INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBAHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydé€ToM
benepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusukay.
Conmepxanve  mporpaMMbl 1o (GU3MKE  HAIpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3Yy4YeHUs (GHU3UKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHbIX y4EOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHre y4yeOHOro mMaTepuaia 1o rojam
oOyueHust (1o KJjaccam), HpeAjsaraeT IPUMEPHYIO IOCIEAOBATEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsA MPEIAMETHOTO COAEpX)aHUs M Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIHTEITO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (puznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOIO METoJa
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpHa M3 MIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE MpEAIojaracT OBJIAIACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
IIOJIyY€HUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS ONpPENEICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaACHHON pemienneM Kosnernn MunucrtepctBa npocsemieHust Poccuiickont denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKu:
e MpuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs OOydaroluXcsli K HAaydHOMY H3yYEHHUIO
IIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMIPEJCTaBICHUH O HAayyHOM MeTOAe TMO3HaHUS U (OPMHpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKU AJIS PAa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUIIEeMy O0yYeHHIO B 3TOM
HaIpaBJICHUH.



JlocTrkeHne STUX IeNeld MporpaMMbl O (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETo

o0Opa3zoBaHus 00eCIIeYnBACTCS PEIICHUEM CIICAYIOINX 3a1aY:

e npuoOpeTeHHe 3HAaHUK O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHHYECKUX,
TETUIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH U  OOBSACHATH (U3HUECKUE SIBICHUS C
UCIIOJIb30BaHNEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacUETHBIX 337a4 C HCIOJIb30BAHUEM
(GU3nUeCKUX MOJIeNeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33124,

e pasBUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHbie PabOTHl W SKCIEPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOJIb30BAHHEM
U3MEPUTEIBHBIX PUOOPOB;

e ocBOocHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJEPIKAHUS, BKIHOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS

oTBoAUTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemsrii B mporpamMmme mo (pusmke nepedeHsb J1abopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YYUTENb JelaeT BbIOOp MpoBeleHUs J1adOopaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIICKA AKCIIEPUMEHTATBHBIX
3aJjaHui, IpearaeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa o (pusmke.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWYMHBL M3Mepenue Qusnueckux BenuuuH. Dusndeckue HPUOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMa €IUHUIL.

Kak ¢u3uka m apyrue ecTtecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAy4YHBII
METOJ IO3HaHMA: HaOJIIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spieHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIIOBbIE, JIEKTPUYECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®uszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBBIM

npudopom.

Jlabopamopnovie pabomot u onvimel.

Omnpenenenne EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.
N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenne pasMepoB MaJbIX TEI.
W3mepenue TemmepaTypbl IpU IOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTydKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHUs IO IPOBEPKE T'MIIOTE3bI: JAJbHOCTH IOJIETA ILAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJ€HUS 0 CTPOEHUHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIBITHI, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBukenune yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS ~ BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpuctayminyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaMM BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHuneM. OCOoOE€HHOCTH arperaTHbIX COCTOSIHMNA
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Habmopenue nudpdys3uu.

3. HaGmioneHnue siBieHUN, OOBSCHSIOIMMXCS NMPUTSHKEHUEM WM OTTAJIKMBAHMEM YaCTHUI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO0 0OHAPYKEHUIO AEUCTBHS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBUkKeHHE. PaBHOMepHOe W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpEMEHU IBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH WHEpUUU. B3aumopeicTBue Tell Kak MpUYMHA HU3MEHEHUS
CKOpOCTH JIBMKEHHUs Tell. Macca kak mMepa umHepTHOCTH Tena. I[lnoTtHocTe BemiecTBa. CBSI3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Ten. Cuma ymnpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ NMOMOULIBIO JWHAMOMETpa. SIBleHUE TAroTeHuss u cwia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsmoil. PaBHozelcTBytonas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habnroienue siBieHUs] UHEPIIUH.
Haburonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenne mI0THOCTA TBEPIOTO TeEJA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbI OT
MPUIIOKEHHOM CHUIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONpUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nes 4. /laByieHue TBEPABIX TeJl, :KMAKOCTeH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHUS JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenada napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
aTMoc(epHOro JaBiieHHs OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS ra3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0bmraronecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela Hu

IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcinoBue maBaHMs TeN: IUIABAHME WM TOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbL, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CWIbI, JICHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOTrPYKEHHON B KUAKOCTh YaCTU TeJIa U OT ILUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesIeHHe €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MEI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHermueckas W noTeHuuaibHas dHeprus. [IpeBpamieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tejla II0

TOPU30HTAILHOM TOBEPXHOCTH.

2. MHUccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTPOEHMS BeunlecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBIEHUA. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacCTHII.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHUs BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
coBepIeHre padoThl. Bupl Temonepeaadu: TeIonpoOBOHOCTh, KOHBEKITHS, U3TyUICHHUE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTATTMYECKHX
BEIIECTB. YAenbHas Termiora TuiaBneHus. [lapooOpa3zoBanue u KoHaeHcarus. VcmapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHHS OT
aTMoc(hepHOTo JaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIINUBA. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TemnoBeix aAurareneit KIIJ[ TtemmoBoro nBurarens. Temsosbie
JIBUTATEIH U 3aLIUTa OKpY>KaroUeh cpeibl.

3aKOH COXpaHEeHMsI U MIPEBPALICHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.



Habmonenne OpoyHOBCKOTO JIBHXKEHUS.
Hab6mronenue nuddysun.
HaGumroneHnune siBneHui cMaurBaHUs U KalWUISIPHBIX SIBJICHUH.
Habmroienue TemnoBoro paciuvpeHus Ted.
M3MeHeHne naBIeHHS ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH MIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxJtax1eHue IpU COBEPLICHUH PAOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. Habmoienue xunenus.
. HabnroieHue nocTostHCTBa TEMIIEPATyphl NIPH TUIaBJIECHUH.
13. Mojenu TeIIOBLIX IBUTaTEIEH.
Jlabopamopnwvie pabomot u onvimeol.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO ITPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TE.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE MINPHILIA.
OnbITH, AEMOHCTPHPYIOIIUE 3aBUCHMOCTH JaBJICHHS BO3IyXa OT €ro oo0néma u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUNOTE3bl JUHEHHOM 3aBUCHUMOCTHU JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHS TEIJIO0OMEHA MPU CMEUIMBAHUH XOJIOJAHOMN U rOpsSYei BOBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METAJNIMYECKUM I[IUIHHIPOM.

10. Onpenienenue yeabHON TEIIOEMKOCTH BEILLIECTBA.

11. MccnenoBaHue npouecca uCrapeHusl.

12. Onpenenenre OTHOCUTENBHOMN BIa)KHOCTH BO3TyXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJIA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tena. J[Ba poja aleKTpUYecKuX 3apsioB. B3zaumonelicTBue 3apsyKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX Tel OT BEJIMYMHBI
3apsJI0B U PAaCCTOSTHUSL MEXKTy TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX M0JIeN (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYECKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKU TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSTHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpruueckass nens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIIEHHE BellecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIeKTpUYECcKOro Toka. 3akoH Jlxoyns—JIeHma. Dnekrpuyeckue menu
U TIOTpeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHHe.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHoe moje 3eMJId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe mosie
IIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. [[eficTBME MarHUTHOIO MOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. Vcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. OIEKTPOCTAHLIUM Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poJia aeKTpUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKast UHTYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U AMDIIEKTPUKHU.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "a30BbIit pazps.
. U3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 37eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.
. Peocrar u Marasu cOnmpoOTHUBIIEHUM.
. B3anmopeicTere NoCTOSTHHBIX MarHUTOB.
. MozenupoBaHue HEBO3MOKHOCTH Pa3AesICHUs IOJIOCOB MAarHUTa.
. MozenvpoBaHrue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleiicTBME€ MarHUTHOTO NOJI HA MPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOMIOEHHUIO DNIEKTPU3AIIUU TNl MHAYKIHUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJIEKTPUKH.
CoOopka u mpoBepka padOThI ANEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKEHHs Ha pe3UCTOope.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIAU OTIEPEYHOT0 CEUEHHs U MaTepuara.
8. IlpoBepka mpaBmiIa CIIOKEHUS HANPSHKEHUW TPHU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia Jisi CHIIBI TOKA TIPH MApauIeIbBHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO YepPe3 Pe3UCTOP.
11. OnpeneneHne MOITHOCTH JIEKTPHUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Y€pe3 JIAMIIOUKY, OT HAIpsHKEHUS
Ha HEeW.
13. Onpenenenue KIIJ] narpeBaTens.
14. UccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MAarHUTOB.
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15. MI3yyeHne MarHuTHOTO TMOJIA TIOCTOSHHBIX MAarHUTOB MpPH UX OOBEOUHEHUU U
pa3JelIeHUN.

16. MccnenoBanue AeMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS KaTyLIIKH ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnbITHl 110 MCCIIEOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0BAaHUE
VU3MECHEHUN 3HAYEHUs U HAIIPaBJICHUS UHIYKLIIHOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cucrema orcd4éra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBH)KEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsIMOJIMHENHOe ABMKeHHe. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najaeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHue 1o okpykHocTH. Ilepuon u wacrora obpaienus. JIuneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBniii 3akoH HeroToHa. Bropo#i 3akon Hbrorona. Tperuii 3akon Hptorona. [lpuHumn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOpEHHE CBOOOJHOTO IMaJCHMS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
[epErpys3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKPEINIEHHON OCBIO BpaueHuss. MomeHT cuiibl. LIeHTp TskecTH.

Umnynec Tena. M3meHnenue umnyinbca. Mmnynsc cuibl. 3aKOH COXpaHEHHS HMMITYNbCA.
PeakTuBHOE IBUKECHHE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHus. Cs3b
Heprun u pabothl. [loTeHUmanbHass >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus c:xaro npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKON PHEPIHH.

Hemoncmpayuu.

1. HalmoeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IyTE€H U TPAEGKTOPUN IBUKEHMSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
pa3HBIX TEJl OTCUETA.

N3mepeHne CKOpOoCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO IBUKECHUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

Hab6nronenne MexaHWYeCKUX SBIICHUM, POUCXOAIINX B cucTeMe oTcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEW Ha HETO CHJIBI.
Habmronenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUY TeJI.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBHKEHHH.

10 Ilepenaya uMIynbca Ipyu B3aUMOJAEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUHU TeJl.
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12. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTrOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe uMIynbca Ipy abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HabmroileHue peakTUBHOI'O IBH)KEHUS.

15. CoxpaHeHre MEeXaHUYECKOH HEPriH IPHU CBOOOTHOM Ia/ICHHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU IIPU JIBUKEHUU TeJIa MOJ IEHCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyHMpoBaHuE TpakTa Jylsl pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
LIAPUKA UK TEICKKH.

