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MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa mo ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM 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.
Cogepxanue  mporpaMMmbl 1o  (U3WKEe ~ HaAmpaBleHO  Ha  (OPMUPOBAHHE
€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
METANpeMETHBIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXKIPEJAMETHBIC  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[Iporpamma no (u3uKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1o Kjiaccam), NpeajaraeT MPUMEPHYIO IOCIEAOBATEIHOCTh HM3YUYECHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TPEIMETHOTO COJCpKaHMS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma o ¢usuke pazpaboTaHa c LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboueil mporpamMmsl 1o yueOHOMY MPEIMETY.
®du3nka SBISETCS CHCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUYCOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEIOCTABISICT HauOojee sICHbIe O0pa3ibl MPUMEHCHHS HAYYHOTO METOJa
MO3HAHUSI, TO €CTh CIIOCO0A MOMYUYECHUSI IOCTOBEPHBIX 3HAHUM O MUPE.
Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMUS;
® UHTEPNPETUPOBATH JAHHBIE W HCIOJB30BaTh HAy4YHBIE OKa3aTeIbCTBA JIJIsi
MOJTYYSHUS BHIBOJIOB.
[lenn wu3yuyeHus (U3NKUM HAa ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPEIEICHHI B
Konnenmuu npenoaaBanus ydeOHoro npenMera «®Pusmnka» B 00pa3oBaTebHBIX OpPraHU3ALUAX
Poccuiickoit denepainuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHbIE TPOTPAMMEBIL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e nmpuoOpeTeHHe HHTEepeca M CTpeMJICHHS OOydYalomuxcs K HAYyYHOMY HW3YYCHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJe TMO3HaHUA U (HopMHUpOBaHHE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oymymeld mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOM ¢ (PM3UKOM, OATrOTOBKA K JajbHENHIEMy O0yUYEHHIO 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, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHue yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX pPACYETHBIX 3aJa4 C MHCIIOJIb30BAHUEM
(bu3nUecKux MojesIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaOI0JaTb HNPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHME MPUEMOB PabOTHI ¢ MH(popManued (GU3MUECKOro coaepKaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHAIM3 M KPUTHUYECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cdepaMu mpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3HUECKON HAyKH.

Ha usydenne ¢usuku (0a30BbIii YypOBEHb) Ha YpOBHE OCHOBHOIO 00I1ero odpazoBaHUs
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeZenio).

[Ipenyiaraemslii B mporpaMme no (Gpusmke nepedyeHs 1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTATbHBIX
3a/laHui, pesiaraéMbIX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKeE.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3ndecKre SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL. M3Mepenue ¢usnueckux BenuuuH. Pusnyeckue MpHOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupoay. EcrecTBeHHOHay4dHBIN
METOJl TO3HaHWs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpKE TUIOTEe3, OObACHEeHHe HalmonaeMoro spieHus. OmnucaHue
(bU3NUECKUX SBJICHHU C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

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

2. ®wuznyeckue NpuOOPHl U MPOLEAYpa MPSAMBIX U3MEPEHHI aHaJIOrOBBIM M IH(PPOBHIM
npubOpoM.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 1eHbI AeNEHUS Kbl U3MEPUTEIBHOTO Tpubopa.

2. H3mepeHue paccTOSTHUM.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.

4. OmnpezneneHue 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 CBeJEeHUSI 0 CTPOCHUHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBwxenune yactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOHu.
bpoynoBckoe nBuxenue, Aauddysus. BzanmonelcTBue dYacTUIl BEIIECTBA: MPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME TIa30B, IKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Ted. B3auMoCBs3b MEXIy CBOICTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBIeHUN, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BEILIECTBA.

Jlabopamopnuvie pabomot u onvimeol.

1. Omnenka auaMeTpa aToMa METOJIOM PAIOB (C UCHONb30BaHKEeM (GoTorpaduit).

2. OnpIThI 110 HAOJIIOACHUIO TEIJIOBOTO PACHTUPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3aUMOJeiicTBHE TeJl.

Mexannueckoe IBUKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBHkKEHHE. (CKOpOCTb.
Cpenssisi CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacu€T myTu u BpeMeHH JIBUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHE TeNl Kak NpUYMHA W3MEHEHUS
CKOPOCTH JBHWXKEHHMsS Tel. Macca kak Mepa umHepTHOCcTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JIMHAMOMETpa. SIBleHue TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CiiojkeHue CWil, HaIlpaBJIEHHBIX I10
onHOI npsMmoii. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHHUeCKOro JABMKEHUS Tea.

N3mepeHne ckopocTy NPSIMOIMHENHOTO ABH)KEHHUS.

HabGnronenue siBeHns HHEPITUN.

Habmroienne n3MeHeHus: CKOpocTH MPH B3aUMOIEHCTBUU Tell.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenve CKOPOCTH PaBHOMEPHOIO JBHXKEHUS (IIapuKa B JKUIKOCTH, MOJENU

I

AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasee).

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

3. OmnpeneneHne MWIOTHOCTH 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.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBiieHue 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.

JelicTBHE )XUJIKOCTU U ra3a HAa MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHHS Ta3a OT TEMIIEpaTypHhI.

2. Ilepemaua naBieHUs KUIKOCTHIO U Fa30M.

3. Coobmaromuecs CoCcybl.

4. T'uapaBiv4ecKuil mpecc.

5. TlposiBnenue neicTBHst aTMOC(HEPHOTO JABICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT OOBEMa NOTpPYXKEHHOW YacTH Tena u
MJIOTHOCTHU KUIAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEN CUJIBI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcinoBue maBaHMs TeN: IUIaBaHWE WM TIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHON B JKUIKOCTh
YacTH TeJa.

2. OrmpeneneHne BBITATKUBAIONICH CUJIBI, JIEUCTBYIOIIEM Ha TeJO, MOTPYKEHHOE B
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 apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKM M ONpelereHue eé
IPy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poiyara. [IpuMeHnenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHUIIO0» MEXaHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermueckas W moTeHIMalbHas 53Heprus. llpeBpaienue
OJHOTO BHJIa MEXAHWYECKOUN YHEPTUM B APYroil. 3aKOH COXPAHEHHUS SHEPTUHN B MEXAHHKE.

Hemoncmpayuu.



1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimel.

1. Ompenenenuie pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUH Tella 10

TOPU30HTAIILHON TOBEPXHOCTH.

2. MHccnenoBanue yciaoBU paBHOBECHS pblyara.

3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM 3HEPTUU.

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 TIOJIOKEHUH
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauuBaHME M KalWJUIAPHBIE SIBIEHUA. TerioBoe
pacIIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHS YacTHLL.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OJHEpruM: Terionepenada u
coBepieHne padoThl. Bupl Temonepeaadu: TeIonpoBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuecTBo TEemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMEeH U TEeImoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue U OoTBepJeBaHUE KPUCTAIITMYECKHX
BEIICCTB. YJIenbHAs Terwiora ruiaBineHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIIMBa. Y ieJbHasl TeMJI0Ta CTOPAHHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemmoBoro nBurarens. TemoBble
JIBUTATEIH U 3alIUTa OKpY>KaroUeh Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.

HabGmronenue nuddysun.

Habmtoienue siBieHi cMauMBaHMsI U KAMWJUTSIPHBIX SIBICHU.

Habmroienue TemnnoBoro pacivpeHus Ted.

V3MeHeHune AaBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMiepaTypsl.

Buasl Tenonepenaun.

e AN S S ol

OxJaxieHue pyu COBEPLICHUH paOOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabmoneHne KuneHus..

12. HabmroneHne mocTossHCTBA TeMIepaTyphl MPH IIaBJICHHUH.

13. Monenu TEI0BBIX IBUTaTENICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI 10 OOHAPYKEHHUIO NEHCTBHS CHIJI MOJICKYJISIPHOTO MPUTSKCHUS.

2. OmnbITHI O BBIpALIMBAHUIO KPUCTAJIJIOB MTIOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOJIIOAECHUIO TEMJIOBOTO PAaCIIMPEHUs ra30B, KHUJIKOCTENH U TBEPIBIX TEI.



4. OmnpeneneHue NaBJICHUs BO3AyXa B OJJTIOHE IINPUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIEHHUSI BO3JyXa OT €ro oObéMa u
HarpeBaHUs WM OXJIAKICHHUS.

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

7. HaOmroneHue M3MEHEHUs BHYTPEHHEH SHEpruu Tella B pe3yibTaTe TEIJIoNepeaauu u

paboThI BHEUTHUX CHIL

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA TPU CMEUIMBAHUH XOJIOJHON U ropsiueil BOJIBI.

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 yaelbHON TEIJIOTHI 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.

PeocraTt u Mara3uH conpoTHUBIECHHUMN.

BsanmoelicTBre MMOCTOSHHBIX MAarHUTOB.

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

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa IPOBOJHUK 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.
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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 peryJmpoBaHHue CUIIbl TOKA.

W3mepenue u peryinpoBaHue HapsHKEHUS.

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

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA U MONEPEYHOr0 CEYEHHs U MaTepHara.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSOHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.

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

OmnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HaIpPsHKEHUS
Ha He.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOIO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pa3JieIeHUN.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM H
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 MHAYKIIMOHHOIO TOKA.



9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh
MEXaHUYECKOrO0 JBWKEHMs. PaBHOMepHOe mpsMoiuHEHHoe ABuxkeHue. HepaBHomepHOe
NpsMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPU HEPABHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsMOTHHEHHOE ABMkeHne. CBoOoaHOE nageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHE MO OKpYyKHOCTU. Ilepuon m uvactora oOpaimenus. Jluneitnas u
yriaoBasi ckopocTu. LleHTpocTpeMUTeNIbHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
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. HeecomocTs 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 padoTa W MOIIHOCTh. PaboTa CHII TsDKECTH, yHnpyroct, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToreHnnanbHas SHEPrus cxaroi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHHETHUECKON
DHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW DHEPTHH.

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>KEHHUU OTHOCUTENbHO KaOruHeTa (PU3NKHU.

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. Ilpeobpa3zoBaHusi 3HEPTHH MTPU B3aUMOJICHCTBUU TEII.

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. CoxpaHeHHEe MEXaHUUECKON 3HEPTUN IIPU JBUKEHHUHM TENa MO JEHCTBUEM PY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa [Jisi pa3roHa W JaJbHEWIIEr0 PaBHOMEPHOTO JIBUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHs] OpycKa WM JBMXKEHHUS IIapuKa IO
HaKJIOHHOM TJIIOCKOCTH.

OrmpezenieHne yCKOpPEHHUsSI Tejla IMPU PABHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOM
IIJIOCKOCTH.

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

[IpoBepka THIOTE3BI: €CIM TpPH PABHOYCKOPCHHOM JABI)KCHHHM 0€3 HavaabHOM
CKOPOCTH IIYyTHM OTHOCSTCA KakK psJd HEYETHBIX YHUCENI, TO COOTBETCTBYIOLINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

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

Omnpenenenne korhduueHTa TPEHUS CKOIBKCHHUSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIbl TPEHUS IMPU PABHOMEPHOM [JBUKEHUM Tela IO
I‘OpI/I?;OHTaJII)HOI\/JI IMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH MPU MOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHOJ, 4acToTa,
amMIuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mnpu
K0JIeOATEIHHOM JIBUKCHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJH. [Ipo/onbHbIE U MOnepeyHbie BOMHBL. J[JTMHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4deckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. [’ pomMKkoCTb 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue kosnebaHuit Tel Mo AeMCTBUEM CUITBI TSXKECTH U CUJIBI YIPYTOCTH.
2. Habmronenue konebaHuit rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOGmroneHne BRIHYXACHHBIX KOJICOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHue NpoAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AxycTHyecKuil pe30HaHC.

Jlabopamopnwvie padbomot u onvimul.

1.
2.
3.

7.

OmnpeienieHre 9acTOTHI U TIepro/1a KoueOaHuiH MaTeMaTHIecKoro MasTHHAKA.
Omnpenenenne 4acTOThl U Teproia KoiaeOaHui Mpy>KUHHOTO MasiTHUKA.

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

HccenoBanue 3aBUCHMOCTH IEPHOJIa KOJICOAHWIA MPYKHHHOTO MasTHHKA OT MAacCChI
rpysa.

[TpoBepka HE3aBUCHMOCTH TMepuoja KoieOaHWil rpy3a, MOABEUIEHHOTO K HHUTH, 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 JJIEKTPOMAarHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoisHOBBIE CBOIICTBA CBETA.
Jlabopamopnwvie padbomot u onvimeol.
1. H3ydeHue CBOMCTB 3IE€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia v JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nydedr B nmmze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckormna. ['a3 kak ontudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CliojkeHHEe CIIEKTPAIbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsimonuHEtHOE pacpoCcTpaHEHHE CBETA.
OTtpaxxeHue cpera.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue caera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomeit Junse.
Xop JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
9. Tlpunuun neiictBus (oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopensb rnasa.
11. Paznosxenue 0eioro cBera B CIEKTP.
12. [Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie padomol u onvimot.
1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa>KEHHsI CBETOBOTO JIyda OT yIJia MaJeHusl.
2. V3yueHue XapakTEpUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIyda OT yrja MaJeHus Ha
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TPAHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparOIei INH3HI.
OnBITHI MO Pa3JI0KEHUIO OEJI0ro CBeTa B CIIEKTP.
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OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble sIBJEHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norJiomeHue ceera aroMoM. KBanTel. JInHeiyaToie CIEKTPHI.

