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MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa mo ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE IMOJOXKEHUW U TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOll paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «PusukKay.
Conmepxanne  mporpaMMbl 1o (U3MKE ~ HAmpaBleHO  Ha  (OPMHPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aroUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKA Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ysibTaTaM  OOy4YeHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[Iporpamma no (u3uKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1Mo kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCT, HM3YUYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJECpKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma o ¢usuke pazpaboTaHa c LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM /JIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX IPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee siCHble oOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE U MCIOJIb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MIOJIy4EHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «®dusnka» B 00pa30oBaTEeNbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepainuy, pealu3yoOIIUX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OOYyYaroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYyaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJe TMO3HaHUA U (HopMHUpOBaHHE
MCCJIEI0BATENCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE TPEACTABICHUN O pou (PU3MKHU AJI PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JalbHEHIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro

00pa3oBaHus 00ecIeunBaeTCs pelIeHUEM CIIEAYIOLNX 3a4aY:

e puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEILECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, YIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JyYEHHbBIX 3HAHUIA;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C MHCIOJIb30BAaHUEM
bu3nueckux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaONOJaThb NPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
M3MEPUTENIbHBIX TPUOOPOB;

e OocBOeHHME MPUEMOB PabOTHl ¢ MH(popManued (GU3MUECKOro coaep’KaHMs, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMSX (U3MKH, aHalu3 U KPUTUYECKOE
OlICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (prU3HUeCcKOi HAyKH.

Ha usydenue ¢usuku (0a30BbIii YpOBEHb) HAa YpOBHE OCHOBHOI'O 00IIEro oOpazoBaHUs
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeIenio).

[Ipearaemslii B mporpaMme no Gpusuke nepevyeHs J1a00paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAejaeT BbIOOp MpOBEACHMs J1a00OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKA HIKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndeCcKne SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenWUMHBL M3Mepenue ¢usnueckux BenuuuH. Dusnyeckue MNpHOOPHI.
[TorpemHocTs U3mMepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢u3uka u gpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupoay. EcrecTBeHHOHay4dHBIN
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OObsACHeHHEe HaldrogaeMoro sBieHus. OmnucaHue
(bU3NUECKUX SBJICHHUN C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®wuznyeckue NpuOOpHl U MPOLEAYpa MPSAMBIX U3MEPEHHH aHaJIOrOBBIM M IH(POBHIM
npubOpoM.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue 1eHbI AeNEHUS Kbl U3MEPUTEIBHOTO Tpubopa.

2. H3mepeHue paccTOsTHUM.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TeJA.

4. OmnpeneneHue pa3MepoB MaJbIX TEl.



5. HW3mepenue TeMmiepaTypbl NpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.

6. IlpoBeneHue uccienoBaHUS IO IPOBEPKE TIUIOTE3bl: AAJBHOCTH IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIle, 4YeM OO0JIbIlIe BHICOTA MTyCKAa.

Paszgea 2. [lepBoHayaibHbIe CBEJIeHUS 0 CTPOCHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOILNE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBwxenune uactui BemiecTBa. CBs3b CKOPOCTH JBWXKEHHUS YacTHL C TEMIIEpaTypoOMu.
bpoynoBckoe nBuxkenue, Aauddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI  BEILIECTBA: CTPOECHHME Ta30B, KHUAKOCTEH M TBEPIBIX
(kpucTaminyeckux) Ted. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysuu.

3. HaOmroneHnue siBneHUN, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BEILECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Omnenka auaMeTpa aToMa METOIOM PAZIOB (C UCHONIb30BaHKEM (GoTorpaduii).

2. OmnpIThI 110 HAOJIIOACHUIO TEIIOBOTO PACHTUPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeilicTBHE TeJl.

Mexannueckoe IBUKEHHME. PaBHOMEpHOE U HepaBHOMEpPHOE JBMkKEHHE. (CKOpOCTb.
Cpenssist CKOpoCTb ITPU HEPAaBHOMEPHOM JBHKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEPIMU. B3auMopeicTBHME Ten Kak MpUYMHA H3MEHEHUS
CKOPOCTH JBMXKEHHMS Tel. Macca kak mepa uHepTHOcTH Tena. IlnmotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIlleCTBa.

Cuna kak XxapakTepucThka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOILIBIO JMHAMOMETpa. SIBleHUEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CiiojkeHue CHil, HaIllpaBJIEHHBIX IO
onHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHHUeCcKOoro JABMKEHUS Tea.

H3mepeHne ckopocTy NPSIMOIMHENHOTO ABH)KEHHUS.

HabGnronenue siBeHus HHEPIUN.

Habmoienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEII.

CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOH.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenve CKOPOCTH PaBHOMEPHOrO JIBHXKEHUS (IIapuKa B JKUIKOCTH, MOJENN

I

AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiasee).

2. OrmpeneneHue CpefHed CKOPOCTH CKOJNBbKEHHsS OpycKa WM IIapUKa M0 HAKIOHHON
IUTOCKOCTH.

3. Omnpenenenne WIOTHOCTH TBEPIOTO TeNa.



4. OmbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSDKCHHs (Iedopmaiiuu) mpyKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCs IOBEPXHOCTEMN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHU JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OoT 00bEMa, Temneparypsl. [lepenava maBneHust TBEPABIMUA TEIaAMU, KUIKOCTSIMH
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe aaBieHHE. IpUUMHBI CyIIECTBOBAaHHS BO3IYLIHON
o6onoukn 3emiu. OnbiTr Toppuyennu. M3mepenue aTtmochepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I u3MepeHus
aTMoc(hepHOro JaBJICHMS.

JlelicTBHE XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBatomas (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb /IaBJICHUS T'a3a OT TEMIIEPATYPBhI.

Ilepenada naBneHUs KUIKOCTBIO U ra30oM.

CooOmraromuecs cocyabl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |

AN

IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHON B JKUIKOCTh
4acTH Teja.

2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEW Ha TeEJO, MOrpYy:KEHHOE B

® N

KUAKOCTD.

3. IlpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOUIEH CHIBI, JEHCTBYIOIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnsIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAOIIECH CHIIBI, ACHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMmeTrpa WM KOHCTPYMPOBAHHUE JIOAKH W ONpEICIeHUE e€
Ipy30N0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mnpaBuia paBHOBecHs pblyara K OJOKY. «30J0TOE€ MPaBUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHermueckas W mnoTeHUuanbHas »Heprus. IlpeBpamienue
OJHOTO BHJIa MEXAHWYECKOM IHEPTUH B APYroil. 3aKOH COXPAHECHHS YHEPTUHU B MEXAHUKE.

Hemoncmpayuu.



1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimel.

1. Ompenenenuie pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUH Tella 10

TOPU30HTAILHOM TOBEPXHOCTH.

2. MHccnenoBanue yciaoBU paBHOBECHS pblyara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEpruu.

8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUH CTpOEHMs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TOJIOKEHUH
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauuBaHME M KalWJUIApHBIE SIBICHUA. TerioBoe
pacUIMpEeHHe U CKaTHUe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWXKEHHS YacTHL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OJHEpruM: Teruionepenada u
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpoOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonunuecTBo TEmioThl. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TerIoBOro OanaHca. I[lnmaBneHue u oTBepleBaHUE KPUCTALTUYECKHX
BEIICCTB. YJIenbHAs Terwiora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHHS OT
aTMoc(epHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIMBA. Y ieJbHasl TEMJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemmoBoro nsurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKpY>Karoled Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Habmronenue nuddysuu.

Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SIBICHU.

Habmroienue TemnnoBoro pacimvpeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buasl Tenonepenaun.

el AN S ol

OxJaxieHue pyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HaGmroneHnue KuneHus.

12. HabmroneHue mocTossHCTBA TeMIepaTyphl MPH IJIaBJICHHUH.

13. Monenu TEI0BBIX IBUTaTENICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO NEHCTBHS CHIJI MOJICKYJISIPHOTO MPUTSKECHUS.

2. OmnbITHI O BBIpALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOIIOAECHUIO TEMJIOBOIO PaCIIMPEHHs ra30B, KHUJIKOCTENH U TBEPIBIX TEI.



4. OmnpeneneHue NaBJICHUs BO3AyXa B OJJTIOHE IINPUIIA.

5. OmbITel, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTh JABJICHHS BO3QyXa OT ero o0néMma u
HarpeBaHUs WM OXJIAKICHHUS.

6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKAa KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnroneHue M3MEHEHUs] BHYTPEHHEN SHEPruM Tejla B pe3yibTaTe TEIUIoNepeaadn U

paboThI BHEUTHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.

9. Omnpenenenue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢

HarpeThIM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCrapeHus.

12. Onpenenenre OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yaenbHOMN TEMJIOTHI MIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

Onektpuzanusi Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumojnelcTBue 3apsyKEHHbBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBUS 3apSIKEHHBIX Tel OT BEIUYUHBI
3apsJI0B U PAaCCTOSTHUSL MEXTY TEIaMH).

Onexrpuueckoe nose. HanpsxEHHoOCTh 3nekTpuueckoro noss. IlpuHnun cynepno3unuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/a.

ONEeKTpUUECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO ToKa. McTouHukKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIMJIOBOE, XMMHUYECKOe, MAarHHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHHME BemlecTBa. 3akoH Owma uisl ydacTka LeMu.
[locnenoBarenbHOE M MapaieIbHOE COETMHEHUE IPOBOJHUKOB.

PaboTta 1 MOLTHOCTB MEKTPUUECKOTO ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue 1nenu
U TIOTpeOUTENH 3IEKTPUUIECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHMeE.

[TocrosiHHbIE MarHuThl. B3amMoaeicTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJE.
MarauTtHoe noje 3eMJId U ero 3HaueHue JJIs )kM3HU Ha 3emuie. OnbIT DpcTena. MaruutHoe noie
ANEKTPUUECKOro TOKa. [[puMeHeHre 2JeKTPOMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTesb IMOCTOSHHOrO Toka. lcmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apages. SIBneHue  anekTpomMarHuTHOM  uwHAykuuu. IlpaBuimo  JleHna.
OnekrporerHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pojia AIEeKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEll.
YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOMA.

DJIEKTpOCTAaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

IIpoBOIHUKY U TUATIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.
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9.

10.
. I'a30BbIi1 pa3psz.
12.
13.
14.
15.
16.
17.
18.
19.
20.

11

21

JlelicTBUA SIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYECKOro HarpsKeHUsT BOJIBTMETPOM.

Peocrar u Mara3uH COIIPOTHUBIICHUM.

BzauMmoeiicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUSI MOJIOCOB MAarHUTaA.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.

. DJIeKTpOABUTATEIb IOCTOSTHHOTO TOKA.
22.
23.
24.
25.

HccenenoBanue siBICHUS 2IEKTPOMATHUTHON UHAYKIUH.

OnbiTel Dapanes.

3aBMCUMOCTb HAIpPaBICHUS UHIYKIIMOHHOIO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHUS.
DNEKTpPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

Qs L=

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOIIOJEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue JeNCTBUS JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKH.
C6opka u mpoBepka paboThl MEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJupoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHuie HalpsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IPOBOJAHMKA OT €T0 JUTMHBI, IUIOIIAN MONEPEYHOT0 CEYEHUs U MaTepHara.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSOHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UITYILIET0 YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HaIpPsHKEHUS
Ha He.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

N3yueHre MarHUTHOTO TMOJS IIOCTOSHHBIX MAarHUTOB MpPU HMX OOBEIWHEHHHM H
pa3JieIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTyIIIKE.

N3ydeHue aeicTBHUSI MArHUTHOTO TMOJIS HA IIPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJI anexTpoaBurareabHOH yCTaHOBKH.

OnpITBl IO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WMHIYKIMHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYCHHs U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHOe
NpsMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPABHOMEPHOM
JBU>KEHUU.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe nBukeHue. CBoboaHoe najenue. OnbITh
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHMSI, CUJIa TPEHHS
MIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TSKECTM U 3aKOH BCEMUPHOIO TSITOTEHUs. YCKOPEHHE CBOOOJHOrO IaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Neperpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckas paboTa U MOINHOCTh. PaboTa cuil TshkecTH, ympyroctH, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHnnanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sHeprus. TeopeMa 0 KUHETHUECKON
DHEPruu. 3aKOH COXPAHEHHS MEXaHUYECKON PHEPIHH.

Hemoncmpayuu.

1. HaOmroneHne MeXxaHM4eCKOro ABUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME NyTEH M TPAGKTOPHM IBUKEHHS OJHOIO M TOTO XK€ Tejaa OTHOCHUTEIBHO

pa3HBIX TEJI OTCUETA.

3. HM3mepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO IBUKEHUS.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO BUKEHHUSI.

5. HabmroneHue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HabmroneHne MexaHUUECKUX SIBICHHUM, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexka»

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENIbHO KabuHeTa QU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MAcChl Tejla U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HabmoneHune paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3MeHeHue Beca Tena pU YCKOPEHHOM JIBHKEHUU.

10. Ilepenava nMmmynbsca Ipu B3aUMOJEHCTBHAN TEII.

11. Ilpeobpa3zoBaHus 3HEPTHH MTPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITYJIbCa PU a0COTIOTHO YIPYTOM B3aMMOAEHCTBHUH.

14. HaGnroneHne peakTHBHOTO JIBUKEHUS.

15. CoxpaHeHre MeXaHMYECKON YHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHne MEXaHUUYECKOM SHEPTUU NIPU JBUKEHUHU TEJA MO AEUCTBUEM MIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa [Jisi pa3roHa W JaJbHEWIIEr0 PaBHOMEPHOTO JIBUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpenHed CKOPOCTH CKOJBXKEHHs] Opycka WM JBH)KEHUS IIapuKa I0
HaKJIOHHOM TJIIOCKOCTH.

OrmpezenieHne yCKOpPEHHUsSI Tejla IMPU PABHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBM)KCHHUU 0€3 HaudaabHOMI
CKOPOCTH IIYyTH OTHOCSTCS KaK psAJd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JaBJICHUA.

