[Tpunoxenue 14
denepanpHas pabodas mporpaMma 1mo yaeOHOMYy MpeaMeTy

«Duzuka»
IMMOSACHUTEJIBHAAS 3AIINCKA

[Iporpamma no ¢usnke Ha YpOBHE OCHOBHOT'O 00111er0 00pa30BaHMsI COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHM K pe3yJpTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpammsl BoctiuTanus U Konnenmuuu npenogaBanus yueOHoro npeamera « Dusnkay.
Copepxanue nporpaMMsbl 1o pU3KMKe HAIPaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAIOLINXCS U OPraHU3aIUI0 U3YUYeHUsl (PU3UKU HA JEATEIbHOCTHOM OcHOBe. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k nuaHUpPyeMbIM JUYHOCTHBIM W METAlPEIMETHBIM pe3yJibTaTaM
o0ydeHHUs, a TaKkKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MpPEIMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs.
[IporpamMma no (u3mke ycTaHaBIMBAeT paclpeiesieHne y4eOHOro maTrepuana Mo rojaam
o0yueHust (1o Kjaccam), NpeajaracT MNPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYECHHUS] TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS IIPEIMETHOTO COJEPKAaHUS U yUETE BO3PACTHBIX OCOOEHHOCTEH
o0yyJarouxcsi.
[Tporpamma o ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUSI METOAMYECKON MOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTEeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, TPEAOCTABISET HambOosee sICHble 00pa3lbl NPUMEHEHHsS HAydyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEHUS JOCTOBEPHBIX 3HAHUI O MHpE.
OpHa W3 TIIAaBHBIX 337a4 (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M UHTEpeca K Hayke Yy
o0yyJaronuxcsi.
N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IMIPENIOaraeT OBJIAJACHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® HAy4YHO OOBSCHSATH SIBJICHUS,
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® UHTEPHPETHPOBATh JaHHBIE U MCIIOJIb30BaTh HAay4HbIE J0Ka3aTelbCTBA JUIS
MOJIyYEeHHUs BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OINpPENEICHbI B
Konnenmnuu npenonasanus yueOHoro npenmMera «®dusmka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit ®@enepanuy, peaau3yloIUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPAMMBL,
yTBepkAEHHONW pemenneM Kosermn MunncreperBa mpocsemenus Poccuiickon ®enepanuun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyeHuss GpuU3nKu:
e [puoOpeTeHHe HHTEpeca U CTPEeMIICHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUS U (HOpMUpPOBaHHE
MCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa W3y4YE€HUS OCHOB CTPOCHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISl pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oynaymieit mnpodeccunoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUH.

JlocTuxkenne STUX Ieledl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e npuoOpeTeHre 3HaHU O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAHUYECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH UM  OOBSACHATH (PUIWUYCCKUE SIBICHUS C
UCIIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 33/7a4 C HCHOJIb30BAHUEM
buznyeckux Mozesnel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

® pa3BUTHE YMEHUU HaAOMIOJaTh MNPUPOAHBIC SIBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTBl M SKCIEPHUMEHTAJIbHBIE HCCIEAOBAHHUS C HCIOJIb30BAaHHEM
HU3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE MNPUEMOB paboOThl ¢ MHPOpMaIMe (U3UYECKOTO COJEp’KaHUs, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (M3WKH, aHAIU3 W KPUTHICCKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JACITeIFHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKON HAYKU.

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

oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO ), B 9 KJiacce — 102 Jaca 3 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUpa.

®usnka — Hayka o npupoje. SABneHus npupoasl. Ousnyeckue sABICHUSA: MEXAHHUYECKUE,
TEIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BeMHUWHBL M3mepeHue ¢uznueckux BenuuuH. Du3ndeckue MpudopHL.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT MpUpoAy. EcTecTBeHHOHAy4YHBIN
METO/ TO3HAHUs: HaOII0/IeHHe, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABWIKEHUE THUIIOTE3,
DKCIIEPUMEHT M0 TMPOBEpKE THUMOTEe3, OOBsSCHEHHEe HalmogaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIJIOBBIC, ICKTPUIECKHE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. @wuznueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHH aHAJIOTOBBIM U ITU(POBBIM

npudopom.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTETHLHOTO MPHOopa.

N3mepenne paccTosTHUM.

H3mepenne o0bEMa KUIAKOCTH U TBEPIOTO Tea.

Ornpezenenre pa3MepoB MaJbIX TEJ.

W3mepenne TteMrepaTypbl MOpH IOMOIIM KUAKOCTHOTO TEPMOMETpA W JaTudKa

TEMIIepaTyphI.

6. IlpoBeneHue wuccieqoBaHUsS MO TMPOBEPKE THUIMOTE3bl: AAIBHOCTh MOJETA IIApHUKAa,
MYyIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

uhwnNne



Pa3znea 2. IlepBoHayaibHbIe CBeeHUA 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsi3b CKOPOCTHU JBMXKCHHUS YacTHI[ C TEMIIEpaTypoHu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTuIl BEIIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTayinyeckux) Teia. B3auMoOCBs3b MeEXy CBOWCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUM
BOJIBI.

Hemoncmpavyuu.

1. HaGmoneHue OpOyHOBCKOTO TBUKCHHUSI.

2. HaGmronenue nuddys3un.

3. HaGmonenue sBieHUM, OOBIACHIIOUIUXCS MPUTHKEHUEM WIM OTTAIKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuwvie padbomut u onvimol.

1. OmuenHka AuaMeTpa aToMa METOAOM PsiIoB (C UcIosib3oBaHueM (hoTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThl IO 0OHAPYKEHUIO AEHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMO/IeiicTBHE TeJl.

