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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToMm deaepanbHOU
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenoaaBanus yuedHoro rnpeamera «Duznkay.
Copneprxanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YyYaroOUIMXCA U OpPTaHU3alUI0 U3ydeHHs (PU3UKU Ha JIeATEIbHOCTHONU OcHOBE. B
nporpaMMe 1o (pU3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO k MIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yjIbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIAMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepuala 1o rojam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IMOCIEIOBATEIbHOCTh H3YyYEHUS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3aHUU paboyell MporpaMMel 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (pu3nyeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpas3lpl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OnHa M3 IVIaBHBIX 3a7a4 (U3MUEcCKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUpPOBAHUU €CTECTBEHHOHAYYHOM TpPaMOTHOCTM W UHTEpeca K Hayke Yy
o0yJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHOHAYYHYIO I'PaAMOTHOCTB!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyY€HUS BBIBOJIOB.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OMNpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pu3nka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepanun
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTaBICHUM O HAayyHOM MeTOoJe TO3HaHUS U (HOPMHUpPOBAHHE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JajbHEUIIIEMY 00yUEHHIO B 3TOM
HaIlpaBJICHUU.



JlocTrxkeHne STUX IeNed mporpaMMbl 1Mo (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHEe 3HAHHI O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHHUECKUX, TETUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e mnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
UCIIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PCIICHHUS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NUECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPHUMEHTAIBHBIE HCCIICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTEITBHBIX PHUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKME UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu IpodheCCUOHATHLHON JAESITeIFHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUSCKON HAYKH.

Ha u3yuenue ¢puzuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHUs
oTBOAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme 1mo (Gu3mnke nepedeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUYUTENb J€JaeT BbHIOOP MPOBEACHUs JIabOpaTOpHbIX paboT U
OTIBITOB C YUETOM MHIUBUIYaIbHBIX OCOOCHHOCTEH 00yJarOIInXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHNH OKPYKAIOIIEro MUpA.

®usnka — Hayka o npupoje. SABnenus npupoasl. GuU3ndecKkue SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
ITorpemHocTs M3MepeHuii. MexayHapoiHas cucTemMa eIMHMULI.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOTe3, O0ObsAcHeHHe HalmogaemMoro seieHus. Omnucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATOTOBBIM M IU(POBBHIM

npubopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenne 1eHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenune Temmeparypbl MpH IOMOLIM UAKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHMS TO TPOBEPKE THIOTE3BI: JATBHOCTH MOJIETA MIAPHKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoHu.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(KpUCTaNIMYeCcKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue nquddy3un.

3. HaOmioneHue siBIeHUH, OOBACHSIIONUXCA MPUTSIKEHHEM WIH OTTATKUBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (oTorpaduii).

2. OmpITB IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUSI.

Pasznen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

arONE



SlBnenue wHepnuu. 3aKOH WHepUUU. B3aumonelcTBHe Tel Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U criia TsbkecTH. Cuiia TSXKeCTH
Ha Apyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX IO OHOMN MPSIMOiA.
PaBnogaeiictByromas cuin. Cuia Tpenusi. TpeHue CKOJIbXEHUs U TpeHue nmokos. Tpenue B npupoje
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUS Teja.
N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHHUS.
Habnroienue siBjeHUs] UHEPIIUH.
HabGmonenre nsmMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmnpeneneHue cpenHell CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.
OrnpezenieHne mIoTHOCTU TBEPOTO Tea.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaIiii) MpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.
5. OmnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00bEMa, Temneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH Ilackams. [lHeBMaTHyeckue MamuHbl. 3aBUCHUMOCTH JIaBJIICHUS KUIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylecTBOBaHUS BO3IYITHON
o6onoukn 3emmu. Onbir Toppuyennu. M3mepenue atmochepHOro naBiieHUs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [TnaBanue Ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenayda naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BbEMa NOrPYKEHHOH 4YacTh Tena H

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHHs TeN: IUIaBaHWE WJIM TOTPYKEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.
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1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONICH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBHCUMOCTH BHITAIKHUBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIIO B )KUKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, TEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOTrPYKEHHOMN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IrPY30IOABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuno paBHOBecHs phlyara.
[IpumeHeHue mnpaBuia paBHOBECHsI pbluara K OsoKy. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas v noreHuuaibtas sueprus. [IpeBpaiienue oq1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pabOTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUM Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.

3. Usmepenne KIIJ] Hak1OHHOH TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3smepbl  aToMOB W MoJieKyJd. OTmBITBI, TMOJATBEPKIAIONINE OCHOBHBIE  ITOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUH
MOJICKYJIIPHO-KUHETUYECKOW Teopun. (CMaymBaHWE W KaNWUIAPHBIE sBICHUs. TeruioBoe
pacIIMpEeHHE U CXKaTHE.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWIKEHUS YAaCTHII.
Buyrpennss sneprus. CiocoObl U3BMEHEHHUs BHYTPEHHEW SHEPTUu: TeIUIonepeaya i COBEpIICHNE
paboThl. Buasl Termonepenayu: TEMIOMPOBOAHOCTb, KOHBEKIIUS, N3JTYICHHE.

KonnuecTBOo TEmnoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeIIOBOro Oamanca. IlnaBieHue M oTBepAeBaHHE KPUCTATUIMUECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas Ttemiora mapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxxHocTs BO3myxa.

DHeprus TOIIMUBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpuntuner  pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEIH U 3alIUTa OKpY>Karoueh cpeibl.

3aKOH COXpaHEeHHsI U MPEBPALCHHS SHEPTUU B TEIUIOBBIX MPOIECcCax.

Hemoncmpayuu.



Hab6mronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddysun.
HabGmronenue siBiieHnit cMauyMBaHUs U KAlTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHne naBlieHus Ta3a MPU U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buael renonepenaun.
OxuaxieHrue npu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.
10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELLECTB.
11. HabmroneHrie KuneHus.
12. HabnroieHre mocTOSTHCTBA TeMITepaTyphbl P TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuusie pabomot u onvimeul.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKCHHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE MINPHUIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJICHHUsSI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIMOTE3bl JMHEWHONW 3aBHCHUMOCTH JITMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHue M3MeHEHUs] BHYTPEHHEW DHEPTUU Tela B Pe3yJIbTaTe TeIuionepeaadyu 1

paboThl BHEIIHHUX CHIL

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA ITPH CMEITMBAHUY XOJIOHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOJYUYEHHOTO BOJOW TMpPU TEIIIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapeHHs.

12. OnpeneneHrie OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

DnekTpusanus Tel. J[Ba pona 3JIeKTpHUUecKuX 3apsioB. B3anmoielicTBre 3apspkKeHHBIX TEIT.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYUHBI 3apsSA0B U
PACCTOSTHUSI MEXIy TeJIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTtpudeckux 3apsioB. DJIEMEHTapHbIM sneKkTpudeckuil 3apsa. CtpoeHue
aroMa. [I[pOBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsiaa.

ONEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DIJIEKTPUUECKOrOo ToKa. McTouHuKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS DIIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1enb. Cuia Toka. OieKTpuueckoe HampspbkeHne. CoNpoTHBIIEHUE
MpPOBOJIHUKA. YIENbHOE COMPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenpHOE U MapalIeIbHOE COETMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCT ANMEKTPUIECKOTr0o TOKa. 3akoH Jlxoyns—JleHna. DnekTpudecKue Iemnu
U TIOTpeOUTENH 3IEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHBIE MarHUThHl. B3aMMOAENCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHOE IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue 1S )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
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Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IIOCTOSHHOrO ToKa. lMcrnonbp3oBaHue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrocoObl MOMyYEHHUS JIIEKTPUUYECKON SHEpPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnextpuzanus Tei.

JIBa poja NeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsII0B.

[TpOBOAHMKY U TUIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUI TOK B KHIKOCTH.

11. T'a30BbI# pa3psi.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. M3mepenue 3IeKTPUIECKOT0 HAPSIKECHHUS BOJIETMETPOM.

14. Peoctar u Mara3uH CONPOTHBIICHUH.

15. BzaumoielicTBrE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3ieNiCHUs MOJIIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJIe TOKa. DJIeKTPOMArHuT.

20. JleficTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21. DNeKTpoIBUTATENH MMOCTOSTHHOTO TOKA.

22. VccnenoBaHue SBICHUS JIEKTPOMarHUTHON MHYKIIHU.

23. OmbiTer Dapanes.

24. 3aBMCHUMOCTb HaIpaBJIeHUs] HHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHHUS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnbIThI 1O HAOIIOJEHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU COTPUKOCHOBEHUU.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.

CoOopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3MmepeHue U peryJinpoBaHue CUJIbI TOKa.

W3mepenue u peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3ucTOpa U HaIMpPSHKEHUS Ha PE3UCTOPE.

7. OnbITel, JI€MOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPUUYECKOTO  CONPOTHBIIECHUS
MIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IIpoBepka mpaBuia CiI0KEHUs HANPSHKEHUH MPH MTOCIEI0BATEILHOM COSITMHEHUH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHUIIbI TOKA MPH MaPaUICIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI SAESKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO Yepe3 JIAaMIIOUKY, OT HaIllPsHKEHUS Ha
HEW.

13. Onpenenenue KIIJ] narpeBatens.

14. VccnenoBaHre MarHUTHOTO B3aUMOCHCTBUS MIOCTOSTHHBIX MAarHUTOB.

BOoNoORWN
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15. I3yyeHne MAarHUTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pas3/esieHuu.

16. UccnenoBanue ACUCTBUS SJISKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS KAaTYIIKU C TOKOM H
Mar"uTa oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBaHnue 1 u3y4eHue padboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
M3MEHEHUH 3HAaYeHMsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe naBMKeHHEe. HepaBHoOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOE npsaMonHerHoe ABmkeHne. CBoOoaHoe nagenue. OnbIThl
lanunes.

PaBHOMepHOE nBIXKEHUE 1O OKpyx)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBoiii 3akon HeroTona. Bropo#i 3akon Hptorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: cujia TPEHHUS CKOJBXKEHHS, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHHS. YCKOpPEHHE CBOOOIHOIO MaJeHusl.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecoMOCTh 1 neperpysKu.

PaBHOBecue marepuaabHOM TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. Mnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHnnanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHUHETHUECKOM
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE MyTeW U TPaeKTOPUH ABMXKEHHSI OJHOTO M TOTO K€ Tela OTHOCHUTEIIBHO
pPa3HBIX TEII OTCUETA.

H3mepeHne CKOpPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue NpU3HAKOB paBHOYCKOPEHHOTO JIBHYKCHMUS.

Habmionenue nBHXeHHs Tella M0 OKPYKHOCTH.

HabGnronenne MexaHW4eCKUX SBJICHUM, MPOUCXOAIINX B cUCTeMe OTcUETa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCUMOCTbH YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIONIEH Ha HETO CUJIBI.
Habmionenue paBeHCTBa CHII IPY B3aUMOJCHCTBUY TEJI.

N3meHenue Beca Tena Npyu yCKOPEHHOM JIBH)KEHHH.

10 Ilepenaua nmnysibca Ipy B3aUMOJEHCTBUHU TEIL.

11. TIpeoOpa3oBaHust SHEPTUH NTPU B3aUMOJICUCTBUH TEJl.

12. Coxpanenue UMIyabCca IPU HEYIPYTOM B3aUMOICHCTBHH.
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13. CoxpaHeHue uMmysbca npu abCONOTHO YIIPYroM B3aUMOICHCTBUH.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHU4YECKOW SHEPTUU NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHue MeXaHUYECKOW SHEPTUuu Mpy ABMKCHUH Tella O]l ACHCTBUEM NPY>KUHBL.

Jlabopamopuvie pabomul u onvimol.

1. KouctpyupoBanue TpakTa JUIsl pa3roHa M JajdbHEUIIEro PaBHOMEPHOIO JBUKCHHS
[IapUKa I TEJICKKHU.

2. OrmpezneneHue cpeAHe CKOPOCTU CKOJIbKEHHUS Opycka WM ABWKEHUS LIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue YCKOpPEHHUS Tela MPH PaBHOYCKOPEHHOM JIBWXKEHUHM [0 HaKJIOHHON
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka runoresbl: €Ciu MPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HaualbHONH CKOPOCTH
MYTH OTHOCATCSI KaK PsiJl HEYETHBIX YHCETI, TO COOTBETCTBYIOIINE IPOMEKYTKUA BPEMEHHU

OJTMHAKOBBI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBIICHUSI.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.