Omnpenenenne kodhduueHTa TPEHUS CKOIBKCHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIbl TPEHUS INPU PABHOMEPHOM [JIBHKEHUHM Tejla II0
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYrOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebatenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MEepHOJ, 4acToTa,
amMIuntyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0JIeOAaTeIbHOM JIBUKCHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [Ipo/ionbHbIE U MONepeyHble BOMHBL. J[JTMHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. [’ pomMKoOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue kosnebaHuit Tl Mo AeHCTBUEM CUITBI TSXKECTU U CUJIBI YIPYTOCTH.
2. Habmronenue xonebaHuit rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHue NpoA0IbHBIX U MONEPEUYHbIX BOJIH (HA MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKycTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

OmnpeienieHre 9acTOTHI U TIepro/1a KoueOaHuH MaTeMaTHIecKOoro MasTHHAKA.
Omnpenenenne 9acTOThl U Meproia KoineOaHui Mpy>KMHHOTO MasTHHUKA.

HccnenoBanue 3aBUCHMOCTH TIepUO/a KOJeOaHWH TOJBEIIEHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccenoBanue 3aBUCHMOCTH IEPHOJIa KOJICOAHWIA MPYKHHHOTO MasTHHKA OT MAacCChI
rpysa.

[IpoBepka HE3aBHCUMOCTH Tepuoja KoleOaHUM Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUuN MpYKUHHOTO
MasATHUKA OT MACChI I'py3a U JKECTKOCTHU MPY>XHUHBIL.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BoisHOBBIE CBOIICTBA CBETA.
Jlabopamopnwvie padbomot u onvimeol.
1. H3ydeHue CBOMCTB 3IE€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBICHHS.
JlyueBasg monenb cBera. Mcrounuku cera. IIpsMonuHeiHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia v JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHKe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
JIunza. Xox nyueil B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak onTuueckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonnHeTHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomieit JuHse.
Xop JIydeil B paccenBaroeH JIMH3E.
[Tosryuenue n300pakxeHNUi ¢ MOMOILBIO JIUH3.
9. Tpunuun nefctBus oToanmapara, MUKpPOCKOIIA M TEJIECKOTIIA.
10. Mopensb rnasa.
11. Paznosxenue 0enoro cBera B CIEKTP.
12. I[Tomy4yenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa>KEHHsI CBETOBOTO JIyda OT yIJia MaJeHusl.
2. V3yueHue XapakTepHUCTUK U300paKEHUS MPEIMETA B IIJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yrja MaJeHus Ha

el A o

TPAHUIIE «BO3TYX—CTEKIION.

[Tony4yeHnne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONTHYECKON CHIIBI COOMParOIei INH3HI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

N s

OnbITHl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOIEHHM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO siipa.
Hyknonnas Mopzens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
MoJIypacnaaa aTOMHBIX siJiep.



AnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YMCENI. DHEPTHS CBA3U
aToMHbIX sifep. CBs3b maccel W SHepruu. Peaknuum cuHte3a u jaenenus sanep. Mcrounuku
sHepruu CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIYy4eHHS U TOTJIOLICHHUS.

CrexTpsl pa3TuYHbIX Ta30B.

CnekTp Bojopoaa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamopnwvie pabomot u onvimeul.

1. HaGmroneHue CIIOMIHBIX ¥ TUHEHYaThIX CIEKTPOB U3ITyUEHUSI.

2. HccnepoBaHue TpPEKOB: HM3MEPEHHUE HHEPIMM YacTHUIbl IO TOPMO3HOMY HyTu (1O

¢dororpadusm).

3. HMsmepenue paguoakTUBHOTO (hoHA.

IHoBTOpPHUTEIBbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYJAb TpeAHa3HAYeH JUId CUCTEMaTu3aluu |
00001IeHUS TTPEIMETHOTO COACPKAHUS U OIBITA ICATSILHOCTH, TPHUOOPETEHHOTO MPU U3YICHUHU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
buznke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3ydyeHUM JAHHOTO MOMAYJS PEATUYIOTCS U CUCTEMATU3UPYIOTCS  BHJIbBI
NeATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBAETCS JIOCTHIXKEHHUE TMPEAMETHBIX U
METaNpeMETHBIX TJIAHHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCs E€CTECTBEHHOHAYy4YHAas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEJOBAHMS SIBICHUW NPUPOABI U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBSICHATh (U3UYECKUE SIBJIICHHS, MPUMEHSS TOJYYCHHBbIC 3HAHUA,
pemaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTATbHBIE.

[IpuHUIMIIHATBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peaqusyercs 3a CU€T TOoro,
YTO 00yYaIOIIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TOJTYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PU3UUECKUE SIBIICHUS
B OKpY’KaroUIed MPUPOIC U MOBCETHEBHOM KU3HU;

UCIIONIb30BaTh HAayUHbIE METOJBI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MIPOBEPKU THIOTE3 U MOTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBHI HamOoOJee BaXHBIX JOCTIKEHUU COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMS PA3JIMYHBIX HCTOYHUKOB JHEPTUM Ha OCHOBE

AN

3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB SHEPTHH.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA

YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HaIpaBI€HO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbrate wu3yueHus (U3MKM HAa YPOBHE OCHOBHOIO O0O0IEro oOpa3oBaHHsS Y
obyyJaromierocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
1) naTpUOTHYECKOTO BOCIIUTAHHUS:
- TPOSIBJICHUE HHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOHN (hru3nyeckoi
HAYKH;
- IEHHOCTHOE OTHOIIICHUE K IOCTUKCHUSIM POCCUHCKUX YUEHBIX-(PH3HKOB;
2) TPaXIAHCKOTO M TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHS:



- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCYKJIEHUHU OOILIECTBEHHO 3HAYMMBIX M STHYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;
- OCO3HAaHKE BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHITUIIOB B ACSATEIBHOCTH YUEHOTO;
3) 3CTETUYECKOTO BOCIIUTAHUSI:
- BOCHpPHSTHE AICTETHMUECKHUX KadyecTB (U3MUeCKOW HayKHu: €€ TapMOHHYHOTO MOCTPOSHUS,
CTPOroCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) LEeHHOCTH HAyYHOTO [TO3HAHUS:
- OCO3HaHHe LIEHHOCTH (PU3MUecKOi HAyKH KaK MOILTHOTO HMHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;
- pa3BHUTHE HAYYHOU JTFO003HATEILHOCTH, HHTEPECA K HCCIIEI0BATEIBCKON e TEIbHOCTH,
5) dopMupoBaHHS KYIbTYPBHI 3J0POBBSI M IMOIIMOHATILHOTO OJIATOTOTYYHSI:
- OCO3HaHHE IIEHHOCTH 0e30macHOro odpasza *KH3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BXHOCTU TPaBHJI 0€30MIaCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AEKTPUUYECKUM U
TEIJIOBBIM 00OPYTIOBAHUEM B JIOMAIITHUX YCIOBHSX;
- cOpMUPOBAHHOCTh HaBbIKa pediekcHuu, MPU3HAHUE CBOECTO IIpaBa Ha OIMIMOKY M TAaKOTO Ke
IpaBa y APyroro 4eiaoBeKa;
6) TPyZAOBOTO BOCIIMTAHUSA:
- aKTMBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3ajad (B paMKax CEeMbH, 00pa30oBaTeIbHOMN
OpraHu3aIyy, ropoja, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON HANPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucie U (PU3NUECKUX 3HAHUM;
- HHTEpeC K MPAKTUYECKOMY H3yUeHUIO0 Ipodeccuii, CBI3aHHBIX C PU3UKOM;
7) SKOJIOTUYECKOTO BOCIIUTAHMUS:
- OpHUEHTalMs Ha TpPUMEHEHHWE (U3NUYECKHX 3HAHWUW [UJIS pEIIeHHs 3ajad B 00JacTH
OKpY’Kalollled Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOJKHBIX IMOCIEICTBUM s
OKpY’Karollleu cpesl;
- OCO3HaHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MPOOJIEM U MMyTel UX pelIeHNs;
8) aganTanuu K U3MEHSIOMUMCS YCIOBHUSM COITUATBHOM U IPUPOTHOM CPEJIbI:
- MOTPeOHOCTh BO B3aMMOJACHCTBUM MPH BBINOJIHEHUU UCCIECIOBAHUMA U MPOEKTOB (hHU3HUECKON
HaIPaBJIE€HHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePe3 MPAKTUUECKYIO e TETbHOCTD;
- TOTPeOHOCTh B (JOPMUPOBAHUY HOBBIX 3HAHUU, B TOM UHCIie POPMYIUPOBATH UCH, TOHSATHUS,
TUMOTE3bI O (PU3NUECKUX 00BEKTAaX U SIBICHUSIX;
- 0co3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacTu pusmku;
- IUTAHUPOBAHWE CBOETO Pa3BUTHS B IPUOOPETEHUU HOBBIX (DU3UUYECKUX 3HAHUI;
- CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3H MPHUPOIBI, 0OIIECTBA U YKOHOMUKH, B
TOM YHCIIE C UCTIOIb30BaHNUEM (PU3UIECKUX 3HAHUM;
- OIIEHKa CBOMX JCHCTBHIA C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX IIO0ATBHBIX
MTOCJIEICTBH.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEGHHsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpa3oBanusi y oOyudaromerocss Oyayr cGOpMHUPOBAHBI MeTalpeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIME T[I03HABATE/IbHBIC YHUBEpPCAJIbHBIE Yy4UeOHBIC JCHCTBHSA, KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC YICOHBIC JCHCTBUSA, PETYISITUBHBIE YHUBEPCAbHBIE yUeOHBIC IEHCTBHUS.

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

® BBIABIATH U XapaKTEPU30BAThH CYNIECTBEHHBIC TPU3HAKHA OOBEKTOB (SIBICHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCH(PUKAIUU, OCHOBAHUS JJIs1 0000IIeHUs
U CPaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaCCMATPUBAEMbIX (PaKTax, NAaHHBIX U
HaOJTFOICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TPU U3YyYCHHH (DU3MUYECKUX SIBICHUU WU
NPOIIECCOB, JIEJIaTh BBIBOABI C WCIIOJIB30BAHUEM JICAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3IX (PU3NUECKUX BEITUYNH;
CaMOCTOSITEIbHO BBIOMPAaTh CHOCOO pemIeHus y4eOHOW (U3MYECKON 3amadu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOMASAIIETO C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS,

IIPOBOJUTH II0 CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIJIOXKHBIN
¢bu3nueckuil SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHue (PU3NUECKOTO SIBJICHMS,
OLICHUBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMALMIO, MOJYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIICPUMEHTA;

CaMOCTOSTeNIbHO  (hopMyJIMpoBaTh OOOOIIEHHMS M BBIBOJABI IO  pe3yJbTaTaM
pOBEIEHHOrO HAOIIOAEHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeiIee pa3BuTHe (PU3NYECKUX MTPOLECCOB, a TAKKe
BBIJIBUTATh TPEANIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHATh Pa3IMyHble METO/bl, MHCTPYMEHTBl U 3alpochl MpHU IOHCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX C YUETOM IpeIIoKeHHOU yueOHOo! (hru3nueckoi 3a1auu;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAaIbHYIO (OpMYy IMpeAcTaBiIeHUS HHPOpMALUHU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 X KOMOMHALIUAMHU.

KoMMyHUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B XoJe OOCyXAeHHs Y4eOHOTO MaTepuana, pe3yabTaToB IabOpaTOpHBIX padboT U
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIae€MOI TEMBbI M BBICKA3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIep KaHnue OJIaroXeNIaTeIbHOCTH OOIICHNS,
COTOCTABNSATh CBOU CYXKICHHS C CYXACHUSAMH JPYTHX YYaCTHUKOB JHAJIOTa,
O0OHapYXKUBATh PA3ININE U CXOJCTBO MO3UITUH;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJICTaBISITH  PE3yAbTaThl  BBIMOJHEHHOTO  (DU3MUECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M HCMOJb30BaTh MPEUMYINECTBA KOMAaHIHOW M WHAWBHIYaTbHOU pPaOOTHI
IIPU pEIIeHNN KOHKPETHON (U3nUYecKoil mpoOaembl;

MPUHUMATh [IEJTM COBMECTHOW JIEATEIIPHOCTH, OPTraHW30BBIBATH JCUCTBHS IO €&
JIOCTYIKEHUIO: PaCIpeIeNIATh POJIA, 00CYKJIaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOTHI, JOCTUTAs KAYECTBEHHOTO pe3yibTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHWBAaTh KauyeCTBO CBOETO BKJaJa B OOMMHA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMNX JUIS PEIICHUS
¢u3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXO0JAX NPUHATHS peHIeHUH (MHIUBUAYaIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aaydl WM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MEHEHMUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHMUSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBILUXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJ€ CIOpa WM JTUCKYCCUU HA HAyYHYIO
TEeMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY HpU peuleHHHn (GHU3UYECKUX 3aJad Wid B
YTBEPKJICHHUSX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO JAPYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHuy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHe M XUMHYECKHE sBIEHHs, HaOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIE COCTOSIHMS BeIecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHUECKOE
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  NPSIMOJIMHENHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIIast cuia, aedopmarus (ynpyras, IUIacTHYECKasi), HEBECOMOCTb,
cooOLIaoNIUeCs COCYIbI;

pasnnyath sBieHus (1uddy3us, TEIIoBoe IBUKEHHE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE TeEJl, PaBHOBECHE
TBEPABIX TN C 3aKPeIyIEHHOW OChI0 BpalleHMs, Iepeada JAaBleHUs TBEPIbIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBjieHue, IIaBaHue TeJl, MpeBpalleHus
MEXaHUYECKOM SHEpIrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (u3nuecKue SBICHHUS B MPHUPOJE: NMPUMEPHl ABWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO JABIIEHUS Ha XUBOM OpraHusM, IjIaBaHUe pbIO,
pbIYard B TeJe YelOoBeKa, MPU 3TOM MEepPEeBOIUTH MPAKTUUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OTMCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHMJIa YHPYTOCTH, CHJIa TSDKECTH, BeC Teja, CWiIa TpPEHUs, JaBJIECHUE