PamunoaktuBHOCTE. Anbda, Oera- u ramma-m3nydenus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas Mopens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. llepuon
moJTypacmaaa aTOMHBIX siziep.



SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO YMCENl. DHEPTrus CBSI3U
aToMHbIX sifep. CBs3b maccel W SHepruu. Peaknuum cuHte3a u jaenenus sanep. Mcrounuku
sHepruu CosHIA U 3BE3N.

Snepnas snepretuka. JIeiicTBUs paJuOAKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3IYy4eHUS U TOTJIOMICHHUS.

CrexTpsl pa3TuYHbIX Ta30B.

CnekTp Bojopoaa.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus uzinydeHus: IpupoAHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyYECHHUSI.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHIbl IO TOPMO3HOMY HyTu (1O

¢dororpadusm).

3. Hsmepenue paguoakTUBHOTO (hoHa.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYJAb TpeAHa3HAYeH JUIsi CUCTEMaTu3alluu |
00001IeHUS TTPEIMETHOTO COACPIKAHMS M OIBITA NIEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YUCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
buznke 151 00yJaroMMXcsl, BEIOPABIIKUX 3TOT YU€OHBIHN MpeaMeT.

[Ipyu wu3ydyeHUM JAHHOTO MOMYJS PEATUZYIOTCS M CHUCTEMATU3UPYIOTCS — BUJIBI
NeATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBAETCS JIOCTHIXKEHUE TMPEAMETHBIX U
METaNpeIMETHBIX TJIAaHHUPYEMbIX PEe3yIbTaTOB 00ydeHHs, (hOpPMUPYETCs E€CTECTBEHHOHAY4YHAas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEJOBAHMS SIBICHUU NPUPOABl U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBACHATH (U3UYECKUE SIBIICHUS, MPUMEHsS TOJYYCHHBIC 3HAHUS,
pemaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTATbHBIE.

[IpuHUIMIIMATBHO JEATEIbHOCTHBIA XapaKTep JAaHHOIO pa3jena peaiu3yercs 3a CYET TOro,
YTO 00yYaroIIUECs BBIMOIHSIIOT 33/I1aHUs, B KOTOPBIX UM IMPEAaraercs:

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

HCIIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (U3NYECKUX SBICHHUM, B TOM YHCIE JIs
MPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HamOOJee BaXHBIX JOCTIKEHUU COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMS PA3JIMYHBIX HCTOYHUKOB JHEPTUM Ha OCHOBE

AN

3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPTHH.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA

YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3ydyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0O0IIero oO0pa3oBaHHs HaIpaBI€HO Ha
JOCTH)KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX Pe3yIbTaTOB.

B pesynbraTe wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOIO O0O0IIEro oOpa3oBaHUs Y
obyyaromierocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:
1) mnaTpuOTHYECKOTO BOCIIUTAHHUS:
- TPOSIBJICHUWE HHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON (pH3HMUECKOn
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 TPAKTUYCCKUM MPUMEHEHHEM JTOCTHKEHUHN (PH3UKU;
- OCO3HAaHKE BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHIIUIIOB B JACSITEIBHOCTU YUEHOTO;
3) 3CTETUYECKOTO BOCIIUTAHUSI:
- BOCHpPHSTHE AICTETHMUECKHUX KadyecTB (U3MUeCKOW HayKHu: €€ TapMOHHYHOTO MOCTPOSHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) LEeHHOCTH HAyYHOTO [TO3HAHUS:
- OCO3HaHME LIEHHOCTH (pU3MUecKOi HAyKH KaK MOILHOTO HHCTPYMEHTA MMO3HAHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;
- pa3BUTHE HAYYHO JTI0003HATENILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON ACATEIbHOCTH;
5) bopMupOBaHHS KYIbTYPBHI 30POBBSI M SIMOIIMOHATILHOTO OJIATOTIOTYYHS:
- OCO3HAaHHE IIEHHOCTH 0e30macHOro odpasa *KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BXHOCTU TPaBHJI O€30I1aCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U
TEIIOBBIM 00OPYTIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;
- cOpMUPOBAHHOCTHh HaBbIKa pedIiekcHu, MPU3HAHUE CBOECTO IpaBa Ha OIMMOKY M TaKOTO ke
IpaBa y APyroro 4eiaoBeKa;
6) TPyZI0BOTO BOCIIMTAHUS:
- aKTMBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3ajad (B paMKax CEeMbH, 00pa30oBaTeIbHOMI
OpraHu3alyy, ropoja, Kpasi) TEXHOJIOTUYECKON M COIMAIbHOM HAINPaBICHHOCTH, TPEOYIOMIUX B
TOM 4uCie U (PU3HUECKUX 3HAHUI;
- HHTEpeC K MPAKTUYECKOMY H3yUeHUIO0 Mpodeccuii, CBI3aHHBIX C PU3UKOMH;
7) SKOJIOTUYECKOTO BOCIIUTAHMUS:
- OpHUEHTalMs Ha TMpPUMEHEHHE (PU3NYECKUX 3HAHWUW [UJI pEHIeHUs 3aJad B 00JacTu
OKpY’Kalollled Cpenibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX IMOCIEICTBHM s
OKpY’Kalolllen cpesl;
- OCO3HaHHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel WX PelIeHNs;
8) aganTanuu K U3MEHSIOMUMCS YCIOBHUSM COITUATIBHOM U IPUPOTHOM CPEJIbI:
- MOTPeOHOCTh BO B3aMMOJCHCTBHUH MPHU BBIMOJIHEHUN WCCIEIOBAHUHN U MPOEKTOB (HHU3HUECKON
HaIPaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPe3 MPAKTUUECKYIO A TEIbHOCTD;
- TOTPeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHUHM, B TOM 4yucCie (POPMyIUpPOBATH UJEH, TIOHATHUSA,
TUMOTE3bI O (PU3MUECKUX 00BEKTaX U SIBICHUSIX;
- oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
- IUTAHUPOBAHWE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (DU3UUECKUX 3HAHUI;
- CTpPEMJICHHE aHAJIM3UPOBATh W BBIABIISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIONb30BaHUEM (PU3UIECKIX 3HAHU;
- OIIEHKa CBOMX JCHCTBHIA C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX II00ATBHBIX
MTOCJIEICTBH.

METAINPEAMETHBIE PE3YJIbTATHBI

B pesynmbraTe OCBOGHHSI MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

oOpa3oBanusi y oOyuatomierocss Oyayr cGOpMHUPOBAHBI MeTalpeaMeTHbIe pPe3yJbTaThl,
BKJIFOYAIOIIME I[IO3HABATEIIbHBIC YHUBEpPCAJIbHBIE YyUeOHBIE JCHCTBUSA, KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC YICOHBIC JCHCTBUSA, PETYISITUBHBIC YHUBEPCAIbHBIC YICOHbIE TCHCTBUSI.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);



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

BBISIBIISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMbIX (PaKTax, TaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISITh  TIPUYMHHO-CJICJICTBCHHBIC CBS3M TPU U3YyYCHHH (DU3MUYECKUX SIBICHUNA W
NPOIIECCOB, [IENIaTh BBIBOABI C MCIIOJIB30BAHUEM JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NYECKUX BEITUYNH;
CaMOCTOSTENIbHO BBIOMPAaTh CHOCOO pemeHus y4eOHOW (uU3MUeCKOW 3aaadu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BbIOOp Hamboyiee MOAXOMASAIIETO C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS,

IIPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBINA
¢bu3nueckuil SKCIepUMEHT, HeOOIbIIOE Hcciel0BaHue (U3NUECKOTO SIBJICHMUS,
OLICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJTYYEHHYIO B XOJIe
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS U  BBIBOABI 10  pe3yibTaTaM
pOBEIEHHOrO HAOIIOAECHUS, OIIbITA, UCCIIEI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

IPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBHl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIN JaHHBIX C YUETOM IpeAIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;
aQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/iCTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMYy MpeacTaBieHHUs HWHOpMaluu U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, AMarpaMMaMu, WHON
rpaduKoil 1 X KOMOUHALIUSAMHU.

KoMMyHUKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe el cCTBHA:

B XoJe OOCyXAeHHs Y4eOHOTO MaTepuana, pe3yabTaToB JTabOpaTOpHBIX padboT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKa3bIBATh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIep KaHnue O0JIaroXelIaTeIbHOCTH OOIICHHS,
COTOCTABNISATh CBOU CYXKICHHS C CYXACHUSAMH JPYTHMX YYaCTHUKOB JHAJIOra,
O0OHapYXUBATh Pa3ININE U CXOJCTBO MO3UITHIA;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEJICTaBISITH  PE3yabTaThl  BBIOJHEHHOTO  (DU3MUECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh M HCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATbHOW pPaOOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEeMBbI;

MPUHUMATh [IEJTH COBMECTHOW JIEATEIIPHOCTH, OPTraHW30BBIBATH JCUCTBHA IO €&
JIOCTYIKEHUIO: PaCIPeIeNIATh POJIH, 00CYXJIaTh MPOIECCH U PE3yJbTAaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JFOICH;

BBITIOJIHSITH CBOIO 4YacTh padOTHI, JOCTUTAss KA4ECTBEHHOTO pE3yJbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHWBAaTh KayeCTBO CBOETO0 BKJIaJa B OOMUNA TPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHble YHHBepPcaJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranusanus:

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

OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOJNAX NPUHATHA pelIeHUil (MHIUBUAYaIbHOE,
NPUHATHE PEIICHHS B TPYIIE, IPUHATUE PEIICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIICHUS (PU3MUECKOW 3aauyd WM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJylaracMble BapUAHThI PEIICHHIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHMUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTHXKEHHUS) pE3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeJOoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY HpU peUIeHHHn (GU3UYECKUX 3aJady Wid B
YTBEPKJICHHSAX HA HAY4YHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHe sBIEHHs, HaOIIOJCHNUE,
HKCHEPUMEHT, MOJIeNb, TUIOTE3a, CAUHMUIBI (PU3MUECKUX BEIUYHMH, aTOM, MOJIEKYIa,
arperaTHbI€ COCTOSIHMSI BelecTBa (TBEpIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNpPSIMOJIMHEMHOE),  TpaeKTopusl,
paBHOAEHCTBYIOIas cuia, jAedopmanus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
coOOLIaoNIUeCs COCYIbI;

pasnnyath siBrieHus (1ud¢ysus, TEII0BOe IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUS, B3aMMOJEICTBUE TEJl, PaBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChIO BpalleHUs, Iepefada JAaBlIeHUS TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMochepHoe JaBjieHHe, IIaBaHue Tejl, MpeBpalleHus
MEXaHUYECKOM SHEprun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4YHcie (u3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW W HEXHUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO MAABIIEHUS Ha XUBOM OpraHusM, IjIaBaHUe phbIO,
pblYard B TeJe YeloBeKa, MPU 3TOM NEPeBOJIUTHh MPAKTUYECKYIO 3a]ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMsl, IyTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHMJIa YIPYTOCTH, CHJIa TSDKECTH, BeC Teja, CWiIa TpPEHUs, JaBJECHUE



(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA, MEXaHWYecKas pabora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOI(PQPHUIUEHT TMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKass M MOTECHIMAIbHAS DHEPrusi), MPU OMHCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKUII CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
buznyecKux BEIMYUH, HAXOAUTh (POPMYIbI, CBA3BIBAIONIME MAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIMYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
IpaBHUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbluara (0J0Ka), «30JI0TO€ IMPaBUIIOY» MEXAHUKH,
3aKOH COXPaHEHHS MEXAHUYECKOW DSHEPrud, IMpU OTOM J1aBaTh CIOBECHYIO
(bOpMYyIMPOBKY 3aKOHA U 3aIlMCHIBATH €T0 MATEMATHIECKOE BBIPAKCHHCE;

OOBSACHATh (U3WYCCKUE SBJICHHS, MPOIECCHI W CBOWCTBA TN, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalUuid MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEpA: BBISBIATh NPUUMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCKUX IIaroB ¢ Omopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (UIMYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3a7auyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHS 3aadd
3aMKMCHIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (U3MUYSCKHE BEIMYUHBI B (POPMYIBI U
MPOBOAMUTH PacuéThl, HAXOJUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC IS PELICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUECKOM BETUYMHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOKHO pEIIUTh MPU TMOMOIIU (PUINIECKUX
METOJI0OB, B OINMCAaHUM HCCIIECIOBAHUS BBIAEIATH IIPOBEPSEMOE IPEIAIIOI0KEHUE
(rumoTe3y), pa3auyaTh W HHTEPIPETUPOBATH TMOJTYUYEHHBIM pe3ynbTaT, HaXOIUTh
OIMOKH B XO/JI€ OTIBITA, JIeJIaTh BHIBOIBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OIMBITHI 10 HAOMIOJAEHUIO (U3MUECKUX SIBJICHUN MM (HU3UIECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MPOBEpPAEMbIE MPEANONOKEHHs, COOUpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aMMUCHIBAaTh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHHSI, BPEMEHHU, Macchl Teja, 00bEéMa, CUJIbl U
TEMIEPATypbl C UCMOJIH30BAHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHusi TPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJMTH MCCIIEOBAHNE 3aBHCHUMOCTH OJHOW (DPM3UYECKOW BETUYHMHBI OT JIPYTod C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PaBHOMEPHO JIBHKYIIIETOCS
Tejla OT BPEMEHHU JIBMIKECHHS TE€Ja, CUJIBI TPEHHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHsS OT IUIOMIAU
COIIPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHUS IPYKUHBI, BBITAJIKUBAKOLIEH
CWIBI OT OO0BEMa MOrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIYOWHBI, HA KOTOPYIO TOTPYXKEHO TeJo,
YCIIOBUYM TJaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM Y4eOHOTO HWCCIENOBaHUS, COOMpaTh YCTAaHOBKY H  BBIMOJHATH
WU3MEPEHHs, CIIeys MPEII0KEHHOMY TUIaHy, (PUKCHUPOBATh PE3yJabTaThl MOJYyUYEHHON
3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHJIE MPEMIOKEHHBIX TaOmuIl ¥ TpaduKoB,
JIeTIaTh BBIBOJIBI 10 PE3YJIBTATAM UCCIENOBAHUS;