9. Ompenenenue pabOTBI CWJIBI TPEHHWS TMPH PABHOMEPHOM JBW)KCHHH Telia TIO
TOPU30HTAILHOM MOBEPXHOCTH.

10. Ompenenearie  pabOTHI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. V3ydenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4veckue Koj1e0aHUSA M BOJHBI.

Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIA: TMEpUO], 4acToTa,
amMIuMtyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
K01€e0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble KoneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnndeckux BoJH. [IpogonpHbIe U TonepeyHble BOJIHBI. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['pomMKoOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xosebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U Pe30HAHCA.

Pacrnipoctpanenue mpo0abHBIX U MMONIEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pe30HaHC.

JIaﬁopamopubw pabomwt u onvimol.

1. OmpeneneHue 4aCTOTHI U TIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAsITHHUKA.

2. OrmpeneneHue 4acTOTHI U TTEPHOJIa KOJICOAHUI TPYKHHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHoOJa KojeOaHWH IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBHUCHMOCTH TepHOja KojeOaHWN MPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTU TepHOAa KoJeOaHW Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl Tpy3a.
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6. OnbIThL, JEeMOHCTPUPYIOIIUE 3aBUCUMOCTbH IIepro/ia KoJeOaHu py>KUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE INoJie. OJIEKTPOMAarHuTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llkana 31eKTpoMarHuTHbIX BOJH. Mcronb30BaHUe 3JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwsie pabomot u onvimel.
1. W3yyeHue CBONCTB 3JE€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOIO TenedoHa.
Pa3gen 11. CBeToBELI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE pacnpOCTpPAHEHUE CBETA.
3armenus Connia u JIyasl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Tpenomiienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHUYECKUX CBETOBOAAX.
JIunza. Xox nyuel B numH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckomna. ['a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIBHBIX 1[BETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[TpsMonuHeitHOe pacipocTpaHeHHEe CBETa.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox nyueil B cobuparoiiei JuH3e.
Xop JIydeil B paccenBarolel JIMH3E.
[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.
. [punnun neiictBus ¢otoanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10. Mogens riasa.
11. PaznoxxeHue Oenoro cBeTa B CIIEKTP.
12. Tlony4eHune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yTJia OTPaXEHUSI CBETOBOTI'O JIy4a OT yIjia MaJeHusl.
2. MzyueHue xapakTepUCTHK M300paKeHUs MpeaAMeTa B IIJIOCKOM 3epKaJle.
3. MHccrnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIONECHHHM Yepe3 IIBETOBBIC
(UITBTPHI.
Pasznen 12. KBanToBbIe sIBJICHUA.
Oneiter Pe3epdopaa u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norJiomieHne cBera atoMoM. KBantsl. JInHeiuaTeie CIEKTPHI.
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PagnoaktuBHOCTh. Anbda, Oera- M ramMma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyxnonnas wmopens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHple peakyy. 3aKOHbI COXPAHEHMs 3apsJ0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUs CBA3U
aTOMHBIX saep. CBsi3b Macchl U sHEpruu. Peakuuu cunTes3a u aenenus saep. MictTouHuku sHeprun
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIyYCHUHN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHUs U OTJIOLICHUS.

CrHeKTphl pa3aMyYHbIX I'a30B.

CrnexTp BoaoOpo/a.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlaﬁopamopuble pabomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX U JMHEHYATHIX CIIEKTPOB U3IY4EHUS.

2. HccnemoBaHme TpPEKOB: M3MEpEHHE HSHEPIMM YACTHIBI 110 TOPMO3HOMY NyTH (IO

doTorpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IHoBTOpPUTEJIHbHO-0000 1IN MOYJIb.

[ToBTOpUTENEHO-0000IIAIOIIHI MOYJIh MPEIHA3HAUECH JJII CUCTEMAaTHU3aI[uu U 0000IICHHS
IPEIMETHOTO COJIEPKaHUS U OIIbITA AEATENbHOCTH, MPUOOPETEHHOIO MPU U3YYEHUH BCETO Kypca
¢bu3MKH, a TakkKe I MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY O (pU3UKe IS
00yyaroImuxcsi, BBIOPAaBIINX 3TOT yUeOHBIH Mpeamer.

[Tpu n3ydeHnn 1aHHOTO MOAYJISI PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI A€SITEIBHOCTH,
Ha OCHOBE KOTOpPBbIX OO0ecleYuBaeTcsi JOCTHKEHHE TMPEJAMETHBIX W METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaTOB O0OydeHHUs, (POpMHpYeTCs €CTECTBEHHOHAY4Has I'PaMOTHOCTH:
OCBOEHHUE HAYYHBIX METOJIOB UCCIICOBAHMSI SIBJIEHUI IPUPOABI U TEXHUKH, OBJIAICHUE YMEHUSAMU
OOBACHATH (PU3NUECKUE SBICHUS, IPUMEHSS MOJyUeHHbIE 3HAHUS, pelIaTh 3aJJaul, B TOM 4YHCIIe
KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMIIAIBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
4TO 00y4arolrecs BBITOIHAIOT 331aHNUs, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE SBJICHUS
B OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHUN, B TOM UHCIE AJS
IIPOBEPKHU TMIIOTE3 U MOJTYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, NPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX HICTOYHUKOB SHEPTUN HA OCHOBE 3aKOHA
MpEeBpaLIeHHs] U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTUU.

SRR

B cBsI31 ¢ 0TCYyTCTBHEM HEKOTOPHIX BUOB ( KOMIUIEKTOB) JIAOOPATOPHOTO 000y I0BAHHUS
MIPOM3BEICHBI 3aMEHbI (PPOHTATIBLHBIX JTAOOPATOPHBIX PA0OT U YPOKOB-UCCIIEIOBAaHUI Ha YpKU-
[IPAKTUKYMBI 10 PELIECHUIO 3a7a4 C COXPAaHEHUEM TEMATUYECKOW HAIPABIEHHOCTH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yuenne Qu3NKu Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HAMNpaBJICHO Ha
JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHI>IX PE3YyJIbTATOB.
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B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Y

oOyuatoterocst 6yayT chopMHUpPOBaHbI CIIEAYIONINE IUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (U3MYECKON HayKHM KaK MOILHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHNILIEH COCTABIISAIOIIEH KYJIbTYpPBI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HaHME LIEHHOCTHU 0€3011acHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH ITPaBUJI O€30I1aCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIIOBHSAX;

- ¢(hOpMHUPOBAHHOCTDH HaBbIKA pedIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IIpaBa y ApYyroro 4ejaoBeKa;

6) TpyaoBoOro BocnuTaHus:

- aKTUBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 33a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alu, Topoja, Kpasi) TEXHOJIOTHUYECKOUN U COI[MaJIbHOM HaNlPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4YHCIIe U PU3NYECKUX 3HAHUI;

- UHTEpEC K MPAKTUYECKOMY H3yUEHHUIO NMpodeccuii, CBI3aHHbBIX ¢ (U3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MNpPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKpY>KaroIllel Cpeibl, INITAHUPOBAHMSI ITIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX NIOCIEACTBUM JUIs
OKpY>KaroIlen Cpeibl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOJIEM U MyTeH UX pelieHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBMM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

- TOoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHPOBATh HJEH,
MOHSITHSL, TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PUBHKH;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBJIATH B3aMMOCBS3H MPUPOJIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLICHKAa CBOMUX JEHCTBUM C YYETOM BIUSHMS Ha OKPYXKAIOILYIO CpEly, BO3MOXKHBIX
r7100ANBbHBIX TTOCIIEACTBUN.

METANPEIMETHBIE PE3YJIbTATHI
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B pesymbraTe oOcBOeHHMs mHporpamMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJIbHBIE y4yeOHBbIE MCWCTBUS, KOMMYHHKAaTHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIaccU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B PAacCMATPUBAEMBIX (DaKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBSI3U IMPU U3YYEHUU (PU3UYECKHUX SBICHUN U
MPOLIECCOB, JieNaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJTFOYCHUH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3X (PU3UICCKIX BEITUYNH;
CaMOCTOSITENILHO BBIOMPATh CIOCcO0 penieHus: yueOHoi Gpusndeckoi 3a1auu (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp Haubolee MOAXOIAIIET0O C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHS .

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS;

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (hU3MUecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpOBaTh  OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
POBEIEHHOTO HAOIOACHUS, OIIbITA, UCCIIEOBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a TAKkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTHl U 3alpoChl MPHU IOHCKE U OTOOpe
MH(pOpMalLlMU WIN JaHHBIX C YYETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAlbHYIO (OpMy MpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XOJie OOCYXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MIPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha pellieHUe 3a/1a4l U MOAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIeHNUS;
COMOCTARJIATh CBOM CYXKICHHS C CYXJICHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
0OHapyY>XMBATh PA3IUYHE U CXOACTBO IMO3HIIHIA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MUYECKOTO  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAMBUAYATILHON paOOTHI MpH
PEIICHNH KOHKPETHON (PU3HUECKOM MPOOIEMBI;
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MPUHUMATh LEJIU COBMECTHOM JESITENBHOCTH, OPraHU30BBIBATH JACHUCTBUS MO €€
JTOCTHDKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECChI U PE3YIbTAThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOTHI, JAOCTUTAs KAa4eCTBEHHOTO pPE3yJbTaTa IO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMU YWiICHAMU KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOYKT IO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble aeilcTBUA

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOLIUX [l peIIeHUs
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX NPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aayu WM IJIaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOLIUOHAJIbHBIA HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYyalluu U MpeasaraTh IjIaH e€ U3MEHEeHMs,

OOBSICHATH MPUYMHBI TIOCTUKEHUS (HEAOCTHKEHHS) pe3yJIbTaToOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJIHEHUS (HHU3HUECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Yy/IbTaTa LEIH U YCIOBUSM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€My, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYToro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPXKACHUSIX HAa HAYYHbIE TEMbI M TaKOE 5K€ IIPaBoO JPYToro.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TOHATHS: (HU3MUECKHE M XUMHYECKHE sBICHHs, HaOIIOJCHNUE,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSHUS BelllecTBa (TBEPIOE, KHUJKOE, ra3000pa3HoOe), MEXaHHUYECKOe
IBW)KEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPaeKTOPHSI,
paBHOAEWCTByIOIast cuia, jaedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC IBWXKXCHUC, WHCPLUA, B3aHMOI[€I>'ICTBI/Ie TCJI, PaBHOBCCUC
TBEPABIX TEJ C 3aKPETIEHHON OCBIO BPAICHUS, Iepeiada JaBJICHHUS TBEPIBIMHU TEIAMH,
XKHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JMAaBlCHHE, IUIaBaHUE TeJ, NPEBPALICHUS
MEXaHWYECKOW YHEPTHH) 110 OTNMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
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pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOLIEM MHpE, B
TOM uucie (pU3MYecKHe SIBICHUS B MPHUPOAE: MPUMEPHI IBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO JaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUe pbIO,
pBIYard B TeJE YeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (IIPU3HAKHU) (PU3NYECKUX SBIICHUI;
OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJjla TSXKECTH, BEC Tella, CUJla TPEHUs, 1aBjeHue (TBEPAOTro
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT MOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYeCcKass U INOTEHLHUaJbHAsl 3HEPIus), MpU OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT UCTIOIb3YEMbIX BETUYHMH, X 0003HAUCHUS U €AMHULIBI (DU3HUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
OPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCUMOCTEH (PHU3NUYECKHX
BEIINYUH;
XapaKTepUu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U MIPOLIECCHI, CIIOB3YS MpaBuiIa
CIIOKeHHsI CHIT (BJIONIb OIHOM TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akon Apxumena,
MpaBUJI0O paBHOBecHs phiuara (0J0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHHUsS] MEXaHWYECKOW PHEpPruM, MpU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3allMCHIBATh €r0 MaTEMaTU4YECKOE BBIPAKEHHUE;
00BACHATH (PU3UUECKHE SBICHHUS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:  BBIBIATH  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBa (U3MUECKUX SBJICHUM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
pemate pacuéTHble 3adadyd B 1—2 [EWCTBUA, HCIONB3YysA 3aKOHBI U (OPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHUE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33/1aul 3alUChIBATh
KpaTKOE YCJIOBME, IMOJACTaBIATh (hU3MUECKHE BEIWYMHBI B (POPMYJBl U IPOBOJIUTH
pacy€Tbl, HaXOAWUTh CIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHus 3ajad,
OLICHUBATh PEAIMCTUYHOCTD MOJIYYEHHON (PU3UUECKOMN BETNUNHBL;
pacrio3HaBaThb poOIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIIENIATH IPOBEPSIEMOE NPEANONIOKEHHE (TUIIOTE3Y),
pa3ianyaTh ¥ WUHTEPHPETUPOBATH MOJIYYEHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOJ€
OTIBITA, J€JIaTh BBIBOJIBI 110 €r0 PE3yJbTaTaMm;
MIPOBOAMTDH OMNBITHI MO HAONIOEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten: (popMyaHpoBaTh TMPOBEPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBI;
BBITNOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IUQPOBBIX NMPHOOPOB, 3aMHCHIBATDH
MOoKa3aHUs IPUOOPOB C YIETOM 3aJaHHOU a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKO BEIMUYUHBI OT JPYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUJIbl TPEHUS CKOJIBKEHHs OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIaan
CONPUKOCHOBEHUS TEJ, CUIIBl YIIPYTOCTH OT YJIJIMHEHUS MPYKUHBI, BBITAJKUBAIOIIEH
CHIIBI 0T 00BbEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUS TEJN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEeOBaHMUS, COOMpaTh YCTAHOBKY U  BBIIOJHATH
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U3MEpEeHus, cienys MpeIoKeHHOMY IUIaHy, (PUKCHPOBAaTh PE3yNbTaThl MOTY4EHHOU
3aBUCUMOCTH (DU3MUECKUX BETUUYHH B BUJIE MTPEITIOKEHHBIX TaOIUI] U TpaprKOB, AeNaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

MPOBOJAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BeIECTBa
JKUJKOCTH W TBEPAOrO Tella, CUla TPEHHUsI CKOJIBKEHMs, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KO3 PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIENysl HPEAIOKECHHON
MHCTPYKIUU: IIPHU BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY
Y BBIUUCIISITH 3HAUEHUE UICKOMOM BEIMUUHBI,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu  padore ¢  J1ab0paTOpHBIM
00opyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIatOIIMECs COCY ibl, OapOMeTp, pblyar, MOJABUKHBIN U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOMCTB C ONOpPOM Ha HX OMNMCAaHUA (B TOM 4MCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUN IMpPEcC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoC,
apeoMeTp), UCMONb3ys 3HAHHUA O CBOMCTBAaX (PU3UYECKUX SBICHUN M HEOOXOIUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HHM IS 0OeCredeHus
0e30macHOCTH TpU OOpalieHHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3J0pOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUM U ITyTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEIATH HHPOPMALIHIO, KOTOpast SBJISIETCS MPOTUBOPEUNBON
WJTH MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsT HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro copepkaHusi, B TOM YHCIe MyOJINYHO JIeNaTh
KpaTKue COOOIIeHHS O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEeI0OBAaHUM, IPU 3TOM
IPaMOTHO HUCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IIPE3EHTALNEH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirts 00sS3aHHOCTH B
IpyNIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOILIUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIe pe3yabTaTbl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBIA U HEHACBILIEHHBIN 1ap, BIAXKHOCTb BO3/yXa, TEMIIEPATYPa, BHYTPECHHAA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKHUI 3apsil, dJIEKTPUIECKOE
MoJie, MpOBOAHUKHU U JUIJICKTPUKH, MOCTOSHHBIN BHGKTpI/I‘{eCKI/Iﬁ TOK, MaroHuTHOC I10JIC,
pa3iuuaTth SIBICHUS (TEMJIOBOE pacHIMpEeHHE W CKaThe, TeIulonepenava, TEIUIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUISPHbIC SBJICHUSA, HCIApEeHUe, KOHIACHCALIUS,
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IIJIaBJICHUE, Kpuctajm3anmuss  (OTBEpIEBaHUE), KMIICHHE,  TeIulonepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOACHCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJEHCTBUE
MarHuToB, JACUCTBHE MAarHUTHOIO IOJIA HA IPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3UUECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaulbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHME OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUUYECKHE SBJICHUS B aTMOCc(epe, SIEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emiy, Apeid MmoarocoB, poiab MArHUTHOTO MOJIA AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHUE, IPU OSTOM I[E€PEBOJAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUIA;

OTHCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSsS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YJAEIbHAs TEIIoTa
napooOpa3oBaHus, yAeidbHas TEIJIOTa CTOPAHUS TOIUIMBA, KOA(PQUIMEHT IOIEe3HOrOo
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUYECKHUN
3apsill, CUJIA TOKA, DJICKTPUYECKOE HAIPSKEHUE, CONPOTUBIICHUE IIPOBOJHHUKA, YIEIbHOE
COIIPOTHUBIIEHUE BEILECTBA, pa0OTa U MOUIHOCTb 3JEKTPUUYECKOT0 TOKA), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3yEMBIX BEJIMYHMH, 0003HAYCHUS U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
(Gu3NYECKyI0 BEJIWYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TIpadUKH H3YyYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHe SBICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUHM CTPOEHUS BEIECTBA,
HPUHIMI CYNEPIIO3ULIMH T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija,
3akoH OMa 17151 ydacTKa Lemnu, 3akoH Jxoynsa—Jlenna, 3aKkoH COXpaHEHUs SJHEPTUuH, IpU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBaTh €0 MaTeMaTHYeCKOe
BBIPAKCHMUE;

OOBSICHATh (hr3HMUYEecKHe MPOLECcChl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTYyalUi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIABIATh IPUUUHHOCIIECACTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3adauyd B 2-3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHSI 3a/]a4i 3alMChIBATh
KpaTKoe YCIIOBHE, BBISBIATH HEIOCTATOK MaHHBIX JJIs pelIeHHUs 3a7ayd, BbIOMpPATh
3aKOHBI U POPMYIIbI, HEOOXOIMMBIE /1JIsl €€ pelIeHHUs], TPOBOJUTE PAcUEThl U CPAaBHUBATh
MOJIy4eHHOE 3HaYeHHEe (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPoOJIEMbl, KOTOPHIE MOKHO PELIUTH TPU TOMOIIHN (PU3NYECKUX METOJIOB,
WCIIONIb3Ysl ONMCAHUE WCCIENAOBAHMS, BBIEIATH IPOBEPAEMOE MPEATION0KEHUE,
OLICHUBATH [IPAaBUIILHOCTH NIOPsAJIKA IIPOBEICHUS UCCIIEA0BAHM, 1EJIaTh BHIBOBL;
IPOBOJUTH ONBITHI IO HAOIIOACHNUIO (PU3MUECKUX ABICHUNA WM (PU3MUECKHX CBOWCTB
Tesl (KalWUISIPHBIE SIBICHMS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U HATPEBAHUS IIPU U3JIyUYEHUH OT LBETA
U3Iydaome (momIomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIIEpaTypbl KUAKOCTM M IUIOIIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsOB, B3aMMOJCHCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIN3alysl MATHUTHBIX IIOJIEH MOCTOSHHBIX MarHUTOB, NEUCTBUS MATHUTHOIO MOJIS
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Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUTATEIS
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUsA, COOUpPaTh
YCTaHOBKY M3 IPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

BBITOJHATH NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IHPUOOPOB U JIATUUKOB
¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICJOBAHHE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYUHBI OT JPYroul C
MCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUH (3aBUCHUMOCTbH CONPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JJIMHbI, IJIOLAJN MONEPEYHOro CEUYEHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO M MapajUIeIbHOIO COEAMHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHUs (U3NYECKUX BEIMUYUH (yIesIbHAs TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEeUI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOnrofarh MpaBuja TEXHUKM Oe30macHOCTH Ipu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUH U
HeoOXouMble (PHU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIIEN0BAaTEIbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHMHA B TOBCEIHEBHOW >KM3HM Uil OOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolllei cpee;

OCYILECTBIIATH MOMCK HHPOpMaLUHU pu3nueckoro coaepkanus B IutepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHHS JIOTOJIHHUTEIbHBIX HCTOYHHUKOB BBIIEISATH
UHPOPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh MIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3M4ECKOro coaepkKaHus, CIIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3UUECKOTO COJACP)KaHUs, B TOM YHUCIIE
nyOoJIMYHO  NPEACTaBIATh  pEe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOM
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JEATEIbHOCTH, IIPU 9TOM I'PAMOTHO HCIIOJIb30BaTh U3YYCHHBIN IOHATUMHBIA amnmapar
Kypca (pU3MKH, CONMPOBOXKIATh BHICTYIICHHE IIPE3CHTAL[EH;

OpU BBIIOJHEHUH YYeOHBIX IPOEKTOB W MCCIENOBAaHUN (PU3UUECKUX IPOLIECCOB
pacrpenesaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABIEHHBIMU 33JadaMH,
CICIUTHh 3a BBIIOJIHCHMEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYNIbI,  BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K kxonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOT0 IBUXKEHUS, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TEperpy3ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tela, paBHOBECHE,
MeXaHWYeCKne Kone0aHus ©  BOJHBI, 3BYK, HWHOQPa3BYyK M  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOIJIOIEHus, anbda, Oera- m Tamma-
U3ITy4eHUSs], U30TOIIbL, SiAepHAs YHEPTeTHKA,

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaJICHHE T, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
KoyiebaTebHOe JBIKEHHE (3aTyXalollue W BBIHYXKICHHBIE KoJeOaHMs), pE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpa)XX€HHE 3BYKa, MPSMOJIMHEHHOE pPAacIpOCTpaHEHHE,
OTpaXeHHE U MPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOT O CIIEKTPa U3IIY4YEHHUS ) 110
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE
duznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUIN B OKpY’KaroieM Mupe (B
TOM 4yHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cucTeMBbl, PEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHAaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHWE SBJIEHUS B  MpHUpPOJAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIM
GoH, KOCMHYECKHME JIy4d, paJAHUOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyY€HH Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCISATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTNMCHIBAaTh U3yYEHHBIE CBOWCTBA TeN U (PU3NYECKUE SBIICHUS, UCIIONB3Ys (PU3NYECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTrO MaJeHMsI, BEC Teja, UMIYJIbC Tea, UMITYJIbC
CHUJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUATBHAS HEPTUS TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCcKast
DHEPrus, MOJHAS MEXaHHUYECKask YHEPTHsl, IEPHOJ] H YacTOTa KOJIeOaHUIA, JITNHA BOJHBI,
IPOMKOCTH 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEIIOMIICHUS CPEJIb),
IIPHU OMHCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCTOIh3YEMbIX BEIUYHH,
0003Ha4YeHHs] M €AUHULIBI (PU3UUYECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOLINE
JTaHHYI0 (U3HUYECKYIO BETUYHHY C IPYTUMHU BETUYMHAMU, CTPOUTH TPAPUKU U3YICHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIUUNH;
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XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLIECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HNPUHIMII CYNEPIO3ULUU CHI,
IPUHLINII OTHOCUTENBbHOCTH ["anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MacCOBOTO YUCEI TP SJIEPHBIX PEAKIHSX, IPU TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa U 3aIIMChIBaTh €0 MaTeMaTUYECKOE BbIPA)KEHUE;
OOBSICHATH (pU3MUYECKHE TMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SBICHHH, (U3NUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;
pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Y
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
M30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC IS PELICHUS,
OPOBOJIUTH PAacy€Thl U OLIEHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEIIMYUHBIL;
pacrio3HaBaThb po0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU MTOMOIIN (PU3MUECKUX METOJIOB,
UCMOJb3Yysl OIMCAaHHWE MCCIEIOBaHMSA, BBIICIATh INPOBEpPSAEMOE IPEAINONIOKEHHE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBL,
UHTEPIPETHUPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;
IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHa, 3aKOHa COXpaHEHMs SHEPruu, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3jioKeHue Oesoro cBeTa B CEKTP, U3yUYeHUE CBOWCTB U300pakeHHUs B INIOCKOM
3epKajie U CBOWCTB M300pa)keHUs TpeAMeTa B coOuparoled JHH3e, HaOIIoJIeHUe
CIUIOIIHBIX M JIMHEHYaTBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMUCHIBATH XOJ OMbITA WU €O
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;
IPOBOAMUTHh IPHU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNIUYUHBl ((OKYCHOE pacCTOsIHHE COOMparoliel JUH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHHst (M3MEPUTENILHOTO TpUbopa);
MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIUYMH C HCIOJIb30BAHHUEM
NPSIMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBUKCHUN
0€e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYECKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKE€HUS CBETa OT yIJia MaJieHus U yrija NpeioMIIeHHUsS OT
yIila majieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
TaOIUI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHHUS;
MPOBOANTH KOCBEHHbIE HU3MEpPEHHUs (U3NYECKUX BEIMYMH (CpelnHss CKOpOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTb, YACTOTA U NMEPHOJ KOJIeOaHUI MaTEMaTHYECKOT0 U IPY>KUHHOT'O MasITHUKOB,
onTUYecKas cuja coOuparomeil JHH3BI, PaJWOAKTUBHBIM (OH): IJIAHMPOBATH
U3MEpEHUsi, cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHU,
CIIeys MPeUI0KEHHOM HHCTPYKIIUH, BBIYUCIISATH 3HaUEHUE BETMYMHBI U aHAIM3UPOBATh
HOJIy4EeHHbIE PE3YNbTaThl C YUETOM 3aJJaHHOM MOTPEUTHOCTH U3MEPEHU;
coOuoaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
0o0opy0BaHUEM;