(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA, MEXaHWYecKas pabora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOI(PQPHUIUEHT TMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAss M MOTCHIMAIbHASI 3HEPrusi), IPH OMHUCAHUM MPABUIHHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCIIOIb3yEMbIX BEIMYUH, NX 0003HAYCHUS U €IUHULIBI
buznyecKux BEIMYUH, HAXOAUTh (POPMYIbI, CBA3BIBAIONIME MJAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYWH,

XapaKTepu30BaTh CBOMCTBa Tell, (DU3MYECKHE SBICHHUS M TPOIECCHI, HCHOJB3YS
IpaBuUJia CIOKEHUs cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBecHs pbluara (0J0Ka), «30JI0TOE IMPaBUIIOY» MEXAHUKH,
3aKOH COXpPaHEHHS MEXAaHMYECKOW DHEpPruy, IMpU OTOM J1aBaThb CJIOBECHYIO
(bOpMYyIMPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATUYECKOE BHIPAKCHICE,

OOBSACHATh (U3WYCCKUE SBICHHS, MPOIECChI W CBOWCTBA TN, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalUuid MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATh NPUUMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCKUX IIaroB ¢ OMmopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBa (U3MUECKUX SBJICHMUM, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7auyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUSA 3aJa4u
3aMKCHIBATh KPATKOE YCJIOBHE, TOJCTABIATH (DU3MUECKHUE BEIMYHUHBI B (DOPMYIIBI H
MPOBOAUTH PacuéThl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC AJSl PELICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUECKOM BETUYMHBL;
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0OB, B OIMCAaHUM HCCIECIOBAHUS BBIICIATH IPOBEPSIEMOE IPEAINIOI0KEHUE
(rumoTe3y), pa3auyaTh W HHTEPIPETUPOBATH TMOIYUYEHHBIM pe3ynbTaT, HaXOIUTh
OIMOKH B XO/JI€ OTIBITA, JI€JIaTh BHIBOIBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten: (GopMynaHpoBaTH TMPOBEPSEMBbIE MPEANOIOKEHUS, COOUpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBAaTh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATyphl C UCMOJIH30BAHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOANTH MCCIIECOBAHNE 3aBUCHUMOCTH OJHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTod C
WCITOJIh30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYTH PAaBHOMEPHO JBIIKYIIIETOCS
TeJla OT BPEMEHHU JIBMKECHHS Te€Ja, CHIIBI TPEHUS CKOJIbKEHHUSI OT Beca Tella, KauyecTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHWJIBI TPEHHsS OT IUIOMIAU
COIIPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BBITAIKUBAOLIECH
CWIBl OT OO0BEMa MOrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO TOTPYXKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUHM Y4eOHOTO HCCIIEeOBaHMS, COOMpaTh YCTAHOBKY U  BBHITIOJTHSTH
WU3MEPEHHs, CIIeIys MPEITI0KCHHOMY TUTaHy, (DMKCUPOBATh PE3YNbTATHl MOJYYCHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BHJE MPEIIOKEHHBIX TaOmWIl ¥ TpaduKoB,
JIeTIaTh BBIBOJBI 10 PE3YJIbTATAM UCCIENOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKHMX BEIUYUH (TUIOTHOCTH BeEIECTBa
JKUJIKOCTH W TBEPAOrO Tea, CUJIa TPEHHUS CKOJIBKECHUSA, JaBJIEHUE BO31yXa,
BBITAJIKUBAIOIIASA CHJIA, JCUCTBYIOIIAs Ha NOTPYXKEHHOE B IKUIAKOCTh TEIIO,



KOA(PHUITMEHT IMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHU3MOB), CIENys MPEII0KCHHOU
MHCTPYKLMU: TIPU BBINOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOM BEIUYHHBI;

coOuoaTh TpaBWja TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JICHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIINECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (PU3MYECKUX SIBICHUN M HEOOXOAUMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh WHPOPMAIIMIO O WpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30macHOCTH NpU OOpalieHMH ¢ OpuOopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOrO IOBEACHUS B
OKpYXKarolie cpene;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popManyuu B MHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUHM ¥ TyTEM CpaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJI MOKET OBITh HEIOCTOBEPHOI;

MCIIONIb30BaTh MIPU BBITIOTHEHUH YYEOHBIX 3a/laHUl HAYYHO-MOMYJISIPHYIO JTUTEPATypy
(Gu3NYECKOr0o COJep)KaHUs, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE KPATKHE MUChbMEHHBIE UM YCTHBIC COOOIIEHUS] HA OCHOBE 2—3
HMCTOYHUKOB MHPOpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKue COOOIIeHHsSI O pe3ybTaTax MPOEKTOB MM YUeOHBIX MCCIEIOBAHUM, TPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbI TMOHATUNHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBHICTYIIJICHUE NPE3EeHTaIUEH;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIENOBAaHUMN paclpenessTh 00S3aHHOCTH B
rpyIIe B COOTBETCTBUM C MOCTABIICHHBIMU 3a/1a4aMHU, CJIEAUTH 32 BHIINIOJTHEHUEM TJIaHa
NEHCTBUI, aqeKBAaTHO OIEHUBATh COOCTBEHHBIA BKIAA B JEATEIBHOCTH TPYIIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yabTaThl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

WCIIOJIb30BaTh MOHSATHUSA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBMKEHHWE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUITMUECKUE U aMOp(QHBIE Tena,
HACBILECHHBI U HEHACBIILICHHBIN I1ap, BIAXXHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsjl, dJIEKTPHUIECKOE
MoJie, MPOBOJHUKHA W AWDJIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHI TOK, MAarHUTHOE
T0JIE;

pa3iauuaTth SIBICHUS (TEMJIOBOE pacIIMpEeHHE W CKaThe, TeIulonepenada, TEII0BOe
paBHOBECHE, CMAYMBAHWE, KaNWULSIPDHBIE SBICHHS, UCIAPEHHUE, KOHJICHCALU,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBEepaeBaHue), KUIICHHUE, TemIonepeaya
(TEemIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTpU3aLUs TeJl, B3auMOJIEHCTBUE



3apsA70B, NEUCTBHA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHME, B3aHMOJCHCTBHE
MarHuTOB, JACMCTBUE MAarHUTHOIO IOJIS HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUI B OKPY)KAIOLIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPHUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B atMocdepe, 9UIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOJIHCOB, pOJib MAarHUTHOIO MHOJS Ul KHU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOIMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN;

OTIKCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PHU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHAas TEIUIOTa IUIABJICHUSA, YJAEIbHAs TeIIoTa
napooOpa3oBaHUs, yJAelbHAs TEIUIOTa CrOPaHUs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JICHCTBHSI TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUYECKHUU
3apsf, CHJAa TOKA, OJJIEKTPUYECKOE HAIPSHDKEHHE, COINPOTHUBIECHUE IPOBOJHUKA,
yJlelIbHOE COIIPOTHUBIICHHE BELIECTBA, pabd0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HAUCHHS ¥ eIUHHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE IIOJIOKE€HHS MOJIEKYJISIPHO-KUHETUYECKONH TEOpUM CTPOCHUS BEIIECTBA,
OPUHIUI CYNEpNo3uIMY Mojel (Ha KadyecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHuma, 3akoH coxpaHEeHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTE€MaTU4YeCKOe BBIPAKECHHUE;

OOBSACHATh (PU3MUECKHE TMPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalun IIPaAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISABIIATD
NPUYMHHOCIIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWUCTBUA, HCIOJIB3YsA 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHUA 3a/laud
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHUS 3a]adH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIs €€ pEelIeHus], IPOBOJUTh Pacu&Thl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO pEUIMTh MPH MOMOIIM (HU3HUYECKHX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HMCCIENOBAHMS,  BBLACIATH  IPOBEpPAEMOE
IIPEANOJIOKEHUE, OLEHHUBATh IIPABUIBHOCTh IIOpsJKA IIPOBEIEHUS HCCIIECIOBAaHNUS,
JlelaTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBUCHUMOCTb JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCA OCTBIBAHUS M HarPEBAHUS IPU U3IIyYEHUH OT LIBETA
U3Iydaolme (momiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT



TEMIepaTrypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MarHUTOB,
BH3YalIM3al1sl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHWTa, CBOICTBA 3JIEKTPOJBUIATEIIs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJdOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GbopMyITUPOBATH BEIBOJIBI;

BBITOJHATH NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIa)KHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTbH CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIbHOIO CONPOTHUBIICHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBO/IHUKE,
UCCIICIOBAaHUE IOCIIEIOBATEIbHOIO M MapajUIeIbHOIO COEAMHEHUN HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, CIETYs
IPEJJI0KEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl IOJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIuI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0BAHUS;

NPOBOJUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYMH (yIeNbHAas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOILIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHOW UHCTPYKIUU, U BBIYUCIISATh 3HAUEHNE BEIHUNHBI,

coOioiaTh TMpaBWJla TEXHMKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3JIEKTPHUUECKOM
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKa), HWCIOJIb3ysS 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTEIbHBbIE MPUOOPHI O
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHEIO CTOPaHHUsA, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI 3JIEKTPUUECKUX IIeTel ¢ MOociel0BaTeNIbHBIM U MapajulebHbIM COeINHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHUM B TOBCEAHEBHOW KH3HU JJs OOecrneueHus
0€30IaCHOCTH TNpH OOpalleHud C NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolllei cpese;

OCYILIECTBIISATh MOMCK HH(pOpMaluu (U3NYeCKoro cojepxanus B MHTepHere, Ha
OCHOBE MMEIOIUXCA 3HAHUH M IYTEM CpPaBHEHUS JONOJIHHUTENBHBIX HCTOYHHKOB
BBIJICJIATE MH(MOPMALMIO, KOTOpas SBIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



® UCHOJb30BATH IPHU BBHITOJHEHUH y4eOHBIX 33/JaHUI HAyYHO-TOMYJISPHYIO JIUTEPATYPY
bu3nYecKOro cojJep)KaHusl, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIAJCTh MPHEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e co3maBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACP)KaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISATh  Pe3yabTaTbl MPOEKTHOW WM HCCIEN0BATENbCKON
JEeSITEIbHOCTH, TPU 3TOM T'PaAaMOTHO HCIOJb30BaTh W3YYCHHbIN MOHSATHIHBIN anmapar
Kypca (pHU3MKH, COPOBOXIATh BBHICTYIICHHE MTPE3CHTAIHCH;

® [pu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIENOBAaHUNA (PU3NUECKUX TMPOIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHA JEHUCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBAaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL, BBICTpauBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, TPOSBIISSL TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb c(hOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

® CIOJB30BaTh IIOHATUS: CHUCTEMa OTCu€ra, MaTepuajbHas TOYKa, TPAaeKTOpHUs,
OTHOCUTEIIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmanus (yrnpyras, IiacTU4eckas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, UEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHWYeCKWe Kone0aHus ¥  BOJHBI, 3BYK, HWHOQPa3BYK ¥  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30pPYKOCTh U
JTAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs M TMOIJIOIIeHus, aibda, Oera- M Tramma-
W3JTy4EHUs], U30TOIIBI, SIACpHAs DHEPIETHKA,

e pa3iuyarh sBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEWHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ta/IeHNE Tel, pPABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aMMOJCICTBHE Tel, PEAKTUBHOE JBUKEHHE,
KosiebaTenbHOE JBM)KEHHE (3aTyXalollMe W BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE€ JBID)KEHHE, OTPaXEHHE 3BYyKa, MPSAMOJIMHEHHOE PpacIpoCTpaHEHHE,
OTpaXeHUE U MPEIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAs paJIMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHUYATOro CHEKTpa H3Iy4EHUs)
[0 OINHCAaHUIO UX XApPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBICHUE;

® pacro3HaBaTh NMPOSBICHHE U3YUEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM 4yHcie (U3UUecCKUe SBIICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JIBH)KEHUE TUIAHET
CoHeyHOM cHCTeMBI, PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 03XO, LIBETa TEll,
ONTUYECKUE  SBJICHUS B  INpPUpPOJAE, OUOJOrHMYecKoe  JeWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTHUBHBINA
¢GoH, KOCMHYECKHE JIy4M, paJUOAaKTHUBHOE W3JIyY€HHE TMPUPOJHBIX MHUHEPAJIOB,
JENCTBUE palMOaKTUBHBIX U3IYy4EHUH Ha OPraHU3M 4eJIOBeKa), IIPU 3TOM MEPEBOINUTH
NPaKTUYECKYIO 33aJady B yueOHYIO, BBIICNSATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bU3UYECKUX SIBICHUH;

® ONUCHIBATh M3yUYCHHBIC CBOMCTBA TeNl U (PU3UUECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JABH)KCHUU,
YCKOpEHUE, MepeMellleHue, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,



CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOIrO MaJleHHs, BEC Tela, UMITYJbC Tejla, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHS TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYyKa U BBICOTAa TOHA, CKOPOCTb CBETa, [10KA3aTelb IPEIOMIIEHUS
Cpezbl), IPH ONHCAHWM TMPABHIBHO TPAKTOBAaTh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYUMHAMHU, CTPOMUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHUsI SHEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IIPUHLINII OTHOCUTENBbHOCTH ["anues, 3axkonsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHHsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOro 4YHCel TMpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (pU3MUYECKHE IMPOLECChl U CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallul  IPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3UYECKUX SABICHUM, (PU3UUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aa4n (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBl M (hOpMyJibl, CBsI3bIBarOlLIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaThb KPaTKO€ YCJIOBME, BBISABIATh HEAOCTAIOUINE WU
M30BITOUYHBIE JIAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE UISl PEIICHHUS,
IIPOBOAMTH PACUETBI W  OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPH NOMOIIM (HU3HYECKHX
METOJOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIIEHATH  IPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEICHUS HCCIEI0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOAEHUN U OIIBITOB;

IPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHAa COXpaHEHHs dHEPIUH, 3aBUCUMOCTD
nepuoJia KojiebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OaHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, DPa3JIoKeHHe OeIoro CBeTa B CHEKTP, U3y4EHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsI MpeaMmera B coOMparoliel JIMH3E,
HaOJIOIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIHHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOTO HaOOpa 000PYAOBaHUS, OMUCHIBATE X0 ONbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBO/IBI;

IPOBOJUTH HPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX W3MEPEHUH, ONpenenss CpeaHee
3HaYeHHe H3MepsAeMoill BeNUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparonie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a U3MepeHust (M3MEPUTENILHOTO TpUbopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH C HCIOJIb30BaHHEM
OpSIMBIX HU3MEpPEHUN (3aBUCHUMOCTb IIYTM OT BPEMEHHM IIPM PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TNepuoja KoleOaHUd MaTreMaTh4ecKoro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUs CBETa OT yrja HaJeHus U
yIila NpeJoMIICHHs OT yIJa MajJeHus): INIAHUPOBaTh MCCIE0BAHUE, CAMOCTOSTENBHO



coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJIYYEHHOHW 3aBHCUMOCTH
¢u3nUecKuX BENUYMH B BHJE TAOMUIl U rpaduKOB, A€TaTh BBIBOJABI MO PE3ylIbTaTaMm
UCCIIEIOBAHMSI;

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (QHU3UUECKUX BEIUYMH (CpemHsisi CKOpOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KOXPPULHUEHT TPEeHHsI CKOJBKEHUS, MeXaHHueckass pabdora u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojeOaHUH MaTEMAaTUYECKOTO0 U MPYKUHHOIO
MasTHUKOB, ONTHYECKass CWJIa COOHMparomeld JIMH3bI, paJuOAKTUBHBIA  (OH):
IUIAHUPOBAaTh H3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, Cenysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATH 3HAUYECHUE BEIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE peE3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHHU;

coOnrofarh MpaBuja TEXHUKUM O€30MacHOCTH Ipu paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOTI'O SI1pa;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOSsIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAIIapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMmepa BunbcoHa), wucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLIECCOB MPH pElIeHHH y4eOHO-
NPaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMBbl JJIS MOCTPOCHUS M300paXKeHUH B IIIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpere;

OCYILIECTBIIATh MOMCK HMH(POpManuu (¢u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAaXOIUTh IYTH OIpeIeIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-IOMYJISIPHYIO JIUTEPATYpPy
(GU3UUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHer,
BJIaJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJbKHUX HCTOYHUKOB (DHU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yNbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIMOJIb30BaTh M3YYCHHbIM MOHATUHHBINA ammapar W3y4yaeMmoro pasaena (U3uKd Hu
COIIPOBOKIATh BBICTYIUIGHUE MPE3CHTAlle ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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KOJIMYECTBO
YACOB I10
ITPOTPAMME

MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMSI

7 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTta

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOEHNS OCHOBHOMN
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pas3iindaTth SABJICHHUA II0 OIMMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh IMPOSIBIIEHUE M3YYCHHbIX (PU3MUYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HCJIE€ (PU3NYECKUE SIBJICHUS B MPHUPOAE,
IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a/ady B yueOHYIO, BBLACIATH

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCBHIBaTh HM3YyYCHHbIC CBOWCTBA Tel M (PU3MUECKUE SBIICHUS,
UCHONIb3YS  (DU3MUECKHE BEJIMYMHBI, IpPU OINUCAHUU IPABHIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCHOJB3YEMBIX BEIMYHMH, HX
0003Ha4YEeHUsI U €IMHULIBI (U3NYECKUX BEIMYMH, HAXOOUTh (OPMYIIBL,
CBSI3BIBAIOIME  JIAaHHYIO  (DU3MYECKYI0 BEIMYMHY C JIPYTMMHU
BEJIMYMHAMHU,  CTPOUTh  TpadUKH  M3YyYEHHBIX  3aBHCHUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/I3I/I‘leCKI/Ie SABJICHUS U IPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa u 3allMChIBATb €ro MAaTEMATHYCCKOC

BBIPAKCHUC

1.6

OOBIICHATh (PU3MUECKHUE SIBIECHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOHUTH
oOBsicHeHne U3 1 — 2 JOru4YecKuX MIaroB ¢ ornopoi Ha 1 — 2 u3y4eHHbIX
CBOWCTBAa  (U3MYECKUX  SBJICHUH, (HU3MUECKUX  3aKOHA  WIH

3aKOHOMEPHOCTH

1.7

pemiath pacu€TtHble 3aAaud B 1 — 2 AENCTBUSA, UCMOJIB3YS 3aKOHBI U
hopmynel, CBsA3BIBarOIINE (PU3NYECKUE BEIIMUYMHBI: HA OCHOBE aHaIM3a
YyCJI0BUSA 3agadyu 3aIlInChIBaATh KpaTKo¢C yCJioBHUC, IIOACTAaBJIATH
¢u3nyeckre BETUYUHBI B (POPMYJIBI U IPOBOANUTH PAcUEThl, HAXOAUTH

CIIPAaBOYHLIC NAHHELIC, HCOGXOIII/IMBIG AJid pelICHUA 3aaa4, OUCHUBATH




PEATMCTUYHOCTD MOTYYECHHON (PU3HUECKOU BEIIMUUHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIMTh MPH MOMOIIH
(u3MYeCKUX METOAOB, B ONHCAHUU UCCIEIOBAHUS  BBIACIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pas3nuyarb u
WHTEPIPETUPOBATH MOJIYUYCHHBIN pe3yabTaT, HaXOAUTh OIIUOKHU B X0

OIIbITa, ACIATh BBIBO/BI IO €I'0 PE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHI 10 HAONIONCHUIO (U3UYCCKUX SIBICHUH HIIH
¢u3nueckux  CBOMCTB  Teln:  (OpMynIHpoBaTh  MPOBEPsiEMbIC
MPEINOJIOKEeHUs, COOMpaTh  YCTAHOBKY W3  TPEIIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XO/JI OIbITA U (POPMYJIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATh IIPSMBIE HM3MEPEHHUSA C HUCIOJIB30BAHUEM AaHAJIOTOBBIX U
nu(GpPOBBIX MPUOOPOB, 3aNUCHIBATH IMOKA3aHUS NPUOOPOB € Y4ETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3MUYECKON BEITMUMHBI
OT JpYrod € HCIOJIb30BAHMEM IPSAMBIX HM3MEPEHUM, ydacTBOBAaTh B
IUTAHUPOBAHUHM Y4EOHOTO WCCIEeNOBaHMSA, COOMpPATh YCTAHOBKY W
BBINOJIHATh U3MEPEHHUS, CIeAys MPeJUI0KEHHOMY IJ1aHy, (UKCUPOBATh
pe3yNIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE
MPEUIOKEHHBIX TAaOMUI] U TpaduKOB, JAeIaTh BBHIBOJBI IO pe3yibTaTaM

HUCCICIOBaHUA

1.12

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEI0KEHHOW MHCTPYKLUU: TPU BBIMOJIHEHUHM MU3MEPEHHH coOuparthb
JKCIICPUMEHTAIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHUE HCKOMOM

BECJINYHHBI

1.13

CO6J'II-O,ZL8.TB npaBujia TCXHUKH 0e30IMacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3bIBaTh NMPUHILIUIIBI IEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUUYECKHUX YCTPOMUCTB C MOMOUIBIO UX ONUCAHUS, UCIIOIb3Ys 3HAHUS
0 CBOHCTBaX (U3NYECKUX SIBICHUH U HeoOXoAuMble (U3HUEcKue

3aKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOAMTH TNpHUMEPHl (HAXOAMTh HMH(OpMAIMIO O MpHUMEpax)
MPAKTHYECKOTO MCIOIh30BaHUS (PU3NUECKUX 3HAHUI B TOBCEIHEBHOM
KHU3HH 1715 oOecrieueHrst 6e30MacHOCTH NP OOpaIeHnH ¢ prHOopamu
Y TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 37I0POBbSI M COOIOICHNUS

HOPM 3KOJIOTHYECKOT0 MOBEICHUSI B OKPYXAIOLIEH cpejie

1.16

OCYILIECTBISATH OTOOP MCTOYHHKOB MH(popManuu B cetu MHTepHeT B




COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
AMEIOIIMXCA 3HAHUM M IyTEM CpPAaBHEHUS PA3JIMYHBIX MCTOYHUKOB
BBIIENATh MH(QOPMALMIO, KOTOpas SABISETCS HPOTHUBOPEUYUBON WU

MOXET OBITh HEZJOCTOBEPHOI

1.17

HCIIOJIb30BATh npu BBITMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHONOIYJISIPHYIO ~ JIUTEpaTypy  (HU3MUECKOro  COAepKaHus,
CIPaBOYHbIE MaTEpUaJIbl, pecypchl ceTu MHTepHeT, BiageTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHUsl MHPOPMALUU U3 OIHOMN

3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOILEHUs
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMAIMK (PU3UUECKOTO COAEPIKaHUS,
B TOM 4HcJe IyOJIWYHO JAeNaTh KPAaTKUE COOOIICHMS O pPe3yiabTaTax
IPOEKTOB MM Y4eOHBIX MCCIEJOBAHUH, IMPU HTOM TI'PaMOTHO
WCIOJIb30BaTh M3YYEHHBIM MOHATHMHBIA anmapar Kypca (U3HKH,

COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHeﬁ

1.19

IIPU BBIIIOJHEHUM YYEOHBIX IMPOEKTOB U MCCIEAOBAHUN pacHpeleisiTh
0053aHHOCTH B IPYIIE B COOTBETCTBUM C IOCTaBJIEHHBIMHU 3aJadyami,
CIIEIUTHh 3a BBIINOJHEHHWEM IIJIaHA JCHCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B  JIEATEIbHOCTh TIPYIIBl, BBICTPaUBaTh

KOMMYHHKAaTHBHOC B3aHMO}leﬁCTBHe, YUUThIBasA MHCHHUC OKPYXAIOIUX

8 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs

1.1

HCIIOJIb30BaTh IMMOHATHA

1.2

pasiinydaTth SABJICHHUA IO OIMMMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{CCI(Oe SIBJICHUC

1.3

pacrmo3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MYECKUX SBJIECHUH B
OKpY’KaloIlleM MHupe, B TOM 4Hcie (U3NYECKUEe SBJICHUS B MPHPOJIE,
IIpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33aJady B y4eOHYIO, BBIIENSTH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PU3NICCKUX SIBICHUI

1.4

OIIMCbIBATh H3YYCHHBLIC CBOWCTBA TE€l | (1)I/I3I/I‘IGCKI/IG SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILIGCKI/IG BCJIMYHHBI, IIPpU OIKUCAHUH TIPABUIIBHO




TPAaKTOBaTh  (DU3MYECKUII  CMBICT  HCHOJB3YEMBIX  BEIHYHH,
0003HaYCHHS U €IUHMIBI (PU3UUECKUX BEITUYMH, HAXOIUTH (OPMYIIBL,
CBS3BIBAIOIIME  JaHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU,  CTPOUTh  TIpadUKH  HU3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘I€CKI/IX BCJINMYHMH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYCCKUE SBICHHUS W IPOIIECCHI,
UCIIONIb3YSl HM3YYEHHBIE 3aKOHBI, IPU OSTOM JaBaThb CIOBECHYIO
(GOpMyIMPOBKY 3aKOHa W  3alHUCHIBATh €r0  MaTeMaTHYeCKOe

BBIPpAXKCHUC

1.6

OOBSCHATH (PU3UYECCKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalluli  IPaKTHKO-OPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH O0BsiICHEHHE U3 1 —
2 JIOTMYECKHMX WIaroB € MNOMOUIp0 | — 2 H3y4EeHHBIX CBOWCTBa

(bU3NYECKUX SIBICHHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3a7audl B 2 — 3 NEHCTBHSA, UCIONB3YS 3aKOHBI U
(hopMyIIbI, CBS3BIBAIONINE (PU3NYCCKUE BEIIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJlaud 3aIllUChIBaTh KPATKOE YCIIOBHE, BBISBIIATH HEIOCTATOK
NaHHBIX JJIs pelIeHus 3a7aud, BBIOMpaTh 3aKOHBl U (HOPMYIIBI,
HeoOXoIuMBbIe Ui €€ pelleHHs, MPOBOJUTh Pacué€Thl U CPABHHUBATH
MOJy4YEeHHOE 3HaueHUEe (U3MYECKON BEIMYMHBI C HW3BECTHBIMU

JaHHBbIMH

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpEHIMTh HPH MOMOUIH
(GU3NYECKUX METOJI0B, UCTOIb3Yys ONMHUCAHUE UCCIIECAOBAHUS, BBIACIAT
IIPOBEPSIEMOE TPEIIIOIOKEHNE, OLEHUBATh IPABWIBHOCTH TOPSIKA

MPOBEACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

1.9

MPOBOAUTH OMBITHl IO HAOMIOJEHUIO (PU3NYECKUX SBJICHUH WIH
¢u3nyeckux  CBOHCTB  Telm:  (opMyIMpOBaTh  IMPOBEpsEMbIe
MPENNOoNIOKEeHNs,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,£[0BaHI/I$I, OIIMChIBATb XO/J OIIbITa U (I)OpMYJ'II/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATE MTPAMBIC HU3MEPCHUA C HCIIOJIB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (I)I/I3I/I‘-IGCKI/IX BCJIIMYMH, CpaBHUBATL PC3YJIbTATLL

M3MEPEHHH C YIETOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PM3NYECKON BEITUYMHBI
OT JPYrol ¢ HCIOJIB30BAHUEM IIPSAMBIX H3MEPEHHI: IUIAHUPOBATh
UCCIIeIOBaHKEe, COOMPaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CIEeIys
IPEUIOKEHHOMY  IUIaHy, (UKCUPOBaTh pPE3YyJbTAaThl MOJYYEHHOM