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO Teja, CUJIAa TPEHHS CKOJIbBKECHUS, [aBIICHUE BO3AyXa,
BBITAJIKUBAIOLIAS CHJIA, JECUCTBYIOIIAs Ha NOTPYXKEHHOE B KUIAKOCTh TEIIO,



KOA(PHUITMEHT IMOJIE3HOTO NEUCTBHUS MPOCTBIX MEXAHU3MOB), CIENys MPEII0KCHHOU
WHCTPYKIIUU: TIPH BBIMIOJTHCHUN U3MEPEHUHN COOMPATh KCTIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTOpHBIM
00opyI0BaHNEM;

YKa3pIBaTh MPHUHIMIBI JICHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHUM Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOB3Ysl 3HAHHUS O CBOWCTBAX (PM3UYECKHX SIBICHUH M HEOOXOJMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPH  (HAXOIUTh WHPOPMAIIMIO O WpPHUMEpax) NPAKTHIECKOTO
UCIONIb30BaHUsl (DM3UYECKUX 3HAHWI B TOBCEAHEBHOW KHU3HU Ml OOecreueHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOrO IIOBEIACHMS B
OKpYXKarolle cpene;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popMarmu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUHM U TyTEM CpaBHEHHS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HHGOPMAIUIO, KOTOpas SIBISIETCA MPOTHBOPEUUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BaTh MIPU BHITIOTHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro COJep)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO371aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHMUsS] HA OCHOBE 2—3
HMCTOYHUKOB MH(POPMAIUN (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO JeNaTh
KpaTKue COOOIICHHsSI O pe3yIbTaTax MPOEKTOB WM YYeOHBIX UCCIEIOBAaHU, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUNHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBHICTYIIJIEHUE NPE3EHTaIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIIEIOBAHUM paclpenesTh 00S3aHHOCTH B
TpYyIIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NENCTBUI, aqeKBaTHO OIEHUBATh COOCTBEHHBIA BKIAA B JEATEIBHOCTH TPYIIIBI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMO/JICHCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yiabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

WCIIOJIb30BaTh MOHATHUSA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHWE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIIeCTBA, KPUCTAJUTMUECKHEe U aMOp(dHBIE Tena,
HACBILIECHHBI U HEHACBILLICHHBIN ap, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TeIJIOBOW JABUTATENb, SJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, dJIEKTPHUIECKOE
1oje, MPOBOJHUKUA W AUAIEKTPUKHU, MOCTOSIHHBIA SJIEKTPUYECKUN TOK, MAarHUTHOE
T0JIE;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Terulonepenayda, TEroBoe
paBHOBECHE, CMAYMBAHWE, KaNWULSIPDHBIE SBICHHS, UCIAPECHHUE, KOHJICHCALU,
IIJIABJICHUE, KPUCTAJUIU3aLHS (oTBEepaeBaHue), KUIICHHUE, TemIonepeaya
(TemIoNnpoBOHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTPU3aLHUs TeJl, B3aUMOJEHCTBUE



3apsA70B, NEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBUE MAarHUTHOIO IOJIS HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAas
MHAYKLIMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKuE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, pOJib MAarHUTHOIO MHOJS Ul KHU3HM Ha
3emJiie, OJSIPHOE CHUSHUE, IIPU ATOM IIEPEBOJUTDH MPAKTUYECKYIO 33Jady B y4EOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIE CBOMCTBA Te M (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHAas TEIUIOTa IUIABJICHUSA, YAEJIbHAs TEIUIOTa
napooOpa3oBaHMs, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOrO
JICHCTBHSI TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3yXa, JJIEKTPUYECKHUU
3apsl, CHJIA TOKA, OJJIEKTPUYECKOE HAIPSDKEHHE, COINPOTHUBIICHHE IIPOBOJHMKA,
yJlelIbHOE COIIPOTHUBIIEHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HAUCHHS ¥ €IUHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA,
OPUHIUI CYNEpNo3UuIY MoJjiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHuma, 3akoH coxpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEeMaTU4YeCKOe BBIPAKECHHUE;

OOBSACHATh (PpU3MUECKHE MPOIIECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin IIPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISBIIATD
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBICHUMN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemate pacu€THble 3a7auyd B 2-3 JEWCTBUSA, HCIOJIB3YsS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK NAHHBIX Ul PELICHUS 3a]adH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE IS €€ PelIeHus], IPOBOIUTh PACUEThI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO PEUIMTh MPH MOMOIIM (HU3UYECKHX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HMCCIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIIBHOCTH IIOpsAJKA IIPOBEICHHS HCCIEIOBaHNUs,
JleaTh BBIBOJBL;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Ten (KamWwUISIpHBIC SIBICHHS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUS U HArPEBAaHUS IIPU U3JIyYEHUU OT LIBETA
U3Iydaome (IomIomaroned) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT



TEeMIeparypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alUd Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX M0JE€H MOCTOSIHHBIX MAarHUTOB, AEHCTBHUSI MAarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIIs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJdOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GhopMyITUPOBATH BEIBOJIBI;

BBITOJHATH NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIa)KHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(Gu3nUecKux BEIMYUH, CPAaBHUBATh pE3Yy/lbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (M3MYECKOH BEIMUYUHBI OT IPYrou ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELECTBA
IPOBOJIHUKA, CUJIBI TOKA, UAYILET0 Yepe3 IPOBOJHUK, OT HANPSKEHUs Ha IPOBOJHUKE,
UCCIICIOBAaHUE I0CIIE0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEAYs
[PEJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl OJIYYEHHON 3aBUCUMOCTU B BUJE
TabJIuI U TpadUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BaHUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CleAys
IPEJI0KEHHOW HHCTPYKIUH, U BBIYUCIISATh 3HAUEHNUE BEIMUNHBI,

coOuoiaTh TpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOM HAa WX OMHMCAHMS (B TOM 4YMCJIE: CHCT€Ma OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HaHUSA O CBONCTBaX (U3MUECKUX SBJICHUH U
HEo0Xo/iuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTEIbHBbIE MPUOOPHI O
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUraTellb BHYTPEHHETO CTrOpaHMs, 3JIEKTPOCKOI, PEocTar), COCTaBIAThH
CXEMBI 3JIEKTPUUYECKUX LIeTel C MOCIIeN0BaTeNbHbIM U MapauleIbHbIM COETMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUYECKUX LIETIEH;
NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpUMepax) MPaKTHYECKOro
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MaCHOCTH MpH OOpaIleHud ¢ NpudOpaMu U TEXHHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpese;

OCYILIECTBIISATh TMOMCK HHPOpManuu (u3ndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIUXCA 3HAaHUN M NYTEM CpPaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



® ICIOJIB30BATh MPH BBIMOJHECHUU yUEOHBIX 3aJaHUN HAYYHO-TIONYJSPHYIO JTUTEPATYPYy
(bu3NYeCKOro coJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIAJCTh MPHEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIeHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACP)KaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yibTaTbl  MPOEKTHOW WM  HCCIENOBATEIbCKOMN
JIeATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3MKH, COMPOBOXKIATH BHICTYINICHUE ITPE3CHTAIIUCH;

® [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 BKJaA B  JEATENIBHOCTb  TPYIIBL,  BHICTPAUBATh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

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

oTpaxkaTb c(hOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

® CNOJNb30BaTh IOHATUS: CUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPAECKTOPHS,
OTHOCUTEIIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTu4eckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tea, paBHOBECHE,
MEXaHWYeCKWe Kone0aHus ¥  BOJHBI, 3BYK, HWHOQPa3BYK ¥  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
TAIbHO30PKOCTh, CIEKTPhl HWCIyCKaHWS W ToriomieHus, anbda, Oera- M ramma-
W3IIy4€eHHUs], U30TOIIbI, SACpHAst SHEPreTHKA;

e pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE TeJl, pPABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aMMOJCICTBHE Tel, PEAKTUBHOE JBUKEHHE,
Kose0aTeNbHOE NIBIDKEHUE (3aTyXarwllie M BBIHYKIEHHBIE KOleOaHUs), pPe30HAHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAHEHHUE,
OTpaXeHUE U MPEIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAs] PaJUOAKTHBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3ITY4EHUS)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIeM MHpe (B
TOM 4yHcie (U3HUECKUe SIBICHUS B IMPUPOJIE: MPHIKMBBI U OTJIMBBI, JABH)KEHUE IJIaHET
CoHeyHOM cuCTeMBl, pEaKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TMpPUpOJAE, OWOJIOrHMYecKoe  JeicTBUE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJIMOAKTHUBHBINA
¢$oH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HHE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBHUE PaJIMOAKTUBHBIX M3JIyYEHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPAKTUYECKYIO 33/7auy B Y4eOHYIO, BBIICNSATH CYIIECTBEHHBIE CBOWMCTBA (TMPU3HAKH)
(bU3UYECKUX SIBJICHUH;

® ONUCHIBATH U3YUYEHHBIC CBOWCTBA TeN M (DU3MUECKUE SBJICHHUSI, UCTIONB3Ys (pU3MUecKue
BEJIMUMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPHU HEPAaBHOMEPHOM JABH)KCHUU,
YCKOpEHHE, MEepEeMEIIEHNE, NyTh, YIJIOBas CKOPOCThb, CUJa TPEHHUs, CUja YIPYTrOCTH,



CHJIa TSXKECTU, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Teja, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHS TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAS SHEPIUs CKAaTOW NPYKUHBI, KUHETUYECKast
SHEprus, IOJHas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, I1OKAa3aTelb IPEIOMIICHUS
Cpefbl), IPH ONHCAHWM TMPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHUIBI (DU3MUECKUX BEIMYMH, HAXOAUTH (HOpMyIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpauKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapakTepu30oBaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHUs PHEPIHU, 3aKOH BCEMHUPHOI'O TSATOTEHHUS, NMPUHLUI CYNEPHO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHHsI M MPEJIOMIICEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOro 4YHCEI TMpU SIACPHBIX peakuusX, IOpU 3STOM JaBaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OO0BSICHATh (hr3HYEecKHe MpOLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHUX IIaroB C OMOPOil Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABJICHMH, (U3UUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pewath pacy€THble 3aaun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOlLIME (DPU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/laydl  3alUChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOLIUE WM
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOJIUTH PAacUY€Thl M  OLEHHWBAaTh PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAYEHUS
(bu3n4ecKoil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO pPEIIUTh NpPU IMOMOIIM (PU3HUECKUX
METO/I0OB,  MCIIONB3ys  ONMCAaHUE  WUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
IPENIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IIPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MagTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUM, MPSAMOIIMHENHOE paclpoCTpaHEeHHE
CBETa, DPa3JIoKeHHe OeIoro CBeTa B CHEKTP, U3y4EHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMmera B coOuparoliel JIMH3e,
HaOJIOIGHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO Habopa 000PYAOBaHUS, OMUCHIBATH X0 OMBITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaYeHHe u3MepsaeMoill BelUYUHBl ((POKYCHOE paccTOsIHHME cOOUparonie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a U3MepeHHst (M3MEPUTENIBHOTO pubopa);

IIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IMPU PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuoja KoleOaHud MaTreMaTH4ecKoro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXKEHUS CBETa OT yIja NaJeHus u
yIiia NpeoMIICHHs OT yIJa MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENBHO



coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJIYYEHHOHW 3aBHCUMOCTH
¢u3nUecKuX BEIMYMH B BHJE TAOMUI] U rpadUKOB, JAeNaTh BHIBOABI M0 pe3yibTaTaM
UCCIIEIOBAHMSI;

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KOXPPULHUEHT TPEeHHsI CKOJBKEHUS, MeXaHHueckass pabdora u
MOIIHOCTh, YacTOTa M TMEpHoj KojeOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasiTHUKOB, ONTHYECKash CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh H3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpEHU, CIenysl NPEeIIOKEHHON MHCTPYKLWMH, BBIUNCIIATh 3HAYECHUE BEIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE peE3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWia TEXHUKH 0Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHWUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOT'O S7pa;

XapakTepru30BaTh MPHUHIUIBl JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OOPOH HA UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJIOKEHHUS,
paccTOSsIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAImapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), wucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MPHU PELIEHUH y4eOHO-
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHMS M300paKeHUH B IIIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O TMpHUMepax) MPaKTHYECKOro
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarollleu cpere;

OCYILIECTBIIAATh MOMCK HHPOpManuu (uznyeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOUCKOBBIM 3alpoc, HAXOMUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOTHUTEIIbHBIX HICTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 3aJaHUIl HAYYHO-IOMYJISIPHYIO JINTEPATYpPy
(U3MUECKOro CojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaIUu
U3 HECKOJbKHUX HCTOYHUKOB (DHU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO MPEICTaBIsATh
pe3yNbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIMOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA ammapar W3y4yaeMmoro pasaena (U3uKd |
COIIPOBOKIATh BBICTYIUIGHHE IMpE3eHTAlMe C Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.
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ITPOI'PAMME

MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

7 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TIOHATUSA

1.2

pasiindaTth SBJCHHUA IO OIMMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MYECKUX SBJIECHUH B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie (U3NYECKUEe SBJICHUS B MPHPOJIE,
IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIIENSTH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OIMMCbIBATh H3YYCHHBIC CBOMCTBA Tel W (I)I/ISI/I‘—ICCKI/IG SIBJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIIMYHHBI, IIPU OIMMUCAHUH T[IPABUIIBHO

TPaKTOBATh q)HSquCKI/II\/'I CMBICJI  HMCIIOJIB3YEMbBIX  BCJIWYHMH, HX

0003HaYCHHS U CAVHUIIBI (I)I/I3I/I‘-ICCI(I/IX BCJIIMYHMH, HAXOIUTH (pOpMy'J'IBI,

CBA3BIBAIOIIME  JAaHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINM4YnHaMU, CTPOUTH T pa(bI/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM

(bU3UYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS MU IPOIIECCHI,

HUCIIOJIb3YSA HU3YYCHHBLIC 3aKOHBI, IIPpU O3TOM OaBaTb CJIIOBCCHYIO




(GOopMyIHMpPOBKY 3aKOHa W  3alUChIBaTh €r0  MaTeMaTH4YecKoe

BBIpAKEHUE

1.6

OOBSICHATh (PU3MUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM
4yyciie YU B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH IMPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHue U3 1 — 2 TOTUYeCKUX IaroB ¢ onopoii Ha 1 — 2 u3ydeHHBIX
CBOWCTBA  (U3MYECKUX  SBJICHUM, (U3UUYECKUX  3aKOHA WM

3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3aaud B 1 — 2 NEHCTBHSA, UCIONB3YS 3aKOHBI U
(hopMyIIbI, CBS3BIBAIONINE (PU3NICCKUE BEIMUMHBI: HA OCHOBE aHAIN3a
yCIOBHS 3a/ladyd  3alKMChIBAaTh KPAaTKOE yCJOBUE, MOJCTABISThH
¢usnveckre BeIMYUHBI B (POPMYIIBI M TIPOBOAMTH PAcUEThI, HAXOJUTh
CIpaBOYHbBIC JTAaHHBIC, HEOOXOJAUMBIC ISl PEIICHUS 3a/la4, OLCHUBATh

PEATMCTUYHOCTD MOTYYEHHON (PU3MUECKOM BEIIMUYUHBI

1.8

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEIIMTh MPH MOMOIIH
(GU3NYECKUX METOJOB, B ONHCAHUH HWCCICAOBAHHS  BBIICIATH
MIpOBEPSIEMOE MPEANOJI0KEHUE (rumotesy), paznuyaTh u
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3yabTaT, HaXOAUTh OLIUOKHU B XOJ€

OIIbITA, ACJIATh BBIBOJHI IO €I'0 PE3yJibTaTaM

1.9

MPOBOAUTH OMBITHl IO HAOMIOJEHUIO (PU3NYECKUX SBJICHUH WIH
¢usznyeckux  CBOMCTB  Ten:  (OpMyIHpoBaTh  MPOBEpsieMbIe
MPENNOoNIOKEHNs,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

1.10

BBINIOJIHATh MPSMbIE M3MEPEHHUS C HCIOJIb30BAaHUEM AHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aNUCHIBATh IMOKa3aHUS NPUOOPOB € Y4ETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OHOM (PU3NYECKON BEINUMHBI
OT JApPYroM C HMCHOJIb30BAaHWEM MPSIMBIX HW3MEPEHHUH, y4acTBOBATH B
IUTAHUPOBAaHUM Y4eOHOTO UCCIEeOBaHMsA, COOUpPATh YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUS, CIeAys MPeIOKEHHOMY IJIaHy, GUKCUPOBAThH
pe3yabTaThl MOJYYECHHON 3aBUCHUMOCTH (DPU3NYECKUX BEIHMYUH B BHJIE
MpeIOKEHHBIX TaOauIl U rpaduKoB, eNaTh BBIBOJBI 1O pe3yibTaTaM

HUCCICIOBaHUA

1.12

MPOBOAUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIUYUH, CIEIys
MPEUIOKEHHOW MHCTPYKIUH: MPU BBIMOJHEHUH M3MEpEeHH coOuparh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOMU

BCINYHHBI




1.13

coOmolaTh MpaBWia TEXHUKHA 0O€30MacHOCTH Tpu  padore ¢

n1abopaTopHbIM 000pyI0BaHUEM

1.14

yKa3blBaTh NPUHLUIIBI I€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMUCTB C MMOMOULIBIO X ONMCAHMS, UCIIOIb3Ys 3HAHUS
0 CcBOicTBaXx (PU3MUYECKUX SBICHUH M HEOOXOAWMBIE (U3NYECKHE

3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOAMTH TPHUMEPHl (HAXOAWTH HMH(OpPMAIMIO O MpPUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUSI (DU3MUYECKUX 3HAHWUHN B MOBCETHEBHOMN
KU3HU IS oOecriedeHusi OE30IMacHOCTH TP OOpaIeHUH ¢ MPUOOpaMu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHHS 370POBBS U COOJIIOICHHUSI

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpPY’Kalollel cpesie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaL[HH B CCTHU I/IHTepHCT B
COOTBCTCTBMM C 3aJaHHBIM IIOMCKOBBIM 3aIllpoCOM, Ha OCHOBC
HMCIOIIIUXCA 3HaHUM U HYTéM CpaBHCHUA PA3JIMYHBIX HCTOYHHKOB
BBIJACIIATD I/IH(l)OpMaLII/IIO, KOTOpas sABJIACTCA HpOTHBOpC‘II/IBOﬁ NI

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAayYHONOIYJSIPHYIO  JIUTEpAaTypy  (HU3MUECKOro  COAEpIKaHus,
CIpaBOYHbIE MaTEpUaJIbl, pecypchl ceTu MHTepHeT, BiIageTh npuéMaMu
KOHCIIEKTHPOBAHUS TEeKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaUU (PU3NUECKOTO COAECpKAHMUS,
B TOM 4YHcCJe MYOJUYHO JAenaTh KpPAaTKUe COOOLICHHS O pe3yibTaTrax
MPOEKTOB MJIM Y4YEOHBIX HCCIEIOBaHWI, NpU STOM TIPaMOTHO
UCIOJb30BaTh HW3YUEHHBIH TMOHATHHHBIA ammapaT Kypca (QU3HKH,

COITPOBOXKAATh BBICTYIIJICHUC npeseHTauHeﬁ

1.19

[P BBIIIOJHEHUU YYEOHBIX NMPOEKTOB M HCCIEAOBAHUM pacmpenensTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJa4aMH,
CIICIUTH 3a BBIIOJHEHUEM IIJIaHA JACMCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATENbHOCTb TIPYMIbI, BBICTPAUBATH

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsA MHCHUC OKPYKAKOIIUX




8 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOEHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiinydaTth SABJICHHUA II0 OIMMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKUX SBICHUN B
OKpY’KaloIleM MHUpe, B TOM 4Hcle (U3NYECKUE SBJICHUS B MPHPOJIE,
IpU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33aJaduy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCBHIBATh HM3YyYCHHbIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS,
UCHONB3ysd (U3NYECKHE BEIMYUHBI, TNPH ONUCAHWU TPABUIIBHO
TPAaKTOBaTb  (PU3MUYECKUH  CMBICH  HCIOJIB3YEMbIX  BEJIHYUH,
0003HAYCHHS M €IUHHIBI (PU3UYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME  JIAHHYIO  (DU3MYECKYI0 BEIMYMHY C JPYIMMHU
BEIMYMHAMHU,  CTPOUTh  TIpadUKH  W3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS MU TPOIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaThb CJIOBECHYIO
(GbopMyTUpPOBKY 3aKOHa M  3alHMCHIBATh €r0  MaTeMaTU4YecKoe

BBIPDAKCHUC

1.6

OOBACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE  CUTyallull  IPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsICHEHUE U3 1 —
2 JIOTMYECKMX IAaroB € MOMOLIBI0 1 — 2 U3y4EeHHBIX CBOMCTBA

(bu3nuecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuiath pacu€THble 3aAaud B 2 — 3 ACHCTBUSA, UCIOJIb3YS 3aKOHBI U
(dhopmynel, CBs3BIBarOIINE (PU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaIW3a
YCIIOBHSI 33J1a4Ml 3aMKChIBATh KPATKOE YCIOBUE, BBISBIISTH HEJOCTATOK
JNaHHBIX JJS peleHus 3a7add, BBIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXOoMuMBIe Ui €€ peIleHHs], MPOBOJUTh PacuéThl U CPABHHUBATH
MOy4eHHOE 3HaYeHHEe (U3MYECKOW BEIMYMHBI C HW3BECTHBIMH

JaHHBbIMH

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPble MOXXHO PpEHIMTh MPH MOMOUIH
(U3MUECKUX METOJOB, UCIONB3Ys OMHCAHWUE UCCIICIOBAHMS, BBIIACISATh

MIPOBEPSIEMOE TPEANONIOKEHNE, OLEHUBATh MPABUIBHOCTb IOPSIIKA




MIPOBEACHUS UCCIICIOBAHMSI, JIeJIaTh BHIBOIBI

1.9

MPOBOJUTH OIBITHI 10 HAOMIONEHUIO (U3UYECKUX SBICHUH WU
¢u3nyeckux  CBOMCTB  Ted:  (opMynupoBaTb  IMpOBEpsieMbIe
NPENoNIoKEeHUs, COOMpaTh  YCTaHOBKY M3  INPEAJIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh XO/J OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATh TPSAMbIE HM3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
puOOPOB U JAATYMKOB (PU3MUYECKUX BEIUYMH, CPABHUBATH PE3YNIbTATHI

M3MepeHuil ¢ yuéToM 3a/1aHHOI a0COIFOTHOH MOTPEITHOCTH

1.11

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OHON (PU3NYECKON BEJINYMHBI
OT JPYrol € HCIOJIB30BAHUEM IIPSAMBIX H3MEPEHMH: IUIAHUPOBATH
UCClieIoBaHNEe, COOMpaTh YCTAaHOBKY M BBINOJIHATh U3MEPEHMUSI, CIIEays
MPEUIOKEHHOMY  TUTaHy, (UKCHUPOBATh PE3yJIbTAaThl MOIYyYCHHOM
3aBUCUMOCTM B BHJAE Tabmul W rpaduKoB, JAenaTb BBIBOABI 110

pe3yJsibTaTaM HCCIeA0BAHUS

1.12

IPOBOJIUTh  KOCBEHHBbIE  M3MEpeHHs  (PU3MUECKUX  BEIMYHUH:
IUIAaHUPOBATh U3MEPEHHUs, COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys IPEUIOKEHHOW MHCTPYKLUHM, U  BBIYMCIATH 3HAYCHHE

BECJINYHHBI

1.13

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

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

XapakTepu3oBaTh MPUHIUNBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha UX ONMCAHMS, UCIIOJIb3Ys 3HAHMS
0 cBoicTBaXx (u3MUeCKHX SBICHUH M HeoOXoauMble (U3NYECKHe

3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPHUTCIIBHBIC
HpI/I60pI)I o cxeMaM M CXEMATUYHBIM PUCYHKaM, COCTaBJIATH CXCMBI
QJICKTPHUICCKUX ueneﬁ C TOCJICAOBATCIIbHBIM U  IapaJUICIIbHBIM
COCIMHEHUCM DJICMCHTOB, pasiandas YCIIOBHBIC 0003HaUYCHHS

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

OPUBOAMTH TNpHUMEPHl (HAXOAMTh HMH(OpMAIMIO O TpHUMEpax)
MPAKTHYECKOTO MCIOIh30BaHUS (PU3NUYECKUX 3HAHWI B TOBCEIHEBHOM
KHU3HH 17151 oOecrieueHust 6e30MacHOCTH MpH 00paleHuu ¢ prudopamu
Y TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHSI 30POBBS U COOITFOICHUS

HOPM 3KOJIOTHUYCCKOI'0 MOBECACHUS B Opr)KaIOH_ICﬁ cpeae

1.17

OCYILIECTBIIATh NOUCK MH(pOpMALMU (PU3HMUECKOTO COJIEPKaHUsI B CETH
HNHtepHeT, Ha OCHOBE HUMEIIIMXCA 3HAHUM U IYTEM CpaBHEHMS

JOIIOJIHUTCIIBHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaHI/IIO, KoTopas




SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOU

1.18

WCIONBb30BaTh TPU  BBINOJHEHHM YY4E€OHBIX  3aJaHUid  HAy4yHO-
MOMYJISIPHYIO JTUTEpaTypy (GU3MUYECKOTO COJIEP)KAHUS, CIIPABOYHBIE
Marepuaibl, pecypcbl cetu  MHTepHeT; BiaAeTh  OpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MHUCbMEHHBIC U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHQOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
COICp)KaHUs, B TOM YHCIIE MNYOJMYHO MPEACTABIATh PE3yIbTAThI
MPOCKTHOW WM HMCCJICI0BATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(U3MKH, COIPOBOXK/IATH BHICTYIUICHHUE MTPE3CHTAIIUEH