20



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3NYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEUYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTAHETapHAas MOZEIIb aTOMA, HYKJIOHHAs! MOJICJIb aTOMHOIO Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJOKECHHUS,
paccTosHUS ¥ YCKOPEHHS, PaKeTa, 9X0JIO0T, OUKH, IIEPUCKOII, (poTOanmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX MPOLECCOB MPH PELICHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS U300paK€HUN B IUIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUST (PM3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW >KM3HM s OOeCre4eHust
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBamu,
COXpaHEHMs 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXKarolllen cpene;

OCYIIECTBIISATh MOHMCK HMH(POpManuu (uzndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIEHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOIUTh HYTH OIPEICICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3a/laHMI HAayYHO-TIOMYJISPHYIO JIMTEpaTypy
(Gu3UUecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalIbl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OpMAaLIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUS, NyOIMYHO TPEACTABIATH
pe3ynbTaThl IPOEKTHOW WIIM UCCIIEI0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ y4éToM OCOOEHHOCTEeH ayauTOpuu
CBEpPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumenoBanue  pa3geJioB H  TeM K I (uudpossbie)
n/n MPOrpamMmbl Bcero 0;[ TPOALHbIE pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAKOIIEro MUPa
1.1 dusnka - HayKa 0 IPUPOIE 2 Bubmaorexa HOK
: yKka 0 IpHpoZ https://m.edso0.ru/7f416194
bubnuoreka HOK
1.2 PU3HIECKHC BEHIHHEI 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka LHOK
1.3 EcTecTBeHHOHAYYHBIN METO/1 O3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Utoro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBeJeHUS 0 CTPOEHUHU BellleCTBA
2.1 Ctpoenue BellecTBa 1 bubmorexa HOK
' p m https://m.edsoo.ru/7f416194
29 JIBM>KeHWEe W B3aUMOJAECHUCTBHUE YaCTHII 5 1 bubnuoreka [HOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 Arperatable COCTOSIHHS BEIleCTBa 2 bubmorexa HOK
' P t https://m.edsoo.ru/7f416194
Uroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
bubmmorexa HOK
31 Mexanmueckoe amwienue 3 https://m.edso00.ru/7f416194
bubnuorexa [HOK
3.2 Mnepups, macca, mioTHocTs 4 1 https://m.edso00.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 Bubmorexa HOK

https://m.edso0.ru/7f416194
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Hroro no pazneny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 [asnenue. Ilepenada nasieHus TBEPABIMU 3 bubnuotexa [HOK
' TeJaMHU, )KUIKOCTAMH U Ta3aMu https://m.edsoo.ru/7f416194
bubnuoreka LHOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bubnuoreka HOK
4.3 ATmocpeproe naserme 6 https://m.edso0.ru/7f416194
44 JleicTBue  KHMAKOCTM M Ta3a  Ha 7 3 bubnuoreka [HOK
' HOrpyXEHHOE B HUX TEJI0 https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3znen 5. PaboTa u MOIIHOCTL. JHEpPIUs
bubnuoreka HOK
>1 Pabora 1 MompgocTs 3 . https://m.edso0.ru/7f416194
bubnuoreka HOK
5.2 Hpoctsie mexarmsmb! > . https://m.edso0.ru/7f416194
bubmunoreka [HOK
53 Mexaneckas SHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 1O 68 12

I[TPOTPAMME
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8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
. HaumeHoBaHHe Ppa3ieioB W TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 06PA30BATETbHBIE
padoThI padoThI pecypesl
Pa3nea 1. TenioBble siBJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmorexa LOK
' https://m.edsoo.ru/7f4181ce
bubnuoreka OK
1.2 Tenosbie nporecc! 21 1 S https://m.edsoo.ru/7f4llé1ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUYECKHE 3aps/ibl. 3apsyKEHHbIE Tella 7 1 bubnuoreka HOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 Egg?}l;r);e:dioo ru/ 7 41%?(:12
bubnuorexa HOK
2.3 MarHuTHBIC SIBIICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bubnuorexa HOK
24 ICKTPOMATHHTHES HHIYKIIH S 4 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB o 68 3 145
I[TPOTPAMME '
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3igejioB M TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKaneCRne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexanuveckue siBJeHUsI
11 Mexanudeckoe ABMKCHHE U CIOCOOBI €Tro 10 1 bubnmmoteka [HOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka LHOK
12 Bsanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [HOK
13 3AKOHBI COXPAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexanuveckne KoJie0aHus U BOJIHBI
bubnuorexa HOK
21 Mexanuseckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [HOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjileKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE oJie oo 9 bubnuoteka LHOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmorexa [1O0K
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bubnuoreka LHOK

4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
Bbubnuorexa HOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBanToBBI€E SIBJICHHS
Bbubnuorexa HOK
51 Hcnyckanue U MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
5.2 CTpoenue aTomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka HOK
>3 #lneprbie peakiiin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpeHre u 0000IICHUE COAEpKAHUS 9 2 bubnuoreka LHOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB 1o 102 7

I[TPOT'PAMME
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon Kon
azena SeMEHTA IIpoBepsiemble 3JIeMEHTHI COJleP:KAHMUS
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

®usuka — Hayka o npupoje. fBneHus npuponasl. OU3NYECKUE SABIICHUS:

11 MEXaHUYECKUE, TEIJIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBbIE

19 ®dusnueckue BenUuuHbL. M3mepenue ¢usnueckux BenuuuH. Pusnyeckue
npubopsl. [lorpemHocts n3MepeHuii. MexxayHapoiHasi CHCTeMa eIUHUI]
EcrecTBeHHOHAY4HBI METOX TO3HAHMA: HAONIOJCHHE, ITOCTaHOBKA

1 1.3 Hay4yHOI'0 BOIPOCA, BBIIBHKEHUE TMIIOTE3, HKCIEPUMEHT IO IPOBEPKE

TUN0TE3, 00BSICHEHNE HAOII0AaEMOT0 SIBJICHMUSI

1.4 Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTryeckue paboOTHI:
N3mepenue paccTossHUAMN.

15 N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Ornpezenenne pa3MepoB MajbIX TEJ.
N3mepenue TemmepaTypsl MPU MOMOIIM SKUIKOCTHOTO TEPMOMETpa H
JlaT4rKa TeMIIEpaTyphl

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEIIECTBA

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJbl, HMX pa3Mmepbl. ONbITHI,

2.1 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

99 JIBrxeHne dyactuil BeniecTBa. CBs3b CKOPOCTH JABWXKEHHUS YaCcTHI[ C
Temneparypoil. bpoynoBckoe nBuxenue, nuhdysus

2.3 B3anmMopeiicTBre yacTHI] BEIIECTBA: IPUTSIKEHNE U OTTAIKMBAHUE
ArperatHble COCTOSTHUS BELIECTBA: CTPOCHHE ra30B, )KUIKOCTEH U TBEPABIX

2 2.4 (kpucTayuinueckux) Teia. B3auMocBsI3b MEXIy CBOWCTBaMH BEIIECTB B

Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
-Onenka jauameTpa aroMa METOAOM PsoB  (C  HCIOJIb30BAHHEM

2.6 ¢dororpaduii).
-OnpITHl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
-OmnpITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKSHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexanunueckoe ABuxkeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBUKEHUE

32 Cxopoctb. CpenHsasi CKOpPOCTh MPH HEPABHOMEPHOM JABMKEHHH. Pacuér
MyTH U BPEMEHH JIBUKCHHS

3 33 SBnenue uHepuuU. 3aKOH MHEpIUHU. B3aumojnelcTBue Ten Kak MpuYrMHa
' W3MEHEHHUs CKOPOCTH JIBIXKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella

34 [TnotHocts BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
enuHUIle 00BEMA BeIeCTBa

3.5 Cuila KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell
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3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuipl € TOMOIIBIO
JTMHAMOMETpa

SBnenue TAroTeHUs U cuia TsbkecTd. Cuila TSHKECTH Ha JPYruX IUIAaHeTax.
Bec Tena. HeBecomocTth

3.8

3.9

Cuna tpenus. TpeHre CKOMBXKEHHUS U TPEHUE MOKOs. TpeHue B mpupojie u
TEXHUKE

CrnoxeHue cuil, HalpaBJICHHBIX MO OJHOM mpsMoil. PaBHonelcTByOImas
CuJI

3.10

3.11

[IpakTuyeckue paboTHI:

Omnpenenenne CKOPOCTH PaBHOMEPHOI'O ABM)KEHHUS (IIapUKa B KUAKOCTH,
MOJIEJIN JEKTPUYECKOT0 aBTOMOOMIIA U Tak jainee). Onpenenenue cpeaHen
CKOpPOCTH CKOJIbXKEHUsI OpycKa MJIM HIapUKa IO HAKIOHHOW IIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPAOro Ttena. ONBITH, JEMOHCTPUPYIOIINE
3aBHCUMOCTh PACTSDKEHUS (IedopManuu) MPYXKHHBI OT HPUIOKEHHOU
cwibl. OnpITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  TPEHUS
CKOJIBJKEHUS OT BECa TeJIa U XapaKTepa CONPUKACAIOIUXCS IIOBEPXHOCTEH
@usnueckue SBICHUSA B INPHUPOJE: NPUMEPHI JBWKCHUS C Pa3IMYHBIMU
CKOPOCTSIMM B >KMBOM M HEXWBOW NPUPOJE, ACUCTBUE CHUIIBbI TPEHUS B
IIPUPOJE U TEXHUKE

3.12

TexHuueckue YCTpOfICTBaI JUHAMOMCETDP, IMTOJIIHUITHUKKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBép,[[OFO tena. CrocoObl YMCHBUICHUS U YBCIIMYUCHUSA JABJIICHUA

4.2

I[aBJ'IeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHMA ra3a OT O6’béMa, TCMIICPATYPhL

4.3

[lepenaua namiaeHUs TBEPABIMU TElIaMM, KHAKOCTSIMU M Ta3aMH. 3aKOH
[Tackang. [IlHeBMaTHUEeCKHE MaIUHbBI

4.4

4.5

4.6

3aBHCUMOCTh JIaBIIEHUS JKUJIKOCTH OT TayOMHBL. ['mapocTaTHueckuit
napagokc. CooOmraronuecs: cocybl. [ napapnunueckue MexaHU3Mbl
Atmocdepa 3emun u atmocepHoe masieHue. [IpuunHbI CyIecTBOBaHMS
BO3AyIIHOM oOosmoukn 3emnu. Omnbir  Toppuyemin. 3aBUCHUMOCTb
aTMoc(hepHOro JaBJIE€HUs OT BBICOTHI HaJl YpPOBHEM MOPSI

WN3mepenue armocdepHoro namieHus. I[lpubopsl st  u3MeEpeHHUs
aTMOC(EepHOTO AaBICHUS

4.7
4.8

4.9

JleiicTBHE )KUIKOCTH U ra3a Ha OTPYKEHHOE B HUX Tel0. BeITankuBaromas
(apxumMenoBa) criia. 3aKkoH Apxumesa

[InaBanue ten. BoznyxonnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanune 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa NOrpyXEHHOM B
KUAKOCTh 4Yacth Tena.  OmnpeneneHne  BBITAJIKHUBAIOIIEH — CHUIBI,
JNEUCTBYIOIIEH Ha TeNlo, IMOIrpyX€HHOe B XKUAKOCTh. [IpoBepka
HE3aBHCHUMOCTH BBITAIKMBAIOUIEH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT Macchl Tena. ONnbIThI, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTD
BBITAJKUBAIOIICH CHIIBI, ACUCTBYIOLIEH Ha TENO B KHUAKOCTH, OT 00BEMa
MOTPYKEHHOW B JKHIKOCTh YaCTH TeJla M OT IUIOTHOCTH JKUJKOCTH.
KoHcTpynpoBanue apeomerpa WIM  KOHCTPYMPOBAaHUE JIOAKH W
OIpeJieNIeHue €€ TPy30N0bEMHOCTH