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHUS OpyCKa WM JBMXKCHHS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue yCKOpEHHUs Tella IPH PABHOYCKOPEHHOM JBMKCHMHM IIO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIU MNPU PAaBHOYCKOPEHHOM [BM)KEHUU O0€3 HaydalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUSI OT CHJIbI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenne KodPPHUIUEHTa TPEHUS CKOIBKECHUSI.

Onpenenenne KECTKOCTU NPY>KUHBI.

9. OmnpeneneHne pabOThl CUJIBI TPEHUS MNP PABHOMEPHOM JBMDKEHUM Tejla 110

TOPU30HTAILHOM TOBEPXHOCTH.
10. Onpenienenue pabOTHl CHJIBI YNPYIOCTH INPU MOABEME Ipy3a C HCHOJIb30BaAaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3y4eHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIMTya. MaremMatud4ecKuil W NpPYKUHHBIM MasTHUKMW. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHykneHHble koneOaHus. Pesonanc. MexaHuyeckue BOJHBI.
CBolicTBa MeXxaHW4YeCKUX BOJIH. [IposiosbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO IeHCTBUEM CHJIIBI TSDKECTH U CHJIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOGmnroneHue BBIHYX/IEHHBIX KoJeOaHH U pe3oHaHca.

PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

Habmroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

JIaﬁopamopubw pabomwt u onvimol.

1. Ompenenenue 4acTOTHI M TEpHOAA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpexneneHue 4acTOThI U NEpHOJa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH IEpHOJa KOJE€OaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TNepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHOJa KOJeOAHWI Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a.
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6. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUoJia KOJIEOaHWH MPYKMHHOTO
MasTHHKA OT MACCHI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3zgea 10. DieKTpOoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. llIKasia 351eKTpOMarHuTHBIX BOJIH. MCIIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
OneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoicTBa EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIIBHOTO TeedoHa.
Pa3gen 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsAMOIMHENMHOE pacnpOCTpPAHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Tpenomiienue cBera. 3akoH npenomiieHus ceeta. [loHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHHS B OTHYECKUX CBETOBOJIAX.
Jluaza. Xox nydedr B nmHze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpsiMonuHeItHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tosryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomiei Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tosryuenue n300paxeHU ¢ TOMOIIBIO JINH3.
. Ilpunun neiictBus oToanmapara, MUKPOCKOIA U TEJIECKOTA.
10. Mopens riasa.
11. PaznokeHue 6emoro cBeTa B CIEKT).
12. Ionyuenue Genoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOT'O JIyda OT yIJjla MaJieHusl.
2. H3zyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKalle.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIja NMaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tony4yenue n300pakeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3bI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB NpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pesepdopna n nminanerapHas moaens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
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PagnoaktuBHOCTh. Anbda, Oera- W ramma-usiaydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mopzens aromMHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
10Jlypacnazia aTOMHBIX SJEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHMs 3apsiI0BOIO U MAacCOBOIO YHCEI. DHEPIUs CBA3U
aToMHbIX saep. CBs3p Macchl U 3Hepruu. Peakumm cuHte3a u AeneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrneKTpbl pa3aIMYHbIX I'a30B.

CrnexTp BojaOpo/Ia.

Habnronenue tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE HSHEPrMM YaCTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTENBLHO-0000 AN MOYTb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MNpelHAa3HAaYeH JuId CHCTeMaTh3allud U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢duzuke U1 00ydarommxcs, BBIOPABILINUX 3TOT Y4€OHBIN MpeIMET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJIS PEAIU3YIOTCI M CUCTEMAaTU3HPYIOTCS — BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHME HAyUHBIX METOJIOB HCCIIEJIOBAHMS SIBJICHUM NPUPOIBl U TEXHUKH,
OBJIQJICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTeP NaHHOTO pas3zeia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN pPacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’Karouled Mpupoie U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeIOBaHUA (PU3UUECKUX SIBICHUM, B TOM YHCIe AT
MPOBEPKHU TMIIOTE3 U MOTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayuHblE€ OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOIO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MTPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJOB DHEPTHUH.

DU A WS e



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs HaIpaBI€HO Ha

JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOTIO o0O0IIero o0pa3oBaHUS Y

oOyuarormierocst Oynyt c()OpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMOTH4eCKOro BOCIIUTAHUS

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

- IEHHOCTHOE OTHOIICHUE K IOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBbIX M STHUECKUX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JTOCTHKECHUN (PU3HKH;

- OCO3HaHHUE BAXHOCTH MOPAJIbHO-3TUUECKUX MIPUHIUIIOB B I€ATEIILHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOILHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIAIOIIEH KYIbTYpBbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbS 1 IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH MpaBWil O€30IIaCHOrO IOBEAEHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(hopMHUPOBAaHHOCTh HaBbIKAa peQIIEeKCUH, MPU3HAHME CBOETO IpaBa Ha OLIMOKY M TaKOro
XK€E MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHuUs:

- aKTUBHO€ Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HAalpaBJIECHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

- UHTEpEeC K NMPAaKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHBIX C PU3NKOM;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:

- OpHUEHTallMsl Ha MNpPUMEHEHHE (QU3NYECKUX 3HAHUM JUIs peleHus 3anad B 00sacTu
OKpYKaIOIIEH Cpenbl, MUIAHUPOBAHUS IOCTYIIKOB M OLEHKHU MX BO3MOJKHBIX IOCIEACTBHUN
JUISL OKPY>KaroIen CpeJibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPEABI:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBINOJHEHUHM MCCIEJOBAHUNH U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MTOHSTHS, TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B TPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISABISATH B3aUMOCBS3H MIPUPO/IbI, OOIIECTBA M SKOHOMUKH,
B TOM YHCIIE C UCIIOIb30BaHNUEM (PU3NUECKUX 3HAHUM;



e - OILICHKAa CBOUX [JEUCTBUM C Yy4ETOM BIMSHMS Ha OKPYKAIOLIYI0 CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomerocs OyayT c(hOpMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHbIE TPU3HAKU OOBHEKTOB (SBJICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA AJIsi 0000IICHUS
U CpaBHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B pacCMaTPUBAEMBIX (PaKTax, NaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (U3NYECKUX SIBICHUNA U
MPOIIECCOB, JIeNaTh BBIBOJBI C WCIIOJIH30BAHUEM JICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUeHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PM3NUECKUX BEIUYHH;

® CaMOCTOSTENILHO BBIOMpaTh crmocod pemeHus y4deOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble nccienoBareibckme 1eiCTBUSA:

®  ICIIOJIB30BATh BOIIPOCKHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT MTO3HAHUS;

® TMPOBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY ONBIT, HECJIOXKHBIH
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMHS;

® OIICHWBaTh Ha MPHUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYECHHYIO B XOJI€
UCCIICIOBAaHHS WIIH SKCTICPUMEHTA;

® CcaMOCTOATeNbHO (OpMynHpoBaTh OOOOMIEHMS U  BBIBOABI 1O  pe3yiabTaTaMm
POBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

® TIPOTHO3UPOBATH BO3MOXKHOE JTANIbHEHIIIee pa3BuTHE (PU3NIECKHUX MPOIECCOB, a TAKKe
BBIJIBUTATh TIPE/IIOJIOKEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® [PUMEHATH PA3TMYHBIC METOJBI, MHCTPYMEHTHI W 3alpPOChl NPH IOUCKE U OTOOpE
uH($OpPMaIIMU WIH JAaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHoM (hru3ndeckoit 3a1auu;

® AHAIM3WPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALHIO PA3TUIHBIX
BUOB U POPM TIPECTABICHHUS;

® CaMOCTOSITENHHO BBIOMPATh ONTHMAIBHYIO (OpMy MpeacTaBieHus WHPOPMAIUU H
WLUTIOCTPUPOBATh pellaeMble 3aJadyid HECIOKHBIMH CXEMaMH, JMarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ e CTBHUS:

e B X0lIe OOCYXIEHHs Yy4eOHOro marepuala, Pe3yJlbTaToB JIa0OpaTOPHBIX pPabOT U
MPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIaeMOW TeMbI U BHICKA3bIBATh UJICH,
HAIleJICHHBIC Ha PellieHUe 3a/1a4l U MOAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIeHNUS;

® COIMOCTaBJIATh CBOM CYXACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JHAJOra,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIINH;

® BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



NyONMYHO  TPEACTABIATH  PE3yJbTAaThl  BBIIOJIHEHHOTO  (PU3MYECKOTO0  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HCIIOJB30BAaTh NMPEHMYILECTBA KOMAaHAHOW W WHAMBUIYAIBHON pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsr;

NPUHUMATh [EIM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh PabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBHUS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHUS

Camoopranusaums:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKUX 3HAHMI;

OpPUEHTHPOBATHCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHUuN (MHIUBUAYaAJIBHOE,
IPUHATHE PELCHUS B IPYIIE, IPUHATUE PEIIEHUM rpymnoil);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBAaHMUs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬁMOKOHTpOJIb, IMOLIHMOHAJILHBIA HHTEJLJIEKT:

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

OOBSICHAT MNPUYMHBI JIOCTUKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJ1 BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJ€ CHOpa WM JUCKYCCHU Ha HAYYHYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peUeHUH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE JK€ IIPaBO JAPYToOro.

IMPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIBb30BaTh ITOHATHA: (1)PISI/I‘-I€CKI/IG U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJIMWMYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoe), MEXaHMUYECKOe
JIBWDKEHUE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPACKTOPHSI,
paBHOAEUCTByIOIast cuia, jaedopmarus (ynpyrasi, IUIaCTHUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBieHus (IudQy3us, TeII0Boe IBUKEHHE YaCTUL] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLMs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOW OCBhK BpAllCHMs, Iepeadya JaBJICHUS TBEPIAbIMU



TEJIaMU, KUAKOCTSIMH U ra3zaMu, aTMOc(EpHOE JaBJIeHUE, IJIaBaHUE Tell, PEBPALCHUS
MEXaHUYECKOM SHEPruNn) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHl JABIKEHUS C Pa3IMYHBIMH
CKOPOCTSIMH B XHUBOW W HEKHUBOM INPUPOJIE, ACUCTBHE CHIIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHUS HA KMBOH OpraHU3M, IJIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJla TSDKECTH, BEC Tela, Cuila TPEHUs, JaBJICHHE
(TBEpOro Tena, JKUAKOCTH, Ia3a), BBITAJIKMBAIOLIAs CWJIA, MEXaHHYecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOr0 JCUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHAIbHAsl SHEpPrHsi), IpU OIUCAHUU IPABUIIBHO
TPaKTOBATh (PH3MUECKUI CMBICI MCIIOJIb3yEMBIX BEJIMYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIMYMH, HAXOAUTHh (DOPMYIIBIL, CBSA3BIBAIOIIME AAHHYIO (PU3HMUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3nUeCcKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U IPOLECCHI, HCIONb3Ys
IpaBUJia CJIOKEHUs cuil (BAOJb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ NPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHUsS MEXAaHMYECKOH SHEepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalMil MpPaKTHUKOOPUEHTUPOBAHHOIO XapakKTepa: BBIABIATh NPUYUHHO-
CJICZICTBEHHbBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JIOTMYECKUX I11aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3ysd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOAMTH PAcu€Thl, HAXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hU3NUECKON BETMUHHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIK (PUINIECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPIEMOE MPEIINOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJYYEHHBIM pe3yiabTaT, HaXOAUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBaTH TPOBEPsieMble NPEANON0XKEHUs, COOUPaTh YCTAaHOBKY U3
MPeJI0KEHHOTO0 000PYA0BaHNUS, 3aMUCHIBAThH XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATypbl C UCMHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHMs IpUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTrPEUTHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€la OT BPEMEHM JIBUKEHUS Tella, CHUJIbI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEl W HE3aBUCHUMOCTH CHWJIBI TPEHHS OT TUIOIAJH
CONPUKOCHOBEHMSI TEJN, CHJIbl YIPYTOCTH OT YJIJIMHEHMS NPYKHUHBI, BBITAIKUBAOLIEH
CWIBl OT OO0BEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH Te€ja, OT TJIYOMHBI, Ha KOTOPYIO IMOTPYKEHO TeJo,
YCIOBUH IJIaBaHMs TeJ, YCJIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YCHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJIE MNMPEUIOKEHHBIX TAaOMUIl M TpaguKOB,
JIeN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUs] CKOJIbXKEHHUs, [aBJIE€HUE BO3yXa,
BBITAJIKMBAIOIIAs CHUJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B JKUIKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPeAsIoKEHHON
MHCTPYKILMU: TIPU BHINOJIHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYCHNE HCKOMOW BEIMYMHBI;

coOioaTh TpaBWja TEXHUKH Oe30macHOCTH mpu pabore ¢ JgabopaTOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOHl Ha MX OmUcaHus (B TOM YHUCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

HOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B IIOBCEJIHEBHOW XM3HM A OOecredeHus
0e30macHOCTH NIpU OOpalleHHuH ¢ OpudopaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJOTMYECKOIO TIOBEACHUS B
OKpYKarollei cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SBISETCS] POTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYYHO-IOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHbIE M YCTHbIE COOOIIEHUSI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUIECKOTO COJIEPKaHUs, B TOM YHCIe MYOJUYHO AeNaTh
KpaTKHe COOOIIEHHUS O Pe3ysIbTaTax MPOEKTOB MM Y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIH TOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALIUENH;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenessaTh 00S3aHHOCTH B
rpynne B COOTBETCTBUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIOJIHEHHUEM IUIaHa
JeCcTBUM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B JESATEIbHOCTH TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xonny oOyuenust B 8 Kjacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJN, TEIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMYECKHE M aMop(HBIEe Tela,
HACBIIICHHBI U HEHACBILIEHHBIN ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA JJIEKTPUYECKUN 3apsll, DJIEKTPUUECKOE



10JIe, MPOBOAHUKU U JUIEKTPUKH, MOCTOSIHHBINA AJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pa3iauyaTth SIBIECHUS (TEIJIOBOE pAaCIIMpPEHUE U C)KaTHE, TEIUIoNepenayda, TEMJoBOe
paBHOBECHE, CMauMBaHME, KalWUIADHBIC SBICHHSA, HCIAPEHUE, KOHJCHCALus,
IUIaBJICHUE, Kpuctajm3anuss  (OTBEpJEBaHUE), KHAIICHUE,  Temlonepenaya
(TEeruIoNpOBOJHOCTb, KOHBEKLIMSA, W3IY4YEHHE), DJICKTPU3aLUs Tel, B3aUMOACUCTBHE
3apsAa0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuToB, ACUCTBHE MarHUTHOIO IOJIA HA NMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
UHAYKLIMS) 110 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uncie (U3NYECKUE SBICHUS B MPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBIICHHUS B IPUPOAC, KpPUCTAUIBI B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apei( NOJI0COB, pOJib MarHUTHOIO MOJS JJS KU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUMH;

OIUCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCHOMb3Ys (PU3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIVIOEMKOCTh ~ BEIIECTBA, YyJENbHAs TEIUIOTa IUIABJICHUA, YACIbHAs TEIIOTa
napooOpa3oBaHUs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOrO
JEHCTBUS TEIIOBOM MAIlMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO31YXa, JIEKTPUUYECKHM
3apsj, Ccujaa TOKAa, DIIEKTPUYECKOE HAIPSDKEHUE, CONPOTUBIECHUE IPOBOJHUKA,
YJIEJIbHOE COIIPOTHUBIICHHE BELECTBA, pa0d0Ta U MOLIHOCTb 3JIEKTPUYECKOI0 TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (PU3UYECKMHA CMBICI HCIHOJIb3YEMBIX BEJINYUH,
0003HAUCHHSI ¥ €IUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHUU CTPOEHHUS BEIECTBA,
IOPUHLIMIT CYNEPHO3UIMHU TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsfa, 3akoH OMa s ydacTka nenu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alMCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE TMPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INaroB ¢
onopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBJICHUHN, PU3NUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2-3 JEWCTBUSA, HCIOJB3YsSd 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX JJI PELICHMS 3a/1aqH,
BbIOMpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyY€HHOE 3HaUeHUE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PELIUTh MPU IMOMOLIM (PUIMUECKUX
METOJIOB,  MCIOJb3ysd  ONHCAaHHE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
IIPEIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAEHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB
Tesl (KaWUISIPHbIE SIBICHMS, 3aBUCHUMOCTh JaBJIE€HUS BO3JyXa OT €ro o0ObéMma,
TEMIIEPATYPbI, CKOPOCTH INPOLIECCAa OCTHIBAHUS U HarPEBAHUS IPU U3IyYEHUU OT LIBETA
U3Iydaoume (Ioriomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHst BOABI OT
TEMIEPATYpbl JKUIKOCTM U IUIOIIAAUM €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICICTBHE 3JIEKTPUYECKUX 3apsJI0B, B3aUMOACHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIIs
MOCTOSIHHOTO TOKa): (OpMyIMpoBaTh TMpPOBEpSEMbIE MPEANOIOKEHHs, CcOOUpaTh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyZOBaHMs, OIUCBHIBaTh XOJA OIbITa U
(GbopMyITUPOBATH BEIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATYUKOB
(¢U3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTAaThl H3MEPEHUH € Y4ETOM 3aJaHHOM
a0COJIFOTHON MOTPENIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEPEYHOro CEUYEeHUs U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapajljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBITIOJIHATH W3MEPEHUS, CIEIys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/bTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJHUKA, pab0OTa U MOIHOCTh AJIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIELys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOnrofarh TMpaBuia TEXHUKH O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha MX OIMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOHHA, aMIIepMETpP, BOJBTMETP, CUETUYHUK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HAarpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (pu3MYecKuX sBJICHUN U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOICTBa M H3MEpUTENbHbIE MPUOOPHI MO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TepMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTar), COCTABIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPUMEPax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IMOBCEJIHEBHOM JKM3HHM JUIsl OoOecreyeHus
0€30IaCHOCTH MpH OOpaIleHUHd C NpUOOpaMHU U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh MOMCK HH(OpMaluu (U3NYECKOro cojepxkaHus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUMBON MM MOMET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BATh MPU BHIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJSIPHYIO JTUTEPATypy
¢Gu3HYecKoro coaep)KaHMs, CIIPaBOYHBIC MaTepHalbl, pecypchl cetn VHTepHer,
BJIAJCTh NpPHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust WHGOpPMAIMH U3
OJTHOI 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHsA, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACPIKAaHUS, B TOM YHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  HPOEKTHOW WM HCCIIEIOBATEIHCKON
JeSITeILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHSATHHHBIA ammapar
Kypca (U3UKH, COMTPOBOXKIATH BRICTYIUICHHE IIPE3CHTAIINEH;

OpY BBIOJHEHUHM YYeOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMH,
CIIEINTh 32 BBIIOJHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, a/JeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISSI TOTOBHOCTH pa3pemarb KOH(IUKTHL.

K kxonny oOyuenus B 9 kjacce nmpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHU4YeCKhe KolebOaHWsi W  BOJHBL, 3BYK, HHQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOromnieHus, anbda, O6era- M ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHUKA;

pa3iauyath SBJICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKECHHE II0 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBH)KCHMUE,
KosiebaTeNbHOE JBM)KEHHE (3aTyXalolle W BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, MPSIMOJMHEHHOE pacCIpOCTPAHEHHUE,
OTPa)KEHUE U NPEIOMIIEHHUE CBETA, [IOJHOE BHYTPEHHEE OTPaXKEHUE CBETA, PA3JIOKECHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTpPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJInOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CHEKTpa H3Iy4EHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHAX
JaHHOe (pru3MUYecKoe SBJICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3NUECKUe SBIICHUS B IMPUPOJE: MPUIMBBI U OTIUBBI, JIBH)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, IyHaMH, 3XO, IBETa Tel,
ONTUYECKHE  SBJICHUS B  MpUpPOJAE, OHOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO W3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPATUOAKTUBHOE MW3IIyUYEeHHE MPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paJiMOaKTUBHBIX M3IYyYeHHI Ha OpraHu3M 4YeJoBeKa), IpU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OTKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMUMHBI (CpeqHssE U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JBHKEHUU,
YCKOPEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Teja, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MOTEHLMATIbHAS YHEPIHsl Teja, MOAHITOrO
HaJl TOBEPXHOCTBIO 3€MJIU, IOTCHIIMATIbHAS SHEPIUs CXKATOM NMPYKUHBI, KHHETUYECKAS



DHEprus, MOJHAs MEXaHWYecKas SHEpPrus, MepuojJ W 4YacToTa KojeOaHu#, IInuHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEJIMYMH, HaXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