1.20

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUM (DU3HUYECKUX
MIPOLIECCOB pacHpeeiaTh O00SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHU 33/1a4aMU, CJIEJUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBAaTHO OICHMBATH COOCTBEHHBIH BKIJIA] B
JESATEIBHOCTD IPYIIIBL, BBICTPauBaTh KOMMYHHUKaTHUBHOE

B3aUMO/ICIICTBHE, POSIBIISAS TOTOBHOCTD pa3peiaTh KOHQIUKTHI

9 KUIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTth SABJICHUA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC€ OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIIEHHE M3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3NYECKUE SIBJICHUS B MPHUPOJE,
IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIICISTH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

ONMCHIBATh HW3YyYCHHbIE CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTIONb3Yys  (DU3MYECKHE BEJIWYUHBI, MpPH OMNUCAHUM MPABHIBHO
TpakTOBaTb  (U3NYECKUH  CMBICI  MCIOJNB3YyeMbIX  BEJIWYHH,
0003HaYCHHS M €TUHMIIBI (PU3UUYECKUX BEIMYMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME  JAHHYIO  (DU3MYECKYI0 BEIMYMHY C JIPYTHMHU
BEIMYMHAMHU,  CTPOUTh  TpadUKH  M3YyYEHHBIX  3aBHCUMOCTEH

(hbU3UYECKUX BEITMYUH




L.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS M IPOLECCHI,
HCIIONB3Ysl M3Y4YCHHBIE 3aKOHBI, IIPH O3TOM J1aBaThb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTH4YecKoe

BBIPAXXCHUC

1.6

OOBSCHATh (PU3UUECKHUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE  CUTyallull  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYHMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOrMYECKUX IIaroB € NOMOIIBI0 2 — 3 HU3yYEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajaud (Onuparomuecs Ha cucreMy w3 2 — 3
yYpaBHEHHI1), UCIONB3ysd 3aKOHBI M  (OPMYJBI, CBS3BIBAIOIINE
¢u3nueckre BENUMYMHBI: Ha OCHOBE aHalW3a YCJIOBUS 3aJadu
3aIIuChIBaTh KpaTKoe€ YCJI0BHC, BBISIBJIATD HEOOCTAaromue HJIN
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
IUISl PEIICHHs, MPOBOAWTH PAcU€Thl M OICHUBATH PEATUCTUYHOCTH

MOJIYUYCHHOT' O 3HAaUCHUA (1)H3PI‘ICCKOﬁ BCINYHHBI

1.8

pacrio3HaBaTh NpPOOJIEMBbl, KOTOpPbIE MOXHO PpEIIUTh MPH MOMOIIU
(u3NYEeCKUX METO/0B, UCIIOJIB3YsI ONKCAHUE HCCIEOBAaHUS, BBIICIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHUE, OLEHUBATh IIPAaBUIBHOCTh IOPSAAKA
IIPOBEJICHUS  UCCIENOBaHMs, JElaTb BbIBOJBI, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJICHUIA U OTTBITOB

1.9

OpOBOAUTL OIIBITHI 11O Ha6J'IIOI[eHI/II-O (1)I/I3I/I‘leCKI/IX SIBIICHUN HWIIN
(I)I/I3I/ILIGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIbHO CO6I/IpaTB YCTAHOBKY U3
HU30BITOYHOTO Ha6opa O60py2[0BaHI/I$I, OIIMChIBATb XOJ OIIbITa M €TI0

pe3ynbTaThl, (OPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAUTh TPU HEOOXOJAWMOCTH CEpUI0 TMPSMBIX H3MEpPEHUH,
OmpeseNisis CpelHee 3HaueHHue Hu3MepseMoil BenuuuHbl ((pokycHoOe
paccTositHue coOuparomel JUH3bI), OOOCHOBBIBaTH BBHIOOp crmocoOa

M3MepeHus (U3MepUTeIbHOro mpudopa)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
HCIIOJIb30BAHUEM MPSMBIX H3MEPEHMN: IJIaHUPOBAaTh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (UKCUPOBATh pPE3yJIbTaThl
MOJly4YEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BUAE TaOIUIM

rpaduKoB, eNaTh BHIBOJBI IO PE3y/IbTaTaM UCCIIEOBAHUS




1.12

NPOBOJIUTH  KOCBEHHBIE  HM3MEpeHHs  (PU3MUECKUX  BEJIMYHUH:
TUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIIIOJHATh ~ M3MEpPEHUs, CleNys IPEIUIOKEHHOW  HMHCTPYKIIMH,
BBIYUCIIATh 3HAYEHHUE BEIMYUMHBI W aAHAJIM3UPOBATh IIOJYYCHHBIC

pe3yJIbTaThl C YYETOM 3aJJaHHOM MTOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE INPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJeIeH:
MaTepHajbHasl TOYKa, a0COIIOTHO TBEPAOE TEJO, TOYCUHBIA MCTOYHHK
CBE€Ta, Jy4, TOHKas JIMH34, IUIAHETApHAas MOJEIb aTOMa, HYKJIOHHAas

MOJACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIUNBI JEHCTBHS W3Yy4EHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOU HA UX ONHUCAHMS, UCIIOJIb3Ysl 3HAHUS
0 cBoOicTBaXx (PHU3MUECKUX SBICHUH M HEOOXOoAMMbIe (pu3myecKue

3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMBl UM  CXEMaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB TMPHU PELICHUH Y4eOHO-IPAaKTUYECKUX
3aJa4, ONTUYECKHE CXEMbI JJIS MOCTPOEHHsI M300paKeHUN B MIIOCKOM

3epKajie U COOMparoNIeH JTNH3e

1.17

NPUBOAMTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCHOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HH 17151 oOecrieueHust 6e30MacHOCTH NP 00pallleHnH ¢ prudopamu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHHS 3I0POBBS U COOITIOICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY’Kalollel cpefie

1.18

OCYILECTBIATh MOUCK MH(pOpMAIMU (PU3HUECKOTO COJEPKAHHUS B CETH
WHTepHeT, camMOCTOATENbHO  (QOpPMYIUpYsS TOUCKOBBIA  3aIpoc,
HaXOOUTh  IYyTH  ONPENENIeHHS  JIOCTOBEPHOCTH  IMOJIyYEHHOM
nH(OpPMallUM Ha OCHOBE HMEIOIIMXCS 3HAHUW U JOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTOJb30BaTh MNpPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (GU3NYECKOTO COJIEpP)KaHUS, CIPAaBOYHBIE
MaTepuansl, pecypcsl ceth  MHTepHer; BiameTts  mpuéMaMu

KOHCIIEKTHPOBAaHUS TEKCTa, mpeoOpa3oBaHusi MHPOPMALUU U3 OJHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
nHGOpMALUU U3 HECKOJIBKHX HCTOYHHMKOB (PU3MUECKOIO COAEPIKaHUS,
yOJINYHO IIPENCTABIIATh pe3yabTaThl IIPOEKTHON WIH
UCCIIEI0BATEIBCKON NEATENbHOCTH, [P 3TOM I'PAMOTHO HMCIIOIb30BATh
W3YyYEHHBI TOHSATHHHBIA anmapar HM3y4aeMoro paszzaena (QU3UKd H
COIIPOBO’KAATh BBICTYIJICHHE IIPE3eHTaled ¢ yuyéToM OCOOEHHOCTEH

AyJAUTOPHUU CBEPCTHHUKOB

1.21

IpU BBIOJHEHUH YYEOHBIX MPOCKTOB M HMCCIEAOBAHHMHA (PU3NUECKUX
MIPOLIECCOB paclpeeiaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHU 33/1a4aMU, CJIEJUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBUM
U KOPPEKTUPOBaTh €ro, aJeKBaTHO OLCHMBATh COOCTBEHHBIN BKIAJ] B
NEeSATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHUKaTHUBHOE

B3aMMOJICHCTBHE, TPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC

Kon pazgena

KOI[ 9JICMCHTA HpOBCpHCMLIe QJICMCHTHBI COACPKAHUA

®U3UKA U EE POJIb B [IO3HAHWU OKPYXAIOIIETO MHUPA

1.1

dusnka — HayKa O Ipupoxac. SBnenus MpupoAbl.
Du3nUecKue SIBICHUS: MEXaHNYCCKHUE, TCIIJIOBBIC,

QJICKTPUICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

duznyeckue BelINYUHbIL. M3mepenne pu3nueckux
BesninunH. @uznueckue nmpudopsl. [lorpemHocts

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAYYHBIH METO/] IIO3HAHMSL:
HaOJTI0/ICHHE, TOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIJIBKCHHE TUIIOTE3, IKCIIEPUMEHT I10 TIPOBEPKE

TUIIOTE3, OOBSICHEHNE HAOIIOIAEMOTO SIBIIEHUS

1.4

Onucanne pU3NIECKUX SBJICHUN C TTOMOIIBIO

MoJeIen

1.5

[IpakTuueckue pabOTHI:

#H#Par##113mepenne paccTosTHUM.
###PartH#lI3mepenne 00bEéMa KUIKOCTH U
TBEPAOTO TEA.

###Par####OnpeneneHue pa3MepoB MajbIX TEIl.




###Par###13Meperne TeMneparypbl Py TOMOIIN
YKUJKOCTHOTO TEPMOMETpPA U AaTUHKa

TEeMIEPATypPhI

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHNUN BEIIIECTBA

2.1

###Par###CTpoeHue BelecTBa: aTOMbI U
MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, 10KA3bIBAIOIINE

JUCKPETHOC CTPOCHUC BCIICCTBA

22

###Par### ]| Brkenne yactun Beuectsa. CBsizb
CKOPOCTH JIBUYKEHUS YaCTHUI] C TEMIIEPATypOil.

BpoynoBckoe nBmxenue, muddy3us

23

BzaumopelicTBue yacTuil BelecTBa: MNPUTAKCHUC U

OTTaJIKUBaHUEC

24

###Par### ArperaTHble COCTOSIHUS BEILIECTBA!
CTPOCHHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpucTamunueckux) Ten. BzaumocBsass Mexy
CBOMCTBAaMH BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTudeckue pabOTHI:
###Par###0O1eHka auameTpa atomMa METOJ0M
ps0B (C ucnonb3oBanueM otorpaduii).
#H##Par#H##OnbIThl 10 HAOTIOJECHUIO TETJIOBOTO
pacIIMpEeHHUst Ta30B.

#H##Par#H##OnbIThl 10 0OHAPYKEHUIO JEMCTBUS CHUIT

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVCTBUE TEJI

3.1

MexaHn4decKkoe JIBHKEHHE. PaBHOMCpHOG u

HEpaBHOMEPHOE JIBUKECHHE

3.2

#HPar###Cxkopoctb. CpeHss CKOPOCTh NpU
HEpaBHOMEPHOM JBMKEeHHH. Pacuér mytu u

BPECMCHU JIBUKCHU A

33

SIBnenne nHepuuu. 3aKOH HHEPLINH.
B3anMopencTere Ten Kak NpUuYuHa U3MEHEHUS
CKOPOCTH JIBHKEHUS Tell. Macca kak Mepa

HUHCPTHOCTHU TCJIa

34

#HHPar### I InoTHOCTE BemecTBa. CBA3E INIOTHOCTH




C KOJIMYECTBOM MOJICKYII B CAUHHUIIC 00BéMa

BCIICCTBA

3.5

Cuira xak XapaKTCPpUCTHKA BSaPIMO,Z[eP'ICTBPI}I TCI

3.6

Cuita ynpyroctu u 3akoH ['yka. U3mepenue cuiibl ¢

IMOMOIIbKO TUHAMOMETpPA

3.7

#HH#HPar### SIBiennre TATOTEHUA U CUIA TSHKECTH.
Cwuuta TsDKeCTH Ha ApYTuX IulaHeTax. Bec tena.

HeBecomocTh

3.8

Cuna tpenusi. TpeHune cKoIbKEeHUs U TPEHUE

nokos1. TpeHue B mpupoie ¥ TEXHUKE

3.9

#H##HPar###(CnoxxeHue cujl, HalPaBJICHHBIX 110

OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAs CUIT

3.10

[IpakTuueckue padbOTHI:
Omnpenenenne CKOPOCTH PABHOMEPHOTO JIBUKCHUS
(1apuka B )KUIKOCTH, MOJIENIH JIEKTPUUYECKOTO
aBTOMOOWIIA U Tak nainee). OnpeneneHue cpeaHen
CKOPOCTH CKOJILKEHUS OpyCcKa WJIH LIapuKa 1o
HaKJIOHHOM 11ocKocTU. Onpeenenre IoTHOCTU
TBEPOTO Tena. OMBIThI, AEMOHCTPUPYIOLIHE
3aBUCHUMOCTH pacTsKeHHs (aedopMaiium)
HPYKUHBI OT IPUI0KEHHON CHIIBL. OMBITHI,
JIEMOHCTPHPYIOIINE 3aBHCUMOCTD CHJIBI TPEHUS
CKOJIBXKEHUS OT Beca Tella M XapakTepa

CONPUKACAIOLINXCS TOBEPXHOCTEN

3.11

@u3nyecKue ABICHUS B IPUPOJIE: IPUMEPBI
JIBVKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOH U
HEXUBOU IIPUPOJIE, AEHCTBUE CUIIBI TPEHMS B

MIPUPOJIE Y TEXHUKE

3.12

TexHudeckue ycTpoucTBa: JUHAMOMETD,

IIOAIINITHU KN

JIABJIEHUME TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

Hasnenue TBEpOro Tena. CrnocoObl yMEHbIICHUS

4 Y YBEJIMYCHHUSI TABJICHUS

42 JlaBieHwne ra3za. 3aBUCUMOCTD JaBICHUS T'a3a OT
. 00BbéMa, TeMIiepaTypbl

43 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMM,

JKUIKOCTSIMHU U razaMu. 3akoH Ilackais.