4.10

Ouznyeckue SIBICHUS B MPUPOJIE: BIMSHHE aTMOC(EpHOro NaBieHHs Ha
KUBOW OpraHu3M, TUIaBaHUE PHIO
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Texnuuyeckue yCTpoiCTBa: cOOOLIAIONIMECS  COCYIbl, YCTPOMCTBO

411 BOJIOIIPOBO/IA, TUPABINICCKUI TIpecc, MAaHOMETP, 0apOMETP, BBICOTOMED,
MOPUIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTbD, DHEPT' U

5.1 Mexanunyeckas padbora

5.2 MexaHn4deckast MOIIIHOCTb

53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuio
paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY

55 «3onotoe mpaBwio» MexaHukd. KoadduuueHT mnone3Horo nencTBus
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY ¥ TEXHHUKE

5.6 [ToTennmanpHas SHEPTUM TeJA, MOTHATOTO HaJ 3eMIIEN

5 5.7 Kunernueckas sHeprus

58 [lonnas MEXaHWYECKas JHEPrus. 3aKkOH U3MEHEHUSI U COXPAHEHUs
MEXaHUUYECKOI dHepTrun
[IpakTuueckue padbOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBM)KEHUH TEJa 1O

5.9 TOPU30HTANILHON TIOBepXxHOCTU. lccinenoBaHue yCIOBHIl paBHOBECUS
ppraara. M3mepenue KIIJI HakioHHOM IIockocTH. M3ydeHume 3akoHa
COXPaHEHUS MEXaHHUUECKON YHEPTHH

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEJIOBEKA

511 TexHuueckue yCTpoONCTBA: pbluar, MOJABMKHBIN M HEMOJBHKHBIM OJIOKH,
HaKJIOHHAsl IIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY

8 KJIACC
Kon Kon
pasnea eMeHTA IIpoBepsiemble 3jIeMeHTHI CO/IeP:KAHUS
TEIUUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KUHETHYECKONH TEOPHUH CTPOEHHUS

6.1 BemiectBa. Macca u paszmepbl MousieKyd. ONBIThI, TOATBEP)KIAIOIINE
OCHOBHBI€ IT0JIOKEHHSI MOJIEKYJISIPHOKHUHETUYECKON TEOPUU

6.2 Mogenu TBEPAOrO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUI BeIleCTBa.
Kpucrannuueckue u amopdHble Tena

63 O6T)$ICHCH%C CBOMCTB Ta30B, H(I/I)IKOC}“ef/'I A TBEPABIX TEA HA OCHOBE
I0JIOKEHUH MOJIEKYJISIPHOKUHETHYECKON TEOPUH

6 6.4 CmauuBaHMe U KallWJUISIPHbBIE SIBJICHUS

6.5 TemoBoe pacilIupeHne U cxaTue

6.6 Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBHKEHUS
4acTHIL

6.7 Buytpennsas »sHeprus. CrocoObl HM3MEHEHUS BHYTPEHHEW SHEpIuu:
TEIUIoNepeauya u CoBeplieHre padboThl

6.8 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3Ty4YEeHUE

6.9 KoandecTBo TemioTel. Y aenpHas TEMIOEMKOCTh BELIECTBA
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6.10

TemnooOMeH U TEII0BOE paBHOBECHUC. YPaBHeHI/Ie TEIIOBOro OajaHca

IInaBneHne wu OTBCPACBAHUEC KPUCTATNIMYCCKHUX BCIICCTB. yI[eJ'IBHaH

6.11
TEIUIOTA IJIABJICHUS
[Mapoobpa3zoBanue u koHjaeHcarus. Mcmapenue. Kunenwe. VYnenbHas
6.12 TEIJIOTa Mapoo0pa3oBaHus. 3aBUCHMOCTh TEMIEpPaTyphl KHIIEHUS OT
aTMoc(hepHOro JaBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUS
6.15 [Tpunnuner pabotel TeroBeix apurareneid KIIJ TemmoBoro nBurarens.
TemioBele ABUTATEIN U 3alIUTA OKPYKAIOLIEH CPe/Ibl
6.16 3aKOH COXpaHEHMs U MIPEBPALECHUS SHEPTUU B TEIUIOBBIX IIpoLieccax
[IpakTuueckue padbOTHI:
OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OneITHl MO HAONIONCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U
TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MIMIPHIIA.
OnpIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIH OXJIAXKICHUS.
[IpoBepka rumnore3sl JIMHEMHOW 3aBUCUMOCTH JTMHBI CTOJIOUKA KUIKOCTH
6.17 B TEPMOMETPUUYECKOI TPyOKE OT TeMIIepaTyphl.
HaGntonenne wu3MeHeHMsI BHYTPEHHEM »JHEpruu Tejla B pe3yjbTare
TeIuIonepeay U paboThl BHEIIHUX CHIL.
WccnenoBanue siBieHus TeIuooOMeHa NpU CMEHIMBaHUM XOJOJHOM H
ropsiueil BOABL.
OnpeneneHre  KOJAWMYECTBa  TEIJIOTHI, TOJYYEHHOrO BOJOM  mpu
TErI000MeHe C HarpeThIM METAJUIMYECKUM IIUITHHIPOM.
Onpenenenue ynenbHON TEIIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.
Onpenenenre yaeabHON TEIJIOTHI TUIABJIECHHUS JIbJIA.
®usnueckue SBICHUS B NPHUPOJE: IMOBEPXHOCTHOE HATSKEHUE W
6.18 KaMWUISIPHBIE SBJIEHUS B MPHUPOJE, KPUCTAJUIBI B HPUPOJIE, H3ITYUYECHUE
Connna, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 0O0pa3oBaHHME PpOCHI,
TyMaHa, UHesl, CHera.
TexHuueckue yYCTpONCTBA: KamWUISAPbl, MPUMEPbl  HCIOJIB30BaHUS
6.19 KPUCTAJJIOB, KUJKOCTHBI TEpMOMETpP, JATUMK TeMIlepaTypbl, TEPMOC,

CUCTCMA OTOIJICHUSA NOMOB, TUT'POMETPBI, ICUXPOMETP, ITapOBasi Typ6I/IHa,
ABUTATC]Ib BHYTPECHHCTO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanys Teil. J[Ba poaa 3JIeKTpUUYECKUX 3aps 0B
B3aumoneiictBue 3apsokeHHBIX Ten. 3akoH KynoHa (3aBUCHMOCTH CHITBI
7.2 B3aMMOJCHUCTBHS 3apsHKEHHBIX TEI OT BEJIMYMHBI 3apsAJOB U PaCCTOSHUS
MEXTy TEJIaMH )
73 DnekTpuyeckoe noje. Hanpssk€HHOCTh aiiekTpuyeckoro modid. [Ipuniun

CYTMEPIIO3UIINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
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Hocurenu snextpruyeckux 3apsiaoB. DJIeMEHTapHbIHN AIeKTPUUYECKUil 3apsi.

74 Crpoenue atoma. [I[poBOAHUKY U AUDIIEKTPUKHU

7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

76 DONEeKTpUYECKUH TOK. YCIOBHS CYHIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
M CcTOYHNKH NOCTOSTHHOTO TOKA

77 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHUM TOK B KUJIKOCTSX U ra3ax

7.8 Onexrpuueckas 1nenb. Cuia Toka. DIEKTPUYECKOe HAIPSKEHUE

7.9 ConpoTHBICHHE MPOBOAHUKA. Y JCIBHOE COMPOTUBIICHNE BEIIECTBA

7.10 3akon Oma a1 yd9acTka 1enu

7.11 [TocnenoBarenbHOE M MApAIICIIBHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaGota u MoIHOCTB AneKTprudeckoro Toka. 3akoH Jlxoyns — Jlenna

713 DNeKTpUUeCKUe LEMU U MOTPEeOUTENN IIEKTPUUYECKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanne

7.14 ITocTossabIe MaruuThl. B3anMoeicTBHE MOCTOSTHHBIX MarHUTOB

715 MarnurtHoe nosie. MarauTHoe 1oJjie 3eMJIM U €ro 3HaueHue Il JKU3HU Ha
3emite

716 OnpiT Dpcrena. MarHuTHoe mojie 3IEKTpUYecKoro Toka. [Ipumenenue
9JICKTPOMArHUTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJS HA MPOBOJHHUK C TOKOM. DJIEKTPOJABHUTaTENb

7.17 MOCTOSSHHOTO TOKa. M crnonb30BaHKME ANEKTPOABUTATENCH B TEXHHUYECKHUX
yCTPOMCTBAX M HA TPAHCIIOPTE

718 Onbitel Dapaness. SIBneHue 3ieKTpOMarHUTHOW HHAYKIMH. [IpaBuio
Jlenma

719 OnextporerHepatop. CnocoObl TMOIYyYEHUS DIEKTPUUYECKOM DHEPIHH.
DNEeKTPOCTAaHIIMH Ha BO30OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTuueckue padbOTHI:
OneIThl 10 HAONIOACHUIO DIIEKTPU3ALMK Tel WHIAYKIUEH u mpu
COTIPUKOCHOBEHUH.
UccnenoBanue neWCTBUS SJIEKTPUYECKOIO TOJA HA MPOBOAHUKUA U
JTUDJICKTPHUKHU.
COopka u mpoBepKa padOThI MEKTPHUECKOH IeTH MTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HAMPSHKSHHUS.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7.20 OnbIThI, J€MOHCTPUpPYIOIINE 3aBUCHUMOCTh ANEKTPUYECKOTO

CONIPOTUBJIEHUSI TPOBOJHMKA OT €ro JUIMHBI, IJIOLAAW IONEPEYHOTrOo
CEUeHHUs U MaTepuana.

IIpoBepka mnpaBuMiia CIOKEHUS HANPSIKEHUH MPH IOCIENOBATEILHOM
COEMHEHUH JIBYX pe3uctopoB. IIpoBepka mpaBuiia i CUJIBI TOKA MpU
napajyieIbHOM  COeOUHEHHMH  pesuctopoB. Ompenenenue  paboOThI
ANEKTPUYECKOTO TOKa, UIYILIEro uepe3 pe3uctop. OnpenesaeHre MOIHOCTH
3JIEKTPUYECKOIO0 TOKa, BbIAEHsEMOW Ha pesucrope. HccienoBanue
3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIAaMIIOUKY, OT HAmpsDKEHUs Ha
Hed. Omnpenenenue KIIJI HarpeBarens. McciaenoBaHue MarHUTHOTO
B3aMMOJICHCTBUSl TOCTOSHHBIX MarHuToB. M3ydeHHe MarHUTHOTO MOJIS
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MOCTOSIHHBIX ~MAarHUTOB TIPH WX OOBEAVMHEHUHM H  pa3JCICHUMU.
UccnenoBanue nelcTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.
OnpITEl, JAEMOHCTPUPYIOIIUE 3aBHCHMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYLIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HANPaBJIEHUS TOKA B KATYIIIKE.
N3yuenue neWCTBUS MArHMUTHOTO TIOJISI HA TMPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u m3yueHue pabOTHI 3eKTpojBurarelns. M3Mepenwue
KIIJ »nekTpoaBUraTeabHOM yCTAaHOBKU. OIBITBI MO HUCCIEIOBAHUIO
SIBJICHUSI DJICKTPOMArHUTHOM MHAYKLIMH: UCCJIEIOBAHUE W3MEHEHHM
3HAYCHHMS ¥ HAPABJICHHUS] HHAYKIIHOHHOTO TOKA

duznyeckue SABICHUS B MPUPOJE: AIIEKTPUUYECKHE SIBICHUS B aTMocdepe,

7.21 AJIEKTPUUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE IMoJie 3eMiH, Jperd
MOJIFOCOB, POJIb MATHUTHOTO TOJIS JUIs )KU3HH Ha 3eMile, MOJIIPHOE CHSHUE
TexHnveckue ycTpoicTBa: AJIEKTPOCKOII, aMIIEpMETP, BOILTMETP, PEOCTaT,
CUETUMK JJIEKTPUUECKOW HHEPrHH, ODIEKTPOOCBETHTEIbHBIE TPHOOPHI,

7.22 HarpeBaTe/IbHbIC 3JIEKTPOTIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATENb TOCTOSTHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

9 KUJIACC
Kon Kon
pasgena| amemenra IIpoBepsieMble 31€eMEHTHI COAePKAHUA
MEXAHUWYECKUE SABJIEHUA

8.1 Mexanunueckoe ABMxeHue. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE

84 HepaBHomepHoe npsMosinHeiiHoe apwxkeHue. CpenHsis M MIHOBEHHas
CKOpOCTH TeJia IPH HEPABHOMEPHOM JIBHKEHHU

8.5 Yckopenue. PaBHOyCKOpeHHOE PSIMOJIMHEHHOE IBUKEHUE

8.6 CBoboanoe nagenue. OnbIThl ["anunes

8.7 PaBHOMEpHOE ABMKEHHE 110 OKpYyKHOCTH. Ilepron u yactora oOpalieHus.
JIuneitnas u yrioBas ckopoctu. LleHTpocTpeMuTeENbHOE YCKOPEHNE