XapaKkTepu30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaXE€HHsI M IPEJIOMIICHHS CBETa, 3aKOHbl COXPaHEHMs 3apsAoBOro M
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEaKIUsIX, IpPU 3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUYECKOE BbIPAYKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluidi  NPAaKTUKOOPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 U3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemath pacuéTHbIE 3aja4M (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Ys
3aKOHBI ¥ (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/layd 3allChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
OPOBOJIUTH PACUYEThl U  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (HU3HYECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICIATH  IPOBEpseMOe
NPENOI0KEHNE, OICHUBATh TPABWIBHOCTh TOPSJIKA MPOBEACHUS HCCIEIOBAHMS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh Pe3yIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokKeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pa’keHHsl MpeaMeTra B COOMparolled JIMH3E,
HaOJIoIeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB W3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAbOpa 000py0BaHMsI, OIMCHIBATh X0/ OIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3Hau€HUE H3MepsieMON BeNUYUHBl ((OKYCHOE pacCTOsIHHME COOUparouie JIUH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NpSMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KolebaHuid MaTreMaThdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yrja MaJeHHs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOuparh yCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl IOJYYEHHOH 3aBUCHUMOCTHU
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
HCCJIEJIOBAHMUS,

IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CperHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u



MOIIHOCTh, YacTOTa M TMepHoj KojeOaHH MaTeMaTH4eCKOr0o U MPYKUHHOTO
MasTHUKOB, ONTHYECKass Ccujga coOWparomed JIMH3bI, PpPaauOaKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLIHMH, BBIYUCIISTh 3HAYCHUE BEIUYMHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE peE3yJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHUI;

coOmoaTh TpaBWJa TEXHUKH 0Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHUEM;

pa3nnyaTth OCHOBHBIE NPU3HAKK H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IJIaHETapHask MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S1/1pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [10JIOKEHHUS,
paccTosSHUS U YCKOPEHHUS, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, (poToarnmapar, ONTHUYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), wucnosib3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOANMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH Y4yeOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbI JUIsl TOCTPOCHHSI M300paKEHU B MIJIOCKOM
3epKajie ¥ coOuparoIei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30macHOCTH NpU OOpalieHMH ¢ OpudopaMu M TEXHUYECKHMMM YCTPOWCTBaMHU,
COXpaHEHHsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarolleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsST TMOMCKOBBIA 3ampoC, HAXOJUTh IMYTH OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJIYUeHHOW WH(GOpPMAIlMM Ha OCHOBE WMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-IOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGOpMAIMM U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJbKHUX HCTOYHHKOB (DU3MUECKOrO COJAEp)KAHUSA, MYyOJUYHO MPEICTaBIATh
pE3yJbTaThl MPOEKTHOM WJIM MCCIEN0BATENIBCKON EATENbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOXKIATh BBICTYIUIEHHE MpE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBJICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABICHUN

1.4

1.5

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIHYUH, WX
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAKOIIME JaHHYI (U3HYECKYI0 BEIMYMHY C JAPYTUMHA
BEJIMYMHAMHU, CTPOUTh  TpapUKHd  M3YYCHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMChIBATh €r0 MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBSA3M, CTPOMUTH
oObsicHeHue u3 1 — 2 Jjoruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA UIIH
3aKOHOMEPHOCTHU

pemath pacy€THbie 3a1aund B 1 — 2 JneHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMy1bl, cBsI3bIBaIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHaN3a
YCIOBUS 3aJayd 3alMChIBAaTh KPATKOE YCIOBUE, MOACTAaBIATh
buznyeckre BeNUYMHBI B POPMYIIBI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OIICHUBATh
PEATUCTUYHOCTh MOTYYeHHON (U3UYECKON BETUUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH IMOMOIIU
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iuyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJIbTaT, HAXOJWUTh OIIUOKH B
XO0JI€ OMBITA, JENATh BHIBOJIBI 110 €r0 PE3ybTaTam

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIONIOKEeHNs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0 ONbITa U (POPMYIUPOBATH BBIBOBI

1.10

BBITIOJHATE MPAMBIC HU3MCPCHUSA C HUCIOJB30BAHUCM aAHAJIOTOBBIX M




1.11

1.12

M (ppoBBIX MPUOOPOB, 3aMKMCHIBATH IMMOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIMYMHBI OT JApPYrod C MWCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHUA,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUsI, CIEAYs NPEUI0KEHHOMY IUIaHy,
(UKCUpOBaTh PE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, J1€J1aTh BbIBObI
10 pe3yJIbTaTaM UCCIIEA0BaHU

MPOBOANTHh KOCBEHHBIC H3MEpEHUs (PU3MYECKHX BEIUYHH, CIEHys
MPeJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HMCKOMOM
BEJMYUHBI

1.13

1.14

coOmofaTh MpaBWia TEXHUKH Oe3omacHoCTH Ipu pabore ¢
1a00paTOPHBIM 000PYI0BaHUEM

YKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTEpHU30BaTh IMPUHLUIBl JEUCTBUA H3YyYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOWCTB C IOMOUIbIO UX ONHCAHMS,
UCMONb3ys 3HaHHUA O CBOMCTBax  (pU3MUECKUX  SIBIEHUM U
Heo0Xo1uMble GPU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTHU

1.15

OPUBOAUTH MNpHUMEpbl (HAXOAUTH MH(QOPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TpU  OOpallleHUuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3/10pPOBbS U
co0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI0 TIOBEICHUS B OKpY Karollel cpesie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IHq)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIllpoCcoOM, Ha OCHOBC
UMCTIOIINXCA 3HaHUM U HYTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa SABJIACTCA HpOTHBOpe‘{HBOfI nin
MOYKET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBITIIOJIHEHUH y4eOHBIX 3a1aHUI
HAayYHOTIONYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOro  COAEpIkKaHMS,
CIIpaBOYHBIE MaTepHUallbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU
U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAMH (PU3UUECKOTO
COJIepXKaHUs, B TOM 4HCie MyOJIMYHO JeNaTh KpaTKUe COOOLIeHHUs O
pe3ynpTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEOBaHUM, MpU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI MOHATUHHBIM ammapar Kypca
(buU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaIuel

MIPY BHITIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIIEIOBAHUIN pacipeeNiaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABICHHBIMH 3aJa4aMH,
CIeUTh 3a BBHIMIOJHEHHWEM IIJlaHa JEHCTBUM, aJleKBaTHO OIICHUBATH
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMO/ICICTBHE, YUUTHIBAs MHEHUE
OKPY>KaIOIIHNX




8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (l)I/I3I/I‘ICCKOC SABJICHUC

pacrio3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZNYECKUX SBICHUN

1.4

1.5

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUECKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICI  HCIOJB3yEMbIX  BEJIMYHH,
0003HaYCHHS U STUHUIIBI (PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYHO  (PU3MYECKYIH0 BEIUYMHY C  JIPYTUMH
BCJIMYMHAMHU, CTPOWTH TpaUKu  W3yYEHHBIX  3aBUCHMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS H TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M 3alHMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTYyalldd NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JOTUYECKHMX IIIaroB ¢ MOMONIbIO | — 2 H3y4YeHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3aauu B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX IS pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ PEIIeHHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4yeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-I€CKI/IX MCTOJ0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICAOBAaHN A, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsSAAKa
MMPOBEACHUA UCCIICO0OBaHMA, ACJIaTh BBIBOIBI

MPOBOAMWTH OIBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC
MPEINONIOKeHNUs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyTI0BaHNS, ONTUCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBOJIBI
BBITIOJIHSITh TIPSMBIE HM3MEPEHHUS C HCIOJIH30BAHUEM aHAJIOTOBBIX
nprOOPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH
MPOBOJIUTh  WCCJIEJOBAHUE  3aBUCUMOCTH  OJHOH  (PU3HUECKOU
BEIMYMHBI OT JPYrodl C MCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUM:




1.12

IUTAHUPOBATh HCCIIEOBaHHE, COOMpPAaTh YCTAHOBKY U BBIMOJIHATH
U3MEpeHus, cienysd  MNpeIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOnuIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHHE
BEJIMYMHBI

1.13

1.14

coOmofaTh MpaBWia TEXHWKH Oe3omacHOCTH Impu  pabore ¢
1a00paTOPHBIM 000PYI0OBaHUEM

XapaKTepu30BaTb MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA U HEOOXOIUMbIE
(bu3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHbBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHbIM PUCYHKaM, COCTABJIATH CXCEMbI
DJIEKTPUUYECKUX TEMed C TIOCIeA0BaTeIbHBIM U MapaluIeIbHbIM
COCIMHEHUEM  JJIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAUYCHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPAaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK HHPOPMAIH (PU3HUECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENFHBIX HUCTOYHUKOB BBIACIATh WHGOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBOM MM MOYKET OBITh HEJOCTOBEPHOMA

1.18

UCMOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HaAy4HO-
MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer, BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MH(GOpMaLUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIEHUS,
0000m1as uHGOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUYECKOTO
COJepXKaHUs, B TOM 4YHUCIE MyOJIMYHO MPEACTaBIATh PE3yIbTATHI
MPOEKTHON WM HCCIENOBATENbCKOM JI€ATEIbHOCTH, IPU 3TOM
rpaMOTHO HCIHOJIb30BaTh HM3Y4YEHHBIM MOHATUHHBINA ammapar Kypca
(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

MIPHU BBITIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeNITh 00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKIIQJ B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh
pa3pemniaTh KOHQIUKTHI




Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZNYECKUX SABICHUN

1.4

ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

OOBACHATH (hU3MYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THbIE 3a7ayd (OmMparomuecs Ha cucrteMy u3z 2 — 3
YpaBHEHHUI), HCMONb3Ys] 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIINE
¢u3nyeckue BeNMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJauu
3alHChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTAIOIINE WIH
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUISL pelleHusi, MPOBOAUTH PAacu€Thl M OLICHUBATh PEATTMCTUYHOCTD
MOJY4EHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBI

1.8

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH
PE3YIIbTAThL Ha6HIO,Z[eHPII>’I 1 OIIBITOB

1.9

1.10

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(U3NIECKUX CBOMCTB TEINI: CAMOCTOSITEIFHO COOMpAaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

IPOBOJUTH MpPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOr BeTW4YUHBI ((POKYCHOE
paccTosHUe cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba
U3MepeHus (U3MEepUTENBHOTO Ipubopa)

MIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C




1.12

1.13

WCIIOJIb30BAHNUEM IIPSMBIX HM3MEPEHUM: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH peE3yJIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU
rpaduKoOB, IeJIaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBIIOJHATH W3MEPEHUS, CIeAysd MPEII0KEHHON HWHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pEe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJEIIEeH:
MaTepHagbHask TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH34, IJJAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTIO A1pa

