MIPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIEIOBAHUN (DU3NYECKUX
MPOIIECCOB PacCTpeesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3aaadaMu, CJICOUTh 3a BBIIIOJIHCHUCM IIJIaHA
JEHCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN
BKJIad B JOCATCIIBHOCTH prnHLI, BLICTpaI/IBaTL KOMMYHI/IKaTI/IBHOG

B3aMMOJIeHCTBHE, IPOSBIISISl TOTOBHOCTD pa3peiiaTb KOHGIUKThI

Kon nposepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJbTAaThbl 0CBOCHHS OCHOBHOI 00pa3or

pe3yJabrara

1.1

1.2

1.3

1.4

1.5

1.6

OCHOBHOT'0 0011er0 06pa3oBaHusl

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUA

pasiinydarb ABJICHHA IO OIMMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOE

JaHHOC (1)I/I3I/ILI€CKOC SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3UUECKHUX SIBICHUH B OKpY:
¢u3nveckue SBICHUS B MPUPOJE, TIPU ITOM MEPEBOAUTH MPAKTHUECKYIC

CYLIECTBEHHbBIE CBOICTBA (IpU3HAKHN) PUINUECKUX SIBICHUN

OIHCHIBATh M3yYCHHBIC CBOMCTBA TNl U (PU3UUECCKUE SIBICHUS, MCIIONH3}
ONMCAHUU TPABUJIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJIb3YEM]
€IUHULIBI (PU3UYECKUX BEITUYHH, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE /1Al

JOPYTUMHU BEJIMYUHAMU, CTPOUTH IPaUKU U3yYEHHBIX 3aBUCUMOCTEH (pu3]

XapaKTepU30BaTh CBOWCTBA Tell, (pU3MUECKUe SABICHUS M MPOIECCHI, HCTIC

9TOM JaBaTb CJIOBCCHYIO Q)OpMy.TII/IpOBKy 3aKOHaA M 3aIlIMChIBAaTh €0 MaTcM

OOBSICHATh (PU3NYECKHUE TMPOLECChl M CBOWCTBA TN, B TOM YHCI
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh MPUIMHHO-CIIE
00bsiCHEHHE U3 2 — 3 JIOTUYECKUX IIaroB ¢ IOMOIIBIO 2 — 3 U3YYEHHBIX C

(1)I/ISI/I‘-IGCKI/IX 3aKOHAa HUJIM 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.12

1.13

pemarb pacu€THpIe 3a1adn (omMparolmecss Ha cuctemy u3 2 — 3 ypa
(dbopMynbl, CBA3BIBaKONIME (DU3MYECKUE BETUYHMHBI: Ha OCHOBE aHAIIU3:
KpaTKo€ YyCIIOBHE, BBISBISATH HEAOCTAIOIINE UM U30BITOYHBIE JTAHHBIE, |
HGOGXOILI/IMLIG AJid peUICHU, IPOBOAUTDH paC‘-IéTBI 1 OLICHHBATH PCAJIMCTHU

(hU3UIECKOM BEIIMUNHBI

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOXHO DPELIUTh MPU MOMOLIN (U
ONMCAHUE UCCIIEIOBaHMS, BBIIEIATh IPOBEPSIEMOE MPEATONI0KEHUE, OLIE

IpOBEACHUA UCCIICAOBAaHMA, ACJIATh BHIBOAbI, MHTCPIIPCTUPOBATL PE3YIIbT«

MPOBOUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKHUX SIBICHUH WU
CaMOCTOSITEIBHO COOUpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00opyao

€T0 PC3YJIbTAThI, (bOpMYJ'II/IpOBaTB BBIBOJbI

IIPOBOJMTH MPHU HEOOXOAUMOCTHU CEPHIO NMPSIMBIX U3MEPEHUI, Onpenesis
BeNMMUUHBI ((POKYyCHOE paccTOsHHE COOMparoleil JMH3bI), 000CHOBBIBA

(M3MepuTeIHHOTO MPUOOpa)

IIPOBOAUTH UCCIICAOBAHUC 3aBUCHUMOCTEH (1)I/IBI/ILICCKI/IX BCJIMYHH C HCIIOJIE
IUIaHUPOBATL  HUCCJIICAOBAHHC, CAMOCTOATCIILHO CO6I/IpaTb YCTAaHOBK
HOHy‘lCHHOﬁ 3aBUCUMOCTH (1)I/I3I/ILIGCKI/IX BCJIMYHUH B BHIAC Ta6J'II/II_[I/I I

pe3yJibTaTaM UCCIeI0BaHUs

MIPpOBOAUTL KOCBCHHBIC HU3MCPCHHA (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH: IIJIAHU]
OKCIICPUMCHTAJIbHYKO YCTAHOBKY H BBIIIOJHATL HU3MCPCHUS, CICAYA
BBIYUCIIATh 3HA4YCHUC BCJIMYMHBI W aAHAJIMU3UPOBATH IMOJTYYCHHBIC PE-

IOrpCrHOCTHU I/ISMepeHI/Iﬁ

coOIIIoaTh MpaBmUiia TEXHUKHU O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIN



1.14

1.15

1.16

1.17

1.18

1.19

1.20

pa3nuyaTh OCHOBHBIE NMPU3HAKM U3YYEHHBIX (PU3MUECKUX MOJeiei: ma
TBEPIOE TEJIO, TOUCUHBIH MCTOUHMK CBETA, JTy4, TOHKAs JIMH3A, TUIAHeTaf

MOJIeJIb aTOMHOTO SIpa

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUY
UX ONHUCAaHWS, UCHONb3Ys 3HAHMS O CBOMCTBaX (U3MYECKHUX SBICHUN

3aKOHOMEPHOCTHU

HCIIOJIB30BATh CXEMbI U CXEMATHUYHBIC PHUCYHKHU HM3YUYCHHBIX TCXHUYCCKI
HpI/I60pOB U TCXHOJIOTUYCCKHX IIPOLECCCOB IIPU PCIICHHUU yqe6Ho-npa:

CXEMBI JUIsl IOCTPOEHUSI U300pakeHUH B IIIOCKOM 3€pKajie U COOMparOLIe]

NPUBOANUTH TMpHUMEpPHl (HaXOAMTh HMHQPOPMAIMIO O MpHMEpax) I
¢u3NYeCKNX 3HAHWHA B TOBCEIHEBHOW XH3HH ISl OOecIedeHus: Oe3
npubopaMM M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 310D

9KOJIOTMUECKOT0 MOBEACHMSI B OKpYXkKalolIel cpene

OCYUIECTBIIATh MOUCK HH(pOpMAUU (U3NYECKOTO COMAEPKAHUS B CET
(dbopMynHpys TOUCKOBBIA 3alpoC, HAXOAUTH TYTH ONPEICICHUS

I/IHq)OpMaI_[I/II/I Ha OCHOBE HMCIOIIHUXCS 3HAHWMN U JOITIOJITHUTCIIBHBIX UCTOYH

WCTOJB30BaTh IPH BBHIMOJHEHUH YYEOHBIX 33/JaHUN HayYHO-TIOIYJISIPE
COIep KaHMs, CIIpaBOYHbIE MaTepUallbl, pecypchl cetu MHTepHeT; BIaner:

TEKCTa, mpeoOpa3oBanust HHGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIP;

co3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOB
WCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUs, IyOJIMYHO TIPEICTABIAThH
HCCIIE0BATENbCKOM JEATENBHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIB30B
anmapar U3yyaeMoro pasjena (U3MKH U CONPOBOXKAATh BBICTYILIE

0COOEHHOCTEHN AyAUTOpUU CBEPCTHUKOB



MPU  BBIOJIHEHUW YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUN (hU3HUECK
191 00513aHHOCTH B T'pYyMIe B COOTBETCTBUU C MOCTABICHHBIMU 3aJa4aMH, CI
JNEUCTBUM M KOPPEKTUPOBATh €r0, aJ€KBATHO OIICHUBATh COOCTBEHHBIN I

BbBICTpAaWBAaTb KOMMYHHUKAaTUBHOC BSaHMOﬂeﬁCTBHe, IMPOsBJIAA TOTOBHOCTD



IHPOBEPAEMBIE QJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon Kon
IIpoBepsieMble 371eMEHTBI COEPKAHUS
pasznena JJ1eMEeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYKAIOILIETO MUPA
®usnka — Hayka o npupone. SBieHus npuponsl. Puznueckue
1.1 SIBJICHUS: MEXaHUYECKHE, TEIJIOBBIE,  JJIEKTPUYECKHUE,
MarHMTHbIE, CBETOBBIE, 3ByKOBbIE
®dusnueckne BenUUYUHBL. 3mepeHune (GU3NYECKMX BEIUYUH.
1.2 dusnueckue pUOOPHI. [TorpemHocts U3MEPEHUH.
Me:xyHaponHasi CUCTEMA €AVHHIL
EcrecTBeHHOHAYYHBIN METO/I MO3HaHUS: HaOIIONEHHE,
13 [IOCTAaHOBKAa HAy4YHOI'O BONPOCA, BBIIBWKEHUE TIMIIOTE3,
! ' JKCIIEPUMEHT o IIPOBEPKE TUIOTE3, 0ObsICHEHHE
HaOII0]aeMOT0 SIBJICHUS
1.4 Onwucanne GpU3NUECKUX SBICHUNA C TIOMOIIBIO MOJEIeH
[IpakTueckue padoOTHI:
W3mepenue pacCTosHUM.
T N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TENA.
' Onpenenenne pasMepoB MaJbIX TEIl.
N3mepenne Ttemmeparypbl NpH IOMOIIM KHUJIKOCTHOTO
TEPMOMETPA U IaTYUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHUU BEHHIECTBA
1 CrpoeHne BemecTBa: arOMbl M MOJIEKYJNIBI, MX Pa3MEpHI.
' OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA
2
27 JBmwxxenne dactun BemiectBa. CBA3b CKOPOCTH JBHKEHUS
' qacTul| ¢ Temreparypoid. bpoyHoBckoe aBmkenue, 1uddysus