8 8.8 [lepsriii 3akoH HploToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroTona

8.11 [IpyHIMI Cynepno3UIUH CHUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: CHila TPEHUS CKOJIbKEHHSI, CUJIa TPEHUS TOKOs, IPYTUe BUIIbI
TPEHUS

8.14 Cwita TSDKECTH M 3aKOH BCEMHPHOTO TATOTECHHUS. Y CKOpEHHE CBOOOIHOTO
naIeHUs

8.15 JBmxenne 1uaHer Bokpyr Connma. IlepBas kocMuyeckass CKOpPOCTbD.
HesecomocTs U neperpysku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEJIO
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PaBHOBecue TBEPAOro Tena ¢ 3aKperyi€EHHOW OChbIO BpalleHus. MoMeHT

8.17
cuibl. LleHTp TsKECTH

8.18 Nmnyinbce Tena. M3menenne nmnyibea. IMIynsc cuiibl

8.19 3aK0H COXpaHEHHS UMITYJIhCa

8.20 PeakTuBHOE qBUXKEHUE

8.21 Mexannueckas paboTa U MOIITHOCTb

8.22 Pabota cwi Tspkect, ynpyroctu, TpeHus. CBs3b SHEPTHH B padOThI

8.23 [loTenuuanpHas SHEpPrUs TeNa, MOIHATOTO HAJl HIOBEPXHOCTHIO 3eMIn

8.24 [ToTeHnmanpHass YHEPTUS CIKATOUN MPYKUHBI

8.25 Kunerndeckas sneprus. Teopema 0 KHHETHYECKON SHEPTUH

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEPTruu
[IpakTuueckue pabOTHI:
OrmpenenieHne CpeHEN CKOPOCTH CKOJIBKEHHSI OpycKa WM JBUYKEHUS
IapyuKka MO HaKJIOHHOW MiockocTu. OmpeneneHne YCKOpEeHUs Tela MpH
PaBHOYCKOPEHHOM JIBFDKCHUH TI0 HAKJIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THUIOTE3bI: €CAM MPU PABHOYCKOPEHHOM JIBIDKEHUH 0e3

8.27 HAYaJIbHOM CKOPOCTH ITyTH OTHOCATCS KaK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKHA BPEMEHHU OJJMHAKOBBI.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKONBXKEHHS OT CHIIBI
HOpMajibHOro  famieHus. OmpeneneHue  KodpuUIMEHTa  TpEeHHUS
cKosbkeHus. Onpenenenue KECTKOCTH NpyKuHbl. Onpenenenue paboTh
CWIBl TPEHHUS TMPU PABHOMEPHOM JBIDKEHUHU TeJIa MO TOPH3OHTAILHOM
noBepxHOCcTU. Onpenenenne paboThl CUJIBI YIIPYTOCTH MPHU MOABEME TPpy3a
C WCIIOJTH30BAaHUEM HEITOIBIKHOTO | ITOBIKHOTO OJIOKOB

8.98 dusndecKkue SBICHUS B MPUPOJIC: MPWIUBHI U OTIUBEI, JBUKCHHUE TUTAHET

' ConHeYHOM CUCTEMBI, peaKTUBHOE JIBIKEHUE )KUBBIX OPTaHU3MOB
8.29 TexHuyeckue yCTpONCTBA: CIUAOMETP, AATYMKU TMOJOKEHUS, PACCTOSHUS

U YCKOPEHMSI, PAKEThI

MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenpbHoe nBmwxkeHne. (OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMI:

91 MIEpPHOJ], YaCTOTa, AMILIUTY1a

92 MareMaTtnueckuil U NpyKUHHBIA MasTHUKU. [IpeBpalnenue sHepruu mnpu
K0J1e0aTeIbHOM JIBH>KEHUU

9.3 3aryxatomue Konebanus. Beinyxennsle kojaebanus. Pezonanc
Mexannueckrue BoaHbI. CBOMCTBa MeXaHW4ecKMX BOJH. IIpononpHble M

94 MOINEpeYHble BOJHBI. J[TMHA BOMHBI U CKOPOCTh €€ pAacCHpOCTPAHECHUS.
MexaHuuecKre BOJIHBI B TBEPAOM TeJIE, CEICMUUECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yapTpa3ByK
[IpakTuyeckue pabOTHI:

9.7 OmnpeneneHue 4acToTbl M Iepuoja KoseOaHMH MaTeMaTH4ecKoro

MasiTHUKA.
Onpenenenre 4acTOThl U Mepuo/ia KoeOaHuil MPYKUHHOTO MAasgTHHUKA
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10

11

HccnenoBanue 3aBUCUMOCTH MEpHOJA KOJICOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTHU. VccienoBaHrue 3aBUCMMOCTH MEpHOAa KoeOaHui
MPYXUHHOTO MasiTHHUKa OT Macchl rpy3a. I[IpoBepka He3aBUCHMOCTH
nepuosia KoiebaHui rpys3a, MOABEIIEHHOTO K HHUTH, OT MAacChl rpy3a U
KECTKOCTHU MPYKUHBI. MI3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

9.8 duznyeckue ABJNCHHA B NPHPOJE: BOCHPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUUYECKUE BOJIHBI, I[yHAMH, 9XO

9.9 TexHMuecKkue yCcTpoicTBa: HX0JIOT, UCIOIB30BAHUE YIbTPA3ByKa B OBITY U
TEeXHHUKE

DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTpOMarHuTHOE  IoJie. DJIEKTpOMarHuTHble BOJHBL. ~ CBONCTBa
ANEKTPOMArHUTHBIX BOJIH

10.2 [Ikana >1eKTPOMarHUTHBIX BOJH

103 DneKkTpoMarHuTHas rnpupojaa ceera. Ckopocth cBeta. BonHoBbIe cBolicTBa
cBeTa
[IpakTuueckue padbOTHI:

10.4 N3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOWIBHOTO
Tenedona

105 dusnueckue SBICHUS B MPHUPOJE: OMOIIOTHYECKOE JIEHCTBHE BHIUMOTO,
yIbTPa(pUOIETOBOTO U PEHTIT€HOBCKOTO U3ITyUYeHU N

106 TeXHHqUeCKHe YCTPOICTBA: MCIONIB30BAHUE DJIEKTPOMATHUTHBIX BOJH JUIS
COTOBOH CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBas mogens ceera. Mcrounuku cBerta

11.2 [IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxenue certa. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETa

114 IIpenomnenue cBera. 3akoH mpenomiieHUs cBera. lloiaHoe BHyTpeHHee
OTpa’KeHHE CBETA

11.5 JIunza. Xop tyyen B TuH3e

11.6 Onrtuyeckast cucteMa ¢goroanmapara, MUKpPOCKOIA U TeJIECKoIa

11.7 I'ma3 kak ontudeckas cucreMa. bIn30pyKocTh U JalTbHO30PKOCTh

118 Paznoxxenune Oemoro cera B cmektp. OmnbiTel HbtoToHa. CroxeHwue
CHEKTPAJLHBIX I[BETOB. Jluciepcus creTa
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCHMOCTH yria OTPa)KEHHsI CBETOBOTO JIyda OT Yriia
MaJIeHUsI.
N3ydeHnne xapakTepuUCTHK N300paKeHUS MIpeIMeTa B TNIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHUSI CBETOBOTO JIy4a OT yIJia

119 MaJCHHs Ha TPAHUIIE «BO3YX — CTEKIION.
[Tonyuenne n300pakeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO PacCTOSIHUS W ONTUYECKON CHUJIBI COOMparoIien
JIUH3BI.
OMnBITH TIO PA3TIOKEHHIO OENIOro CBETa B CHEKTP.
OnpIThl O BOCHPUATHIO IIBETa MPEIMETOB NpU MX HAOIIOACHUU uepe3
LIBETOBbIEC (DUIBTPHI
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@usnyeckue sBieHus B npupoze: 3atMenus Connua u JIyHsl, nBera Tei,
11.10 ONTHYECKUE sBIIEHUs B atMmochepe (1BeT Heba, pedpakius, pamyra,
MHPaX)
1111 TexHuueckue ycTpoHCTBAa: OYKH, HEPUCKOI, (OToAIapar, ONTUYECKHE
CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmnpiThl Pesepdopna u niianerapuas moaens aroma. Mojens atoma bopa
12.2 Hcnyckanue u noryonieHue csera atoMmoM. KBanTsl. JInHeW4daThle ClIEKTPhI
12.3 PannoaktuBHOCTH. Anlb(ha, OeTa- 1 raMMa-u3TydeHUs
12.4 Crpoenune atoMHOTO sinpa. HykinoHHas Moziens aTOMHOTO siipa. M30tonsl
125 PaguoaxkTtuBHbIe npeBpaiienus. [lepuon nomypacnajga aToOMHBIX siA€p
12.6 SnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOI'O YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunTesa u nenenus suep. Merounuku snepruu CoiiHIA U 3BE3 ]
12.9 SnepHas sHepreruka. JlelicTBUE PaAMOAKTUBHBIX W3JIyYEHHM Ha KUBBIC
OpPTraHU3MBI
[IpakTryeckue paboOTHI:
HabnroneHnne CrijioniHpIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUN YACTULIBI [0 TOPMO3ZHOMY ITyTH
(o dotorpadusim).
W3mepeHue painoakTUBHOTO (poHa
dusnueckue sBJICHUS B NPUPOJAE: €CTECTBEHHBIH pajMOaKTHBHBIN (OH,
12.11 KOCMHMYECKHUE JIy4H, PATHOAKTUBHOE H3JIyYEHHUE MPUPOJHBIX MHUHEPAIIOB,
JEICTBHE palMOAKTUBHBIX N3JIyYEHUI HA OPraHU3M 4eJI0BEKa
1212 TexHnuyeckue ycTponcTBa: CIIEKTPOCKOI, WHIMBUIYaIbHBIA TO3UMETP,
kamepa BuibscoHna
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro yPpOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpPaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYIHOHM KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BbIX IPEACTABICHUN O 3aKOHOMEPHOM CBSA3M U I03HABAEMOCTH SIBJICHUN
IPUPOJIBI, O POJIU SKCIIEPUMEHTA B (PU3HKE, O CHCTeMOoOpa3yroei poiau Gpu3nku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH, 00 3BOJIIOLUU
(Gu3nyeCKUX 3HAHUH U UX POJIM B 1IEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE
MHpA, O BKJIaJ€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BUAAX MaTepuH (BELIECTBO U IOJIE), O IBUKEHUH KaK criocode
CYIIIECTBOBAHMS MaT€PHH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU CTPOCHHS
BEIECTBA, O PU3NICCKON CYNTHOCTH SBICHUHN MPUPOIBI (MEXaHUICCKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHHE Pa3IHuaTh SBJICHHUS 110
ONMCAHUIO UX XapPaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB, JJIEMOHCTPUPYIOILINX
JTaHHOe (PM3MUECKOE SIBICHUE; YMEHUE PACIIO3HABATH MPOSBICHUE H3yUYECHHBIX
(bu3NYECKUX SIBICHUN B OKPY>KAIOILIEM MUPE, BbIIETSASA UX CYLLIECTBEHHbIE
cBoMcTBA (ITPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH IIOHATHHHOTO arrapara 1 CMMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I n
HCIIOJIB30BAHUEC UX IJI PCIICHUA yqe6H},1x 3aaa4; YMCHHEC XapaKTCpHU30BaTh
CBOMCTBaA TCII, (I)I/ISI/IIIGCKI/IC SIBJICHUA U MPOLICCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'ILHLIe
N OMITUPUYICCKHEC 3aKOHBI

YMeHne onnucEBaTh HU3Y4YCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘I€CKI/IC SABJICHUS, UCITIOJIb3Ys
(1)I/I3I/IIIGCKI/IC BCIIMYHMHBI