ITneBMaTHUYSCKHE MAIITHHEI

4.4

3aBUCHMOCTH JIaBJICHUS )KUJIKOCTH OT TTTyOUHBI.
I'mapocraTuyeckuii nmapagokc. CooOmuiaromuecs

cocynsl. ['mapaBinueckre MeXaHU3Mbl

4.5

Atmocdepa 3emun 1 aTMOc(EepHOE JTaBJICHHE.
[TpuumHBI CyIIEeCTBOBaHUS BO3AYIIHONH 00OI0UYKH
3emiu. OnbiT Toppuyennu. 3aBUCUMOCTh
aTMOC(epHOTO AABICHHS OT BHICOTHI HaJl YPOBHEM

Mopst

4.6

N3mepenue armocdeproro gasienus. [Tpubopet

JJI1 UBMCPCHUA aTMOC(i)epHOFO JaBJICHHUA

4.7

JleficTBHE KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX
TeJ10. BelTankuBatomas (apxuMeoBa) cuiia. 3akoH

Apxumena

4.8

[LinaBanue ten. Bo3ayxoruaBanue

4.9

[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH BeCa TeJla B BOJE OT
00BbEMa MOrpykEHHOM B )KUAKOCTh YaCTH TeJa.
Omnpenenenne BBITAIKUBAIOIIEH CUITBI,
JIEHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILECH CHJIBI,
JICUCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MaCChl
Tena. OneIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEO B
KHUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUAKOCTb
YaCTH TeJIA U OT IUNIOTHOCTH JKUJIKOCTH.
KoHcTpynpoBanue apeomerpa win
KOHCTPYMPOBAHHUE JIOJIKU U OIIPEEICHUE €€

Ipy30I0AbEMHOCTH

4.10

dusndeckue IBICHUS B IprUpoaAc: BIIMAHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKMBOI OpTraHu3M,

TJIaBaHUE PHIO

4.11

TexHuveckue ycTpoicTBa: COOOIIAIOIIAECS
COCY/IbI, YCTPOMCTBO BOJOIIPOBO/IA,
THJIPABIUYECKUH TIPECcC, MAaHOMETP, OapoMeTp,

BBICOTOMED, IIOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT' M




5.1 Mexanunueckas pabota
5.2 MexaHuueckas MOILHOCTb
53 IIpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIIOHHAs
' m1ockocTh. [IpaBuino paBHOBecHsI ppluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY
«3070T0€ TIpaBmIIO» Mexanuku. Koagppurment
5.5 MOJIE3HOT0 ACHCTBUS MexaHu3MOB. [IpocThie
MEXaHU3MBbI B OBITY U TEXHHUKE
st IlorennuanpHast SJHEprux Tea, MOJHATOrO Hall
' 3emnén
5.7 Kunernueckas sHeprus
sg [TonHast MexaHn4eckas SHeprus. 3aKOH U3MEHEHUs
' U COXPAaHEHUsI MEXaHUYECKOM dHEprun
[IpakTuyeckue paboOTHI:
###Par#H#Onpenenenue padoThl CUIIbI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHMHM TeJla 110 TOPU30HTAIBHOM
5.9 noBepxHocTH. VccnenoBanue ycaoBUil paBHOBECHUS
poruara. Mzmepenne KIIJ] HakI0HHOM MIIOCKOCTH.
N3ydenue 3akoHa cOXpaHEHMsI MEXaHUYECKON
SHEPrUuu
510 duznyeckue sIBICHUS B IPUPOJIE: pblyaru B Telie
' YeJI0BEKa
TexHu4eckue ycTpoucTBa: pblyar, MOABUKHBIN U
5.11 HETIOJIBYKHBIN OJIOKHM, HAKJIOHHAS TNIOCKOCTD,
MIPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHUS
paszeJa 3J1eMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pasMmepbl
6 ' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYIISIPHOKUHETHYECKON TEOPUU
62 Mogenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
' cocTosiHM# BemiecTBa. Kpucrammuueckue M amopgHbIe




TCIa

OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH M TBEPABIX Tel

6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUn
6.4 CMauuBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemnnoBoe paciMpeHue U cxxaThue
66 Temneparypa. CBsA3b TeMIeparypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBMKEHUS YACTHULL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUSI BHYTPEHHEH
' SHEpIuu: Tersionepeaya U copepiieHue padoThl
63 Bunel temonepenayn: TEMJIONPOBOJHOCTh, KOHBEKLIUS,
' U3JIy4yeHue
KommuyectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTh
6.9
BeleCTBa
TemiooOMeH U TEIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [1naBneHue U OTBEpEBAHNE KPUCTAININYECKUX BEILIECTB.
. VenapHas TEIIOTA INIAaBICHUS
[TapooOpazoBanne U  KoHAeHcauus. Vcmapenue.
610 Kunenue. VYaenbHas  Ttemiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEpaTypbl KUIEHUS OT aTMOC(EPHOTO
JTaBJICHHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeibHAs TEMI0TA CrOPAHUS
[Mpunnumner  pabotel  TeruioBbix  asurarenein  KIIJ]
6.15 TEIUIOBOTO ABUTrarens. TensaoBble ABUraTeNny W 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHMs U NIPEBPALLEHUS YJHEPTUH B TETIJIOBBIX
6.16
rpoleccax
[IpakTuyeckue paboOTHI:
6.17 H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI

MOJIEKYJISIPHOTO HPUTSKEHHUSI.




#HH#HPar#H##ONbITEl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
MOBapeHHO COMM WM caxapa.

#HH#HPar###OnbITh o HaAOJIFOIEHUTO TEIJIOBOTO
pacUIMpPEHMS Ta30B, )KUJIKOCTEH U TBEPIBIX TEIL.
#HH##Par#H##Onpenenenue JaBieHUs] BO3Qyxa B OallJloHE
HIIpULA.

#H##Par###OnbITbl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JIaBIICHUS] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIAKICHUSL.

###Par###] [poBepka runoTe3bl JUHEMHOW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIepaTyphl.

###PartH##HabOmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUU Tela B pe3ylbTaTe TeIulonepenaud U padoThl
BHEIIHHUX CHUIL.

###PartH##lIccnenoBanre SBJICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAaHUM XOJOJAHOW B rOpPSYEN BOJIBI.
#H##Par###Onpenenenue KOJINYeCcTBa TEJIOTHI,
MOJIYYEHHOTO BOJOW TMpH TEMJIO0OOMEHE C HarpeThiM
METAIIINYECKUM LIMITUHAPOM.

##H#Par#H#Onpenenenue  yIenbHOM — TEIIOEMKOCTH
BELIECTBA.

###Par###lccnenoBanue nmpoliecca UCIIApEHus.
#HH#Par#H##OnpeneneHne  OTHOCUTENIBHOM — BJIaKHOCTH
BO3TyXa.

###Part##OnpenencHue yaeIbHONW TETUIOTHI TIIaBICHUS

JbpJaa.

®u3nyecKue SBJICHUA B MPUPOJAE: TMOBEPXHOCTHOE

HaTsOKCHUC W KAlWJUIAPHBIC SBJICHUA B TIPHUPOAC,

6.18 KpUCTaJIJIbl B IIpUpoae, usnydenue CoiHlla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
VHesl, CHera.

6.10 TexHuueckue  yCTpPOMCTBA:  KamWJUIAPBI, ITPUMEPHI

WCIOJIb30BAHUS KPUCTAIIOB, KHIKOCTHBIM TEpPMOMETD,




JaTYMK TEeMIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTaTCJIb BHYTPEHHECTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kyiona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUSI MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIUD Cyneprno3unuu 3JIEKTPUYECKUX IOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »siexTpuyeckux 3apsioB. OJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. [IlpoBonHuku u
TUBJIEKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
6 ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKa. ICTOUHMKH TOCTOSTHHOTO TOKA
JeiicTBust ANEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX U razax
. Onektpuueckas 1enb. Cuia ToKa. OIEKTPUUECKOE
' HalpspKeHHe
=9 Conporusienue IIPOBOJHMKA. VY nenpHOE
' COTIPOTHBIICHHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka 1uenu
[locnenoBarenbHOE W MapajljiesIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DneKTpUuecKue Lenu U MOTPEeOUTENH DIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbikanue
7.14 IlocTosHHBIE MarHuTel. B3anMonelcTBHE NOCTOSHHEIX




MarHuToB

MarautHoe 1oie. MAarduTHOE TII0J€ 3€MIIM U €r0

3HAYECHUE UIA )KU3HU Ha 3eMIIe

OnbiT Dpcrena. MarHuTHOE 10JI€ SJIEKTPUYECKOrO TOKA.

[IpuMeHeHHe 2IEKTPOMArHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJSI Ha MPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENIb MOCTOSHHOTO TOKa. Mcmons3oBaHue
JJIEKTPOJBUIaTelel B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN

naaykuuu. [Ipasumno Jlenna

DIEeKTPOTeHEePaTop. Crioco6bl MOJTYYCHUS
BJIEKTPUYECKON SHEPIum. DNEeKTPOCTaHITUU Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl 0 HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
U IIPU CONIPUKOCHOBEHHH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka palbOThl D3JIEKTPUUYECKON Ienu
MIOCTOSIHHOTO TOKA.

W3mepenue u peryivpoBaHHe CUIbI TOKA.

N3mepenue u perynupoBaHue HapsKEHUS.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEpe3
PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAH MTONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUH mpu
MOCJIEIOBATEIBHOM  COEIMHEHUHM JBYX DPE3HCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH MapaiieIbBHOM
coeluHeHUU  pe3uctopoB.  OmnpexeneHue  pabOTbHI

NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 Pe3UCTOop.




OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BbIJIENIIEMOM Ha pe3zucTope. VccienoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4Yepe3 JIAMIIOUKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MargsuTHOI'O B3aHMOI[eI>'ICTBHSI IIOCTOAHHBIX MArHuTOB.
W3ydeHne MarHMTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB IIPU
ux o0beauHeHUM U pasgeneHuu. MccienoBanue
JEICTBUS AJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOLIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICHCTBUS KATyLIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HaIpaBleHMs ToKa B KaTymke. I3ydyenue

I[CﬁCTBI/I?I MAaroMTHOIO IoJjii Ha IIPOBOJHUK C TOKOM.

Koncrpynposanue u W3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIIS. H3mepenne KII
3JE€KTPOJIBUTaTEIbHOM YCTAHOBKH. OnbIThI o

HUCCICAOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHMI 3HAYCHUS U HaIlrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyeckue SBICHUS B TMPUPOJE: DIIEKTPUUECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoICcoB,
POJIb MAarHUTHOTO MOJIs AJIs KU3HHU Ha 3emiie, OJIAPHOE

CHUAHUC

TexHu4eckue YCTpPOWCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTaT, CUETUMK DICKTPUUECKON DHEPTHUH,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,  HArpeBaTelIbHbBIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUECKUE
MpPEAOXPAaHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJIBUTATEIb

IMOCTOSAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KVIACC

Kon

paszznena

Koz >nemenra

[IpoBepsiembie 37IEMEHTHI COAEPKAHMS

8

MEXAHUWYECKUE ABJIEHUA




Mexanuyeckoe JABWKEHME. MarepuaibHas TOYKa.

8.1 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKCHHS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimonuHeitHoe aBuxeHue. CpenHss
8.4 U MIHOBEHHAasi CKOpPOCThb Tejla MpH HEPaBHOMEPHOM
JIBYKEHUH
a5 VYckopenue. PaBHOyCKOpEeHHOE HPSMOJIMHEMHOE
' JBUKCHHE
8.6 CBobonHoe nagenue. OneiThl [anunes
PaBHOMepHOE nBHKEHME TO OKpyx)HOCTU. [lepuon u
8.7 yactoTa oOpamienus. JIuHeliHas W yrioBas CKOPOCTH.
LenTpocTpeMuTenbHOE yCKOpEHUE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperunii 3akon HeroToHa
8.11 [IpuHLHUI Cynepno3uuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHMsI CKOJIBKEHUS, CHJIa TPEHUS
' MIOKOS, IPYTHe BUJIbI TPEHUS
214 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHUS
a15 JBmxenne  muaHer  Bokpyr  Comuma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
216 PaBHOBecue MaTepuanbHONU TOYKUA. AOCOIIOTHO TBEPOE
' Temno
817 PaBHOBecue TBEpPHOro Tenma C 3aKpPEIVIEHHOM OCBIO
' BpaiieHusa. MoMmeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynbsce cumsl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexanundeckasi paboTa U MOITHOCTb
822 Pabora cun Tsxkectu, ymnpyroctd, TpeHus. CBs3b

SHEpPruu 1 paboThl




8.23

8.24

8.25

[loTrennmanpHass dSHEpPrus Tena, MOTHATOTO  HaJ

MMOBEPXHOCTHIO 3eMIIn
[TorenumanpHas SHEPTUs CKATOU MPYKUHBI

Kunernueckas sHeprus. Teopema 0 KUHETHYECKOU

SHEPrUu

8.26

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

8.27

[IpakTryeckue paboOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JBW)KEHUS IIAapUKa IO HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpPEHHUsl Tella PU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PABHOYCKOPEHHOM JIBH)KEHHH 0€3 HayaJlbHOW CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JBWOKEHUN 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOTrO naBieHus. OmnpeneneHue
KodpuurueHTa TpeHHs CKoubxkeHus. OmnpeneneHue
KEcTKOoCcTH TpyXKuHbl. OmnpeneneHue padOThl  CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTANILHOM MOBepXHOCTH. OmpezneneHue padOTHI
CHJIBI  YOpYrocTh  MNpu  HoabEME  Ipy3a ¢
WCTIOJIb30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO

OJIOKOB

8.28

@u3nNYECKUe SIBICHUS B NPUPOJAEC: NPUIIUBBI U OTJIUBBI,
JnBrKeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC KUBBIX OPTaHU3MOB

8.29

Texuudeckue YCTpOﬁCTBaZ CIIAOMETD, JaTYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

KoJIeOaHMI: TIEpUO/I, YaCTOTa, aMILIUTYIa

9.2

MaremaTuueckuit u NPYKUHHBIN MasITHUKH.