23

24

2.5

2.6

B3aHMOHeﬁCTBHe YacCTHIl BCIICCTBA: IIPUTSAIKCHUC U

OTTAJIKUBAaHHUC

ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE TIa3o0B,
KHUAKOCTEH U TBEPHABIX (KpUCTAUIMUECKHX) Tell. B3anMocBs3b
MEX/y CBOMCTBAMH BEILIECTB B PA3HBIX arperaTHBIX COCTOSHUSIIX

" UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM

OcobenHocTH arperaTHbixX COCTOSIHUH BOJIbI

[IpakTrueckue paboTHI:
OueHka guameTpa aroMa METOJOM PSIO0B (C UCIOJIb30BAHHEM
dhotorpadumuii).
OnbITH MO HAOTIONEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnpIThl MO0 OOHAPYXEHUIO JEUCTBUS CHUII MOJIEKYJISPHOTO

TPUTAKCHUA

JIBIDKEHHME U B3AUMOJENCTBUE TEJ

3.1

3.2

33

34

3.5

3.6

3.7

3.8

MexaHnnueckoe [BWXeHUE. PaBHOMEpHOE UM HEPABHOMEPHOE

NBIDKEHNE

Cxopocts. CpenHsii CKOpPOCTh IpPU HEPABHOMEPHOM

JIBIKEHHH. Pacuér IIyTH 1 BpCMCHU NABUKCHUA

SBnenue wHepruu. 3akoH WHEpIWHU. B3anMoneicTBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH JIBHXEHUA Tell. Macca kak Mepa

HWHCPTHOCTHU TCJIa

IImoTHOCTE BCUICCTBA. CBs3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B eIMHUIE 00bEMa BelleCcTBa
Cuia Kak XapakTepUCTHKa B3aUMOACHCTBUS TEI
Cuna ynpyroct u 3akoH ['yka. MI3MepeHue CHiibl ¢ MOMOILbIO

JTUHAMOMETpPA

SIBneHuE TATOTESHUS U criia TshokecTh. Cuia TSHKeCTH Ha APYyTux

mwranerax. Bec Tena. HeBecomocTts

Cuna tpenus. TpeHue CKOIbXEHUSA M TpeHue mokos. TpeHue B

MPUPOJIE U TEXHUKE



3.9

3.10

3.11

3.12

Crnoxenue CWJI, HaIpPaBJICHHBIX II0 OgHOM HpHMOﬁ.

PaBHOze#cTBYIOIIAS CUIT

[IpakTuyeckue paboTHI:

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapvka B
KHJIKOCTH, MOJIETH 3JIEKTPUUECKOrO aBTOMOOMIIS M Tak Jajee).
Ompenenenue CpemHeld CKOPOCTH CKONBKEHHS Opycka WIu
Hiapuka IO HAaKJIOHHOHM miockocTu. OmnpeneneHue IIOTHOCTH
TBEporo Tena. OINBITH, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
pacTshkeHus (nedopmanuu) MpyKUHBI OT MPUIOKEHHON CHIIBL.
OneIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHUJIBI TPEHHS
CKOJIBKEHUSI OT Beca Tejla M XapakTepa CONpPHUKACArOIIMXCS

MOBEPXHOCTEMN

®dusnueckue SBICHHUSI B npupoac: MNpUuMEpPbl ABHKXCHUA C
Pa3JIMUHbIMU CKOPOCTAMH B )KUBOM U HEXKHUBOM npupozac,

JEHUCTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

Texanueckue YCTpOﬁCTBaZ JUHAMOMCTD, IOAIIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KMJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

Hapnenne 1BEproro Tterna. CrocoObl  yMEHbLIEHHS U

YBCIUMYCHUA JaBJICHUA

JaBnenue raza. 3aBUCHMMOCTh JaBJICHUS ra3za oOT 0O0bEMa,

TEMIEPaTyphbl

Hepenal{a JaBJICHUA TBépIH)IMI/I TCJIaMHU, ) KUJAKOCTAMMU U ra3aMu.

3akon Ilackans. [TneBMaTnyeckrue MalIuHbBI

3aBUCUMOCTD JaBJICHU S KUIKOCTHU oT FJ'Iy6I/IHBI.
I'mppocratnueckuit  mapagokc. CooOmaronyecs  COCyzbl.

FI/II[paBJ'II/I‘IeCKI/IC MEXaHU3MBI

Atmocdepa 3emnaum u armocdepHoe naBieHue. [IpuunHb
CYIIECTBOBaHMSA  BO3AymIHOW  oOomoukn  3emsu.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIABJIEHHUSI OT

BBICOTBI HAl YPOBHEM MOPsL

N3mepenne armocdeproro gasiaeHus. [Ipubopsl 1uist u3amepeHus

aTMOC(EepHOTO JaBICHUS



4.7

4.8

4.9

4.10

4.11

HeﬁCTBHC JKNJIKOCTHM M Trasa Ha HOFPY)KéHHOG B HHUX TCIO.

BritankuBaromas (apxumenioBa) cuia. 3akoH Apxumeaa

[InaBanue ten. Bo3gyxomaBanue

[IpakTrueckue paboOThI:

HccnenoBanue 3aBUCHMMOCTM Beca Tejla B BoJe OT 00bEMa
NOTPY’KEHHOM B JKHUJIKOCTh dYacTH Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEVCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B
KUIKocThb. [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TEJNO B >KUJIKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKMBAIOLIECH  CHJIBI,
JEHCTBYIOLICH Ha TENO B KUAKOCTH, OT 00bEMa MOrpYKEHHOM B
KUIKOCTh YacTM Tela M OT IUIOTHOCTH  KUIKOCTH.
KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKU U

ornpeneneHue e€ rpy30noabEMHOCTH

dusnueckue SBICHUS B TPHUPOJE: BIHMAHUE aTMOC(hHEpHOro

JaBJICHHS Ha JKUBOM OpraHu3M, IIJIaBaHUC pBI6

TexHunueckue yCTpoiicTBa: cooOuiaromuecs cocyabl,
YCTPOICTBO BOJIONPOBOJA, TMAPABIMUECKHUI Ipecc, MaHOMETP,

OGapoMeTp, BBICOTOMEp, MOPIIIHEBOI HACOC, apeOMETP

PABOTA, MOITHOCTD, OHEPT'UA

5.1
5.2

53

54

5.5

5.6
5.7

Mexanndeckas padbora

Mexannyeckass MOIIIHOCTD

[Ipoctbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

[IpaBuno paBHOBeCHs pblyara
[IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKY

«30710T0€ TpaBUIO» MeXaHUKH. Ko3(p@uimeHT mone3Horo

)ICI\/'ICTBI/ISI MEXaHHU3MOB. HpOCTBIe MEXaHU3MBbI B 6I)ITy U TEXHUKE

[ToreHmanpHast SHEPTUM TeJa, MOJHATOrO Hall 3eMJIIEN

Kunernueckas sHeprus



[Tonmnass MexaHwdeckass HHEpPrus. 3aKOH HM3MEHEHUS U

5.8
COXpaHEHUSI MEXaHUUYECKOW SHEPTUH
[IpakTuueckue paboOThI:
Onpenenenrne paboThl CUJIBI TPEHUS NPU PABHOMEPHOM
59 JBWKEHUUW  Tejla MO  TOPU30HTAJIbHOM  MOBEPXHOCTH.
Hccnenosanue ycnoBuii paBHoBecus poeruara. M3mepenne KII/]
HaKJIOHHOM  IUIOCKOCTH. V3ydeHwe 3akoHa COXpaHEHUs
MEXaHU4ECKOU SHEPTUU
5.10 ®dusnYecKue ABJICHUS B MPUPOJE: pbluary B TeJie YeI0BeKa
511 TexHuyeckre yCcTpoucTBa: phlyuar, MOABUKHBIM U HETTOABUKHBIN
OJIOKU, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY
8 KJIACC
Kon Kox
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUUECKOW TEOpUHU
CTpoeHMsI BemiecTBa. Macca u pa3mepbl MoJieKyl. OTbITHI,
6.1
MOJITBEPIKIAIOIINE OCHOBHBIC TTOJIOKEHHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPHUH
Mogenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUMN
6.2
BemecTBa. Kpucrammueckue u amopdHbIe Tena
6 OObsicHEeHHE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TElI Ha
6.3
OCHOBE MOJIOKEHUN MOJICKYJIIPHOKUHETUYECKON TEOPUH
6.4 CmaunBaHue U KaWJUISIPHBIC SIBJICHUS
6.5 TernmoBoe paciupeHue u coxaTue
Temneparypa. CBs3b TeMImepaTypbl CO CKOPOCTBIO TEIJIOBOTO
6.6

JIBYDKEHUST YaCTHIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

Buytpennsiss sueprus. CnocoObl H3MEHEHHMsS BHYTpPEHHEH

SHEPTUU: TEIUIONEpelaya U COBEPIICHUE pabOThl

Buapl  Temomepenaun:  TEIUIONPOBOJHOCTH,  KOHBEKITHS,
W3JTy4YeHHUE

KonuuecTBo TemnoThl. YaeabHas TEIIOEMKOCTD BEIIECTBA
TennooOMeH U TeMIoBOE paBHOBECHE. YpaBHEHHUE TEIJIOBOTO

OalaHca

IInaBmenne wu OTBCPACBAHUC KPUCTAINIMUCCKUX  BCHICCTB.