Brnanenue ocHoBaMH METOJIOB HAYYHOTO MO3HAHUS ¢ YIETOM COOIIOIEHUS
npaBuiI 6e30mMacHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHUE CaMOCTOSITETIbHO COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U3 JAHHOTO
Habopa 000pyAOBaHUS 110 HHCTPYKIIMH, ONTMCHIBATH XOJI OIBITA M 3aIUCHIBATH €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBE/ICHHUE MPSIMBIX U KOCBEHHBIX H3MEPEHU (DPM3NIECKUX BETTMUNH: YMECHHE
TUTAHUPOBATh U3MEPEHUsI, CAMOCTOATEIEHO COOUPATh AKCTIEPUMEHTAIBHYIO
YCTaHOBKY MO MHCTPYKIIUU, BEIUMCIISITh 3HAUEHUE BEIMYMHBI U aHATU3UPOBATH
MIOJTy9YCHHBIC PE3YIIBTATHI C YIETOM 3aJaHHOH IMOTPENTHOCTH PE3yIbTaTOB
U3MEPEHHUI;

NIPOBE/ICHUE HECIOKHBIX KCIIEPUMEHTAIBHBIX HCCIIEIOBAHUI; CAMOCTOSITEITHHO
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M ITPOBOJIUTH UCCIIEOBAHUE T10
WHCTPYKIINH, IPEICTABIIATH MOTYYEeHHBIE 3aBUCHMOCTH (PU3NIECCKHUX BEJTUYMH B
BUJIE Ta0NHII U TPa(UKOB, YYUTHIBATH MOTPEIIHOCTH, JIEIATh BHIBOJIBI 110
pe3yJibTaTaM HCCIIeI0BaHUs

[TornMaHue XapaKTEPHBIX CBOMCTB (PU3UIECKUX MOJIEJICH (MaTepraabHas TOUKa,
abCcoOTHO TBEPIOE TENO, MOJIEITU CTPOSHUS Tra30B, KHUIKOCTEH M TBEPIBIX TE,
IUTaHeTapHasi MOJIENb ATOMA, HYKJIOHHAsi MOJIe/Ib @aTOMHOTO ]Jpa) U yMEHUE
NPUMEHSTH UX JUI1 O0BSICHEHUS] (PH3HUUECKUX MPOIIECCOB
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VYMeHne 00bSACHATh (PU3NUECKUE NTPOLECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYallUl IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKkTepa, B YaCTHOCTH,
BBISIBJISATh IPUYNUHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OIIOPON Ha
U3y4EHHBIE CBOICTBA (PM3NYECKUX SIBIICHUH, (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTHU ¥ MOJEIU

YMeHue pemiath pacu€THbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHH ), UCIIONIB3YsI
3aKOHBI M OPMYJIBI, CBSA3BIBAIONINE (U3NUECKUE BEIMYUHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCIOBHE 3a/1a4M, BBISBIISITH HEOCTAIOIINE JaHHbIE,
BEIOMpATh 3aKOHBI U ()OPMYITBI, HEOOXOUMBIC IS €€ PelIeHHUS, UCII0JIb30BaTh
CIIPaBOYHBIE IAHHBIE, TPOBOIUTH PACUETHI U OIICHUBATH PEATUCTUYHOCTh
MOJIy4EHHOTO 3HAYCHUS (PU3MUECKON BEIIMYNHBI, yMEHHUE OTIPECIISTh
pa3MepHOCTh (GPU3UYECKON BETMUYHMHBI, MIOTYYSHHOMN MPU PEIICHUH 3a1a4l

10

YMeHue xapakTepu30BaTh NPUHLMIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qrciie OBITOBBIX MTPUOOPOB, M MPOMBIIIUICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB 110
UX ONHCAHMIO, UCTIONb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHue UCIoIb30BaTh 3HAHUS O (PU3UUYECKUX SIBJICHUSX B TIOBCSTHEBHOM KU3HU
JUTs o0ecriedeHust 0€30MacCHOCTH MPH 00paIlleHUH ¢ OBITOBBIMU ITPHOOpaMu U
TEXHHUYECKUMHU YCTPOUCTBAMHU, COXPAHCHHUS 3I0POBbS U COOTFOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH cpelie; TOHUMAaHUE HEOOXOIMMOCTH
MPUMCHEHHUS JOCTHKCHUH (PH3UKU ¥ TEXHOJIOTUH JIJIsl pallHOHAIIEHOTO
MIPUPOIONOIB30BaAHUS

11

OnbIT oKCcKa, peoOpa3oBaHMsl U MpeIcTaBIeHHsI UHPOopMalK (pU3NIecKoro
COJIepKaHUs C UCIOIb30BaHUEM MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHil; yMEHHE OLIEHUBATh JJOCTOBEPHOCTD MOJyY€HHOU HH(OpMaluy Ha
OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJTHUTEIBHBIX UICTOYHUKOB; YMEHUE
MCIIOJIb30BaTh IPY BHIMOIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISPHYIO
JAUTEpaTypy (HU3NUECKOro COep KaHusl, CIPaBOYHbIE MaTepUallbl, PECYpChI CETH
WurepHer; BnageHne 6a30BbIMU HaBbIKaMH NpeoOpa3oBaHus HHPOPMAIUK U3
OJIHOW 3HAKOBOW CHCTEMBI B IpYT'YI0; YMEHHUE CO31aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE MH(POPMAIMH U3 HECKOJIBKUX
HCTOYHUKOB
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HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBuxkeHue. MartepuanbHas Touka. Cucrema oTcuéra.

OTHOCUTENBHOCTh JBHXCHUA

PaBHOMepHOE 1 HepaBHOMepHOE aBMKeHUE. CpeaHsss ckopocTb. Dopmyra st
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t

PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJUHATHI TeJla OT
BPEMEHH B CIIy4ae PpaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:

1.3 X7 =Xp T L‘?\f

I'paduku 3aBUCUMOCTH OT BPEMEHH I IPOSKIMH CKOPOCTH, POEKLIUU
IepeMeNIeHus, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IIPSIMOJIMHEHHOM
JBHKECHUH

3aBHCHUMOCTD KOOpAMWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O
Hpi[MOJII/IHef/'IHOFO JABWXKCHUA

2
Sl =vg, #i+ay* =
i
@opmyJIbl 1J1s1 TPOCKIMH EPEMENIEHUS], TPOCKIUA CKOPOCTH U TPOECKIIMHU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUH

2
t
s (Hy=u,, -t —
14 51() Upy -T+4d, 2
U.\'('f) =Up, T4, £,

a. () =canst,

3 3

2 21 _4
Uiy Ui Sy

I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl POEKIUH YCKOPEHUS, TPOEKLIUN
CKOPOCTH, ITPOCKLUHU NIEPEMEILECHNS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBH>KEHUH

CBobonHoe nagenue. @opMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJiEHNE Tejla 110
BEPTUKAIH (ABM)KEHHE TEJla BHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

1.5 3emin). ['paduxu 3aBUCUMOCTH OT BpEMEHH JIJIsl POEKIIUU YCKOPEHUS,
MIPOEKIIUH CKOPOCTH M KOOPAMHATHI IPU CBOOOTHOM IAaJICHUHU Tella 110
BEPTHUKAIN

CKOpoCTh paBHOMEPHOTO IBUKEHHUSI TeJIa IO OKpykHOCTH. Hanpasnenune
CKOPOCTH.
dopmyita a7l BRIYUCICHUS CKOPOCTH Yepe3 paanyc OKPYKHOCTH U TIEPHO.T
oOparteHus:
2R

'S
LlenTpocTpeMuTebHOE yckopeHue. HampasieHne eHTPOCTPEMHUTEILHOTO
yckopenus. @opMmyiia Uil BBIYUCIECHUS YCKOPEHUS:

1.6
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T
Macca. [TnotHocTs Bemecta. @opmyra i BBIYUCIEHUS IIOTHOCTH:
1.7 _m
v
1.8 Cuita — BexkTopHas ¢uzudeckas BeaudrHa. CI0KeHUE CHl
1.9 SBnenune unepruu. [lepBrlii 3akoH HetoToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHUJIbI, IEUCTBYIONIEH
Ha TeJo
Bzaumoneiictue ten. Tperuit 3akoH HeroToHa:
1.11 = =
Fyy=-Fy
Tpenue nokost U TpeHue CKoIbKeHus1. @opMyiia 1j1sl BBIYUCICHUS MOYJIs
1.12 CUJIBI TPEHUS CKOJIbKEHUSI:
F p =M N
Hedopmarus Tena. Ynpyrue u Heynpyrue aepopManuu. 3akoH ynpyroi
1.13 nepopmanuu (3axoH ['yka):
F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=0G- 1—1*
R
114 Cuna 1spKecTH. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
' ®dopmyra 1715 BBIYUCIEHUS CUIIbI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr ConHna. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs 1 neperpy3ku
Nwmnynbe Tena — BeKTopHas puU3NUYecKas BEIMYUHA.
1.15 p=mo
Nmnynse cuctemsl ten. M3menenue umnyinbca. UMnynbc cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
1.16 D=myly +iny 0, =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padora. @opmMyra Jj1si BEIYUCICHHS paOOThI CHJIBI:
A=Fseoosa
1.17 Mexanudeckass MOIITHOCTE:
n=4
t
118 Kunernueckas n noreHuuanbHas sHeprusa. Gopmyina 71l BBIYUCICHUS

KUHETUYECKON DHEPIUH:
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Hﬂ)z
By
TeopeMa 0 kuHeTHUECKOU YHeprun. Popmyra 1 BBIYUCICHUS
IIOTCHLIMAJIbHOW YHEPTUH TEJa, MIOHATOTOHA/JL
o E_=mgh
3eMnéii: P

Mexanuyeckas dSHEprus: E=E,+E,

1.19 3aKOH COXpaHEHUsl MEXaHUYeCKOH 3Heprun. @opmyiia Juisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOM PHEPTUU B OTCYTCTBHUE CHJl TpeHust: E = const.
[IpeBpareHre MexaHU4YEeCKON YHEPTUH MPU HATUYUH CUJIbI TPEHUS.

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peryar. Moment cwisl: M - FI.
VYcnoBue paBHOBECHS phlvara: M +M, +..=0
[ToxBrokHBIN 1 HenoABKHBINA 010ku. KIT/I mpocThIX MeXaHH3MOB,

1.20
n= Aume&ﬁ:aa
‘4'351‘111‘15[
JlaBiieHre TBEPAOTO TENA.
@opMyna 17151 BBIYMCIICHUS aBJICHUS TBEPAOIO Tena:

_E
p_S'

121 JaBnenue raza. ATMocepHoe JaBlieHHeE.

FHHpOCTaTI/ILIeCKOG JaBJICHUC BHYTPH KUIKOCTHU.
CDOpMy.Ha JJI BBIYUCIICHUA JABJICHUS BHYTPH JKUIAKOCTH:

P=pgh+P,

1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc

3akoH Apxumena. @opmyra Ijist ONpeieTICHUs BBITAJTKUBAIONIEH CUITBI,
JEUCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUAKOCTh WIH ra3:

1.23 Fi =pg?

YcaoBue nmiaBaHus teia. [lnapanue CYZAOB H BO3OYXOILIABAHUEC

MexaHUYeCKHE KOJICOaHus. AMHJII/ITYI[a, nepuoa U 4aCtora KoJIeOaHMIA.