3aBUCMMOCTH B BHJC T3.6JII/II_[ n Fpa(bI/IKOB, ACJIaTb BbIBOJbI IIO




pe3yjabTaTaM UCCICOOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE  W3MEpEHUs  (PU3UYECKHX  BEIWYMH:
IUTAaHUPOBATh MU3MEPEHHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTAaHOBKY,
cienys TPEAOKCHHOW HWHCTPYKIMH, U  BBIYUCIATH 3HAYCHUE

BCIINYHNHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢

J1ab0paTOPHBIM 000PYIOBAaHUEM

1.14

XapakTepu30BaTh MPUHIUNBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA MX ONMCAHHUSA, UCIIOJIBb3YS 3HAHMS
0 CcBOicTBaX (PU3MUYECKUX SBICHUH M HEOOXOAWMBIE (U3NYECKHE

3aKOHOMCPHOCTH

1.15

pacro3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPHUTCIIBHBIC
HpI/I60pBI o CXeMaM M CXEMATUYHbBIM PUCYHKAM, COCTABJISITH CXCMBbI
QJICKTPHUYCCKUX ueneﬁ C IOCICAOBATCIbHBIM W  IApaJlJICJIbHBIM
COCANHCHHUCM 3JICMCHTOB, pasjimdas YCJIOBHBIC 0003HaYEHH

3JIEMEHTOB JIEKTPUYECKUX LIETIEU

1.16

NOPUBOIUTH NPHUMEpPHl  (HAXOOUTh HMH(POPMAIMIO O TPUMEpax)
MPAKTUYECKOTO MCIOIh30BaHUS (PU3NUYECKUX 3HAHUI B TOBCEIHEBHOM
KHU3HH A1 oOecrieueHust 6e30MacHOCTH MPH 00palleHnu ¢ Mprudopamu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHHS 3I0POBBS U COOIIOICHUS

HOPM 35KOJIOTUYCECKOI'0 TOBEACHUS B Opr>K3.IOH.I€I>i cpeae

1.17

OCYIIECTBJISATh MOUCK MH(POpManuu (PU3HUECKOTO COIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIICTATh HH(POPMALMIO, KOTOpPAast

ABJIACTCA HpOTHBOpC‘lHBOfI WJIA MOXET OBITh HCHOCTOBepHOﬁ

1.18

WCIIOJIb30BaTh TpPHU  BBIMNOJHEHUWM Y4eOHBIX 3aJaHUN  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3HUECKOro CONIEp)KaHUs, CIIPaBOYHbIE
MaTtepuaibl, pecypchl ceth HTepHer; Biazere  npuéMamu
KOHCIIEKTHPOBAHUS TEeKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MUChMEHHBIC W KPATKHE YCTHBIC COOOIICHUS,
0000mmas uHGOpPMAIMIO W3 HECKONbKUX HUCTOYHHKOB (PHU3UIECKOTO
COJICp)KaHUsl, B TOM WYHCJIC MyOJIMYHO TIPEJCTABIATh PE3yIbTaThI
MPOEKTHOM WIU HCCIENOBATENIbCKONW JEATEIbHOCTH, TMPU OTOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbI MOHATUWHBIA amnmapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHHUE ITPE3CHTAIIUEH

1.20

MIpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3UYECKUX




MPOLIECCOB pacHpeeNiaTh O00SI3aHHOCTU B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1a4yaMu, CIEAUTH 32 BHIMOJHEHUEM IJIaHA IEUCTBUI
U KOPPEKTUPOBATH €ro, aJeKBATHO OLEHUWBATh COOCTBEHHBIH BKIAJ B
NeSATEeIbHOCTh TPYIIIIBI, BBICTpanBaTh KOMMYHUKATUBHOE

BSaHMOHeﬁCTBHG, IIPOABJIAA TOTOBHOCTD pa3pe€uiaTb KOH(bJ'II/IKTBI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasjimiaTth ABJICHHA 110 OIIMCAHHIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHUE M3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY)KaloIlleM MHpE, B TOM 4HCIE (PU3NYECKUE SIBJICHUS B MPHUPOAE,
IPU 3TOM NEPEeBOJUTH NMPAKTHUUYECKYIO 3a/ady B y4yeOHYIO, BBLIEIATH

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh H3YYEHHBIE CBOMCTBA Te€l U (PU3IUYECKHE SBJICHMUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, IPU ONUCAHWU TMPABUIIBHO
TPaKTOBaTb  (PU3MUYECKUHl ~ CMBICH  HCMOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U €UHMIIBI (PU3UUYECKUX BEITUYMH, HAXOJIUTHh (POPMYIIBI,
CBS3BIBAIOLIME JAHHYIO  (U3NYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpadUKH  M3YyYEHHBIX  3aBHCHUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (i)I/ISI/I'-ICCKI/IG SABJICHUA W IPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBLI, IIpU O3TOM JdaBaTb CJIIOBECHYIO
q)OpMy.]'II/IPOBKy 3aKOHa u 3allMChIBATh €ro MaTeMaTHu4CCKOC

BBIPAKCHUC

1.6

OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE  CHUTyalludl  IPAaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BICHEHHE U3 2 —
3 JOrM4yecKkux IIAaroB ¢ INOMOHIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3nuecKrx sBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3amadyd (OmUparomuecs Ha cucreMy w3 2 — 3
ypaBHEHMI), HCHOJB3yd 3aKOHBI M  (OPMYJBI, CBS3BIBAIOLIHE

(bHSI/I‘-ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHAa/IM3a YCJIOBUA 3adadyu




3alUChIBaTh  KPAaTKOE YCJIOBUE, BBIABIATH HEJAOCTAIOIIUE  WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
IUISL PEIICHHs, MPOBOAWTH PAcU€Thl M OICHUBATH PEANUCTUYHOCTH

IIOJIYUYCHHOI'O 3HAaUYCHUA (bHBI/I“ICCKOfI BCJIIMYHUHBI

1.8

pacrio3HaBaTh IPOOJIEMBI, KOTOpPHIE MOXHO PpEIIUTh IPU IOMOIIU
(U3MUECKUX METOJIOB, UCIIOJNB3YS ONMCAHUE HMCCIEAOBAHUS, BBLACIATH
IIpOBEpsieMOE  NPEIIOJIOKEHNE, OLEHUBATh IPaBUIbHOCTh IOPSIKA
IIPOBEJCHUS  MCCIIEAOBAHUS, JieaTh BbIBOJbL, HHTEPHPETUPOBATh

pe3yabTaThl HAOIIOICHHUI U OTIHITOB

1.9

IMpOBOAWUTL OIBITBEI 110 Ha6JHOIIeHI/IIO (1)I/ISI/I‘I€CKI/IX SIBIICHUN HWIIH
(I)I/I3I/I‘IGCKI/IX CBOMCTB TeJI: CAMOCTOSITEIILHO CO6I/IpaTB YCTAHOBKY U3
H30BITOYHOI'O Ha6opa 060py,Z[OBaHI/I$I, OIIMCBhIBATh XOJA OIIbITa M €I0

pe3yabTaThl, POPMYIHPOBATH BHIBOIBI

1.10

MPOBOANTh TIPU HEOOXOIUMOCTH CEpPUI0 TMPSMBIX H3MEpPEHUH,
OIpeNelisis CpelHee 3HAuCHHE H3MepseMoil BenmuvuHbl ((HoKycHOE
paccTositHue coOuparomel JUH3bI), OOOCHOBBIBaTH BHIOOP crmocoOa

M3MepeHus (U3MepUTeNbHOro mpudopa)

1.11

MPOBOJIUTh HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
HCIOJIb30BAHUEM MPSAMBIX W3MEPEHMI: IJIaHMPOBAaTh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (UKCUPOBAaTh pPE3yJbTaThl
MOJIYyYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOIHUIHU

l"pa(bI/IKOB, ACJIaTh BbIBOJABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHBIE  HM3MEpeHHs  (PU3MUECKUX  BEJIMYHUH:
IJIAaHUPOBATh U3MEPEHMS], COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ U3MEPEHUsS, CIeAys IPEUIOKEHHOM  MHCTPYKIIHH,
BBIYUCIIATh 3HAYEHHUE BEIMYMHBI W AHAJIM3UPOBATh IIOJIYYCHHBIE

PE3YIbTATHI C yLIéTOM 3aJJaHHOM MOTrpeIIHOCTU I/ISMCPCHI/Iﬁ

1.13

coOnroAaTh MpaBWiIa TEXHUKH O€30MacHOCTH IMpu paboTe ¢

71a60paTOPHBIM 000PYIOBAaHUEM

1.14

pa3iindatb OCHOBHBIC IIPU3HAKU H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJETIeH:
MaTCpHaJibHad TOYKa, a0COIIOTHO TBépIIOC TECIIO, TOYEYHBIM MCTOYHHUK
CB€Ta, JIy4, TOHKaA JIMH34, IIaHCTapHasA MOACIIbL aToMa, HYKJIIOHHas

MOJIEJIb aTOMHOTO sI7Ipa

1.15

XapaKkTepu30BaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB H




TEXHUYECKUX YCTPOMCTB C ONOPOU HA UX ONUCAHMS, UCIIOJIb3Yysl 3HAHUS
0 cBoOicTBaXx (PU3MUECKUX SBICHUH M HeoOXoAuMble (usnyeckue

3daKOHOMCPHOCTH

1.16

HCIIONB30BAaTh  CXEMBl U  CXEMaTUYHBIE PUCYHKH  H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTHYECKUX TIPOLIECCOB TPU PEUICHUH Y4eOHO-IPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMbI AJIS MMOCTPOEHUsI U300pa)KeHUN B IJIOCKOM

3epKajie U cobuparouieit TuH3e

1.17

MPUBOJIUTL TpUMEPHl (HAXOAUTh HWHPOPMAIUIO O MPUMEPAX)
MIPAKTUIECKOTO HMCIIOIh30BaHMS (PU3MUECKUX 3HAHWUN B TIOBCEIHEBHOM
YKU3HM JUTIsI 00ecTieUeHHs] 0€301TaCHOCTH MPH OOpaIlleHUH ¢ MpUOopaMu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3I0POBbS U COOIFOICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPY’Kalollel cpesie

1.18

OCYIIECTBIISATh MOUCK MHMOOPMAIMHA (PUINICCKOTO COACPKAHUSI B CETH
Wurtepuer, camMmoctosTenbHO (QOpMyNHpys TMOMCKOBBIA  3ampoc,
HaxOJWUTh  IYTH  ONpPENENEHUs  JOCTOBEPHOCTH  IOJIYYEHHOU
“HpOpMallMd HAa OCHOBE HUMEIOIIMXCA 3HAHUU W JAOMOTHUTEIIBHBIX

HCTOYHHUKOB

1.19

WCIONIb30BaTh MPHU  BBHIMOJHEHUM Yy4eOHBIX 3aJaHUll  HAay4dHO-
MONYJISPHYIO JIUTEPATypy (PU3UUYECKOTO CoNepkKaHuUs, CIPABOYHBIC
Marepuaibl, pecypcbl ceth  VHTepHeT; BiaAeTh  NpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
nH(pOpPMAaLIUK U3 HECKOJIBKUX MUCTOYHUKOB (DU3MUECKOTO COACpIKaHMS,
nyOoJINYHO IIPENICTaBIATh pe3yabTaThl IIPOEKTHOMN W
HCCIIEI0BATENBCKOM I€ATEIbHOCTH, TP 3TOM I'PaMOTHO HMCIIOJIb30BaTh
W3YYCHHBIH TOHSTUHHBIM ammapar H3y4yaeMoro pasjena (QU3UKH U
COTIPOBOXIATh BBICTYIJICHHWE TMPE3CHTAIMEH ¢ y4éToM OCOOCHHOCTEH

ayaAuTOPUU CBEPCTHUKOB

1.21

MIPU BBITIONHEHUN YYE€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3UUYECKUX
MPOLIECCOB paclpeeNiaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJIEHHBIMU 33/1a4aMU, CIIEUTH 32 BBHIIIOJHEHUEM IJIaHa JeHCTBHMA

U KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIH BKIAJ B




ACATCIIbHOCTD

TPYIIIBI, BBICTPauBaTh KOMMYHUKaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IUKTHI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon paznena

Kox snemenra

HpOBepﬂeMBIe OJIEMCHTEI COACPKaHUA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®duzuka — HayKa o Mpupoje. SABlIeHUs: TPUPOIBI.
®usnyuecKue SBJICHUS: MEXaHUYECKUE, TEIJIOBBIE,

OJICKTPHUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

duznyeckue BeINYUHbL. M3Mepenne pu3nueckux
BesinuuH. Ouznueckue npudopsl. [lorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

EctecTBeHHOHAYYHBIH METO]] ITO3HAHMSL:
HaOJII0/ICHNE, TOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIJIBU)KCHUE TUTIOTE3, SKCIIEPUMEHT IO ITPOBEPKE

TAII0TE3, OOBSICHEHNE HAOJIOIaEMOTO SIBIIEHUS

1.4

Omnucanue (1)1/1314%01(1/1)( SIBIICHHH C IIOMOIIBIO

MoJeIen

1.5

[IpakTuyeckue pabOTHI:

###Par##113mepenne paccTosTHUM.

###HPar##13mepenrie  00bEMa JKUAKOCTH U

TBEPIOrO TeIA.

#HH#Par#H#0Onpenenenue pa3MepoB MajbIX Tell.
###PartH##113Mepenne TemrepaTypsl PU MTOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa

TEeMITepaTypbl

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNM BEILIECTBA

2.1

###Par###CTpoeHue BelllecTBa: aTOMbI U
MOJIEKYJIBI, BX pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE

JAUCKPETHOC CTPOCHUC BCIICCTBA

22

###Par### ] prokenne yacturl BeniectBa. CBA3b
CKOPOCTH JIBU’KEHMSI YAaCTHUIL C TEMIIEPATypOil.