VnenpHas TEMIIOTA INIABICHUS

[TapooOpazoBanue u koHaeHcauus. Mcnapenuwe. Kunenue.
VnenbHas TEIUIOTa napooOpa3oBaHusl. 3aBHCUMOCTD

TEMITEPaTyphbl KUTICHHUSI OT aTMOC(HEPHOTO JTaBICHUS

BnaxnocTh BO3yXa
3Hepr1/151 TOILUIMBA. YJelIbHAas TEIIoTa CropaHusd

[Tpunuuner pabotel TernoBbix asurareneit KIIJ[ TtemioBoro
nsurarens. TeruloBele IBHTATeId M 3alUTa OKPYXKAIOIIEH
cpensl

3aKOH COXpaHEHHS M TMPEBpPALICHUS] SHEPrUd B TEIJIOBBIX

nponeccax



6.17

6.18

[TpakTuyeckue pabOTHI:
OnpIThl MO OOHAPYXEHUIO JEUCTBUS CHUJI MOJIEKYJSIPHOTO
MIPUTSKCHUS.
OnbITHl IO BBIPAIIMBAHUIO KPUCTAIIIOB MOBAPEHHOM COIN WU
caxapa.
OnbITel MO HAOMIONEHUIO TETUIOBOTO PACIHIMPEHUS Ta30B,
KHUIKOCTEN U TBEPIBIX TEI.
Omnpenenenre AaBieHus BO3AyXa B OaJIJIOHE MIMPUIIA.
OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa
OT ero 00bE€Ma M HarpeBaHUs UIH OXJIaXKICHUSI.
[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIONKA
KHUJKOCTH B TEPMOMETPHUECKOI TpyOKe OT TeMIepaTyphl.
HaGnronenne wu3MeHEHUsT BHYTPEHHEW OSHEpruM Teia B
pe3yibTaTe TEemonepeiayn U padoThl BHEILIHUX CHIL.
HccnenoBanue sBICHHS TEIIOOOMEHAa NpU CMEIIWBAaHUU
XOJIOAHOW U TOPSTYEH BOJBI.
Onpenenenye KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOIO BOIOM NpU
TEII000MEHE C HArpeThIM METAIIIMYECKUM LIMJIUHAPOM.
Onpenenenue yeabHON TEIIOEMKOCTH BEIIECTBA.
WccnenoBanue npouecca UCTIAPEHUS.
Onpenenenne OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI IUIABICHUS JIBJA.

dusnyecKue sBICHUS B IPUPOJIE: TTOBEPXHOCTHOE HATSHKEHNE U
KallWUIIpHBIE SIBJIEHUS B NPUPOJE, KPUCTAUIBI B HPUPOE,
nznydenue CosiHIa, 3amMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;

O6pa3OBaHI/Ie POCKHI, TYMaHa, HHECA, CHCI'a.



6.19

Texnuyeckue YCTPOWCTBA: KauuIspBbL, [IPUMEPBHI
HCIIOJIB30BaHUSl KPUCTAIJIOB, KUIAKOCTHBIA TEPMOMETP, NATUUK
TEMIIEpPATypbl,  TEPMOC, CHCTEMa  OTOIUIEHHA  JIOMOB,
TMUTPOMETpPBI, ICUXPOMETp, TMapoBas TypOMHA, JBHUrareib

BHYTPEHHETO CTOPaHUSI.

SJIEKTPUYECKUWE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

OnexTpuzanus Tei. J[Ba poaa aneKTpuYeCcKux 3apsiioB

B3anmopneiictBue  3apsKEHHBIX  TelL 3akoH  Kynona
(3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSL 3apsKEHHBIX TEJI OT

BCIIMYHHBI 3apA10B U pACCTOSAHUA MCIKAY TeJ'IaMI/I)

Onextpuyeckoe mnoje. Hanpspk€HHOCTH IEKTPUYECKOro IMOJIS.
[lpyHuMn ~ Cynmepmno3WIMHM  JJIEKTPUYECKUX  moned  (Ha

KaueCTBEHHOM YPOBHE)

Hocurenn ANEKTPUUECKUX 3apsa0B. DeMEeHTapHbIN
anekTpuueckuid 3apsana. Crpoenwe aroma. IIpoBogHukH U

THMAIICKTPUKA
3aK0H COXpaHEHHS AIEKTPUIECKOTO 3apsiia

DIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOTO

TOoKa. ICTOUHUKYM MOCTOSSHHOTO TOKA

JlelicTBUSL  DIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHMUYECKOE,
MarHuTHOE). DIEKTPUUECKHUM TOK B )KMJKOCTSX U razax
Onexrtpuueckas nenb. Cuia Toka. DIEKTPUUECKOe HANPSKEHNE

COHpOTI/IBJ'IeHI/Ie IMPOBOJHHUKA. Y,HCJ'IBHOC COIIPOTUBJICHUC

BEIlleCTBa
3akoH Oma 1S ydacTKa Lienu
ITocnenoBarenpHOE M MapaJUIEIbHOE COSANHEHNE TPOBOAHUKOB

Pabota u MOIIHOCTB JJICKTPHUYCCKOI'O TOKAa. 3akoH I[)KOYJ'IH —

Jlenna



7.13

7.14

7.15

7.16

7.17

7.18

7.19

3HeKTpI/I‘leCKI/Ie O 1 HOTpC6I/ITeJ'II/I 3JICKTpPI‘I€CKOI>i SHEpPIruun

B ObITy. KOpoTkoe 3ambikanue

IlocTositaHBIE MAarduThbl. B3aumoneiictue TOCTOSTHHEIX

MAarHuToB

MarguTtHOe 1osie. MarguTHOE 10JIe 3eMIIM M €r0 3HA4YEHHE I

JKU3HU Ha 3eMie

Oneir Opcrena. MarHuTHoe 10JIe DIEKTPUYECKOTO  TOKa.

HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHHUKC

JleficTBe MarHUTHOTO TIOJII HAa TPOBOJAHMK C TOKOM.
DNeKTpoJBUraTeNib  MOCTOSHHOTO  Toka.  Mcmonb3oBaHue
WIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBaX MW Ha
TpaHCIopTe

Onprtet Dapanesi. SIBieHHe HIEKTPOMArHUTHOW WHIYKIUU.
[IpaBuio Jlenna

Onekrporeneparop. CrmocoObl MONY4YeHHS DIEKTPUYECKON
SHEPruM. DIJIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX

SHEPTUU



7.20

[IpakTueckue paboOTHI:

OnpIThl 0 HAOMIOACHUIO AIEKTPU3ALUU TNl UHIYKIUEH U MpU
CONPUKOCHOBEHHH.

HccenenoBanye NeiCTBUS MIEKTPUUECKOTO OIS HA IIPOBOJAHUKU
U IUIJIEKTPUKH.

CoOopxka u mpoBepka pabOTHI IEKTPUICCKON TN MTOCTOSTHHOTO
TOKA.

W3MmepeHnue U peryampoBaHUe CUIIbI TOKA.

W3mepenue U peryaupoBaHUe HaPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, WIYIIEro Yepe3
pPE3UCTOp, OT COMPOTUBJIEHUS PE3UCTOpPAa M HANPSHKEHUST Ha
pe3ucrope.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTUBJIEHHUS] MPOBOJHMKA OT €ro JUIMHBI, IJIOLAAH
MIONEPEYHOTO CEUECHHUS U MaTepHuaa.