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

HUCITIOJIB30BAaTh CXEMBI u CXEMAaTHUYHBIC PUCYHKHA HN3YUYCHHBIX
TEXHUYCCKHUX YCTPOMCTB, U3MEPUTEIIbHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PELICHUH YYEOHO-IPAKTHUUECKUX
3aja4, ONTUYECKUE CXEMBI JIJISl TOCTPOCHHSI N300PKEHHI B IJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU  Jig  o0ecriedeHusi O€30MacHOCTH TpH  OOpalieHuH ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MHPOpMAIUHN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (HOpMYIHpys TOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENENICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX
HCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM YYE€OHBIX 3a/JlaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOro COAEp)KaHus, CIpaBOYHbIC
Marepuansl, pecypcbl cetn HTepHeTr; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WH(GOpPMALUU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWHGOpMAllUd M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOIO
coJiepKaHus, MyOJIMYHO MPEACTABIATH PE3yJbTaThl MPOEKTHOW WIU
UCCIIEIOBATENIbCKOM  AESITEeNbHOCTH, IpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3Y4YEHHBIN MOHATUNHBIN anmapar U3y4aeMoro paszieina
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpe3eHTalueld c y4eToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPU BBITIOJHEHUN YY€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUIECKUX
MIPOLIECCOB paCHpeeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTAaBICHHBIMU 3aJjayaMH, CJIEAUTh 32 BBIIIOJIHEHHWEM IIJIaHa




JNIEUCTBUA M KOPPEKTUPOBAaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNINBI, BBICTPAUBATh
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTD
pa3pemath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KVIIACC

Kon
pa3iena

Kon

IJIEMECHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

1.2

1.3

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
dusnuyeckue SBICHHA: MEXaHWYECKHE, TEIUIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBbIE

@usnueckue BeIMYUHBL. V3MepeHne  (PpHU3MUECKUX
BenuuuH.  Dusnueckue  npudopsl.  [lorpemHocTs
n3MepeHnil. MexayHapoIHast CUCTEMA €IMHULL

EcTtecTBeHHOHayuyHBIi METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIMOTe3, OOBsICHEHUE
Ha0J1101aeMOr0 SIBJICHUS

1.4

1.5

Onucanue GpU3nUECKUX SBICHUH C TOMOIIBIO MOJIENEH

[TpakTuyeckue pabOTHI:

###Par###l3MepeHre pacCTOSTHUMN.
###HPar###l13meperne 00bEMa KHUIKOCTH W TBEPAOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MallbIX TeJl.
##H#Par###l13mMepenue  TemmnepaTypbl NpU  [IOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUMKa TEMIEPATypbl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUN BEILIECTBA

2.1

2.2

2.3

2.4

2.5

2.6

###Par#H###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOEHHE BEIeCTBA

###Par### ][ Biokenne  vactury  BemectBa.  CBsA3b
CKOPOCTH  ABW)KEHHUS  YaCTHI] C  TeMIEepaTypoOi.
BbpoyHnoBckoe nBuxkenue, tupdysus

B3aumopeiicTBie yacTHI] BEIIeCTBA: TPUTSHKEHUE
OTTAJIKUBAHUC

###Par#HH# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE
ra3oB, JKUJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3anmocBA3p MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX MU HUX ATOMHO-MOJEKYIISIPHBIM
CTPOEHUEM

Oc00EHHOCTH arperaTHhIX COCTOSTHUN BOIBI

[TpakTiueckue paboThI:

##H#Par###0O1eHKa TuaMeTpa aToMa METOIOM PsoB (C
ucronb30BanueM pororpadmii).

###HPar###OnpITel 10 HAOMIONEHUIO  TEIJIOBOTO
paciupeHusi ra3oB.

#H##HPar###OnpITel MO0 OOHApY)KEHHIO JEUCTBUS CHJI




MOJIEKYJIIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34
3.5
3.6

MexaHndeckoe JIBIDKCHHE. PaBHoMepHOe n
HEpPaBHOMEPHOE JIBUIKECHHE

H#H##Par#H##CKopoCTb. Cpennsis CKOpPOCTb pu
HEpaBHOMEPHOM JIBMKEHHHU. Pacyér mytw M BpeMeHHu
JIBYDKCHUS

SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiictBue
TeJl KaK MPUYMHA U3MEHEHHSI CKOPOCTH JBUYKCHHS TEl.
Macca kak Mepa HHEpTHOCTH TeJja

##HPar### notHocTs, BemecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIC 00BEMA BeIeCcTBa
Cuiia KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. M3Mmepenue cuibl C
MOMOUIBIO JUHAMOMETpPA

3.7

3.8

###Par##H# SIBnenne TAroTeHHs W cumina TsokecTu. Cuia
TSKECTH Ha JpYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHHE CKONBKEHUS U TPEHHE IOKOSI.
TpeHue B IpUpoe M TEXHUKE

39

3.10

###Par###CnoxxeHue Cuil, HaIpaBJICHHBIX 10 OJIHOU
psiMoi. PaBHOAEHCTBYIOIIAs CUIT

[TpakTryeckue paboOTHI:

OnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JBHXKEHHUS
(wrapuka B OKMJKOCTH, MOJIEJIU  3JEKTPUUECKOrO
aBTOMOOWII W Tak panee). OmnpeneneHue CcpegHen
CKOpOCTH CKOJIB)XEHHS Opycka WM IIapuka 1o
HAKJIOHHOM  IIocKoCcTH.  OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Telna. OnpIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTb pacTsKeHus (aegopmariu) NpyKUHbBI OT
OPUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHUE
3aBHCHMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONpPUKACAOIINXCsl TOBEPXHOCTEN

3.11

@usnuyeckue SBICHUA B IIPUPOJE: NIPUMEPHI ABWKEHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW M HEXXHMBOMW IIPHUPOJIE,
JIENCTBHUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaI AUHaAMOMETpP, MOAIIUITHUKHA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenune TBEpAoro tera. CrnocoObl yMEHbIIEHUS U

4.1 YBEJIMUYEHUS AaBJICHUS

49 JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUs Ta3a OT 00bEMa,
TEeMIEPATYPhI

43 [lepenavya naBneHus: TBEPABIMU TENAMHU, KUAKOCTAMU U
razamu. 3akoH [lackais. [TneBMaTHUeCKHEe MalTMHBI
3aBUCUMOCTh  JIaBJICHHUSA KHJIKOCTH OT  TNIyOUHBI.

4.4 IMuapocratnaeckuii mapagoxc. CooOIIArONTHECS COCY/IBI.
I'npaBnuuecKue MEXaHU3MBbI

4.5 ATtmocdepa 3emnu u atMocdepHoe nasieHue. [IpuunHbl




CYIIIECTBOBAHMS BO3AYIIHOW 000souku 3emind. OTbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJ] yDOBHEM MOPS

4.6

4.7

4.8

4.9

W3mepenne armocdepHoro npasneHus. [Ipubopsl ans
HU3MEpeHUs aTMOC(HEPHOTO JAaBIICHUS

JlefictBue KMAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuila. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOAE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenye BhITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO0, HOrpyk€HHoe B  JKMIKOCTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPYKEHHON B KMJIKOCTh YacTH TeJla U OT IJIOTHOCTH
xkuakoctd.  KoHcTpyupoBanme — apeomerpa  HMiIu
KOHCTPYMpPOBaHUE  JIOJKM W  oOmpejesieHue  eé
Ipy30M0bEMHOCTH

4.10

dusnueckue  SABICHUS B TNPUPOJC.  BIUSHHC
aTMoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUTABAHHE
pBIO

4.11

TexHuueckne YCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THJPABIMYECKUN Tpecc,
MaHoOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3
54

5.5

5.6
5.7

5.8

59

Mexanuyeckas pabora

Mexanndeckas MOITHOCTb

[TpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
10ckocTh. [IpaBuio paBHOBecHs pblyara

[IpumeHeHne paBuia paBHOBECHUS pblyara K OJIOKY
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
II0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

[ToreHmanbHast SHEPrUuM TeJa, MOJHITOrO HaJ 3eMIEN
Kunernueckas sneprus

ITonHass mMexaHudeckass SHEPrusl. 3aKOH W3MEHEHUs HU
COXpaHEeHMs] MEXaHNYECKON SHEPTHH

[TpakTiueckue paboThI:

###Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU
PaBHOMEpPHOM JBM)KEHMHM Tella 10 TOPU30HTAIbHOMN
nosepxHoctu. MccnenoBaHue yciaoBHM — paBHOBeCHs
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUH




@dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
4esloBeKa
TexHudyeckue yCTpOMCTBA: pblYar, IOABUXKHBIM H
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHMUS
pasjiena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUM CTPOEHUs BellecTBa. Macca u  pa3Mepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mogenmn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 COCTOsIHMM BemiecTBa. Kpucramimyeckue u amopgHbIE
Tena
OObsiCHEHHE CBOICTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKOMN
TEeOpuun
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciMpeHue u cxaTue
6.6 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buytpennss sueprusa. CriocoObl U3MEHEHUs! BHYTPEHHEH
' SHEpIuu: Temsionepeaya U copepiieHue padoTbl
6 6.8 Bunel temonepenayn: TENJIONPOBOJHOCTb, KOHBEKLUS,
U3Jy4yeHue
6.9 KonnuectBo  TemioTel.  YaenbHas — TEMJIOEMKOCTh
BELIECTBA
6.10 TenmooOMeH u TeIUIOBOE paBHOBecHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpEBAHNE KPUCTAININYECKUX BEILIECTB.
VY nenbHas TemioTa MiaaBiIeHUs
[TapooOpazoBanne ¥  KoHjAeHcauus.  VcmapeHue.
6.12 Kunenue. VYaenbHas  Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 Bnaxxnocts Bo31yxa
6.14 OHeprus TOIIMBA. Y IebHasl TENJI0TA CTOPAHUS
[Mpunnuner  pabotel  TeruioBbix  asurarenein  KIIJ]
6.15 TEIJIOBOT'O ABUTATENS. 1€IUIOBBIE ABUTATEIIM U 3alllUTa
OKpYKarolleu cpebl
6.16 3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTHH B TEMIJIOBBIX




poreccax

6.17

6.18

6.19

[IpakTuueckue paboOTHI:

H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHII
MOJICKYJISIPHOTO MPUTSKECHHUS.

####HPar#H##0OnbITEl 110 BBIPALMBAHUIO  KPUCTAJUIOB
MOBApEHHOM CONM WM caxapa.

#HH#HPar#H##0nbITel 110 HAONMIOACHMIO  TEIJIOBOIO
paciupeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEIl.
#HH##Par#H###Onpenenenue JaBieHUs] BO3Qyxa B OallJloHE
HITPUIA.

###Parf##0OnbITb, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIAXKICHUSI.

###Par### [poBepka rUnoTe3bl JMHEUHOW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIIKOCTH B TEPMOMETPUYCCKON
TpyOKe OT TeMIepaTyphl.