[IpeBparenune sHepruu npu KojaedaTeTbHOM ABHKEHUN




10

9.3

94

3aryxatomue kosieOaHus. BwIHYyXaeHHBIE KOJIeOaHMUS.

Pe3onanc

Mexaunueckie BOHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIE W MONEpeYHble BOJHBI. [[IMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4EeCKHUE BOJIHBI B

TBépI[OM TCIE, celicMUYeCKHE BOJIHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OnpeneneHnue 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTH4ECKOr0 MasiTHUKA.

Onpenenenue 4YacToThl M HepuoAa  KoseOGaHU
HPYXKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
[IOJIBEILIEHHOT0 K HWUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuosa Kosie0aHui rpysa,
MO/IBEILIEHHOT0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU

npyXxuHsl. I3mepenune yckopeHus cB0OOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUA B MPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMUCMUYECKHE BOJIHBI,

IIyHaMH, 5XO

9.9

Texuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DJIEeKTPOMAarHUTHBIE BOJIHBI.

CsoiicTBa OJICKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3nE€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja cBera. CKOpOCTh CBeTa.
' BouiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB  JJIGKTPOMArHUTHBIX BOJH C
MTOMOIIEI0 MOOUITFHOTO TenedoHa
10.5 dusznueckue SBIEHUS B TpUpOAE: OHOJIOrHYecKoe




neiicTBue BUJUMOTO, yIbTPapuOIETOBOIO u

PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsimonHEHOE pacipoCTpaHEHHUE CBETa
113 Otpaxenue cBera. [1lnmockoe 3epkaio. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnenne cBeTa. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop siydeii B IMH3E
116 OnTudyeckast cuctema ¢oroamnmnapara, MHUKPOCKONA U
' TeJIECKOIa
117 I'maz kak omnrtuyeckas cucremMa. bauzopykocts u
' JATBbHO30PKOCTD
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HproTOHA.
' CrnoxeHue CeKTpalbHBIX I[BETOB. Jlucnepcus ceera
. [IpakTuueckue padbOTHI:
HccnenmoBanne  3aBUCUMOCTH  yIrila  OTpasKeHUs
CBETOBOTO JIy4a OT YTJIa MMaJICHuUs.
N3ydyeHne xapakTepuUCTHUK H300paKeHUS MpeaMeTa B
TIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCUMOCTH  yIyla  MPEOMIICHUS
CBETOBOTO Jiyda OT yrJja NMaJcHus Ha TPAHMIIE «BO3IYX —
11.9 CTCKIIO».
[Tonydyenne wuzo0pakeHH € MOMOUIBIO coOMparoe
JIUH3BI.
Omnpenenenne (POKYCHOTO PACCTOSIHUS W ONTHYECKOU
CHWJIBI COOMPAIOIIEH TNH3HI.
OMBITHI 110 PA3I0KEHUIO OEJI0TO CBETAa B CIIEKTP.
OnpITEl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPH UX
HaOJII0JICHUN Yepe3 IIBETOBBIC (PUITHTPHI
11.10 ®dusunyeckue sSBIEHUs B npupoje: 3arMeHus CoJHia u

JIyHbl, 11BETa TeJ, ONTHYECKHE SIBICHUS B aTMocdepe
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(BeT HEOa, pedpakius, paxyra, MUPax)

11 TexHnueckue YCTPOUCTBA: OUKH, IIEPUCKOII,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aTroma.
' Mogens aroma bopa
122 Hcenyckanne u moriomeHue cBera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. Hykinonnas Moxenb
' aTOMHOTO sapa. M3oTonsl
125 PanuoaxTtuBHble npeBpaimieHus. Ilepuon momypacnana
' aTOMHBIX SI1EP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsioBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunTtesa u nenenus saep. McTouyHukM sHEprun
' ConHua u 38€311
12.9 Snepnas osHepretuka. JledcTBHE — pagMOaKTUBHBIX
' M3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HaGmtonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUs.
WccnenoBanne TpeKoB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY NyTH (110 (poTOorpadusiM).
W3mepenue paanoaktuBHOro hoHa
®usnyeckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAVOaKTUBHOE W3IIYUYCHUE TMPUPOJIHBIX MHUHEPAIOB,
NEICTBUE PAaJUOAKTUBHBIX W3IyYEHUH HA OpraHUu3M
YeJI0BeKa
1212 Texaunueckune YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYyaJIbHBIA JO3UMETP, KaMepa Buibcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
IPOBEPSEMOTO
TpeOOoBaHUS

[TpoBepsieMbie TpeOOBaHUSI K IPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON MPOTPaMMbl OCHOBHOTO
obmiero oopazoBanus Ha ocHoBe ®I'OC

[Tonumanne ponum  (U3MKM B HAayyHOW  KapTUHE  MHpa;
c(OpPMHUPOBAHHOCTb 0a30BbIX MPEJICTABICHUN O 3aKOHOMEPHOM CBSI3U
¥ TIO3HABAEMOCTH SBJICHUH MPUPOJIBI, O POJIM SKCIIEPUMEHTA B (PU3HUKE,
0 cucTeMoo0pa3syrolel posin GU3UKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH, 00 3BOIONNHN (PU3NIECKUX 3HAHUHA U UX POJIU
B LEJIOCTHOM €CTECTBEHHOHAy4YHOM KapTMHE MHpa, O BKIAJC
POCCHIMCKHX W 3apyO€KHBIX YYEHBIX-(QU3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHE TPOLIECCOB OKPYKAIOIIEr0 MHpa, pa3BUTHE TEXHUKU M

TEXHOJIOTUH

3HaHus O BUJAX MaTepud (BEIIECTBO W TIOJIE), O JBMXKCHHH Kak
crocobe CyIIeCTBOBaHMS MaTepUu, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOCHHUSI BEIIECTBA, O (U3NYECKOH CYITHOCTH SBICHHHA HPUPOIBI
(MEXaHWYEeCKHMX, TEeIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyarh sIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
YMEHHUE PACHO3HABATH MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUMN
B OKpYKalollleM MHpE, BBIIENSAS MX CYIIECTBEHHbIE CBOICTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMHM IIOHSATHHHOIO arIapara “ CHMBOJIHYECKOI'O
sA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIB30BAHUC HX IS PCHICHUSA y‘~I€6HI)IX 3aaa4,
YMCHHUEC XapaKTCPHU30BATH CBOMCTBa TECII, (I)I/IBI/I‘-ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HU3YYCHHBIC CBOMCTBA TET U (1)I/ISI/I‘-IGCKI/IC SIBJICHUA,

HCIIOJIb3YA (I)I/I3I/IHCCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMM METOJOB HAYYHOTO TIO3HAHUA C YUETOM
coOoIeHHsT TIpaBUiI O€30MacHOTO Tpy/a: HaOMIoAeHHE (HU3UIECKUX
SIBJIEHUM:

YMEHHE CaMOCTOSITEIIBHO COOMPATh IKCHEPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa oOOpYIOBaHHS MO MHCTPYKIIMH, OMUCHIBATH XO]]
OTIbITA U 3aMKMCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIL;

MPOBCACHUC MPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ (I)I/I3I/I‘-IGCKI/IX BCJINYHH:
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YMEHUE IUIAHUPOBaTb M3MEPEHMs, CaMOCTOSITEIbHO  COOUpATh
OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 MHCTPYKIMH, BBIUUCIATH
3HA4YEeHUE BEIMYMHBI U AHAJIW3UPOBATh IOJYUYEHHbIE pe3yJbTaThl C
y4€TOM 3aJaHHON MOIPEIHOCTH Pe3yIbTaTOB U3MEPEHU;

IPOBE/ICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  MCCIEJOBAaHUM;
CaMOCTOSITENIBHO ~ COOMpaTh  AIKCHEPUMEHTAJbHYI0 YCTAHOBKY H
OPOBOJIUTh  HUCCIENOBaHME 10  HMHCTPYKLIMH,  IPEJCTABIATH
MOJIyYCHHBIE 3aBUCHUMOCTH (DM3UYECKHX BEIUYMH B BUAC TaOIHIl U
rpaMKOB, YUUTBIBATh IOTPELIHOCTH, J€JIaTh BBIBOABI 10 pe3yIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojelei
(MaTepuaspHas TOYKa, aOCOJIOTHO TBEPIOE TEJO, MOAEIH CTPOSHUS
ra3oB, XHUJAKOCTE M TBEPABIX Tel, IUIAHETApHas MOJEIb aroma,
HYKJIOHHAasi MOJENIb aTOMHOTO sJIpa) U yMEHHE NPUMEHATh UX I

00BsicCHEHUS PU3NYECKUX ITPOLIECCOB

YMeHne oOBACHATh (PU3MYECKHE TPOILECCHl M CBOWCTBA TEN, B TOM
4yucjie€ M B KOHTEKCTE CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISTh IPUYNHHO-CIIEICTBEHHBIC CBA3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3Y4YEHHBbIE CBOMCTBA (PU3NYECKUX

SIBJICHHH, PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3Yysl 3aKOHBI U (OpMyJbl, CBSA3BIBAIOLIME (U3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3alMCbIBATb KpPATKOC YCJIOBHUC 3alayH,
BBISIBIISATh HEJIOCTAIOIME JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXouMbIe 7Sl €€ pelleHMs], UCIIOJIb30BaTh CIIPAaBOYHBIE JaHHBIE,
MMPOBOANTH pvaéTI)I N OLCHHMBATh PCATUCTUYHOCTH IIOJIYYCHHOI'O
3HA4YeHUs1 (PU3NUECKON BEIWYHMHBI; YMEHUE ONPEIENsTh Pa3MEepHOCTh

(bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEIIEHUH 3aauu

YMmenune XapaKTEpU30BaTh  IMPUHIUIIBI }Iel\/’ICTBI/ISI TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIIIICHHBIX
TEXHOJIOTHYCCKUX MPOLECCOB MO WX OMMCAHWUIO, UCIIOJIB3Yysa 3HAHHUA O
CBOMCTBaX (I)I/IBI/I"ICCKI/IX SIBICHHHA H HCO6XOI[I/IMBIC (I)I/ISI/I‘-ICCKI/IC

3aKOHOMEPHOCTHU

VMeHHe HCHOJb30BaTh 3HAHUS O (U3MYECKUX SBJICHUSAX B
MOBCEIHEBHOM JKM3HU Uit oOecreueHHs O€30MacHOCTH  MPHU

oOpareHuu ¢ OBITOBBIMU MTPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH,
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COXpaHEHMsI 3J0pPOBbSI U COOJIOJEHUS HOPM  DKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOMICH cpeae; MOHUMAaHHE HEOOXOAMMOCTH
MPUMEHEHHUS JOCTHXKEHUN (PU3UKU M TEXHOJIOTHM JJIs palliOHAIBLHOTO

IIPUPOIONOIB30BaHUS

OneIT MOUCKa, TPeoOpa3oBaHUs W MPEACTaBICHHUS WHGPOPMAIUU
bu3nYecKoro coAepkKaHUs C HUCHOJb30BaHHWEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
MOJIyueHHOW UWH(GOpMalMu Ha OCHOBE HMEIOLIUXCS 3HAHUUH W
JIONIOJTHUTENbHBIX ~ MCTOYHUKOB;  yYMEHHUE  HCIOJIb30BAThb  IIPHU
BBIMIOJTHEHUH Y4e€OHBIX 3aJaHUi Hay4YHO-TIOMYJAPHYIO JIUTEPATYpPY
(U3UYECKOTO COJIep)KaHusl, CIPABOYHBIE MaTEPHAIbl, PECYPChl CETH
WutepHer; BiageHue 0a30BBIMH  HaBbIKAMU  MpeoOpa3oBaHUs
uHpopManuu W3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIylH0; YMEHHE
co3faBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJBKHUX MCTOYHHUKOB

INNEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'2 110

OU3UKE
Kon [IpoBepsieMBbIil 2JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
T Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHue. CpenHsas ckopoctb. Dopmyna s
1.2 BBIUNCJICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPSAMOJIIMHEWHOE IBHKEHHE. 3aBUCHMOCTh KOOPAMHATHI T€ia OT
BPEMEHH B CIIy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 xX(1)=x, +vut
I'paduku 3aBUCMMOCTH OT BpEMEHM Ui TPOEKIHMU CKOPOCTH, MPOCKIUH
NepeMenieHusl, MyTH, KOOpJAWHATHl TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUHU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
HPSIMOJIMHEHHOTO ABUKEHUS:
1.4
.
S0 =V ta s
2




1.5

1.6

@opMmyJibl [UId MPOEKLUUH TEPEMELICHUS, NPOECKIMH CKOPOCTH M IPOEKIHUH
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM IIPSMOJIMHENHOM JIBHKECHUU:

+2

s, ()=, t+a,- TR

U_\'('f) =Upy T4, L,

a,(f)=canst,

a3 o]

Ul.‘c‘ - Ul.'cL zzaxsr
I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIS TPOCKIMH YCKOPEHHS, MPOCKIIMU
CKOPOCTH, IIPOEKIUM IEPEMELIEHUs,, KOOPAUHATHI IPH PaBHOYCKOPEHHOM

HpﬂMOJ’IHHCﬁHOM JABHXXCHUH

CBobOognoe manenune. Dopmysbl, OMUCHIBAIOIINE CBOOOIHOE IMAJICHUE TeNa IO
BEPTUKaIM (IBUKCHHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHH ISl TIPOSKIUU YCKOPCHWS,
NPOCKIIMM CKOPOCTH M KOOPJHMHATBI TPU CBOOOJHOM TAJCHHHM TeJia 110

BEPTUKAIIN

CkopocTh paBHOMEPHOIO JBI)KEHHS Tejla 10 OKpykHocTH. HampaBnenue
CKOPOCTH.