BbpoyHnoBckoe nBuxenue, qudpdysus

2.3

B3anmopaeincTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

24

###Par### ArperaTHple COCTOSIHUS BELIECTBA:




CTPOEHUE ra3oB, KUAKOCTEH U TBEPABIX
(xpucTaunueckux ) Ten. Bzaumocssass Mexay
CBOMCTBaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue pabOTHI:
###Parf##0O1eHka AuameTpa atomMa METOJ0M
psAn0B (¢ ucroab30BaHueM GoTorpaduii).
#H##Par#H##OnbIThl 10 HAOIIOJECHUIO TEJIOBOTO
pacuImpeHus ra3os.

#H##Par#H##OnbIThl 10 0OHAPYKEHUIO JEUCTBUS CUIT

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

MexaHudeckoe JBMKEHUE. PaBHOMepHOG u

31 HEPaBHOMEPHOE TBUKCHUE
#H##HPar###Ckopoctb. CpellHssl CKOPOCTh IIPU
32 HEpaBHOMEPHOM JBMKEeHUH. Pacuér mytu u
BPEMEHU JBUKEHUS
SIBnenue nHepIuu. 3aKOH UHEPIIUH.
33 B3anmMopeiicTBre Ten Kak MpUuYMHA U3MEHEHUS
' CKOPOCTH JIBIKEHHUSI Tell. Macca kKak mepa
WHEPTHOCTH TeJa
###Par###1 noTHOCTH BemecTBa. CBsI3b IJIOTHOCTU
34 C KOJIMYE€CTBOM MOJIEKYJ B €IMHHIIE 00BEMA
BeIlleCTBA
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOICHCTBHS TeEIl
3.6 Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
' TTOMOIIIBIO JUHAMOMETPA
###Par###SIBnenne TATOTEHHS U CUIIA TSKECTH.
3.7 Cuna TsKeCTH Ha Ipyrux miaHeTax. Bec rena.
HesecomocTb
38 Cuia Tpenusi. TpeHHe CKOJIbKEHUS U TPEHUE
' nokosi. TpeHue B IpUpoi€ U TEXHUKE
3.9 ###Par###CnoxxeHue CuJl, HalpaBJICHHBIX MO
' OJIHOM IIpsiIMO1. PaBHOZCHCTBYIOIIAs CUIT
3.10 [IpakTraeckue pabOTHI:




Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(mmapuka B )KHJIKOCTH, MOJICTH JIEKTPHUIECKOTO
aBTOMOOWIIA U Tak Aanee). Onpenenenue cperHein
CKOPOCTH CKOJILXKCHHSI OpYyCKa WIIH [IapuKa 1o
HAKJIOHHOM mockoctu. OnpezeneHue mioTHOCTH
TBEPOTO Teia. OMbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTD pacTshKeHUs (edopMarium)
MIPYXXUHBI OT MIPHJIOKEHHOU CHUITbI. OTIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS
CKOJIBKECHUS OT Beca Tella M XapakTepa

COIIPHUKACAIOIIUXCA HOBerHOCTCﬁ

@u3nyecKue ABICHUS B IPUPOJE: IPUMEPBI

JABYOKCHUS C PA3JIMYHBIMU CKOPOCTAMU B JKHUBOH U

3.11
HEXUBOM MPUPOJIE, ICUCTBUE CUIIbI TPEHUS B
IPUPOJIE U TEXHUKE

112 TexHudeckue ycTpoucTBa: JUHAMOMETD,

IIOAIIMITHU KK

TIABJIEHUE TBEPIBIX TEJ, )KUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpOro Tena. CrnocoObl yMEHbIIEHUS

" YBCIIMUCHUA JABJICHUA

4.2

I[aBJ'IeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHA Tra3a OT

0o0BEMa, TeMIepaTypbl

4.3

[lepenaua naBneHust TBEPIABIMU TEIAMH,
JKAOKOCTSIMHU U TazaMu. 3akoH [lackais.

ITneBMaTHYECKHE MAIlTUHEI

4.4

3aBHCUMOCTD JaBJICHUS ) KUJIKOCTHU OT FJ'Iy6I/IHBI.
I'mapocraruueckuit mapanokc. CooOmiaronuecs

cocynsl. ['mapaBmnueckre MeXaHU3MbI

4.5

ATMocdepa 3emiu 1 aTMOCPEpHOE JTaBICHHE.
[TpuymHBI CyIIECTBOBAHUS BO3AYIIHONH 000I0UYKH
3emiu. OnbiT Toppuuennu. 3aBUCUMOCTh
aTMOC(epHOTo AaBICHHS OT BHICOTHI HaJl YPOBHEM

Mops

4.6

W3mepenue armochepHoro nasienus. [pudbopst

JUISL U3MEpEeHust aTMOC(HEpPHOTo JaBICHUS

4.7

JleficTBHE )KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX

Teno. BeitankuBaromas (apxumenoBa) cuia. 3aKoH




Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTryeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH BEca TeJla B BOJE OT
00bEMa NOrpyKEHHOM B )KUAKOCTh YACTH Tela.
OrnpezesieHne BHITAIKUBAIOLIEH CUITBI,
JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B )KUJKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOILECH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT MacChl
tena. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOILIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOMN B )KUIKOCTb
YacTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.
KonctpynpoBanue apeomerpa uiu
KOHCTPYHPOBAHUE JIOJKHU U ONIPELCIICHUE €€

Irpy30I04bEMHOCTH

4.10

Ou3nyecKue sIBICHUS B IPUPOJIC: BIUSHUE
aTMOC(epHOT0 JIaBJICHUsI Ha )KUBOU OpPTraHu3M,

IUIaBaHUE PbIO

4.11

TexHUUECKHE YCTPOUCTBA: COOOIIAIOIIHECS
COCY/Ibl, YCTPOMCTBO BOJOIIPOBO/IA,
TUAPABIMYECKHUI TIpecc, MaHOMETP, OapoMeTp,

BBICOTOMCD, HOleIHGBOfI HacocC, apCoOMETpP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexann4deckass MOIIHOCTD
53 [IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs
' m1ockocTs. [IpaBuno paBHOBecHs ppluara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o070T0€ TIpaBUIIO» MexaHuku. Koadpurment
5.5 MTOJIE3HOTO JAEHCTBUSA MeXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
s¢ [ToTenuuanpHas SHEPTUU TeNA, TOJHATOTO HAJl
. 3emnén
5.7 Kunernueckas sneprus
53 [lonnas MexaHuueckas FHEPrusl. 3aKOH U3MEHEHUS

Y COXPaHEHHUS MEXaHUYECKOM SHeprun
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[IpakTraeckue pabOTHI:
#H#Par#H#Onpenenenue padoThl CUIIbI TPEHUS IIPU
PaBHOMEPHOM JIBH)KEHUH TeJia 110 TOPU3OHTAIbLHON
noBepxHocTu. MccnenoBanue ycinoBuil paBHOBECHUS
pbryara. Mamepenue K111 HakJIOHHOM MIOCKOCTH.
N3ydeHnue 3aKoHa COXpaHEHMsI MEXaHUYECKOI

SHEPrUuu

5.10

duznueckue SABJICHUA B npupoac: perdarv B TCJIC

YCI0BCKa

5.11

TexHuueckue yCTpOrWCTBa: phlyar, MoJBH>KHBIN 1
HETOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb,

IMPOCTBIC MEXAHU3MEI B 6I)ITy

8 KJIACC

Kox
pa3iena

Kon
3JIEMEHTA

IIpoBepsieMbIe 31eMEHTHI COAEPKAHUS

TEIUIOBBIE SABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOECHMs BemecrBa. Macca M pasmepbl
MoJsieKys.  OmIbITBI, NOATBEP)KAAIOIIME  OCHOBHBIE

IMOJIOKCHUA MOJ'ICKy.]'IHpHOKHHCTH‘ICCKOfI TCOpHUU

Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
cocTossHUM BemiecTBa. Kpucramnuueckue u amop¢HbIe
Tena

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOPUH

CMauuBaHue U KalmUJUJTSIPHBIC ABJICHUA

Tennopoe paciipCeHuC U CKaTUuC

6.6

Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO

TEIIJIOBOT'O JABMXXCHUS YaCTHUI]

6.7

Buytpennss sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN

SHEPIHH: TEIUIoNepeaua H COBepIIeHue padboTh

6.8

Buapl Temonepenavn: TETUIONPOBOIHOCTh, KOHBEKITHS,

U3ITy4yeHue




KoanuectBO  TEMIOTEHL VnenbHas  TEIIOEMKOCTH

6.9
BELICCTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOro OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenvpHas TEIoTa IIaBICHUS
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCUMOCTb TeMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOIro
JIaBJICHUS
6.13 BiaxxHocTs Bo3iyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersaoBble ABUraTeld U 3alluTa
OKPY’KaroIleH Cpeabl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rpoleccax
[IpakTuyeckue paboOTHI:
##H##Par#H#OnbITEl IO OOHApY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#H#H#Par#H##ONbITBl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
IIOBapE€HHOM COJIM MJIM caxapa.
#HHPar#t##OnBITEI o HaAOJIFOIEHUTO TEIJIOBOTO
pacivpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.
6.17 ###Par####Onpenenenue aBleHUs] BO3AyXa B OayuloHe

HITpULA.
###Part##0OnbBITE, NTEMOHCTPUPYIOIINUE 3aBUCHMOCTH
JaBJICHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIKCHUS.

##H#Par###][poBepka runoressl JUHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIiepaTyphbl.

###Par##Habnmonenne W3MEHEHUS BHYTPEHHEN




SHEPTUU Tela B Pe3ylbTaTe TEIUIoNepenayd u padoTh
BHEIIHUX CHJI.

###Part##lIccnenoBanye SBJICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAaHUH XOJOJAHOW U rOpsYEr BOJIBI.
#H##Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJTY4YEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThbiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par#H##Onpenenenue  yIelbHOM  TEIUIOEMKOCTHU
BCIICCTBA.

###Par###lccnenoBanue npolecca UCnapeHusl.
###Par###OnpenenieHue  OTHOCUTEIBHON  BIAKHOCTH
BO3/IyXa.

###Par###OnpeneneHue yaeIbHOW TEIUIOTHI TJIABJICHUS

IbJA.

6.18

6.19

®dusnyeckue SBIEHUS B IPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHbIE SBJIEHUS B IPHUPOAE,
KpUCTaJIJIBl B IIpUpoe, u3inydeHue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

TexHuueckue  ycTpoilcTBa:  KamuWuIsApbl, MPUMEPHI
HCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posa aNeKTpUYECKUX 3apsa0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYUHBI 3aPSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. [IpyHIMD Cyneprno3uiuu IEKTPUYECKUX MOJEH
(Ha KaYECTBEHHOM YpPOBHE)

7.4 Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN




anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n

JUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKA
[HevictBust 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
. Onexktpuueckas uenb. Cuia ToOKa. OJIEKTPUUECKOE
' HarpspDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
713 DONeKTpUuecKue Lenu U MOTPEeOUTENU SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrossHHbIE MarHuTHl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mone. MarHuTHoe mojie 3eMiId U €ro
' 3HaYEHHE IS )KU3HU Ha 3eMiie
716 OnbIT Dpcrena. MarHuTHOE TOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJiE Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
' JJIEKTPOJIBUTaTENE B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCcIopTe
ONEBITE ®dapanes. SIBnenune 3JIEKTPOMArHUTHOMN
7.18
naaykuuu. I[Ipasumno Jlenna
7.19 DIIEKTpOreHeparop. Crnioco0sl MOTyYEHUS




EKTPUYECKOM  DHEPruHU.  ODJIEKTPOCTAaHLMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl IO HAOIONEHUIO JIEKTPU3ALUM TeJl UHIYKIHEH
Y TIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

C6opka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryvpoBaHue CUIbl TOKA.

W3mepenue u perynupoBaHue HaPsKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTD
NEKTPUYECKOTO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAN MTONIEPEYHOr0 CEYEHHs U MaTepuaa.
IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia As CHJIbI TOKa MpU MapajuieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MIYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPHU
uxX Oo0beAMHEHUM U  pasjencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl,  JEMOHCTPUPYIONIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTyllke. l3yueHue

ﬂCﬁCTBHH MAriuMTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.




KonctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
JNEKTPOABUTATEILHON  YCTaHOBKH. OnpiTel 1O
HCCIEAOBAHUIO SIBJICHUS AJICKTPOMArHUTHOM WHIYKIIMH:
WCCIeOBaHUE U3MEHEHUN 3HAUYCHUs M HaIpaBICHUS

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiiu, Apeld MooCcoB,
pOJIb MAarHUTHOTO TIOJIS TSI JKU3HU Ha 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHuUecKue YCTPOKMCTBA: 3JIEKTPOCKOIN, aMIIepMETp,
BOJIETMETp, PEOCTAT, CYETUMK DJICKTPHUECKON SHEPTHUH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKUE
MPEOXPAHUTEIH, dJICKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOSAHHOI'O TOKA, FCHEPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kog
Kon snementa [IpoBepsiemble 2I€EMEHTHI COAEPKAHMS
pasnena
MEXAHMWYECKHUE ABJIEHUA
g1 Mexannueckoe JBUKEeHHE. MarepuanabHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBEHOCTh MEXAHUUECKOTO ABMIKECHUS
8.3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE
HepaBnomepHoe npsMonuHeiiHoe nBukeHue. CpenHss
8 8.4 U MTHOBEHHas CKOpPOCTh Tejla IpPU HEPAaBHOMEPHOM
JBIKCHUH
a5 Yckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEMHOE
' JBIKEHUE
8.6 CBoOoanoe nmagenne. OneITe! [ annnes
g7 PaBHOMepHOE nBHMKEHHE TO OKpyx)HOCTU. [lepuon u

yacrtotra oOpamieHus. JIuHelHass U yrjaoBas CKOPOCTH.