###PartH##HabOmonenue U3MEHEHUS BHYTPEHHEH
SHEPruU Tela B pe3ylbTaTe TeIulonepenaud U padoThl
BHEIITHUX CHIL.

###Par###lIccnenoBanye SBJICHUS TEIUIOOOMEHa IpHU
CMEILIMBAaHUH XOJOJIHON U rOpsYEr BOJIBI.
###Par###Onpenenenue KOJIMYeCcTBa TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUIMHIPOM.

#H#Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIIECTBA.

###Part##ccnenoBanue mpoiiecca UCIapeHus.
#HH#Par#H##0OnpeneneHue  OTHOCUTENIBHOM — BJIaKHOCTH
BO3yXa.

#H##HParf##Onpenenenue yaenbHOW TEIUIOTHI MJIABJICHUS
JbJA.

®usnyeckue SABICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KAaWULIPHBIE SBJICHWS B IIPHUPOIE,
KpUCTaJJIBl B NIpUpoe, u3inydenue CoiHila, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

TexHnueckue  ycTpoMcTBa:  KalWJUIAPBL, IPUMEPHI
WCIIOJIb30BAHUS KPUCTAJIOB, KMJIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBasi TypOMHA,
JIBUTATEIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanys Tei. J[Ba poja dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KynoHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apsIJIOB M PACCTOSIHUS MEXKITY TEJIAMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

1.3 nons. IIpyHIMD Cyneprno3uiuu IEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)




Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuueckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JUDIIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
3JEKTPUUYECKOTO TOKA. ICTOUHHUKYN OCTOSIHHOTO TOKA
HenicrBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJKOCTSX M razax

73 Onektpuueckass 1menb. Cuia Toka. JIEKTPUYECKOE
HarpsHKeHHe

79 CornpoTuBieHue MIPOBOJIHUKA. VY ensHOE
COIPOTHUBIICHUE BEIIECTBA

7.10 3akoH Oma 11 ydacTka uenu

711 [TocnegoBarenpbHOe W MapajjieIbHOE  COEAMHEHUE
MIPOBOTHUKOB

712 PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyisa — Jlenna

713 DNeKTpUYecKue LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
sHepruu B ObITy. KopoTkoe 3aMbIkanue

714 [Toctosinubie MarHuThl. B3aummoneilcTBHEe MOCTOSHHBIX
MarHuTOB

715 MarnutHoe mosnie. MarHutHoe TIONe 3eMJId U €ro

' 3HAYEHUE JIJIs )KU3HU Ha 3emIie

716 OmneiT Opcrena. MarHuTHOE MOJ€ 3IEKTPUUYECKOTO TOKA.
[IpuMeHeHne >JeKTPOMArHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 9HeKTpOI[BI/IFaTeJ'ILu MOCTOSIHHOTO TOKa. HCI}OHL3OB&HHC
AJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIopTe

718 Onbitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
neaykuu. [Ipasuino Jlenna
DIEeKTpOTeHEePaTop. Crioco0mI MOJTYYCHUS

7.19 JJIEKTPUYECKON  DHEPIUM. ONEeKTpoCTaHIIMM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMBITH 110 HAOJIOCHHUIO DJICKTPHU3AIUN TET UHIYKIIUEH
U MIPU CONPUKOCHOBEHHH.
UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO IO Ha
MPOBOIHUKYU U AUDJICKTPUKH.
COopka ® mpoBepKa pabOTHl DIEKTPUUYECKON I

7.20 IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HANPSKEHMUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepes3
pPE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpeE.

OnpIThI, JEMOHCTPUPYIOILNE 3aBUCUMOCTD




AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIJIOILAU OTIEPEYHOT0 CEUCHHS U MaTepHala.

[IpoBepka mpaBWia CIOXKECHHS HANPSOHKEHUH  TPpHU
MOCJIeIOBATEIbHOM ~ COCAMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa I CHJIBI TOKA MPH MapauieIbHOM
coequHEHUN  pe3uctopoB.  OmpepencHue  pabOTHI
JJIEKTPUYECKOTO TOKa, MAYIIErO Yepe3 Pe3UcTop.
OmpenenieHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIICIIIEMON Ha pe3ucTope. McenenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJYILIETO Yepe3 JIAMIIOYKY, OT HANpPsKEHUS
Ha Heil. Onpenenenue KII/ narpeBarens. MccinenoBanue
MarHMTHOTO B3aMMOJEHCTBUS ITOCTOSHHBIX MAarHHTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPH
ux oOweawHeHMHM ©  pazneneHun. VccnepoBanue
JEHCTBHS AIIEKTPUIECKOTO TOKA Ha MAarHUTHYIO CTPEIIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJCHCTBHS KATYIIKA C TOKOM M MarHUTa OT CHUJIbI
TOKa ¥ HampaBlieHWs Toka B Karymke. M3ydenue
JEHCTBHUSI MAarHUTHOTO TOJIsI HAa TMPOBOAHUK C TOKOM.

Koncrpynposanue u W3y4YCHHE paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KII/
3JIEKTPOJIBUTATENILHON  YCTAHOBKH. OnbIThI o

HCCIICAOBAHUIO SABJICHUA 3HCKTpOMaFHHTHOﬁ HWHAYKIHH:
HCCICIOBaHNEC W3MCHCHHMH 3HAYCHUS U HaIlrpaBJICHUA
HHAYKIIUOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJE: DIEKTPUUYECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  JKHBBIX
OpPraHU3MOB, MarHUTHOE ToJje 3eMiu, Apeild MmoICcoB,
pOJIb MAarHUTHOTO TOJISA JJIS KU3HHU Ha 3emiie, TOJISIPHOE
CUSIHUE

7.22

TexHnueckue ycTpoWCTBa: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CYETUUK DJIEKTPUUECKON 3HEPruu,
JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
IIPEIOXPAHUTENIHN, DJIEKTPOMArHUT, 3JIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa, TeHEPaTop MOCTOSHHOIO TOKa

9 KUIACC
Kon
pasena Konx sanemenra [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
MEXAHUWYECKUE ABJIEHUA
31 Mexanuueckoe JBWKEHHE. MarepuanpHas —TOYKa.
Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHYKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
8.4 ###Par#t#HepaBHoMepHOE NMPSMOJIMHENHOE TBUKECHHE.




Cpennsis W MrHOBEHHass CKOpPOCTb Tela  MpH
HEPaBHOMEPHOM JIBXKCHUH

35 VYckopenue. PaBHOyCKOpEeHHOE HPSMOJIMHEMHOE
JIBUKCHHE

8.6 ###HPar###CBo00nHOEe nanenue. OnplTel [ammies
###Par###PaBHOMEpHOE JIBMOKEHHUE 110 OKPY>KHOCTH.

8.7 Ilepriog u uactora oOpamieHus. JIuHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHe

8.8 [TepBriii 3akoH HeroTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 H#H#Par#H##1 [puHIMN cyneprno3uluu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

313 ##H#Par#H##Cuna TpeHus: cuia TPEHUS CKOJIbXEHMUS,
CHUJIa TPEHUS MTOKOSI, TPYTHE BUJIbI TPEHHUS

3 14 ###HParf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO

' TATOTEHUs. Y CKOpEHUE CBOOOHOTO MaeHUS

315 HBuwxenne  mmaHer  Bokpyr  Comuma.  IlepBas
KocMuyeckasi ckopocTb. HeBecomocTh U nieperpys3ku

316 PaBHOBecue mMaTepuanbHOM TOYKUA. AOCOIIOTHO TBEPIOE
TEJ0

317 ###Par###PaBHoBecue TBEPIOro Tejla C 3aKPEIUIEHHON
OCbI0 BpanieHus1. MomeHT cwibl. LIeHTp Tsxectn

8.18 Nmnynbe Tena. M3Menenue umnynbca. UMnynbe cuiibt

8.19 3aKOH COXpaHEHUsI UMITyJIbCa

8.20 ###Par###PeakTUBHOE JBUKEHUE

8.21 Mexanunueckasi paboTa U MOITHOCTb

822 PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
SHEPTUU U paboThI

823 [loTrenumanpHass dSHeprus Tena, MNOMHATOTO  HAaJ
MTOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHmanpHast JHEPTUS CHKATOU NPYKUHBI

875 ###Par###KI/IE{eTI/ILIeCKa}I sHeprus.  Teopema 0
KHUHETUYECKOU SHEPTruu

8.26 ##H#Par#H###3aK0H COXpaHEHUsI MEXaHUUYECKOM dHEPrun
[IpakTuyeckue paboOTHI:
OmpesenieHne CpemHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JBWKEHUS IIapuKa MO HAKJIOHHON IUIOCKOCTH.
Onpenenenyue yCcKOpeHHUs: Tela MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

8.27 HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPHU

PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HaYaIbHON CKOPOCTH.
[IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaKk psJa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJINHAKOBBI.




HccnemoBanue 3aBUCMOCTH CHITBI TPEHHUS CKOJIBKEHUS
OT CWIbl HOpPMAJIbHOTO JaBieHus. OmnpeneneHue
kodhdunrenTa TpeHHS CKoJbxeHHus. OnpenereHue
xkEcTKkocTH TpyKuHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHHs] TIPU PABHOMEPHOM JIBIDKCHHH Tejla 10
TOPU30HTANILHOW ToOBepXHOCTH. Ompenenenue padbOTHI
CWJIBI  YOPYrOCTH  TNpuU  HOoabéMe  TIpy3a  C
HCIIOIB30BAHUEM  HEMOABIDKHOIO ©  IIOABHIKHOTO
0J10KOB

dusndyeckue SBJICHUS B IIpupoac: MpUIMBbI U OTJIMBEI,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, pEaKTHBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
829 Texnudyeckue  ycTpoicTBa:  CIHMIOMETP, JATYUKU

10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nuxkenne. OCHOBHbIE XapaKTEPUCTUKU
KoJIe0aHM: Iepuo/J, YacTOTa, aMILJIMTY1a

9.2

Maremarnueckuit U IIPY’KUHHBIN MasITHUKHU.
[IpeBpaiiieHre SHEpruy Npu KoJedaTeIbHOM JBHKEHUH

9.3

94

3aryxaromue kosieOanusi. BbeiHyXaeHHbIE KoneOaHUs.
Pe3onanc

Mexanndeckue BOJHEL. CBOHCTBA MEXAHHYECKUX BOJIH.
[IponosnbHbIE W MONEpeyHble BOMHBI. [[TMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4EeCKHUE BOJIHBI B
TBEPJIOM TeJI€, CEMCMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