IIpoBepka IpaBuJIa CIIO’KEHUS HaIpsKeHU I npu
MIOCJIEIOBATENIBHOM COEIMHEHUU IBYX pesuctopoB. IIpoBepka
npaBwia s CWIbl TOKa MpH MNapajuieIbHOM COEIMHEHUU
pesuctopoB. OmpeneneHue padOThl ANEKTPUYECKOTO TOKa,
uaymero  yepe3  pesucrop.  OmpeneneHue  MOLIHOCTHU
JJIEKTPUYECKOTO  TOKA,  BBIAGISIEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIEro uepe3
JlaMrouky, OT HampsbkeHuss Ha He. Omnpenenenue KII/]
HarpeBatens. lccienoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
[IOCTOSSHHBIX ~ MAarHuToB.  VI3yueHWe  MarHuTHOro  MOJS
MIOCTOSIHHBIX MAarHMTOB NPU HUX OOBEAUHEHUU U pa3ZesICHUU.
HccnenoBanne NEUCTBUS AIIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITEl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHIIbI
B3alMOAEHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJIeHUs TOKa B KaTyuike. M3yueHue qeiicTBHUsI MarHUTHOTO
IOJII Ha IPOBOAHUK C TOKOM. KOHCTpyuMpoBaHHE M H3ydeHHE

paboThI DJIEKTPOABUTATENS. N3mepenue KILJ



BJIGKTPOI[BHFaTeJIbHOﬁ YCTAaHOBKH. OneITel 1O HNCCICAOBaHNIO
SIBJICHU S BHCKTpOMaFHHTHOfI WHAYKIUUA: HUCCICIOBAaHUC

W3MEHEHHH 3HAYCHUS U HaIllpaBJICHUA MHAYKIIMOHHOI'O TOKa

®du3nyeckue SBICHUS B npupoaAc: JJICKTPUYCCKUC SABJIICHHA B

atMocdepe, DJIEeKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE

72l nosie 3emiu, Apeiid MOII0COB, POJib MAarHUTHOTO TMOJNS IS
KU3HU Ha 3eMJie, MOJISIPHOE CUSIHUE
TexHuueckue YCTpOMCTBA: AJIIEKTPOCKOIL, aMIiepMeTp,
BOJIBTMETP, pEOCTaT, CYETUYUK DJIEKTPUUYECKOM  HHEPruu,
79 ANEKTPOOCBETUTENLHbIE puOOPHI, HarpeBaTebHbIe
. ANEKTPONPUOOPHI (TPUMEPHI), SMEKTPUUECKHUE MPEIOXPAHUTEIIH,
UIEKTPOMArHUT,  3JEKTPOJABUTATENIb  IOCTOSIHHOIO  TOKA,
TeHEePaTop MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsiemble 211EMEHTHI COEPHKAHUS
pasznena 3JIeMEeHTa
MEXAHUWUYECKUE ABJIEHUA
81 Mexanndeckoe aBmkeHHe. MarepuanbHas Touka. Cucrtema
' orcuéra
8.2 OTHOCUTEIBLHOCTh MEXAaHUUECKOTO JBUKEHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHHE
8.4 HepaBHoMepHOe mnpsMonuHelHoe jBuxkeHHe. CpenHss U
8 ' MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUH
8.5 Yckopenue. PaBHOYyCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE
8.6 CBoOoxHoe nmagenue. OnbIThl [ anuies
PaBHOMEpHOE nBUKEHUE MO OKpYykHOCTU. [lepuoxa u yacrora
8.7 oOpalleHusl. JIunennas " yIJIOBast CKOpPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHUE



8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24
8.25
8.26

[TepsbsIii 3akoH HbproToHA

Bropoii 3akon HeroToHa

Tpernii 3akoH HproToHa
[IpuHIHI cynepno3unuu cuil

Cuia ynpyroctu. 3akon ['yka

Cuma TPpCHUA: CHUJIa TPCHUA CKOJILXKCHHA, CHUJIa TPCHUA T1OKOA,

JpyTy€ BUbl TPEHUS

Cuna TSOKECTH U 3aKOH BCCMUPHOTO TATOTCHUS. yCKOpeHI/Ie

CcBOOOIHOIO MMaEHNA

J_—[BI/I)KCHI/IG IUIaHET BOKpPYT COJ'IHI_[a. HepBa;I KOCMHYCCKas

ckopocTb. HeBecoMOCTh 1 neperpy3ku
PaBHOBecue marepuanbHON TOUKH. AOCOJIFOTHO TBEPAOE TEJIO

PaBHOBecue TBEpIOTO TENa € 3aKPEINIEHHON OChIO BpALICHHUS.

Mowmenr cuibl. LleHTp TsxecTn

Nmmnynsce tena. 3mMenenue ummynsca. Mmiynsc cusl
3aKOH COXpaHEHMsI UMITyJIbCa

PeaktuBHOE nBMKEHNE
Mexanuyeckasi paboTa U MOIIHOCTb

Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEPrHH U

paboThl

HOTCHIII/IaJ'IBHaSI OHEpPIrusa TElla, NOAHATOrO HaJl MOBEPXHOCTHIO

3emin
[ToTeHumanpHast YHEPTUS CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema 0 KWHETHUECKOM dHEpPrun

3aKoH COXpaHCHUA MEXaHUYeCKOU SHEPTUn



8.27

8.28

8.29

[TpakTrueckue paboThI:

OrmpenienieHne CpelHed CKOPOCTH CKOJNBXKEHHS Opycka WIu
JIBUKEHUS IapuKa IO HAKJIOHHOM muiockocTH. OmpeneneHue
YCKOPCHUA TCJ1a npnu paBHOYCKOPCHHOM AIBWXXCHHUMH II0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM IYTH OT  BPEMEHM  IIpU
PaBHOYCKOPEHHOM JIBI>KEHUH 0€3 HauaJbHOU CKOPOCTH.
[IpoBepka rumoTessl: €ciau MpHU PaBHOYCKOPEHHOM JIBHKCHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCSTCS KakK Psii HEYETHBIX
YUCeJd, TO  COOTBETCTBYIOIIME  TMPOMEXKYTKH  BpPEMEHHU
OJTUHAKOBHI.

UccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT
CuwiIbl HOpMasibHOTO naBieHus. OmnpexneneHue koddduumenra
TpeHUsI CKOJbXeHusa. OmnpeneneHue KECTKOCTH IPYKHUHBI.
Onpenenenve paboOThl CUJIBI TPEHHS TPU PABHOMEPHOM
JABHUXKCHUUN TCJ1a 110 FOpPIBOHTEUIBHOﬁ MMOBCPXHOCTHU.
Omnpenenenre pabOThl CHIIBI YIPYTOCTH MpU MOABbEME Ipy3a C

HCII0JIb30BAHUECM HCIIOABHMIXKHOTO U ITIOJABHXKHOI'O 0JIOKOB

dusnyeckue SBJICHUS B npupoac: NpUIMBbI W OTJIUBEI,
JABMKCHHUC IIJIAHET ConHeunoi CUCTCMBbI, PCAKTUBHOC NBUXKCHHUC

JKHUBBIX OpPraHU3MOB

TexHu4Yeckre YCTpOMCTBA: CIIMIOMETDP, AATYUKH IIOJIOKEHHS,

PACCTOSTHUS | YCKOPEHHUSI, PAKEThI

MEXAHNUYECKUE KOJIEBAHUS 11 BOJIHBI

9.1

9.2

9.3

KomnebarensHoe JABHMIKCHUC. OCHOBHBIE XapaKTCpUCTUKHU

KOJIeOaHUM: TIEPHO/I, YaCTOTa, AMILUIUTY/A

Maremarndyeckuii W TNpYXKUHHBIA MaaTHUKH. [IpeBpamieHue

OHCPIUuU 1pu K0J1€0aTeIbHOM JBHXXCHUN

3aryxatoue kojaeOanus. BoiHyXxeHHbIe koneOanus. PezoHanc
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94

9.5
9.6

9.7

9.8

9.9

Mexannyeckue BoJHBIL. CBONMCTBA MEXaHMYECKMX  BOJIH.
[IpononbpHbIe U TTONEpEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrnpocTtpaHeHus. MexaHnuecKkue BOJIHBI B TBEPJAOM TEJE,
celicCMHYEeCKHUE BOJHEI

3ByK. [ poMKOCTb 1 BbICOTA 3ByKa. OTpakeHHe 3ByKa
Nudpas3Byk u yneTpas3Byk

[IpakTnueckue padbOTHI:

OmnpeienieHre 4acTOThI U TTepro/ia KojieOaHUH MaTeMaTudeCcKoro
MasITHHKA.

OnpeneneHne YacTOThl W Iepuoja KoJeOaHW NPY>KMHHOTO
MasTHUKA

Hccnenosanue 3aBHCHUMOCTH nepuoaa KosjeOaHui
MOBEUIEHHOTO K HUTHU TIpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBUCHMOCTH TIepHoAa KOJI€OaHWM TPYKUHHOTO MasiTHUKA OT
Maccel Tpy3a. IIpoBepka HE3aBUCUMOCTH TiepHONa KoJeOaHUi
rpy3a, MOJBEIIEHHOTO K HHUTH, OT MaccChl rpy3a U >KECTKOCTH
npyXuHbl. I3MepeHue yCKopeHus: CBOOOTHOTO MaACHHUS
Qu3nyeckue SABICHUS B NOPUPOLAE: BOCIPHUATHE 3BYKOB

KUBOTHBIMH, 3CEMIICTPSACCHUC, CeCMHUYECKHE BOJIHbBI, IYHaMH,

9X0

TexHuueckune ycTpoiicTBa: X0JIOT, HCIOIb30BaHUE YIbTPa3ByKa

B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

9JI€KTpOMaI‘HI/ITHOC II0JIC. 3H€KTpOMaFHI/ITHBIe BOJIHEI.