LleHTpOCTpEeMUTENILHOE YCKOPEHUE

8.8 [Tepsriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTtoHa
8.11 [TpuHIUTT CYynepno3uIuy CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHMsI CKOJIbXKEHUS, CUJIa TPEHUS
' MIOKOS, IPYTHe BUJIbI TPEHUS
214 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' Yckopenue cBOOOTHOTO MaICHUS
215 JBuxenne  miuaHer  Bokpyr  Comuua.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
816 PaBHOBecue maTepuanbHON TOUKH. AOGCOTIOTHO TBEPAOE
' TEJ0
817 PaBHOBecue TBEpIOro Tela € 3aKPEIUIEHHOM OChIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynee Tena. 3Menenue ummynbca. IMnynbe cuiibt
8.19 3aKOH COXpaHEHUsI UMITyJIbca
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexanuueckas paboTa ¥ MOIIHOCTb
999 PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboTbl
823 [loTrenumanpHass dSHeprus Tena, MNOJHATOTO  HAaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [TorenumanpHas YHEPIUs CKATOU MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUN
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHsI Opycka
827 WIM JIBWJKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCcKOpeHHUsl Tela MpU PaBHOYCKOPEHHOM
JBY>KEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHH IIPU




8.28

8.29

PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 HAYaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT CWIbl HOpPMalbHOTrO JnamieHus. OmnpenencHue
kodddunmenTa TpeHHs CcKoibxkeHHs. OnpeneneHue
KECTKOCTH TPYXHHBL. OnpeneneHue padOThl  CHIIBI
TPEHUSI TPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTANILHON MoBepXxHOCTH. Ompesenenue padOTHI
CUIBI  yOpPYyrocTH  Ipd  MOOBEME  Ipy3a €
WCIIOJIb30BAHUEM  HETOBM)KHOTO ¥ TOJBH)KHOTO

0JIOKOB

@u3nYEeCKUe SIBICHUS B MPUPOJAE: NMPUWIUBBI U OTJIUBBI,
nBukeHue IiaHeT COJIHEYHOM CHUCTEMBl, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP,  JATYUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTHKU

> KoJIeOaHM: TIepUo/I, YacTOTa, aMILJIMTY1a
09 Marematuueckuin u NIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue kosiebanusi. BwIHyXaeHHBIE KOJeOaHUS.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOpPOCTBb €€ paclpocTpaHEHUs. MexaHU4eCKHE BOJIHbI B
TBEPIOM TeJIe, CECMUYECKUE BOJTHBI
9.5 3ByK. ']pOMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTuyeckue paboOTHI:
9.7 OmpeneneHne 4acTOTBl W TepHoja  KoseOaHUH

MAaTEMATHYCCKOTI'O MassTHHKA.




OmpeneneHne 4acTOTBl W TepHoja  KoseOaHUA
NIPYKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TIepHoJia  KoJeOaHHUI
IIOABCUICHHOTO K HUTH I‘py321 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TIEpHOJa  KoJeOaHHUI
NPY’KUHHOTO MAasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMH1 rpys3a,
IIOABCHICHHOI'O K HUTHU, OT MACChl pr321 158 )KéCTKOCTI/I

npyxuHbl. I3Mepenue yckopenus cBOOOAHOTO NaieHUs

dusznyeckue SBICHUS B mpupoaec: BOCIIpUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
IlyHAMH, 9XO
99 TexHuueckue yCTPOMCTBA: DXOJIOT, HCIOJIb30BAHHE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

:‘)HCKTpOMaFHI/ITHOG ITI0JIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DOnexTpoMarHuTHas npupoja cera. CKOpOCTh CBeTa.
' BonHoBBIE CBOCTBA CBETA
10 [IpakTuyeckue paboOTHI:
104 W3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TelleoHa
dusnueckue SBIEHUS B Tpupoae: OHoIOruyeckoe
10.5 neiicTBue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTT€HOBCKOTO U3Iy4EHUM
10.6 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAHUE
' 9JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3U
CBETOBBIE ABJIEHUA
11.1 JIyueBast monens cBera. McTouHuku cBera
11.2 [IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA
11 113 Otpaxenue cera. [Imockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 IIpenomnenue cBeta. 3akoH MPETOMJIEHUS CBeETa.

[losnHOE BHYTpEHHEE OTPAXKEHHUE CBETA




11.5

JIunza. Xop styyel B TMH3E

OnTthyeckas cHCTeMa (bOToannapaTa, MHUKPOCKOIIa H

11.6
TeJecKoIa
117 I'maz xkak onTtudeckas cucrema. biH30pykocTs U
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue cieKTpaJbHBIX 1IBETOB. Jlucnepcus ceeTa
[IpakTuueckue padOTHI:
HccnenoBanue  3aBUCUMOCTH  yIVIa  OTPaXKEHHS
CBETOBOI'O JIy4a OT yIJia aJeHHUs.
N3ydyenne xapakTepuCTHK H300paKeHUS NpeaMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanue  3aBUCUMOCTH  yIyla  MPEJIOMIICHUS
CBETOBOTO Jiyya OT yrjia NaJeHusl Ha TPAHUILIEC «BO3AYX —
11.9 CTEKIION.
[Tonydyenune wu3o0pakeHW! € MOMOIIBIO COOUparoIIeit
JIMH3BI.
Omnpenenenne (OKYCHOTO PacCTOSIHUSI M ONTHYECKOH
CHUJIBI COOMPAIOIIEH JTUH3HI.
OmnbITHI IO PA3JIOKEHHIO OEIOro CBETa B CHEKTP.
OmbITBl MO BOCHPUSTHIO I[BETA MPEAMETOB IPU UX
HaOJI0IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,
' (dhoToanmapar, ONTHIECKHUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Onbitel Pezepdopna w mmanerapHass MoOJenbh aToma.
' Mogens aroma bopa
Hcnyckanne u morjoieHue cBeta aToMoM. KBaHTHI
12 12.2
JIunenyaTele CIIEKTPHI
12.3 PaguoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3TydeHHs
194 Crpoenne aromHoro sapa. HykinoHHas Moxenb

aTOMHOTO siapa. M30Tomnsl




15 PagnoaktuBubie mnpeBpamienus. [lepron momypacmnana

ATOMHBIX AACP

126 SAnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsilOBOrO U
MaccoOBOI0 YHCEI

12.7 DHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MACChI U SHEPTUH

128 Peakuuu cuHTe3a U feneHus saep. VICTOYHUKY SHEpruu
CoiHma u 3BE31

2.9 Snepnas osHepretuka. JledcTBHE  pPagMOAKTUBHBIX
U3JIyYCHHI Ha )KUBbIE OPTraHU3MBbI

[IpakTuueckue padbOTHI:

HaOmroneHne CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB
U3TY4CHUSI.

12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).

N3mepenue pagroaktuBHoro ¢poHa

@dusnyeckue SABJIECHUS B IPUPOJAE: E€CTECTBEHHBIN
pPaaMOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE W3JIy4eHUE IPUPOAHBIX MHHEPAIIOB,
JICMCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH Ha OpPraHU3M

YCIO0BCKa

1212 TexHnueckue yCTpOUCTBA: CIIEKTPOCKOII,
WHIUBUAYAIbHBIN 103UMETp, Kamepa Bunbcona

ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOT'O

OBHIET'O OBPA3OBAHUA
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0O
MIPOBEPSEMOTO YpOBHSI OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
TpeboBaHUs obmero oopazoanust Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B  HAYYHOM  KapTUHE  MHUDA;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEJICTABICHUI O 3aKOHOMEPHOH CBS3U
Y TI0O3HABa€MOCTH SIBJICHUI MPUPOBI, O POJIU IKCIIEPUMEHTA B (U3HKE,
0 cucTeMoo0pasyroleit posiv GU3MKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH, 00 3BOMOLNN (PU3NUECKUX 3HAHUN U UX POJIU
B ICJIOCTHOM €CTCCTBEHHOHAy4YHOM KapTHHE MHUpPa, O BKJIAJAC
POCCHMCKMX U 3apyO€KHBIX YYEHBIX-(QU3UKOB B DPA3BUTHE HAYKH,

00BSICHEHUE TPOIECCOB OKPYXKAIOIIETO MHPA, PA3BUTHE TEXHUKU U




TEXHOJIOTUH

3HaHMUS O BHUAAX MaTepuu (BEIIECTBO U TMOJIE), O JABMKEHUU Kak
croco0e CyIIeCTBOBAaHMs MaTepHu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUHu
CTpPOCHHS BEIIEeCTBA, O (DU3MUYECKON CYIIHOCTU SIBJICHHUHA MPHUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHHE pa3inyarh SIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBIICHUN
B OKpDYXXalollleM MHpE, BBIIEIAS MX CYIIECTBEHHBIE CBOICTBa

(mpu3HAKK)

BJ'IaI[eHI/Ie OCHOBaMHM IOHSITHHHOIO alapara U CUMBOJIMYCCKOI'O
sA3bIKa (bH?;I/IKI/I M HCIIOJB30BAHUEC HX IJId PCHICHUA y‘-IG6HBIX 3aJa4,
YMCHHUE XapaKTCPHU30BATH CBOMCTBA TCI, (1)I/ISI/I‘ICCKI/IG SBJICHHUA H

MIPOIIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U IMITUPUUICCKUE 3aKOHBI

YMeHne onuchBaTh N3YUCHHBIC CBOMCTBA TEI U (1)I/ISI/ILIGCKI/IC SIBJICHUA,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IG BCIINYHHBI

Bnanenue ocHOBaMM METOJOB HAy4YHOIO T[IO3HAHHUA C Y4ETOM
coOuro/IeHHsl MpaBuil 0e30MacHOro Tpynaa: HabmoAeHne (U3NYECKUX
SIBJICHU

YMEHHE CaMOCTOSTENbHO COOMpPATh 3KCIEPHUMEHTAIbHYIO YCTAaHOBKY
W3 JIaHHOTO Habopa 00OpYyIOBaHMS MO WHCTPYKIIMHU, OMHCHIBATH XOJI
OTIBITA U 3aNMCHIBATh €0 Pe3ybTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEpPEHUI (PU3NUECKUX BEJINYMH:
YMEHUE IUIAHUPOBaTb HM3MEpPEHHs, CaMOCTOSTEIbHO COOUpATh
OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 MHCTPYKIHMH, BBIUUCIATH
3HAUEHUE BEJIMYMHBI M AHAIM3UPOBATh IOIYYEHHBIE PE3YJIBTATBHl C
Y4E€TOM 3a/IaHHOU MMOTPENIHOCTH PE3yIbTaTOB U3MEPEHN;

IIPOBEJCHUE  HECJIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEJOBAHUIA;
CaMOCTOSITENIbHO ~ COOMpaTh  AIKCHEPUMEHTAJbHYI0 YCTAaHOBKY H
IPOBOAMTH  HCCIENOBAaHUE IO  MHCTPYKIMHM,  IPEACTaBIATh
MOJIyYE€HHBIE 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKOB, YUUTHIBATh MMOTPELUIHOCTH, JIEJIaTh BBIBOJABI IO pe3ybTaTaM

HCCIIEIOBAHUSA

[TonnmManue  xapakTEepHBIX  CBOWCTB  (U3MYECKHX  MOJeiei
(MarepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENIO, MOJEIH CTPOCHUS

ra3oB, XHUIKOCTEH M TBEPIBIX TeJ, TUIAHETapHas MOJENIb aToMa,




HYKJIOHHAas MOJENIb aTOMHOIO $ijpa) U YMEHHUE MNPUMEHSATh UX IS

00BsICHEHUS! (PU3NUECKUX TPOIIECCOB

YMeHue o0bACHATh (DU3MYECKHE MPOLECCHl M CBOWCTBA TEN, B TOM
YuCcI€ M B KOHTEKCT€ CHUTyalluld MPAKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATH PUUMHHO-CIICCTBEHHbBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON HAa M3y4YEHHBIE CBOICTBA (PUINYECKUX

ﬁBHeHHﬁ, (bI/I?;I/I‘-IeCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHHN),
UCMONb3ys 3aKOHbl U (OopMyibl, CBsA3bIBAIOLIME (U3NYECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATb KPATKOC YCJIOBHUC 3alayH,
BBISIBJIAT HEJOCTAIOIME JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoOXoauMble 7Sl €€ pelleHMs], UCII0JIb30BaTh CIIPAaBOYHBIE JIAHHBIE,
IPOBOJIUTH pacuéTbl U OLEHUBATh PEATMCTUYHOCTH IOJyYEHHOI'O
3HAYCHUS] (PU3NUYCCKONW BEIMYMHBI, YMEHHE ONPEICIIATh Pa3MEPHOCTh

Q)HSH‘ICCKOI‘;I BCJINYHNHBI, HOHy‘ICHHOfI IIpHu pCIICHHUHA 3aa4r

YMeHue XapakTepu3oBaTh MPUHLMIBI  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE OBITOBBIX IMPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB MO UX OMUCAHUIO, UCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3NUECKUX SBICHUW U HEOOXOoIUMble (PU3MUECKHE

3aKOHOMEPHOCTHU

10

11

YMeHue Hcrnonb3oBaThb 3HAHUS O (PU3MYECKUX SBICHUSX B
MOBCEHEBHOM JKM3HU Uil  oOecrieueHHs O€30MacHOCTH NP
oOpallileHuu ¢ OBITOBBIMU IPUOOpPAMU U TEXHUYECKHUMHU YCTPOICTBaMH,
COXpaHEHHsI 3JI0pOBbsi U COOJIIOJEHMS HOPM  SKOJIOTHYECKOIO
MOBEICHUA B OKpYXalollel cpeae; MOHMMAaHME HEOOXOAMMOCTH
NPUMEHEHHS TOCTHKEHUH (PU3MKH M TEXHOJOTHH IS palliOHaIBLHOTO