WHnbpa3Byk U yIbTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHre 4acToThl W Iepuojia  KosebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl W Iepuoja  KosebaHui
MPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJjeOaHMi
MOJBENIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJjeOaHMi
MPYXKHUHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kose0aHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyXxuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnueckue sBICHUS B Oprupoac: BOCHPUATUC 3BYKOB
JKUBOTHBIMH, 3EMIICTPACCHUC, CceMCMUYIECKHe BOJIHBI,
IIyHaMH, 5X0O

9.9

TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIIOIb30BaHUE
yIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10 10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2

[ITkana 37€KTPOMarHUTHBIX BOJIH




10.3 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
BoutHOBBIE CBOMCTBA CBETA
[IpakTrueckue pabOTHI:

10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tene(oHa
®dusnueckue SBJICHUS B NPUPOJAE: OHOJIOTHYECKOe

10.5 JeHCTBHE BUJIUMOTO, yIBTPaPHOIETOBOTO u
PEHTT€HOBCKOTO U3JIy4eHU I

106 TexHnuueckue YCTPOMCTBA: _ HCIIONb30BaHKE
AIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOUHUKY CBETA

11.2 [IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA

113 Otpaxenue cBera. [Imockoe 3epkaiio. 3aK0OH OTpaKEHUS
cBeTa

114 [Ipenomiienne cBera. 3aKOH TMPEIOMIICHUS CBETa.
[TonHOE BHYTpEHHEE OTpaXKEHNE CBETA

11.5 Jlunza. Xop sydeii B IMH3E

116 OnTudueckast cuctema ¢oroamnmnapara, MHUKPOCKONA U
TeJecKoIa

11.7 I'maz kak omnTtudeckas cucrema. bin3opykocTs
JAJIbHO30PKOCTh

11.8 Paznoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
CrnoxxeHue CieKTpaibHBIX I[BETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#HHtPar###ccienoBanue 3aBUCHUMOCTH yria

11 OTpPa)KEHHUs CBETOBOIO JIyda OT YIJIa MaJIeHuUs.

###Par##H##113ydeHne  XapakTepUCTHK  H300paKeHHs
IpeMeTa B INIOCKOM 3epKalie.
#HHtPar###cciaenoBanue 3aBUCHUMOCTHU yria
MpEeJIOMJICHUST CBETOBOTO Jy4ya OT yria TMaJeHus Ha

11.9 TPAHUIIE «BO3AYX — CTEKIION.
###Par#Ht#lonydenne u300pakeHUH € MTOMOLUIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenue (POKYyCHOTO pacCCTOSHHS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
##H##Par#H##OnbITEl 110 pa3joKeHUIo0 0Oeyoro cBera B
CHEKTP.
###Parf##OnBITEl IO BOCHPHUSATHIO IIBETA MPEIMETOB
MpHU UX HAOJIOJICHUH Yepe3 IBETOBbIE (PHIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u

11.10 JlyHbI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

1111 Texnuueckune YCTpOMCTBA: OYKH, IIEPUCKOII,

' (doToamnmapar, ONTUYECKHUE CBETOBOJIBI
12 KBAHTOBBIE‘HBHEHI/I}I
12.1 | OmnbiTel Pezepdopna u muianerapHash MOJAETb aTroma.




Mogens aroma bopa

I/ICHYCKaHI/Ie U IIOTJIOHNICHHME CBETa aTOMOM. KBaHTEI.

12.2 .
JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IydeHHs
104 Crpoenue aromHoro sapa. HykinonHas Monenb
aToMHoro siapa. Mzotonsl
125 PaguoaktuBHble mpeBpameHus. llepuon mnomypacnana
ATOMHBIX SIJIEP
12.6 SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsiI0BOrO M
MaccoOBOI'0 YUCEN
12.7 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
12.8 Peakuuu CHHTE3a U JICIICHUS S1Ep. WcTounuku 3uepruu
CouHIia 1 3831
12.9 SAnepnas _ DHEpreTHKa. JlelicTBUE  paJUOAaKTUBHBIX
M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHUYaThIX CIIEKTPOB
12.10 U3IIy4EeHUsl.
HccnenoBanue TPeKoB: M3MEpEHHE SHEPrUM YacCTHUILIbI
10 TOPMO3HOMY TYTH (110 (hoTOTpadusiM).
W3mepeHue painoakTUBHOTO (poHa
®usnyeckue SBICHUS B INPUPOJAE: €CTECTBEHHBIN
pPaIuOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PAaIUOAKTUBHOE M3JIyYEHUE MPUPOJHBIX MHHEPAIIOB,
JeicTBUE PAJUOAKTUBHBIX M3JIyY€HUH Ha OpraHusMm
YeJioBeKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (GU3MKM B  HAydHOM  KapTHUHE  MHUDA,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIICHUN MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaud (U3MKM B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKHM M TEXHOJOrui, 00 3BOJIOLUU
(GU3HYECKUX 3HAHWUU W UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUM

3HaHuS O BHUJAX MaTepuu (BEIIECTBO M IMOJE), O IBHKEHUU Kak
croco0e CyI1ecTBOBaHUsI MaTEPUU, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SIBJICHUI MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3Inyarh SBICHUS 10 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
yYMEHHE Paclio3HaBaTh MPOSBICHUE U3YYEHHBIX (PH3MYECKUX SBICHHH
B OKpYXKAaIOIIeM MHpE, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HAKH)

Biianenune ocHoOBamMu IOHATUHMHOIO armapara U CHUMBOJIMYECKOIO
s3bIKa (DU3UKH M HMCTOJB30BAaHUE WX I PEIIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS H
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh U3YYEHHBIE CBOWCTBA Tell U (PU3UUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnagenue ocHOBaMM METO/JOB HAaydyHOTO TO3HAHHUS C Y4YETOM
coOuro/IeHus MpaBUil 0€30MacHOro Tpyaa: HaOoJieHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMCHIBATH €TI0 PE3yIbTaThl, ((OPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
HKCMEPUMEHTAJIbHYIO YCTAaHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATh IOJYYEHHBIE PE3YJbTAThI C
Y4E€TOM 3a/IaHHOU MOTPENIHOCTH Pe3yIbTaTOB U3MEPEHN;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAWTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  HPEACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEJIUYMH B BHUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, EJIaTh BHIBOJIBI IO PE3yJIbTaTaM
HCCIJIETOBaHMS

[ToHnMaHMe  XapakTepHBIX  CBOMCTB  (M3MUYECKHUX  Mojiene




(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, )KI/II[KOCTGI\/'I u TBépI[BIX TCJI, IIaHCTApHAsA MOJCIIL aTOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Sjipa) ¥ yMEHUE MPHUMEHSTh WX IS
00BsICHEHUS] (PU3UUECKUX TPOIIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yuci€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISITh IPUUYNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yYEHHbIE CBOMCTBA (PU3NUYECKUX
SBIICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCMONb3ysl 3aKOHbl U (OpMyJbl, CBs3bIBalOIIME (PU3NUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIATh HEAOCTAIOLIME JIaHHbIE, BbIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHMs], UCII0Ib30BaTh CIPABOYHBIE JAHHBIE,
HOPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MUECKON BEIMYMHBI; YMEHHUE ONPEICSISITh Pa3MEPHOCTh
(bu3n4ecKoil BEeIMUMHBI, IOJIYYEHHOM! P PEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaTb INPUHUMUIBI  JEHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3YS 3HAHUA O
CBOWCTBaX (DU3MYECKUX SBICHUA M HEOOXOAuMBbIe (QHU3MUECKUE
3aKOHOMEPHOCTHU

10

11

YMeHne UuCnoibp30BaTh 3HAHUS O (PU3MUECKUX  SBICHHUAX B
HOBCEIHEBHON KM3HM 111 oOecrnieyeHHss ©O€30HaCHOCTH NP
oOpamieHUd Cc  OBITOBBIMM ~ IpHUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbSI U  COOJIOAEHUS HOPM
HKOJIOTUYECKOr0 IOBEJCHMsS B OKpYXKawolled cpele; [OHMMaHUue
HEOOXO/MMOCTH MPUMEHEHHs JOCTHXKEHMH (PHU3MKHM U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moMcKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3NYEeCKOro COAEp)KaHUs C MCIOJIb30BaHUEM HH(OpPMAIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHUE OLEHUBATh JIOCTOBEPHOCTH
NOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HWMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOT0 CONEp)KaHUs, CIIPAaBOUYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BnajgeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JpYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTEIBHOCTD JIBUKCHUS
PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUSI CpeJTHEN CKOpOoCTH: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NBHXKEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 X(1) =xq +0d
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI MPOCKIUH CKOPOCTHU, MPOSKIIMH
nepeMenieHusl, MyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPAMOJIMHEHHOM
JIBUKCHUH
3aBHUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH>KEHUS:
2
Se(f) =V *i+a* =
=
@opmynbl ISl TPOEKIUU MEpPEeMELICHHs, MPOEKIUU CKOPOCTH M TMPOEKIUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKCHUU:
2
14 .s].(r)=vm.-r+a].-?.
U_\'('f) =Upy T4, 1,
a. (f)=canst,
Ul.‘c‘ - Ul.'cL zzaxsr
['padmku 3aBUCHUMOCTH OT BPEMEHH Ml MPOCKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHUs], KOOPJAUHATHI TIPH PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUH
CBobonnoe manenue. GopMyIbl, OMUCHIBAIONIME CBOOOAHOE TMaJCHUE Tela o
BEPTUKAIN (JABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOEKIIMA CKOPOCTH ¥ KOOPJIMHATHI TIPH CBOOOJHOM TAJEHUU TeIa TI0
BEPTHKAIH
CKOpoCTh PaBHOMEPHOTO JBIDKEHUSI Tela MO OKpYXHOCTH. Hampapienue
CKOPOCTH.
®dopmyna i1 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH U TEPUOJ
oOpareHus:
1.6
o= iMR
T
LlenTpocTpemMurensHoe yckopeHme. HampapiieHne MEHTPOCTPEMHUTEIHHOTO
yckopeHusi. @opMmyiia sl BBIYUCICHUS] YCKOPEHUS:




R
®dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHUS:
Y
T

1.7

1.8
1.9

1.10

1.11

1.12

Macca. ITnotHocTs Bemecta. PopMyiia JUIs BBIYUCICHUS IUIOTHOCTH:
_m

P=7

Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUA TCJIa U BEKTOPA CUJIbL, HeﬁCTBYIOHlCﬁ Ha
TCII0

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

TpeHHe IMOKOS U TPCHUC CKOJIbKCHUA. d)opMyna IJI BBIYUCIICHUA MOAYJISL CHUJIIBL
TPEHUSA CKOJILXKCHUA:

Frp:"l'""ll'r

1.13

Hedopmarust Tena. Ynpyrue u Heymnpyrue aedopManuu. 3akoH YIPYyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BcemupHoe Trorenune. 3aKk0H BCEMUPHOTO TATOTEHHS:

My -
F=G.—1 2

'L
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.