CpoiicTBa OJICKTPOMAarduTHBIX BOJIH

[IIxana 31eKTpOMarHuTHBIX BOJIH

:‘)J'IGKTpOMaFHI/ITHaH npupoJa CBCTA. CKOpOCTb cBeTa. BonHoBwIe

CBOMCTBA CBETA

[TpakTrueckue paboOThI:
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N3yueHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO

MOOMJIBHOTO TenedoHa

Ousnueckue SBICHUS B TNPHUpPOAE: OMOJOTHMYECKOE IeCTBUE

105 BUJIMMOTO, YIBTPa(QHOIETOBOTO U PEHTT€HOBCKOTO U3TyYeHUI

10.6 TexHuyeckre yCTpOMCTBA: HCIOIb30BAHUE 3IEKTPOMArHUTHBIX
' BOJIH JUISI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast Mozaenb cBera. ICTOUHUKM cBEeTa

11.2 [IpsimoninHENHOE pacIpOCTPaHEHUE CBETA

11.3 Otpaxkenue csera. [1nockoe 3epkano. 3akoH OTpa)XeHUs CBETA

14 [Ipenomnenue cBera. 3akoH mnpenomseHus cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xox siydeil B JinH3e

11.6 Onrtuueckas cuctema ¢goroanmnapara, MUKpPOCKOIa U TEJIECKOIIa

117 I'maz  kak  onruueckas  cucrema.  bimsopykocts  u

11.8

JAJIbHO30PKOCTh

Paznoxenune OGemoro cera B crekTp. OmbiTel HbroToHa.

CroxeHue crneKkTpalbHbIX IBETOB. Jlucnepcus cBera



12

[IpakTueckue padbOThI:

HccnenoBanne 3aBUCMMOCTH yIila OTPaXKEHHsI CBETOBOTO JIyda
OT yIJIa Ma/ICHusl.

N3ydenne xapakTepHCTHK N300pakeHHs PEeIMETa B TIIOCKOM
3epKaie.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH yITIa IPECIOMIICHUA CBETOBOTO

11.9 Jy4a OT yIvia MaJICHHs Ha TPaHULE «BO3MYX — CTEKIION.
[Tomyuenune n300pakeHU ¢ TTOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenrue (GPOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHIIBI
cOoOMparoIIeH TUH3HI.
OnbITH IO PA3NI0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
OnbITel 0 BOCHPHSATHIO IBETa IPEAMETOB IpU HX
HaAOII0ICHUN Yepe3 IIBETOBBIE (PHIBTPHI
dusnueckue sBieHUs B npupoje: 3armeHust Connua u JlyHsl,
11.10 [[BeTa TEJ, ONTHYECKHUE SIBICHUS B arMocdepe (uBeT Heba,
pedpakuus, paayra, MUPax)
™t TexHuueckne yCTpoHCTBa: OUYKH, MEpHUCKoN, (oToanmapar,
' ONTUYECKHUE CBETOBOJIBI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna m turanerapHas mozpenb atroma. Mozaenb
. aroma bopa
122 Hcnyckanne W momiomeHWe cBeTa aroMoM. KBaHTBHI.
' JIunenyarsle ClIEKTPBI
12.3 PanmnoaktuBHOCTh. Anbda, 6eTa- u TaMma-u3IydeHUs
14 Crpoenune aromHoro siipa. HykiioHHas Mozenb aTOMHOTO siipa.
. N3oronsl
s PanuoaxktuBHble npeBpaienus. [lepuos nomypacnaaa aTOMHBIX

snep



12.6

12.7

12.8

12.9

12.10

12.11

12.12

SAnepHple peakuuu. 3aKOHBI COXpPAHEHMsS 3apsloBOrO U

MaCCOBOI'O YHCEII
3Heprn;1 CBA3U aTOMHBIX SAJICP. CBs13b MaccChl U OHEPIrun

Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun ComnHia

U 3BE31

Snepnas sHepreruka. J[eficTBHE paMOAKTUBHBIX U3JIyYCHUN HA

JKUBBIC OpPTaHHU3MBbI

[IpakTnueckue paboOThI:

HabnroneHne CrutonIHbIX U JIMHEHYAThIX CIICKTPOB U3TYUYCHHUS.
HccrnenoBanne TpEeKOB: HM3MEPEHHE DSHEPrUM YacTUIBI T10
TOPMO3HOMY IyTH (110 poTorpadusm).

W3mepenue paaroakTuBHOIoO oHa

duznueckue SABJICHUA B npupoae: €CTECTBEHHBIN
palll/IoaKTI/IBHI)Iﬁ (1)OH, KOCMHUYCCKHE JIy4YH, PaJuOaKTHUBHOC
N3JIYUYCHUC TIPUPOAHBIX MHUHCPAJIOB, HeﬁCTBHC paarOaKTUBHBIX

M3JIy4YEHUN Ha OpraHU3M YeJIOBeKa

TexHu4yeckre yCTPOMCTBA: CIIEKTPOCKOIL, WHIWBHUIYaJIbHBIN

JI03UMETp, KaMmepa Bunbscona



INPOBEPAEMBIE HA OI'3 11O ®U3UKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepsIeMOro
TpeOOBaHUSA

IIpoBepsieMbie TPeOOBaHMSA K NPEIMETHBIM pe3y/1bTaTaM
0a230BOr0 YPOBHSI OCBOCHHS OCHOBHON 00pa3oBarTe/IbHOM
NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs HA OCHOBE
PIrocC

[lonumanue ponu (U3MKKM B HAydyHOM KapTHUHE MHPA;
c(hOpMUPOBAHHOCTh 0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOM
CBSI3M U TO3HABa€MOCTH  SABJICHMH TPUPOIBL, O POJHU
HKCIIEPUMEHTA B (PU3UKE, O cHCcTeMOooOpasyomiel poiau GU3NKU B
pPa3sBUTHM €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOIMH, 00
HBOJNIONMU (U3UYECKUX 3HAHUH M HUX POIM B LEJIOCTHOH
€CTEeCTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJIE POCCUUCKUX H
3apyOeXHbIX Y4EHBIX-(PU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MPOIECCOB  OKPYXKAIOIIETO MHpPA, pa3BUTHE TEXHUKU U

TEXHOJIOTHUH

3HaHUS O BUAAX MaTepuM (BEIIECTBO M I0JIE), O ABMKEHUM Kak
croco0e CylecTBOBaHUS Marepuu, 00 AaTOMHO-MOJEKYJISPHOU
TEOPUM CTPOEHMs BEUIECTBa, O (PU3NYECKOM CYIIHOCTU SBICHUN
IMpUPOAbL (MeXaHI/I‘IeCKI/IX, TCIJIOBBIX, OJICKTPOMAarHuTHBIX U
KBAaHTOBBIX); YMEHHE pa3/indaTh SBJICHUS 10 OMHCAHUIO HX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOITHUX
naHHOe (pu3nYeckoe SBJICHUE; YMCHHE PACIIO3HABATH MPOSBICHUE
HN3YyUCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBIICHUH B OKpYyKaromeM MUPE, BbIACIIAA

WX CyIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH TOHSITHITHOTO arnrmapara 1 CUMBOJIMYCCKOI'O
A3bIKa (1)I/I3I/IKI/I U HCIHOJBb30BAHHUC HX [JIA PCIICHHUA y‘-Ie6HBIX

3aja4; yMEHHE XapaKTepu30BaTh CBOWMCTBA Tell, (DHU3MUYCCKUE



SIBJICHUA u mponeccCcChl, HCIOJIb3YH q)yHI[aMeHTaJIBHBIC n

OMITUPUYCCKUEC 3aKOHBI

YMeHHe OnuChIBaTh W3y4YCHHbIE CBOMCTBAa Ten M (husuueckue

SABJICHUS, UCIIOJIb3YA (I)I/I3I/I‘IGCKI/I6 BCJINMYHMHBI

Bnanenne ocHOBaMH METONOB HAayYHOTO TIO3HAHUS C Y4ETOM
COONMIONEHUs]  TpaBWJ ~ OE30MacHOro  Tpydga:  HaOmozeHHe
(U3NIECKHX SIBIICHHIA:

YMEHHE  CaMOCTOSITEIbHO  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JAaHHOTO Habopa 00OpyHOBaHHS MO WHCTPYKIIHH,
ONHUCHIBATH XOJI OMNBITa W 3alHCHIBaTh €r0  PE3YJbTaThl,
(hopMyIHpPOBATH BEIBOIBI,

NPOBEJCHUE TPSIMBIX M KOCBEHHBIX HM3MEpEHHH (U3NIecKnx
BEIMYMH: YMEHHE IUJJAHUPOBAaTh HM3MEPEHHS, CaMOCTOSTEIHHO
coOMpaTh HSKCHEPHUMEHTAIBHYIO YCTaHOBKY 110 HWHCTPYKIIHH,
BBIUUCIIATh 3HAYEHUE BEIMYMHBI M aHAIU3MPOBATH IMONYYCHHBIC
pesyabTarhl ¢ Y4€TOM 3aJaHHOW IIOTPEUIHOCTH PEe3yJIbTaToOB
U3MEPEHUN;

IPOBEJCHUE HECIOKHBIX HSKCIIEPUMEHTAIBHBIX HCCIEI0BAHUI;
CaMOCTOSITENIFHO COOHMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
IOPOBOIUTH  HCCIICNOBAaHHE [0 HMHCTPYKLIUH, IPEACTABIATH
MOJYYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B BHUJE TaOIHIL
U TpadUKOB, YYUTHIBATH IOTPEUIHOCTH, JAENaTh BBIBOABI IO

pe3yJibTaTaM UCCIeI0BaHus

[ToHnMaHMe XapakTEpHBIX CBOWCTB  (puU3MUECKUX Mojeneit
(MaTepuasibHass TOuYka, aOCOIIOTHO TBEPAOE TEJIO, MOJENIH
CTPOEHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, IUIAHETApHAsI MOZIEIb
aroMa, HyKJIOHHas MOJIeJIb aTOMHOTIO f]ipa) U YMEHHE PUMEHSATh