MPUPOIONOIB30BaAHUS

OnpIT TOHMCKa, MpeoOpa3oBaHUsS W TIPEACTABICHUS HWHPOPMALIUU
(Gu3MUecKOro CcoJepXKaHusl C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH; yMEHHUE OIEHHBATH JIOCTOBEPHOCTH
MOJy4eHHOM MH(OpPMAIMM Ha OCHOBE MMEIOUIMXCS 3HAaHUM U
JOTIOTHUTENBHBIX ~ WCTOYHWKOB, YMEHHE  WCIIONB30BaTh  IIpH
BBIMOJIHEHUHM Y4YEOHBIX 3a/JaHUN HayYHO-NOMYJISPHYIO JIUTEpaTypy
(GHU3MYECKOTO CONEpIKaHMs, CIIPABOYHBIC MaTEPHAIbBI, PECYPCHl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUs

nHpopManuu W3 OJHOW 3HAKOBOM CHUCTEMBl B JPYIyH0; YMEHHE




CcOo31aBaTh COOCTBEHHBIC ITHMCHMEHHBIE U YCTHBIC COO6H_[CHI/IH Ha

OCHOBE WH(OPMAIIUU U3 HECKOJIIKIUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblil 37IEMEHT COJEPHKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTENBHOCTD IBUXKEHHS
PaBHOomMepHOe u HepaBHOMepHOE JBHKEeHHE. CpenHsisi ckopocTb. Popmyna s
1.2 BBIYHCIICHUSI CPEJTHEN CKOpOCTH: V = S/t
PaBHOMEpHOE NIPSAMONMHEIHOE NBH>KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
13 x(t)=x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU ISl MPOEKLHH CKOPOCTH, NPOEKIUU
NIEPEMELICHNs], IIyTH, KOOPAMHATBl IPH PABHOMEPHOM MPSAMOJIMHEWHOM
JBUKEHUHN
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKECHHUS:
2
Syf)=vy = f+ay = ;
2
@opmynbl UIsl NPOEKLIUU MNEPEMELIEHUS, NPOEKLUUU CKOPOCTH M TNPOECKIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬂx-r+ax-?.
U_\'('f) =Up, +a, 1,
a,(f) =canst,
UI.‘(: - lez =2a,s,
['paduku 3aBUCHMOCTH OT BPEMEHU JIsi TMPOEKIUU YCKOPEHUS, IMPOEKINH
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBoboxnoe nagenue. Popmysibl, ONUCHIBAIOIINE CBOOOJHOE MaJCHHUE Tela I10
1.5 BEpPTUKANU (JIBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH
3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JBWJKEHHUs Teja 10 OKpyxkHocTu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
L= iMR
T
16 LlenTpocTpemMurensHoe yckopenue. HampapiieHHe LEHTPOCTPEMUTEIBHOTO
yckopenusi. @opmyrna sl BBIYMCIIEHUS YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAs IEPUOJ] M YACTOTY OOpalCHUS:
V= 1
T
Macca. [1notaocts BemectBa. @opmyna AJig BBIYUCICHUS IIIOTHOCTH:
1.7 _m
V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIoxkeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJ0
Bzaumopeinicteue ten. Tperuit 3akoH HeroTona:
1.11 _ —
Fy y=-Fi
Tpenue mMokosi U TpeHHUE CKONbXeHUs. DopMyna AJist BBIYUCICHUS MOIYJISI CUJIBI
1.12 TPEHUSI CKOJIbKECHHUS:
F_=u-N
- M
Hedpopmarnus Tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH YIpPyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS:




my -1,
F=Gg.—1 2
'L
Cuna TsokecTd. Y cCKopeHHe cBOOOIHOTO MaIeHUsI.
®opmyna ajsi BBIYUCICHUS CUJIBI TSKeCTH BOIM3M nmoBepxHocTH 3emnu: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi

I/IMHYJ'IBC cucteMsbl Ten. 3MeHeHune HUMITYJIbCA. HMHYJ'IBC CHJIBI

1.16

1.17

1.18

1.19

1.20

3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TE:
D=nyU i,y =const
PeakTuBHOE nBIDKEHNE

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fsooso

Mexanunueckas MOIIIHOCTb:
A
N=2
r

Kunernueckas u MOTCHUHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHU A

KHHETHIECKOU OHEPIUu:

H!Uz
Bem g

TeopeMa 0 KMHETHYECKOMU OHCPIUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHUA HOTCHHH&HLHOﬁ

SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

MexaHnueckas SJHeprusi:
E=E.+E P

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CUJI TpeHUs: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.
[TpocTeie MeXaHU3MBL. «30JI0TOE IIPABHIIO» MEXAHUKH.

Preryar. Mowmenr cuiel: M - FL.

VYcioBue paBHOBECHS phluara:




M +M +..=0
[TonsukubIil 1 Heno B HBIN 0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOTO TENA.

@opmyia i1 BBIYMCIICHMS TaBJICHUs TBEPIOIO Tena:

_F
P= Gh
1.21 JlaBieHue ra3a. ATMOCQEepHOE TaBICHHE.
['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyia a7 BBIYUCICHUS JaBICHUS BHYTPH KUIKOCTH:
P=PE+DPy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIOIIEH CHIIBI,
NEeICTBYIONIEH Ha TeJ0, HOTrPYKEHHOE B )KUJIKOCTh HIIU Ta3:
1.23
Foug =pgV
VYcnosue maBanus Tena. [InaBanue cyioB ¥ BO3yXOIUIaBaHUE
Mexanuueckue KosnebaHMs. AMIUIMTYJa, MEpUOJ W YacToTa KojeOaHUi.
104 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPUO KOJIEOAHU:
Vv = L
T
{95 Marematnueckuii M TNpPYKUHHBIM MasTHUKHA. [IpeBpamieHue >SHepruu mpu
' K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue konebanus. BerHyknennbie konebanus. Pezonanc
Mexanudecknue BOJHBI. [IpomonbHBIE W MOTEpeYHble BOJIHBL J[JMHA BOJHBI U
1.27 CKOpPOCTb paclpOCTPaHEHUS BOJHBI:
h=v-T
108 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha T'pPAHUIIE
' IBYyX cpell. IHppa3ByK U ynbTpa3ByK
Ilpakmuueckue pabomul
N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
1.29 NPYKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI

VIPYTOCTH; CpEIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;

YCKOpeHUsi OpycKka Mpu JBMKCHUH 10 HAKIOHHOW IUIOCKOCTH; YacTOThI M




1.30

nepuojia Kosie0aHMH MaTeMaTH4YeCKOr0 MasTHHMKA; YacTOThl U IepHoja
KOJICOAaHUH TPY>KMUHHOT'O MasiTHUKA; MOMEHTAa CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOoCTH MPH MNOIBbEME Ipy3a C IMOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOJBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BEMA MOTPYKEHHON
YacTH TeJa U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLICH CUIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla IIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTEHNEHU
neopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlPaBISIONICH;
nepuojia (4acToThl) KoseOaHUHM HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; MEPHOJA
KOJICOAHUH TMPYKWUHHOTO MAasTHHUKA OT MAacChl T'py3a U KECTKOCTH TPYKUHBI;
UCCIICIOBAaHME HE3aBUCHUMOCTU IepHoja KoyeOaHUH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 nNpupoode: TPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOpOCTSIMH B )KMBOH M HEXXHMBOM NPUpPOE, AEUCTBUE CUJIbI TPEHUS B IPUPOJIE U
TEXHHUKE, TPWIMBBl W OTIUBBI, JBUXKEHHE IIaHEeT COJIHEYHONM CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBlIeHHsS Ha XUBOM OpraHus3M, IUIaBaHHE pbHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMUYeCcKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUSA U
YCKOPEHHUs, TUHAMOMETp, MOJIIMITHUKK, PAaKeTbl, pbluar, TIOABIKHBIA H
HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
COOO0IIaroIIMeCs] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHHUE YJIbTpPa3ByKa B 6BITy U TEXHHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TIOJIOKCHUSI  MOJICKYJIIPHO-KUHETHYECKOW  TEOPUU  CTPOCHHS
BerrecTBa. Mojienu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOr0 COCTOSIHHMN BEIECTBA.

Kpucrammmueckue n amop¢Hsbie Tena

2.2

2.3
24

I[BI/I)KCHI/IC JacTul  BCIICCTBA. CBs3b CKOpPOCTH  ABUIKXCHUA YaCTUll C

Temneparypoil. bpoyHoBckoe aBmxenue, 1upy3ust
CmauuBaHue U KanWUISPHBIE SIBICHUS

TemnoBoe pacupeHne U CKaTHE

2.5

TemnnmoBoe paBHOBECHE

2.6

Buytpennsist sneprusi. Pabora u Teruomepenaya Kak CIOCOObI M3MEHEHHS




BHYTPEHHEH YHEPTUHN

2.7

BI/I,I[BI TEILIoNEpCaauYn: TEIJIOMPOBOJHOCTh, KOHBCKI WA, N3JIYICHUEC

2.8

2.9

2.10

2.11

HanGBaHI/IC n OXJIAXKACHHUEC TCII. KommuectBo TCIIJIOTHI. Y,Z[CJ'IBHaH

TEIUIOEMKOCTD:

O=am(t,—1;)
3aKkoH COXPAHCHUA SHCPIrurM B TCIUIOBBIX IIPOLECCAX. YPaBHeHI/Ie TCIIJIOBOTO

OayaHca:

O +0, +..=0

Hcnapenue u koHjaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrud B IPOLECCE
uclapeHuss M KoHjAeHcauuu. KuneHwe IKHIKOCTH. YenbHas TeIioTa

napooOpa3zoBanusi: L = Q/m

Bnaxxnocts BO3yXa

2.12

2.13

2.14

2.15

2.16

2.17

IInaBnenne wu KpuUucCTaJuiu3anusi. N3MmeHeHue BHYTpeHHeﬁ OHCPIrun IIpu

IJIaBJICHUU U KpUCTAJJIM3allN. YILCJII)HBJI TCILIOTA I1J1aBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0/m
[Ipunnunst padots! Temnosbix apurateneid. KI1/1 rennosoro asurarens

IIpakmuueckue pabomoi

W3mepeHne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIMYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIIYIIEH HAarpeTblii MWIMHAP; KOJHMYECTBA TEIUIOTHI,
OT/JAHHOT'O HAarpeThIM LHWJIMHIPOM, IOCIE OIYCKaHHs €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBieHuss Jbpaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  NPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJ0o0OMeHa MpU CMEIIMBAHUM XOJIOJHOU U

ropstuei BOJBI; MpoIecca UCTIapECHHS

Qusuueckue sienenuss 8 npupode. TIOBEPXHOCTHOE HATSDKCHHWE W KalMJUIAPHBIC
SBIICHUSI B TIPUPOJIC, KPUCTAILIBI B MpHupoae, uznyuenue ColiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa, MHEsI, CHEeTa

Texnuueckue ycmpoticmea.: KanWLISPbl, IPUMEPHI UCITOJIb30BaHUS KPHCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS

JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO




CTOpaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DunekTpu3anusd Teil. [[Ba Buja alIeKTpUUeCKUX 3apsioB
3.2 B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia
34 Onekrpuueckoe mnone. HanpskxéHHocTh anekTpuyeckoro mnois. IIpuHiun
' CYNEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JledCTBUE 5SJIEKTPUYECKOrO IMOJsL Ha
' ANEKTpUYECcKue 3apsabl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN nekTpuyecKuid TOK. JlecTBus ekTpuueckoro Toka. Cuia Toka.
3.6 Hanpsioxenue.
I=q/t,U=A/q
37 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE INEKTPUIECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa miig yyacTka snekrtpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [TapannenbHOE COeTUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1L; R:%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGora u moirHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHOW MHIYKIIUH
313 MarauTHoe TOJIe TOCTOSHHOTO MAarHuta. BzauMoaencTBHE MOCTOSTHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ipaxmuyeckue pabomul
3.16 N3MepeHne  AIEKTPUYECKOTO0  CONPOTHBICHHUS  PE3UCTOpa;  MOIIMHOCTH

SJICKTPHUYCCKOT'O TOKA, paGOTBI QJICKTPHUYCCKOI'0 TOKA.




HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HMKAIOMIETO B MPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU
COIPOTUBIICHUS OT JUIMHBI POBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUS U
YIEIBHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiTH, Ipel( MOJIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIE, OJIIPHOE CUSTHUE
Texnuueckue ycmpoucmeéa: 3JIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETUTENbHBIE  MPHOOPBI,

3.18 HarpeBaTeIIbHbIE 3JIEKTPOIIPUOOPHI (mpuMepsl), JJIEKTPUYECKUE
[IPEIOXPAaHUTENH, D3JIEKTPOMArHuT, 3JIEKTPOJBUraTeNlb IOCTOSHHOTO TOKa,
TEHEPaTOp MOCTOSIHHOTO TOKA

3.19 DneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas mognensb cBeta. [IpsiMonnHeliHoe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIICHHS CBETA

3.23 Hucnepcus cseta

124 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' mun3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruoOopsl
IIpaxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoieit JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MeEpOB IMIpeIMeTa U
U300pakeHusl, KOrjla MpeaMeT pPacHojoXeH B JBOWHOM (oKyce), MmokazaTems

3.26 MPEIOMIIEHUS CTEeKIa.
###Par###lccnenoBanue CBOMCTBA M300pakeHUs, MOJYYEHHOTO C MOMOILBIO
coOuparomield JHMH3bI, M3MEHEHHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla MPEJIOMJIEHHMS CBETOBOIO Jiyya OT yIJla MajeHUs Ha
TPaHHULIE «BO3/IYX — CTEKJIO»

397 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1BeTa Ted,

' ONTUYECKUE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE




CBETOBO/IBI

4 KBAHTOBBIE SIBJIEHU I
il PannoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakiuu anbda-u Oera-
. pacnaga
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapuas Mmonens atoma
4.3 CocraB aromHoro sjpa. M3oronst
4.4 [lepuon monypacmnaaa aTOMHBIX sSIAEP
4.5 Snepuble peakuu. 3aKOHBI COXPAHEHHSI 3aPSAI0BOT0 U MaCCOBOT'O YHCET
Qusuueckue s6leHUss 6 npupode: €CTECTBEHHBIH pPaJIWOAKTUBHBIA (DOH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTHBHOC W3IIYUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTUBHBIX M3ITyY€HUN Ha OPraHU3M YelOBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN JO3UMETpP, KaMmepa

Bunbcona, sanepHas s3HEpreTruka
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