®opmyna 175 BEIYUCICHUSI CUJIBI TSKeCTH BOIM3H nmoBepxHocTH 3emnu: F = mg.
JIBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast CKOPOCTb.
HesecoMocCTh U eperpysku

HNmnynbc Tena — BeKTOpHasi pu3nyeckasi BeIMYnHa.

P=mi




Nmnynbse cuctemsl Ten. M3meHenne uMiynbsca. MIMIysbe cuiibl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeaktuBHOE JABUXKCHUC

1.17

1.18

Mexannueckasi pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fscosc

Mexanandeckas MOIIIHOCTb.

n=4
I

Kunernueckas u noteHuanbHas 3Heprus. @opmyiia J1j1s1 BBIYUCICHUS
KMHETUYECKON DHEPIUu:

2
Teopema o kuHeTnueckou s3Heprun. Popmysa A BBIYUCICHUS TOTEHIMAIbHON
SHEPIruu Teja, NOAHATOTO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

Mexanuueckas OHCPIUA:
E=E,+E,

3aKOH COXpaHEHHs] MEXaHNYeCKOM sHeprun. Popmyna /s 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpanieHne MexaHM4EeCKOM SHEPTUU IPU HATMYUU CUIIBI TPEHMUS.

[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Momenr cuner: M - FL
YcnoBue paBHOBeCHS pblyara:

M +M +..=0
[TonsrxubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

A‘S&TIZE"IH

1.21

JlaBnenue TBEPAOrO TEnA.
dopmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO Tema:

_F
P=3
JaBnenue raza. ATMocdepHoe TaBieHue.
lMuppocratudeckoe qaBieHUE BHYTPHU KUIKOCTH.
Popmyna sl BBIYMCICHMS TABJICHHS BHYTPU KUJIKOCTH:




p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAJIKUBAIOIICH CHJIBI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh UM Ia3:

F_jlm_ =pgV

Vcnosue nnaBanms tena. [InaBanme CYI0B 1 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYJa, TEPUOJ W YacToTa KoJjeOaHWi.
dopmyiia, CBSI3bIBAIOLIAs YACTOTY M IIEPUOJL KOJIEOaHUI:

Marematnueckuii M NpPYKUHHBIM MasTHUKA. [IpeBpaiieHue sHeprum npu
K0J1e0aTeIbHOM JIBUKEHUU

1.26

3aTyxaI0mHe KoJe0aHusL. BLIHY)I(IIGHHBIG koneOanus. Pe3oHanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEpeYHble BOJHBI. J[IMHA BOJHBI U
CKOPOCTb PACIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE
IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXKUHBL;, KO3(PUIMEeHTa TPeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTrOCTH; CPEAHEH CKOPOCTH JBIKEHUS OpyCKa MO HAKJIOHHOM TJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
Kojie0aHuM MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO HA phIvar;
paboThl CWJIBI YNPYTrOCTH TNpPH MOIBEME I'py3a C IMOMOIIBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
610Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu IpyKUHBI;, YCKOPEHUs OpyCKa OT yrila HakJOHAa HAINpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOJa
Kojie0aHuM MPYXUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
HCCIICIOBAaHNE HE3aBHCHUMOCTH TIEpHOoJa KONeOaHW HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHl JBUKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TE€XHHUKE, TNPWIMBHlI W OTIUBBI, JBUWXKeHHE [aHeT COJIHEYHONH CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBlIeHHs Ha KUBOW OpraHM3M, IUIaBaHHE pbHIO, BOCIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO




Texnuueckue ycmpoticmea: CHULOMETP, NAaTYMKU IOJIOKECHUS, PACCTOSHUSA U
YCKOPEHHS, AWHAMOMETD, IOALIMIIHUKY, PAKEThbl, pbIYar, IOABUXKHBIM U
HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, NMPOCTbIE MEXaHWU3Mbl B OBITY,

131 cooO0MIaroIMecs COCY/Abl, YCTPOMCTBO BOJIONPOBOJA, THAPABIUYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMEeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY M TEXHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO M Ta3000pa3HOI0 COCTOSIHHM BEIIECTBA.
Kpucramnmuueckue u amopdHbIe Tena

29 JBwxenue wyactun BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI[ C
TeMIiepaTypoii. bpoynoBckoe nBmwxkenue, mudysus

2.3 CMmauyuBaHue Y KaWJUISIPHBIE SIBIICHUS

2.4 TennoBoe paciIMpeHne U cxaTue

2.5 TemnoBoe paBHOBECHE

26 BHyTpGHH?[f[ sHeprusi. Pabora w Teruiomepenada Kak CIIOCOOBI M3MEHEHUS
BHYTPEHHEHN 3HEpruu

2.7 Buapl Teronepenaun: TEMmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
HarpeBanue wu oxnaxnaenue Tein. KoaumdyecTBO  TEmoThl. Y eiabHas
TEIIOEMKOCTb:

>8 O=am(t,—1)
3aKOH COXpaHEHWsS PHEPIMM B TEIUIOBBIX MpOIECCaX. YPABHEHHE TEILIOBOIO
OajaHca:

2.9 Q1+QQ +.=0
Hcnapenne u konaeHcauus. 3MeHeHHME BHYTpPEHHEH »HEprud B Ipolecce
WCTIApEHUsI M KOHJAEHcauuu. KumneHue IKUAKOCTH. YAenbHas TeroTa

2.10 napooOpa3oBanus: L = Q/m

2.11 Bnaxnocts BO3ayxa
[InaBnenue wu Kpucrammzauus. VI3MeHeHHe BHYTPEHHEW DSHEpPruu NpH
MJIABJICHUU U KPUCTAIUIM3AIMH. Y IeTIbHAS TeTUTIOTA TUIaBJICHUS:

2.12 o

A m
BuayTpeHnHsst s5HepTrusi CropaHus TOTUTHBA. Y IeJIbHAs TeIUIOTa CTOPaHus TOTUIMBA:

2.13 qg=0/m

2.14 [Tpunuuns! padots! TemoBbix asurateneil. KI1JI reroBoro asuratens
Ilpakmuueckue pabomol
N3mepenue ynenbHON TEIIOEMKOCTH METAUIMUECKOTO LMJIMHPA; KOJIMYECTBA

2.15 TEIUIOThI, MOJIYyYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (QUKCHPOBAHHOM

MacCCbl, B KOTOpPYIO OIIYIICH Har peTHﬁ HUWJIMHAP, KOJUYCCTBA TCIUIOTHI,
OTJAAHHOI'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIYCKAaHUA €ro B BOAY KOMHATHOM




TEMIEPATyphbl; OTHOCUTEIBHON BIIAXXHOCTU BO3AYXa; YICIbHON TEMJIOTHI
I1aBieHuss Jpaa. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypbl BOJABI  IIPH
pa3IMYHBIX YCJIOBHUSAX; SIBJICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOIHOM U
ropsiueil BoJbl; Ipolecca UCIIapeHust

Duszuueckue s6l1eHUS 8 npupoc)e.‘ MOBCPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC

2.16 ABJICHUS] B NPUPOJE, KPUCTALIBI B Npupoje, usiydeHue ConHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPb UCIOJIb30BaHUs KPUCTAIIIOB,

217 JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS

' JIOMOB, TUTPOMETPBI, ICUXPOMETP, MMapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 OnexkTpusanus Tei. [[Ba Buja slIeKTpUdeCcKrX 3apsioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aK0OH COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa

34 Onekrpuueckoe mnone. HanpskéHHOcTh anekTpuyeckoro mnois. IlpuHuun

' CYTEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuyeckux 3apsaoB. JleiicTBUE 53JIEKTPUYECKOrO TMOJsL Ha
' ayieKTpudeckue 3apsibl. [IpOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN nekTpuyecKuid TOK. JlecTBus ekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIICHUE. Y AEIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:

3.7 R = pl/S

33 3akoH OMa a1 yyacTka aekrpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE TIPOBOIHUKOB:

I,=1,: U=U,+U,: R=R,+R,
3.9 [TapannensHoe coeiMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U;:I=1+1; Rzi.
2 2 B
CMelaHHble COEJUHEHNS IPOBOIHUKOB
310 PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
2
3.11 Qg=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOrO IMPOBOJHHMKA € TOKOM. JIMHMM
) MarHUTHOM MHAYKLIUH
3.13 MarauTtHoe 10JIe TOCTOSIHHOIO MarHuTa. BsaumozeicTBHe NOCTOSHHBIX




MarduToB

3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiTl Papajes. SABneHue 35eKTpoMarauTHor nHaAykiuu. [Ipasuio Jlenna
Ilpakxmuueckue pabomul
W3mepenue  ANEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

316 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
yIEIBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia Jyuisi SAEKTPUUYECKOTO HAMPSKEHUST TIPH TOCJIEI0BATEILHOM
COCIMHEHUU MPOBOJAHMKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMild, Apeid MoiocoB,
pPOJIb MATHUTHOTO TIOJIST 7151 "KU3HU HA 3eMJle, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CYETUMK  DJIEKTPUYECKOM  DHEPTrUM,  ODJIEKTPOOCBETHTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTeNbHbIE AIEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJCKTPOJBHUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 OneKTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH

3.20 JlyueBast monens cBeta. [IpsimonnHeitHOe pacpocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cseta

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

) muH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI;, (POKYCHOTO
paccTosiHusl coOuparoleil JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpEeAMETa U
M300pakeHHs, KOrja MpeaMeT PacloyiokeH B JBOWHOM (OKyCe), MOKa3aTels

3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par###lIccnenoBanue cBoWCTBa M300paXKeHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUS CBETOBOTO Jy4ya OT yria MajeHus Ha
TPAHUIIE «BO3AYX — CTEKIIO»

397 Quzuueckue seneHus 6 npupode: 3arMmenHuss ConHna u JlyHbl, 1BeTa Te,
onTHYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

328 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBOJIBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydeHnus. Peakuum anbda-u Oera-
pacnaga

4.2 OmnsiTe Pesepdopaa mo paccestauro anbda-gactuil. [Inanerapras mogens aToma

4.3 Cocras aromHoro sapa. M3oromsl




4.4

[lepuox nmonypacmnajga aTOMHBIX SiAep

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MACCOBOTO YUCEI
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
NeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIbHBIN J03UMETp, Kamepa

Bunbcona, sepHas 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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