UX JUIsl 00BbsiCHEHUS! GU3NYECKUX TPOIIECCOB

YMeHue 00bsACHATh PU3UUECKUE MPOLIECCHl U CBOMCTBA TET, B TOM
YUCJI€ U B KOHTEKCTE CHUTyalHil MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YAaCTHOCTH, BBISBIATh HPUYUHHO-CIIEICTBEHHbBIC
CBSI3H U CTPOUTH OOBACHEHHE C OMOPOM Ha U3yYECHHBIE CBOMCTBA
buznyeckux sBICHUN, (U3NUYECKUE 3aKOHBI, 3AKOHOMEPHOCTH H

MOACIN



10

11

YMmenue pemarb pacu€THble 3amauu (Ha 6a3e 2 — 3 ypaBHEHUH),
UCIIONB3YsS 3aKOHbI M (OPMYIbI, CBSI3bIBAIOLINE (HU3HUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBhIBATL KPATKOC YCJIOBUC 3a/ia4u,
BBISIBJISITh HEJOCTAIOLIUE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HCO6XOI[I/IMBI€ JJIsL eé pelicHud, HWCIOJb30BaTh CIPABOYHLIC
NaHHbIE, TPOBOIUTH pPACYEThl M OLIEHUWBATh PEAIUCTUYHOCTH
IMOJIy4YCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOI>1 BCINYUHBI, YMCHUC
OTIpEeNIETATh Pa3MEPHOCTh (PU3NYECKON BEJIUYUHBI, MMOJTYYCHHOMN

IIPU PELICHUH 3a1a41

YMeHHE XapaKTepu30BaTh MPUHLMUIBI ACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTUYECKUX IPOLUECCOB [0 HX OINUCAHUIO, HCIOJb3Ys
3HaHHUA O CBOWCTBaX (PU3MYECKUX SBICHUW U HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

YMeHHe HCIOoNb30BaTh 3HAHUA O (PU3MUYECKUX SBICHHUAX B
MIOBCEIHEBHOM JKM3HU JJi oOecredeHusi Oe30MacCHOCTH IpU
oOpamieHUd C  OBITOBBIMH IpUOOpaMM M TEXHUYECKUMHU
YCTPONCTBaAMH, COXpPaHEHMsI 310pPOBbsi M COOJIONEHUS HOPM
9KOJIOTMYECKOTO IOBEICHUS B OKPYJKAIOLIEH Cpeic; MOHUMaHHUE
HEOOXOIMMOCTH MPUMEHEHHS! TOCTHKEHUH (PU3UKU U TEXHOIOTHIA

AJI1 palliOHAJIbHOI'O ITPUPOJAO0ITIO0JIB30BaAHHA

OmnpIT MoucKa, peoOpa3oBaHusl U MPEACTABICHUST MH(POPMAIIH
¢duznveckoro CoIepKaHUS C HCIOBE30BAaHUEM
WHPOPMAITMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHH,  yMEHHE
OLIEHUBATh JOCTOBEPHOCTH MOIY4YEHHOUW MH(POPMALIUU HAa OCHOBE
UMEIOIINXCSl 3HAHUM ¥ JIOTIONHUTENFHBIX HCTOYHHKOB; YMEHHUE
HUCITIOJIB30BaTh npu BBITIOJTHCHUHU y‘IC6HLIX 3a,[[aHI/II71
HAyYHO-TIOMYJSIPHYIO  JINTeparypy (U3NYECKOTO COACpIKaHUS,
CIIPaBOYHBbIC Marepuajbl, pecypcbl cetu VIHTepHeT; BiajgeHue
0a30BBIMU HaBBIKAMU MPeoOpa3oBaHusl WH(OpPMAIIUU U3 OTHOM
3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHHE CO37aBaTb COOCTBEHHBIC
MUCHMEHHBIC U YCTHBIC COOOIEHHSI Ha OCHOBE MH(OpMAIMH W3

HECKOJIbKMX HMCTOYHUKOB



HEPEYEHD 2JIEMEHTOB COAEP/KAHUSA, ITPOBEPAEMbBIX HA
OI'2 10O PU3UKE

Kox IIpoBepsieMblii 3J1IEMEHT COAePKAHUA
1 MEXAHUWYECKUE ABJIEHUA

11 MexaHndeckoe JABHMIKCHUC. MaTepI/IaJ'IBHaH touka. Cucrema orcuéra.

OTHOCHTEIBLHOCTD JABHXXCHUA

PaBHOMEpHOE U HepaBHOMepHOE ABMKeHue. CpenHsas ckopocTs. Popmyna

1.2 JUISL BBIYMCIIEHHSI CPEIHEN CKOpOCTH: V = S/t

PaBHOMEpHOE NIpsIMOIMHENHOE NBHUXKEHHE. 3aBUCUMOCTh KOOPAUHATHI TEa

OT BpEMCHHU B CJIyda€ paBHOMCPHOI'O HpﬂMOJ’IPIHCﬁHOl"O JBHKXCHUA:

13 x(f)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTHU OT BPCMCHHU JIA IIPOCKIHUU CKOPOCTH, IMPOCKIUU

NnepeMeuiCHusd, IyTH, KOOPAWHATBI IIPHU PABHOMCPHOM HpﬂMOHHHeﬁHOM

JBHXXCHHUN

3aBHCHUMOCTH KOOpAMHATHI TCJIa OT BPCMCHHU B CJIy4d€ PAaBHOYCKOPCHHOI'O

HpHMOHHHCﬁHOFO JABMIKCHUS:

Sx(f} =1'.|;|: * f_lﬂx *

b-"l "t

DopMyIIbl U1 TPOESKIUU MTEPEMELIEHUS, TPOEKIIMA CKOPOCTH U MPOEKIINHU

YCKOpPCHUS IMPU paBHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHKCHHMU:

2

1.4 s, (D=, -r—n_\.-%.
U.T('f) =Upy T4, 1,
a. (f)=canst,
U:_.l.: - U-__.l.: =2a,s,

I'paduky 3aBUCMMOCTH OT BPEMEHHU JJISl MPOEKIMU YCKOPEHUs, MPOEKINN
CKOPOCTH, TNPOEKIMH IEepEMEIIECHUs, KOOPAUHATEI NPU PABHOYCKOPEHHOM

HpHMOHHHeﬁHOM JBHXXCHUN



L.5

1.6

1.7

1.8
1.9

1.10

1.11

CBobonHoe magenue. OopMysbl, ONMMCHIBAIOUINE CBOOOIHOE MajZeHUE Tela
N0 BEPTUKAIM (IBW)KEHWE TeJla BHHU3 WM BBEPX OTHOCHTEIHHO
noBepxHoCTH 3eMiH). I'paduku 3aBHCUMOCTH OT BPEMEHH JUISl POEKIIMU
YCKOpEHUSI, TPOEKIIUU CKOPOCTH U KOOPIWHATHI MPH CBOOOTHOM TaJICHUH
TeNa Mo BEepTUKAIN

CKOpOCTh paBHOMEpPHOTO IBW)KCHHUS Tella MO OKPYXHOCTU. HampaBienue
CKOPOCTH.

®opmyna IS BEIYKCICHHUS] CKOPOCTH Yepe3 Painyc OKPY>KHOCTH U TIEPUOJT
oOpareHus:

2R
ST

LlenTpocTpemutensHoe yckopeHue. HarmpaBieHrne HEeHTpOCTPEMHUTEIHLHOTO

yckopeHus. PopMyiia Uil BBIYUCICHUS YCKOPEHUS:

dopmyia, CBA3BIBAIOLIAs IEPUOJT M YACTOTY OOpaIleHHS:

1
V= —
T

Macca. [InotHOCTB BemecTBa. opMyiia 17151 BBIYUCICHHS TIIIOTHOCTH:

_m
V

Cuita — BekTOopHas puznueckas BeauunHa. CIoKeHHE CHIT
SIBnenue unepruu. Ilepssiii 3akoH HeroToHa
Bropoit 3akon HerotoHa:

F=m-a
CoHanpaBiaeHHOCTb BEKTOPa YCKOPEHHUS TENa U BEKTOpa CHUJIBI,
JICUCTBYIOIIEH Ha TEJIO

Bzaumopneiicteue ten. Tpetuit 3akoH HerotoHa:



Fy y=-F_,

Tpenue mnokos U TpeHHE CKoJbkeHHUs. Dopmyna JUisi BEIYUCICHUS MOAYJIS

CHJIbI TPCHUS CKOJIBKCHUS!

1.12 Fy=p-N

Hedopmanus tena. Ynpyrue u Heynpyrue jnedopmanuu. 3akOH yHpyrou

nedopmanuu (3axkoH I'yka):

113 F=k-Al

BCCMI/IpHOC TSATOTCHHUE. 3aKOH BCCMUPHOT'O TATOTCHHA:

m, -m,
F=G —L1 _2
R.l.