124 ®dopmyia, CBSI3bIBAIONIAs YACTOTY U EPUOJ KOJICOAHUM:

MareMaTnuyeckuil ¥ Ipy>KUHHBIA MasTHUKU. [IpeBpallienre sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUN

1.25
1.26 3aryxatomue kojebanus. Bernykaennbie konebanus. Pezonanc
Mexanuueckue BoNHbL. [IpoonpHbIe U TIONIepeuHble BOTHBI. J[JTiHA BOJTHBI U
CKOPOCTh PaCIPOCTPAHEHHUS BOJIHBI:

1.27 . T

3ByK. ['poMKOCTh M BbICOTA 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI HAa TPAHULIC

1.28
nByx cpell. MH(dpa3Byk u yIbTpa3ByK

1.29 IIpaxmuueckue pabomul
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N3mepenne cpeqHeli IIIOTHOCTH BEIIECTBA; apXUME0BON CHIIBI; )KECTKOCTH
MPY>KUHBL, KOAPPHUIMEHTA TPEHUS CKOJIBKEHUS; pabOTHI CUIIBI TPEHHUSI, CHIIBI
YIIPYTOCTH; CPeTHEN CKOPOCTHU JBMKEHHSI OpyCKa 110 HAaKJIOHHOM IIOCKOCTH;
YCKOpEHUs OpycKa pu ABMKEHUH MO HAKJIOHHOM IJIOCKOCTH; YaCTOTHI U
nepuozaa KojaeOaHuii MaTeMaTHYeCKOTO MasiTHUKA; YaCTOTHI U ITEPHUOJIa
KoJIeOaHUH TPYKUHHOTO MAasgTHUKA; MOMEHTA CHJIBL, ICHCTBYIOLIETO HA
pbI4ar; paboThl CUIIBI YIIPYTOCTH MPH NOABEME Ipy3a C TOMOIIBIO
HEMOJIBIKHOTO 0J10Ka; pabOThI CHITBI YIIPYTOCTH TIPH MOABEME Tpy3a ¢
MIOMOUIBIO MTOJBIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00BEMaA MOrpyKEHHON
YaCTH TeJla U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH
CHJIBI OT MAacCChI TeJIa; CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIBl HOPMAJIHLHOTO
JAaBJICHUS U OT POJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOILCH B
NpYXHHE, OT CTETeHNU JAeopMaIiK PYKUHBL;, YCKOPEHUs: OpycKa OT yria
HaKJIOHA HAIPaBJIAIONICH; IIeproia (4acTOThl) KoJIeOaHUH HUTSHOTO MasiTHUKA
OT JUTMHBI HUTH; TIEPHOAA KOJICOAHUH MPYKMHHOTO MasTHUKA OT MacChl TPy3a
1 J)KECTKOCTH MPYKUHBI; HCCIICOBAHNE HE3aBUCHMOCTH ITepro/Ia KoeOaHmii
HUTSHOTO MasTHUKA OT Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHS pbldara
Dusuueckue a6ieHuUs 8 NpUpooe: TPUMEPHI TBMKCHUS C Pa3INIHBIMH

CKOPOCTSIMH B JKUBOM M HEKUBOU MPUPOJIE, NEHCTBUE CUITBI TPEHUS B IPUPOJIEC
Y TeXHUKE, TPWIUBHI U OTJIUBBI, JBKEHUE TIaHeT COTHEUHON CUCTEMBI,

1.30 PEaKTHBHOE JIBM)KCHHE JKUBBIX OPraHU3MOB, PhIUard B TEJIC YEIOBEKa,
BIIMSIHHE aTMOC(EPHOTO JaBIEHUS HA KUBOW OpraHU3M, IIJIABaHUE PHIO,
BOCIIPUSATHE 3BYKOB )KHBOTHBIMH, 36MIIETPSICEHHUE, CEICMUYECKHE BOJIHEI,
IIyHaMH, X0
Texnuueckue ycmpoticmea: CAJOMETP, JaTYUKHU TIOJIOKEHUS, PACCTOSTHUS U
YCKOpEHUS, TMHAMOMETP, MOIIUITHUKH, PAKETHI, pbIuar, MOABHKHBIN U

131 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTb, IMTPOCTHIC MEXAHU3MBI B OBITY,
COOOIIAIOIITUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOIA, THIPABIMYECKUH TIpecC,
MaHOMETp, 0apoMeTp, BEICOTOMED, IOPIIHEBON HACOC, apEOMETP, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SIBJIEHM A
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHHUSI

2.1 BemiecTBa. Mojenu TBEPOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHHIMA
BemecTBa. Kpucramnmueckue u amopdHbie Tena

29 JIBrokenue gacTuil BeniecTBa. CBsA3b CKOPOCTHU ABUKEHUS YACTHI] C

' TeMreparypoil. bpoynosckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KaNWUISIPHBIE SIBICHUS

2.4 TenoBoe pacliupeHue u cxaTmue

2.5 TenoBoe paBHOBECHE

26 BHyTpeHHSIjI sHeprus. PaboTa u Teronepenaya kak criocoObl H3MEHEHUS
BHYTpPEHHEH SHeprun

2.7 Bune! Teronepenayn: TeMI0ONPOBOTHOCTD, KOHBEKIIUS, U3TyICHHE
Harpesanue u oxnaxaenue ten. KonnuecTBo TEIUIOThL. Y AenbHast

28 TEIUIOEMKOCTB:

O=cm(t,—1)
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3aKOH COXpaHEHHUS SHEPTUH B TEILIOBBIX MPOIECCaX. Y PaBHEHUE TEILIOBOTO
Oairanca:

2.9
O +0, +..=0
Hcnapenue u konaeHcauus. Mi3aMeHeHne BHyTpEHHEN SHEPTUHU B MPOLIECCE

2.10 UcnapeHus U KoHaeHcauuu. Kunenue sxuakocTy. Y aenpHas TemioTa
napoobpasoBanus: L = Q/m

211 BnaxHocTh Bo3ayxa
[InaBnenue u xpucraumsanus. Vi3sMeHeHue BHyTpEHHEN SJHEPIUU IIPH
IUTABJICHUU U KPUCTAJUIM3ALMU. Y JeNibHas TEIUIOTa MJIaBICHUS:

212

=2
m

213 BHyTpeHHss 3HEprusi CropaHusi TOIUIMBA. Y IEJIbHAS TEMJIOTA CTOPAHUS
toruuBa: q = Q/m

2.14 [Tpunnume! paboTe! TerioBeix Asurateneii. KIT/ remioBoro qeuraremns
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMUECKOTO MJIMH/PA; KOJIHNYeCTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl PUKCUPOBAHHOM
MaccChl, B KOTOPYIO ONYIIEH HAarpeThlid HUIUHAP; KOJTUYECTBA TEIIOTHI,

2.15 OTJJAHHOTO HarpeThIM LUJIMHAPOM, MTOCIIE OMYCKAaHUS €ro B BOJy KOMHATHOM
TEeMIIePaTypbl; OTHOCUTEILHON BIAKHOCTHU BO3/1YyXa; yJAEIbHON TETIOTHI
TIaBJIeHus Jbjaa. MccnenoBannue n3aMeHeHus TeMIEpaTyphl BOIBI IPH
Pa3IUYHBIX YCIIOBUSIX; SIBICHHS TETUIOOOMEHA MPU CMENTUBAHUH XOJIOTHOUN U
ropsiueil BoJblL; Mpolecca UCapeHus
Qu3zuueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHbBIE

2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B pUpoe, n3nydeHue CoHila, 3amep3anue
BOJ0OEMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera
Texnuueckue ycmpoticmea: KauvwuIspbl, IPUMEpbl UCIIOJIb30BaHUS

517 KPHUCTAIJIOB, KUJAKOCTHBIM TEPMOMETp, JaTUUK TEMIIEPATYPhI, TEPMOC,
CUCTEMAa OTOIJICHUS JOMOB, TUTPOMETPHI, ICUXPOMETP, TapoBasi TypOHHa,
JIBUTATEIh BHYTPEHHETO CrOpaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DnexTpu3aiys Teln. J[Ba Buga 3MEeKTPUUECKHUX 3apsiioB

3.2 BsaumoneiicTBue 3apsokeHHBIX Tel. 3akoH Kymona

3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

34 Dnektpuueckoe noise. Hanpsx€HHocTs snekTpuyeckoro noss. [Ipunnun
CYIIEPHO3UIINH ITEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

35 Hocutenu snekrpuueckux 3apsioB. JeicTBUE 3IEKTPUUECKOTo MOJIs Ha

' AIEKTPUIECKUE 3apsibl. [[pOBOTHUKH U TUAIEKTPUKU
[TocTosAHHBIN 25IEeKTpUYECKUH TOK. [[elicTBUA 3neKTprudeckoro Toka. Cuia
3.6 ToKa. Hampsixenue.
I =g/t,U=A/

37 DIEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE IEKTPUUECKOE COMPOTUBIICHHUE:
R =pl/S

3.8 3akon Oma ais yuactka anektpudeckod nenu: | = U/R

3.9 [TocnenoBarenbHOE COETMHEHUE IPOBOTHUKOB:

42




I,=I,; U=U,+U,: R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBIICHUA:

U=U;I=I+I;R=2.
= = 2

-

CmMeniaHHbIE COCINMHCHUA ITPOBOAHHUKOB

3.10 Pa6ora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:

3.11 0= 12 R-t

312 OmnbIT 3pche;[a. MarHuTHOE 110JIe IPSIMOTO MTPOBOTHUKA C TOKOM. JInHMM
MarHuTHOM MHIYKLIUU

313 MarsuTtHO€ 1noJje NOCTOSHHOIO MaruuTa. B3aumonelcTBre MOCTOSHHBIX
MarHuToB

3.14 JleficTBHe MarHUTHOTO TI0JISI HAa MPOBOJHKUK C TOKOM

3.15 Omnbitel @apanes. SABneHue anekTpoMariuTHoN HHAYKIMK. [IpaBuno Jlenna
IIpakmuyeckue pabomul
H3mepenne 37eKTPUIeCKOTO COMPOTUBIICHHUS PE3UCTOPA; MOIITHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B TIPOBOTHUKE

316 (pe3ucTopsbl, JaMIIOYKa), OT HAIIPSDKEHHS Ha KOHLIAX MTPOBOJIHUKA;
3aBHCUMOCTH COTIPOTUBIICHUS OT JUTUHBI IIPOBOAHUKA, TUTOIIAIH €r0
MIOTIEPEYHOT0 CEYEHUSI U YAEIBbHOTO CONPOTUBIICHUS.

[TpoBepka mpaBuia IS AIEKTPHUYECKOTO HAMPSHKEHUS TP TTOCIIEA0BATEIEHOM
COEIMHEHUH MTPOBOIHMKOB; MPaBUJIa ISl CUIIBI DJIEKTPUYECKOTO TOKA MPU
NapajuieIbHOM COEIMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Dusuueckue s61eHUs 6 NpUpooe: IIEKTPHUUYECKHE SIBICHHUS B aTMOCcdepe,

3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE 110JIe 3eMJId, Ipend
TMIOJTFOCOB, POJIb MArHUTHOTO TIOJISI JJIS KU3HU Ha 3emMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea. 31€KTPOCKOI, aMIIepMETp, BOILTMETp, peocTarT,
CUETUHK AIIEKTPUUECKON IHEPTUH, FJCKTPOOCBETUTEIBHBIC TPUOOPHI,

3.18 HarpeBaTtesbHbIe AIEKTPOIPHOOPHI (IPUMEPHI), ITEKTPHUUECKUE
MPEOXPAaHUTEIH, HIEKTPOMArHUT, DIIEKTPOABUTATEh IIOCTOSTHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 OnexkTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mojnens cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [IpenomiieHue cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucnepcus cBera

324 JInnza. Xox nydeit B mnH3e. OKyCcHOE paccTossHUE TUH3BL. ONTHYECKas CHila
munsel: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomul

3.26 N3mepenne onTuueckon CUiIbl COOMPArOIIEH JTUH3BI; (DOKYCHOTO PaCCTOSTHUS

cobuparorieit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaAMeTa U
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M300paXkeHusl, KOT/1a MpeIMEeT PacIoyioKeH B IBOMHOM (oKyce), moKa3aTens
IIPEIOMJIEHUS CTEKIIA.

HccnenoBanue cBoicTBa H300paKeHUs, TOJYYEHHOTO C TOMOUIBIO
coOuparoiei JIMH3bl; U3MEHEHHS (DOKYCHOTO PACCTOSHUS ABYX CI0KEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa IPEJIOMJICHUS! CBETOBOI'O JIy4a OT yIJia IaJeHus Ha
I'PaHULE «BO3JYyX — CTEKIIO»

Duszuueckue aerenus 6 npupooe: 3atmenus Connua u JIyHsl, 1iBera Tei,

3.21 ONTHYECKHUE sABJICHUS B aTMOochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)

328 Texuuueckue ycmpoticmea: 04K, IEPUCKOI, (oToarnmapar, ONTHUECKHUE
CBETOBOJIBI

4 KBAHTOBEBLIE ABJIEHU A

41 PamnoaktuBHOCTE. Asb(a-, 6era-, ramma-u3nydcHus. Peaknun anbsga-u Oera-
pacmnana

492 Omnwitel Pe3epdopaa o paccestauro anbda-gactui. [Lranerapaas Moaens
aToMa

4.3 CoctaB aToMHOTO siipa. M30Tormbl

4.4 [lepuon monypacnaga aTOMHBIX siIEp

4.5 SnepHbie peakiiy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YUCEI
Qu3zuueckue s61eHUs 8 Npupooe: eCTeCTBEHHBIN pPaMOaKTUBHBIN (OH,

4.6 KOCMHUYECKHE JTydH, paAHOAKTHBHOE U3TYyUCHHE MPUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX M3ITyYEeHUN Ha OpraHU3M YeJOBeKa

47 Texuuueckue ycmpoticmea. CIIEKTPOCKOTII, WHINBUIYTBHBIN JT03UMET),

KamMepa BI/IJIBCOHa, AACPHAAd SHEPreTUKa
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