@opMyna I BBIYHUCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH U IEPUOJ
oOpareHus:

27R
V=T

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHHUC. HaHpaBHCHI/IC HEHTPOCTPEMUTCIILHOT'O

yckopeHusi. @opmyiia 151 BBIYUCICHHUS] YCKOPEHUS:

1.7

Macca. I110THOCTB BeliecTBa. @opMyna JJI1 BBIYUCIICHHUA ITJIOTHOCTH:

_m
v

1.8

Cuna — BCKTOPHAA (I)I/ISI/IquKa}I BeanunHa. CIOXKCHHUE CUTT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

F=m-a




1.11

CoHanpaBlI€HHOCTh BEKTOPA YCKOPEHHUS T€Jla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha

TCIIO0

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

Fy y=-F

1.12

TpeHI/IC IIOKOsA U TPEHUEC CKOJIBKCHUAA. CDopMyna JJI BBIYUCIICHUA MOAYJISA CHJIIBL

TPCHUS CKOJILKCHUA:

FTP:M-N

1.13

1.14

Hedbopmaruss tena. Yupyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al
BceMupHOe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHSL:

my -1,
F=G.-—L1_2
R
Cuiia TsKecTd. Y CKOpeHHe CBOOOIHOTO TaJACHUSI.
®opmyna ajsi BBIYUCICHUSI CUJIBI TSKECTH BOIHM3H moBepxHocTH 3emnu: F = mg.
JBxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 nneperpysku

1.15

1.16

Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
D=mi
HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cusbl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
p=myUy +m, U, =const

PeaktuBHOE ABHKEHHE

1.17

1.18

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexannueckas MOITHOCTE:
A
N==
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

H!UE
Ep=—r

Teopema o kuHeTHueckou sHeprun. opMyra AJisi BEIYUCIEHUS TOTEHIIMAIbHOU




1.19

OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnueckas SQHeprus:
E=E;.+E »

3aKOH cOXpaHEHUsl MexaHuuyecKkoi 3Hepruu. Popmyiia Ajs 3aKOHAa COXPaHEHUs
MEXAHUYECKOM HEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.

[IpeBparenrie MexaHMYECKON YHEPTUU [TPU HAJTMUUU CHIIBI TPEHUSI.

1.20

1.21

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peryar. Momenr cunel: M - FL.

Ycnosue PaBHOBCCHA pblyara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0710KK. KITJI mpocThIx MEXaHH3MOB,
n= A‘E[M-E:&Eaﬂ
A‘S&TI:E"IBEE&H

[laBiienue TBEpIOTO TENIA.

dopmyna 171 BBIYMCIICHUS TaBJICHUS TBEPIOTO Tena:

_F
p_S'

JlaBnenue raza. ATMOC(epHOE aBICHHE.

FI/IjlpOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPU KUIKOCTH.

CDOpMYJ'Ia JJIsL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBauyeckuii npecc

1.23

1.24

3akoH Apxumena. QPopMmyna Ajig ONPENEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

Fage =PEV
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIuiaBaHue

Mexannueckue KoJjeOaHus. AMIUTMTYyJda, TEpUOJ M YacToTa KoJIeOaHwil.

dopmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUO/I KOJIeOaHU]:

1.25

MaremaTuyeckuii W TNPYXKUHHBIA MasTHUKUA. [IpeBpailieHue sHepruu mnpu




KoJIe0aTeIbHOM JABHMXXCHHUU

1.26

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

1.30

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHbI Ha T'PaHUIIEC
nByX cpen. MH(pa3ByK u yIbTpa3ByK

Ilpakxmuueckue pabomul

W3mepenune cpenHedl IJIOTHOCTH BEHIECTBA; apXHWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBHKEHHsI Opycka MO HAKJIOHHOHM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TIPY>KUHHOTO MasTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YHOPYIOCTH MpU HOIBEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU NOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
Ooxa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaruu NPy KUHBI, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepUOAa
Kojie0aHUM MPYXKUHHOIO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI,
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KoJeOaHWH HMUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHHKE, TNPWIMBHl W OTIUBBI, JBWXKeHHE TMaHeT COJHEYHONH CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PblYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBleHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMUuYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYUKU IIOJOXKCHUA, PACCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, IMMOAIIWIIHUKH, PAKCTBI, pblYyar, MOJBIKHBIA U
HeHo,HBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IMPOCTBIC MCXaHU3MBI B 6BITy,

cooOuraromuecst cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI TMpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Monenu TBEPAOTo, )KUIAKOTO B ra3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucramnmuueckue u amopdHbIe Tena
55 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI[ C
' TeMIiepaTypoii. bpoynosckoe nBmwxkenue, mudysus
2.3 CMmauuBaHue Y KaWJUISIPHBIC SIBIICHUS
2.4 TennoBoe pacIIMPEHUE U CKATUE
2.5 TennoBoe paBHOBECHE
Y Buyrtpennss sHeprus. PaGora um Teruionepenavya Kak CHoOCOOBl H3MEHEHUS
' BHYTPEHHEN 3HEpruu
2.7 Buasl Tenonepenaun: TEIIONPOBOAHOCTh, KOHBEKIMS, U3ITyUCHUE
HarpeBanue wu oxnaxnaenue Tein. KoaumdyecTBO  TEmIoThL. Y eiabHas
28 TEIIOEMKOCTb:
O=am(t,—1;)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX IpoOIEccax. YPaBHEHUE TEIJIOBOTO
2.9 Oananca:
O +0, +..=0
Hcnapenne u konaeHcauus. 3MeHeHHME BHYTpPEHHEH »HEprud B Ipolecce
2.10 WCTIApEHUsI MW KOHJAEHcauuu. KumneHue HKUAKOCTH. YAenbHas TeroTa
napooOpa3oBanus: L = Q/m
2.11 BnaxnocTs BO3ayxa
[InaBnenne wu Kpucrtasmzauus. V3MeHeHHe BHYTpEHHEW DSHEPruM INpH
MJIaBJICHUU U KPUCTAIUTU3AIMHU. Y IeTIbHAS TeTUTIOTA TUIaBJICHUS
2.12 Q
M
513 BuyTpeHnHss sHeprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOpaHus TOIUINBA:
' q=0/m
2.14 [Tpuntumner paboTs! TeroBsix Asuratenei. KI1J[ TermmoBoro aeurarens
Ilpakmuueckue pabomol
2.15 N3smepenue ynenbHON TEIIOEMKOCTH METAUIMUECKOTO LMJIMHIAPA; KOJIMYECTBA

TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (DUKCHPOBAHHOM




Macchl, B KOTOPYIO OIyIIEH HarpeTblii I[WIMHIAP; KOJUYECTBA TEIJIOTHI,
OTJIAHHOI'O0 HAarpeTbhiM LUJIMHAPOM, IIOCJIE ONYCKaHUS €ro B BOAY KOMHATHOMN
TEMIEPATypbl; OTHOCUTENBHONW BIIAXXHOCTU BO3AYXa; YIEIbHOW TEIMJIOTHI
IiaBieHus Jipga. MccinenoBaHue W3MEHEHHUsT TEMIIEpaTypbl BOJBI  IIPU
pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJIOIHOM U

ropsiueit BOJbI; MpoIiecca UCHapeHust

Dusuueckue s6l1eHUS 8 npupode: MOBCPXHOCTHOC HATSKCHUC W KAIIUJIIAPHBIC

2.16 ABJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHupoae, uznydenue CoiHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsI, CHEra
Texnuyeckue ycmpoticmea: KalwUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,

517 KUJKOCTHBIM TEPMOMETp, JAaTYHK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIJICHUS

' JIOMOB, THTPOMETPBI, IICUXPOMETP, MMapoBasi TypOMHA, JABUTaTelh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onektpuzanus Teil. J[Ba BUa 3JeKTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tel. 3akoH Kynona

3.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

34 Onektpuueckoe mnone. Hanpskx€HHOCTh anekTpuyeckoro mnois. IIpuHuun

' CYNEPIIO3UINH AIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocutenu »snekrpuueckux 3apsfoB. JlelicTBUE HIEKTPUYECKOrO TMOJIsl Ha
' aNIeKTpHUYecKue 3apsiabl. [I[pOBOTHUKN M TUDTIEKTPUKA
[TocTostHHBIN SnekTpuyecKkuil TOK. JleicTBus 2rekTpuueckoro Toka. Cuia Toka.
3.6 Harmpsxenue.
I=q/t,U=A/q
37 DNEKTPUYECKOE CONIPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:!
' R =pl/S
3.8 3akon Oma ju1s ydactka snekrpudecko uenu: [ = U/R
[TocnenoBarenbHOE COETUHEHNE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1I; R:%.
CMerIanHble CO€IMHEHUS IPOBOHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul




3akoH [[>oyins — JIenna:

3.11 2
O=I"-R-t
310 OneiT Opcrena. MarHuTHOe IMoJie NMPSAMOrO IPOBOJHMKA C TOKOM. JImHum
' MarHUTHON MHIYKLUU
313 MaruutHoe 1oOJ€ TOCTOSHHOIO MarHura. BzaummopneilcTBHe IOCTOSIHHBIX
' MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
3.15 OnbiThl Dapajes. SABnenHue 35ekTpoMarauTHor uHaykiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomul
W3mepenue  31M€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
WccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE
316 (pe3ucTopsbl, JIAaMIIOYKa), OT HAIPSHKEHHUs Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH
' COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, TUIOIIAIN €0 IMONEPEYHOr0 CEYEHUS U
YJIeIIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COECIMHEHUU IPOBOJHMKOB; IpaBWJIa ISl CUJIBl JJIEKTPUUECKOTO TOKa IpH
NapajuIeIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHUS B aTrmocdepe,
3.17 3JIEKTPUUECTBO KMBBIX OPraHW3MOB, MarHUTHOE ToJe 3emiu, Ipeld Mmomocos,
POJIb MAarHUTHOTO MOJIS 1711 )KU3HU Ha 3emJie, MOJSIPHOE CUSHUE
Texnuyeckue ycmpouicmea.: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, pPeocTart,
CUETUYMK  DJIEKTPUUECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
IPEIOXPAHUTENHN, DSJIEKTPOMArHuT, AJIEKTPOJBUraTeNlb IOCTOSHHOIO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens ceera. IIpsmonnHeHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIIEHHS CBETA
3.23 Jucnepcus cseta
324 JInnza. Xon nyueir B nuH3e. DokycHoe paccTosHMe JHMH3BL. OnTuyeckas cuia
‘ munsel: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTHYecKue npruOopsl




IIpaxmuueckue pabomol
###Parf#Ht#lI3MepeHrne ONTHYECKON CWIIBI coOuparomeid JTUH3bI;, (OKYCHOTO
paccTosiHus cOOUparolieli IMH3bI (110 CBOHCTBY PABEHCTBA pa3MEpPOB MPeAMETa U

n300pakeHHsl, KOrja MpeaMeT pacHojoXkeH B JBOWHOM (hoKyce), MOKa3zaTess

3.26 MPEJIOMIICHUS CTEKJIA.
###Parf#t#llccnenoBanue CBOWMCTBA M300paKEHUS, MOITYYCHHOTO C TIOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJIEHUS CBETOBOTO Jyya OT yria MaJeHus Ha
TPaHULIE «BO3JIYX — CTEKJIO»
397 Qusuueckue sasnenusi 6 npupode. 3arMmenuss ComHna u JlyHel, 1BeTta Teu,
' ONTHYECKHUE SBJICHUS B aTMOcdepe (IIBET HeOa, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToamnmapar, ONTHYSCKUE
' CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
i1 PagnoakTuBHOCTE. Anb(da-, Oeta-, raMMa-usnydeHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 Omnsite Pesepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens aroma
4.3 CocraB atroMHOTO sigpa. M30TOMNbI
4.4 [lepuon nonypacnaaa aTOMHBIX siiEp
4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aPs,A0BOIO U MaCCOBOTO YUCEN
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PaJAUOAKTHBHOE U3JIYUCHHE TMPUPOIAHBIX MHUHEPAJIOB,
JIEMCTBHE PAJUOAKTUBHBIX U3JIyUYE€HUN HAa OPTraHU3M Y€JI0OBEKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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