114 Cuiia TshxecTH. YCKOpEeHHe CBOOOTHOTO MaICHHS.

®dopmyna Ass BBIYUCICHUS CHIIbI TSHYKECTH BOIM3U MOBEPXHOCTH 3eMin: F =
mg.
JBmxenue miuanet Bokpyr Comuua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTts u neperpysku

Wmnynbc Tena — BeKTOpHas GpU3NUecKas BEIMYHMHA.
1.15 p=mo
HNmnynbe cuctemsl Ten. 3MeHenne ummynbea. IMmynbe cubl
3aKoH COXpaHEHHs UMITYJIbCa AJIsi 3aMKHYTOM CUCTEMBI TEJ:
1.16 Dp=nyly +im, U, =const
PeakTuBHOE IBHKEHIE

Mexannueckast pabota. @opmyria a1t BEIYUCICHHS paOOThI CHIIBI:

1.17 A=Fscoso

Mexannueckass MOIITHOCTD:



1.18

1.19

1.20

Kunernueckas u MMOTCHLIMAJIbHAA DHCPIU. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON SHEPTUH:

HE)E
By

Teopema o kuHeTn4eckoil 3Hepruu. dopmyrna s BBIYMCICHUS

MOTCHLMAJILHOW SHEPIUH TEIla, IIOJHATOIO

Hajg 3eMiIéi:

E,=mgh

Mexanngeckas OHCPI'UA:
E=E,+E,

3aKOH COXpaHEHUsI MexaHu4deckoi sHeprun. opmyna 1j1s 3akoHa
COXpaHEHUs1 MEXaHUYECKOU SHEPTUH B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpalieHue MEXaHUYECKOW YHEPTUM MIPU HATUYUU CUJIBI TPEHUS.
[IpocTrie MexaHU3MBI. «30JI0TOE TTPABUIIOY» MEXAHHKH.

Prryar. Moment cuitel: M - Fl.

VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
[TonBwxHbIN 1 HEeOABKHBIN O0510KU. KITJ] mpocThix MexaHN3MOB,

n= Anonesnas
A‘S&I‘IHEH



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

[laBiienue TBEpAOrO TENA.

®dopmyna 1 BBIYUCICHUS JaBICHUS TBEPIOTO Tea:

_F
P==-

Japnenue raza. ATMmocqepHoe AaBIeHHE.
['mapocTaruyueckoe JaBieHUE BHYTPU KUIAKOCTH.

dopMyiia 11 BBIYUCICHUS JABICHUS BHYTPU KUIKOCTU:

p=pgh+p_,

3axoH [lackand. ['mapaBanueckuii npecc
3akoH Apxumena. dopMmyna s ONpenesieHUs BBITAIKABAIOIICH CHUIIBI,
JICUCTBYIOLIEN Ha TEJIO, OTPYKEHHOE B )KUIAKOCTb UJIU I'a3:

Ycnosue mraBanus tena. IlmaBanue CyA0B 1 BO34YyXOILIaBaHUEC

Mexanuyeckue KoneOaHus. AMIUIMTYAA, TEPUOA M YacToTa KoJieOaHuH.

®dopMmyiia, CBA3BIBAIOIIAS YaCTOTY U NIEPHOJ] KOJICOAHMIA:

Maremarnuecknii U NpyKUHHBIA MasTHHUKHU. [IpeBpaimeHue sHeprum mnpu

Kos1e0aTeIbHOM JIBHYKEHUH
3aryxatouiue konebanus. BoinykneHHble koneOanus. Pezonanc

MexaHndecKkue BOJIHBI. HpO,I[OJ'IBHBIe H TIOIICPCUYHBLIC BOJIHLI. IIJ'II/IHa BOJIHBI

U CKOPOCTb PacipOCTPaHEHHS BOJHBI:

r=v-T

3ByK. I poMKOCTh U BbIcOTa 3ByKa. OTpakeHHEe 3ByKOBOI BOJIHBI Ha TPAHUIIE

nByX cpell. UH(pa3ByK U yabTpa3ByK



1.29

1.30

1.31

Ipaxmuyeckue pabomoi

N3mepenue cpeaHeid MI0THOCTH BEIECTBA; ApXUMEIOBOM CHIIBIL; dKECTKOCTH
NPYXUHBI; KOA(Q(UIIMEHTa TPEHUs CKOIBXCHHS, pPaOOThI CUJIBI TPCHHSI,
CWJIBI YTIPYTOCTH; CpeIHEH CKOPOCTH JBIKEHHUS OpycKa IO HaKJIOHHOM
TUIOCKOCTH; YCKOpEHUsI OpycKa MpU JBUKCHHUH 10 HAKIIOHHOW IIOCKOCTH;
4acTOThl U Tepuoja KoieOaHUN MaTeMaTH4ecKOoro MasiTHHKA, 4acTOThl U
nepuona  kojeOaHWN  TMPYKUHHOTO  MasTHUKA;  MOMEHTa  CHIIBI,
JEHCTBYIOLIET0 Ha phluar; paboThl CHIIBI YIIPYTOCTU MPHU MOABEME Tpy3a C
MOMOIIIBIO HETIOJIBIYKHOTO OJIOKa; pabOThl CHIIBI YIPYTOCTH MPHU MOABEME
rpy3a ¢ MOMOIIBIO MOJBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHJIbI OT 00bEMA MOIrpyKEHHOU
YacTH Teja U OT IJIOTHOCTH >KHMJIKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH
CHJIBI OT MAacChl TeJa; CUJIbl TPEHUSl CKOJBXKEHUS OT CHJIbI HOPMAaJbHOTO
JNABICHUA U OT poJa MOBEPXHOCTU; CHJIbI YNPYTOCTH, BO3HUKAIOIIEH B
npyKHHE, OT CTeNeHu AedopMaliu MPY>KUHBI, YCKOpEHHUs: OpycKa OT yria
HaKJIOHA HaNpapBJsIomel; Tneproga (YacTOThl) KoJIeOaHWW HHUTSIHOTO
MasiTHUKA OT JUTMHBI HUTH; MEPHOAA KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a M JKECTKOCTH NPYKUHBI; HCCIEJOBAHME HE3aBUCUMOCTH
nepuona KoieOaHWi HUTSIHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka

YCJIOBUS PAaBHOBCCHS pbldyara

Qusuueckue sAenNenUs 6 npupode. TPUMEPHI JBWKEHUS C Pa3INnYHBIMU
CKOPOCTSIMM B KHBOM W HEXHUBOW NPUPOJE, NEWCTBHE CUJIbI TPEHHS B
MPUPOAEC U TEXHHUKE, MPUIUBBI U OTJIUBHI, JABWKeHUE TuiaHeT ColHEeuHOM
CUCTEMBI, PEaKTHBHOE [BIDKEHHE >KHUBBIX OPraHU3MOB, pblYard B Tele
YeJIOBEKa, BIUSHUE aTMOC(PEPHOTO JaBJIICHUS Ha JKUBOM OpraHusM,
IUIaBaHUE PpbIO, BOCHIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHE,

CEMCMUYECKHE BOJIHBI, ITyHAMH, 3XO

Texnuueckue ycmpoticmea: CIAJOMETP, JaTYUKHU TOJOKCHUS, PACCTOSTHUS U
YCKOPEHHUS, TUHAMOMETpP, TOIIUIHUKHA, PaKeThl, pblYar, MOABWXHBIA U
HETIOJIBMKHBIN OJIOKH, HAKJIIOHHAS IJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIONIUECs] COCYAbl, YCTPOMCTBO BOJIONPOBOAA, THAPABINYECKUI
pecc, MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp,

OXO0JIOT, UCITIOJIb30BAHUC YIIbTPA3BYKa B 6BITy N TCXHUKC

TEIIVIOBBIE ABJIEHUA



2.1

2.2

23
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKOM TEOPUH CTPOCHUS
BemecTBa. Mojenu TBEPAOTO, JKHJIKOTO W Ta3000pa3HOTO COCTOSTHHM

BemiecTBa. Kpucrammueckue u amopgHsie Tena

JlBmwxenue dyactun BemecTBa. CBsi3b CKOPOCTH JABIIKGHHUSI YacTHI[ C
Temneparypoii. bpoyHosckoe nBmxenue, 1uddysus

CMauuBaHMe U KalWUISIPHBIC SBJICHUS

TeruoBoe pacuMpeHue u cxarue

TemnoBoe paBHOBECHE

BayTtpennss sueprus. Pabota u Teruionepenada Kak criocoObl M3MEHEHHS

BHYTpPEHHEN SHEpPTruu
Bunpl Tennonepenadn: TEIONPOBOIHOCTh, KOHBEKLUS, U3TyUEHHE

HarpeBanne wu oxnaxiaenwe Teil. KoauuecTBO TEIIIOTHL.  YaeiabHas

TEIUIOEMKOCTD:

O=cm(ty—t)

3akoH COXpPAaHCHU SHEPIruu B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/Ie TCIIJIOBOTO

OanaHca:

O+0,+..=0

Ucnapenue n koHaeHcamnus. M3MeHeHne BHYTPEHHEW SHEPruu B MpOLEcce
ucrapeHuss M KoHjeHcauuu. KureHue XHUIKOCTU. VYAelbHas Teriora

napooOpazoBanus: L = O/m

BnaxxnocTb BO3ayXa

[InaBnenue u kpucramumsauusa. V3MeHeHHME BHYTPEHHEUW 3HEPruu IIpU

IJIaBJICHUX U KPUCTAJIJIM3allH. Yz[eanaﬂ TCIJIOTA ITJIaBJIICHUA:

BHyTpeHHﬁﬂ OHCPIrusa CropaHus TOIUIUBA. VienpHas TemiaoTa Cr OpaHusAa

ToruMBa: ¢ = O/m



2.14

2.15

2.16

2.17

3.1
3.2
33

3.4

3.5

3.6

[Tpuniumnel padotsel TernoBbix apurarenei. KIT/[ TermoBoro qeurarens

Ilpakxmuyeckue pabomoi

W3mepeHne  yIeiapbHOM — TEIIOEMKOCTM  METAJUIMYECKOrO  LIMJIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJAOW KOMHATHOW TeMIlepaTypbl
(buKCcUpOBaHHOW Macchl, B KOTOPYIO OIyIIEH HarpeTblii IWIHHID;
KOJIMYECTBA TEIJIOThI, OTJIAHHOTO HAarpeThiM ILMWJINHIPOM, IIOCIIE OITyCKaHHs
€ro B BOJy KOMHAaTHOM TEMIEPATYPbl; OTHOCUTEIBHOMN BIIAXXHOCTH BO3/1yXa;
yIENbHOM  TEIUIOThl  IUIaBlieHUs Jipna. HMccnmegoBaHue  M3MEHEHHS
TEMIEPaTyphl BOABI NP Pa3IMUHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHA MpH
CMEIIMBAaHUU XOJIOAHOM U ropsiueit BOJIbI; poliecca HCapeHust

Qusuueckue AGNenus 6 npupode. TIOBEPXHOCTHOE HATSDKEHHE U
KalwUIspHbIE SIBJICHHMSI B TPUPOZAE, KPUCTAUIbl B MPUPOIE, U3IIyUYEHHE
Connma, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmeéa:  KalWUISPbl, TNPUMEPHl  HCIOIb30BAHMS
KPUCTAJIJIOB, XUIKOCTHBIA TEPMOMETpP, HAT4YUK TEMIIEpaTyphl, TEPMOC,
CUCTEMA OTOIUIEHHS JOMOB, TUIPOMETPHI, IICUXPOMETpP, apoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHHUS
OJIEKTPOMATHUTHBLIE ABJIEHUA
OnexTpusanus Tei. /[Ba Buaa aNEKTpUYECKUX 3apsiioB
B3aumoneiicTBue 3apsykeHHBIX Tell. 3akoH Kyinona

3akoH COXPaHCHUS SJICKTPUUICCKOIO 3apsaaa

BHCKTpI/I“ICCKOG IIOJIC. HaHpH)KéHHOCTL QJICKTPUYICCKOTO IIOJIA. HpI/IHI_[I/IH

CYTNEPHO3ULIMH MEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocutenu snexkrpuueckux 3apsiaoB. [[eCTBUE 3IIEKTPUUYECKOTO TOJISI Ha

SJICKTPUUCCKUC 3aps/Ibl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

[TocTOssHHBIN 27IEKTPUYECKUN TOK. JleMcTBHS anekTpuyeckoro toka. Cuia
toka. Hanpsioxenue.
I=q/t,U=A/



9HCKTpI/I‘IeCKOG CONPOTUBJICHUC. VI[GHBHOG QJICKTPUYCCKOC COMMPOTUBIICHHUEC:
3.7 R =pl/S

3axkon Oma Juia yyacTka snekrpudeckoit nenu: / = U/R

3.8
[TocnenoBarenbHOE COEMHEHNUE TPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHO€ COETMHEHHE POBOIHUKOB PABHOTO CONPOTHUBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 2
CwmenanHble COeMHEHUS] TPOBOAHUKOB
3.10 PaGota u MmomHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akon [Ixoyns — Jlenna:
3.11 O=I"-R-t
310 OnbiT Opcrena. MaruutHoe moJie MpPsSIMOrO MPOBOAHUKA € TOKOM. JIMHUM
MarHUTHOM MHYKIIUH
313 MarautHoe 10Jie MOCTOSSHHOTO MarHuTta. B3anmoneicTBHE MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBre MATHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM

3.15 Onpitel @apanes. SABnenue snexkTpomMarauTHo nHAykuu. [Ipasuno Jlenna



3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

IIpaxkmuueckue pabomul

W3mepeHue 3IEKTPUYECKOTO  CONPOTHBICHHUS PE3UCTOpPA; MOIIHOCTH
AIEKTPUYECKOTO TOKA; PAOOTHI DIIEKTPUIECKOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CHJIbl TOKA, BO3ZHHUKAIOIIErO B IPOBOJHMKE
(pe3ucrophl, JaMIIOYKa), OT HANpPsIKEHUS Ha KOHLAX IPOBOJIHUKA;
3aBUCUMOCTH CONPOTUBIIEHUS OT JJIUHBI TPOBOJHUKA, IIJIOUIATU €ro
MOTIEPEYHOT0 CEYEHMSI U YAECIBHOTO CONPOTUBIICHUS.

[TpoBepka  mpaBuima A7 SJIEKTPUYECKOTO  HANpsDKEHUs — IIpU
MIOCJIEZIOBATEIbHOM ~ COEAMHEHUHM IIPOBOJHUKOB; IIpaBWJA Ul  CHJIBI
ANEKTPUYECKOTO TOKAa MpH MapajuleIbHOM COEJUHEHUU IPOBOIHUKOB

(pe3ucTophl U TaMITOUKA)

Duzuueckue s61eHUS 8 npupode.‘ OJICKTPUYCCKUC SBJICHHA B aTMOC(l)epe,
QJICKTPUUCCTBO JKHBBIX OpPraHM3MOB, MAIrHHUTHOC IIOJIC 3CMJ'II/I, z[peﬁ(p

IMOJIFOCOB, POJIb MAIrHUTHOTO IMOJIA JIA )KU3HU Ha 36MJ’IG, MOJIAPHOC CUAHUC

Texnuueckue ycmpoticmeéa. dIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTaT,
CU€TUMK IIIEKTPUUYECKOM DHEPruH, SIEKTPOOCBETUTENBbHBIE TMPHOOPHI,
HarpeBaTellbHbIe ANEKTPONPUOOPHI (mpumeps), AIIEKTPUUECKUE
IIPEIOXPAHUTENH, NIEKTPOMArHUT, 3JEKTPOABUIaTENIb IOCTOSHHOIO TOKa,

reHepaTop MOCTOSHHOTO TOKa
SHGKTpOMaF HUTHBIE BOHEL [IIkana SJICKTPOMAIrHUTHBIX BOJIH
JlyueBasa mozensb cBera. [IpsmonuHeiiHoe pacipocTpaHEHUE CBETa
3akoH oTpaxkeHus ceera. [limockoe 3epkaino

[Ipenominenue cBera. 3aKOH MPEIOMIICHHS CBETA

Hucnepcus cBeta

JInnza. Xox mydeil B nuH3e. POKYCHOE paccTOsHUE JIMH3BL OnTHuYecKas

cwia a3kl D = 1/F

I'ma3 kak onruyeckas cuctema. OnTHYeCKUe HpI/I60pBI



3.26

3.27

3.28

4.1

4.2

43
4.4
45

4.6

4.7

Ipaxmuuecxue pabomoi

H3mepeHne ONTHYECKOW Cuibl coOuparomeld JUH3b;, (HOKYCHOTO
pacctosiHUsL coOuparomeid JuH3bl (10 CBOWCTBY pPaBEHCTBA pPa3MEpOB
npeaMeTa M M300pakeHHs, Korna MpeaMeT pAacloyiokeH B JABOWHOM
dokyce), mokaszarens MPEJTOMIICHHUS CTEKJIA.

HccnenoBanne cBOWCTBa W300paKE€HHUs, TOJYYCHHOTO C ITOMOIIBIO
coOuparoniel JTUH3bl; U3MEHEHHs! (POKYCHOTO PACCTOSHUS BYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIIEHHUS CBETOBOTIO JIyya OT yIJia MaJeHus Ha

TpaHUILC «BO3AYX — CTCKIIO»

Duzuveckue s6ieHUsS 8 npupode.‘ 3aTMECHUA COJ'IHHa n .HYHBI, OoBETa TCI,

ONTUYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paxyra, MUPaxK)

Texnuueckue ycmpoticmea: OYKH, TEpPUCKOM, (poToammapar, ONTHUYECKUE
CBETOBO/IbI

KBAHTOBBIE ABJIEHWA

PagunoaktuBHOCTh. Anbda-, Oera-, ramMma-usnydeHus. Peakuuu anbda-u

OeTa-pacmaja

OmnsiTel Pesepdopna mo paccesnuto anba-gactum. IlnanerapHas mMonenb

aroma

CocraB atomHoro siapa. M3oronsl

[lepuon nonypacmnajia aTOMHBIX sLIEp

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MaCCOBOI'O UUCE
Qusuyeckue s61eHUs 6 npupooe: €CTECTBEHHBIN PaJIMOAKTHBHBIA (OH,

KOCMHUYCCKHUC JIyUHd, PAOAUMOAKTUBHOC H3ITYYCHHC MNPUPOJAHBIX MHUHCPAJIOB,

HeﬁCTBHe PaauOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3M 4YCJI0OBCKa

Texnuueckue ycmpoticmea: CHEKTPOCKON, WHAMBHUIYAJIbHBINM ITO3UMETP,

kamepa BuiibcoHa, siiepHasi HepreTHKa
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