Mexannyeckoe ABukKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBKeHHE. CKOpPOCTH.
CpenHsis CKOpOCTh TP HEPABHOMEPHOM JIB>KEHUH. Pacuér nmyTu u BpeMEeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpIUHU. B3aumonelcTBHEe TeNl Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBH>KEHMsI Tell. Macca kak Mepa umHepTHocTH Tena. [lnotHocTts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJ B €IUHUIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO0 AMHAMOMETpA. SIBJIeHUE TATOTEHUS U criia TsbkecT. Cuiia TShKeCTH
Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CokeHHe cuil, HallpaBJIEHHBIX MO OJHOM MPSIMOM.
PaBuoxeiictByromias cuin. Cua Tpenus. TpeHue CKOIbXKEHUsS U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmroienne MexaHu4ecKoro JBUKEHHS Tefa.

N3mepenrie cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHUS.

Habmroienue sSiBJIeHUs] UHEPITUH.

Habmroienne n3MeHeHns: CKOPOCTH MIPH B3aUMOJICHCTBUH TeTl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

. CrnoxxeHue cuil, HaPaBJICHHBIX MO0 OAHOU MPSMOM.

Jlabopamopnuvie padomol u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MBMKEHHUS (IIApHKa B KUIAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpelHed CKOPOCTH CKOJbXEHHUS Opycka WIM IIapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.

uhwnNeE

3. Omnpenenenne WIOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (Aeopmalriu) IpyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJILKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCs TOBEPXHOCTEH.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIMUYCHUS JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh

JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBieHust TBEPIABIMU TEIAMU, )KUIKOCTSIMH U



razamu. 3akoH Ilackamsa. [IHeBMaTmyeckne MamuHbl. 3aBUCHUMOCTH JIABJICHHS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmiaromecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IyIIHON
o6omoukn 3emnu. OmbiTr Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBJIGHHS OT BBICOTHI HaJI YypoBHeM Mops. [lpubopbl mist u3MepeHus
aTMoc(epHOro JaBIeHHUS.

JelicTBHE )KUKOCTU U ra3a Ha MOrPyKEHHOE B HUX Teso. BrlTankuparomas (apxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS I'a3a OT TEMIIEPATypBbl.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

CooOmaromuecs cocyabl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrPYKEHHOM 4YacTH Telna Hu

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VcnoBue muaBaHus Te: IUIABAaHUE WIM IOTPYXKEHUE Tel B 3aBUCUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEH TENa U KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOU B KUIKOCTh
4yacTH TeJna.

ounhkwneE
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2. OmnpeneneHue BBITAJKUBAIONIECH CHUJIBI, JEHCTBYIOIIEH Ha TeEJO, NOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIBL, ICCTBYIOLIEH HA TEJIO B KUJKOCTH,
OT Maccsl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00BbEMA MOTrpyKEHHON B KUIKOCTh YaCTH TEJa U OT INIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHME JIOAKM M OIpEACICHHE €€
IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora m MoiHOCTh. JHeprus.

Mexanuueckas pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBECHsI pplyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3osotoe mpaBuio» mexaHuku. KII/|
IPOCTBIX MEXaHU3MOB. [IpocThie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusa. Knnerndeckas v noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpuMepsl MPOCTBIX MEXAaHU3MOB.

Jlabopamopmuwvie padbomot u onvimol.

1. Ompenenenue paOOThI CHJIBI TpPEHUS NpPU PABHOMEPHOM JIBIDKEHMM Teja IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue ycia0BUH paBHOBECHUS pblyara.

3. HMsmepenune KI1/] HaKIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU DHEPIUH.

8 KUIACC

Paznen 6. TenyioBblie ABJICHUS.



OCHOBHBIE MMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPUH CTPOEHUS BelecTBa. Macca u
pasMepsl aToMOB M MOJIeKyJd. OnbITbl, NOATBEP)KIAIOLIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U Ta3000pa3HOro cocTOsIHUM BeuecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWUIAPHBIE SIBIEHUA. TeroBoe
pacUIMpEeHNE U CKaTHUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOIO JABM)KEHUS YACTHII.
Buytpennss sueprus. CrniocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIUIonepeaya u COBEpIIeHUe
paboTsl. Buasl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHS, U3IIyUECHHUE.

KonuuecTBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHE. YpaBHEHHE TeIIoBoro Oananca. IlnaBieHune W OTBepAeBaHUE KPHCTALTMYECKUX
BElIeCTB. YaenbHas Teriora miasieHus. [lapooOpasoBanue u koHaeHcauus. Mcmapenwue.
Kunenune. VYnenpHas Teruiora mnapooOpa3oBaHHUs. 3aBHUCHUMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBelx aAurareneil KIIJ[ rtemnoBoro nBurarens. Temosble
JIBUTATEIM U 3aLIUTa OKPYkKaroLEH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLCHHS SHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JTBUXKEHUS.

HaGmronenue nuddys3un.

Habumonenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.

Haburonenue TemioBoro pacivpeHus Ted.

W3MeHeHne naBIeHHs ra3a Mpu H3MEHEHHH 00bhEMa 1 HarpeBAaHUH WITH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphl.

Bunae! Tennonepenayn.

OxJaxieHre Ipyu COBEPIICHUH paOOTHI.

WO NOU AWM R

Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.
. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
. Habnroienue xunenus.

=
= O

=
N

. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.

13. Mopenu TEIUIOBBIX JABUTATENCH.

Jlabopamopnwvie padbomovt u onvimol.

1. OnbITHI O OOHAPYKEHHIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSIKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThl IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TET.
4. OrmpenaelieHUe NaBJIeHUs BO3AyXa B OAJIJIOHE MITTPHUIIA.
5. OneITBl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHHS BO3[yXa OT €ro o0bémMa u

HarpeBaHMs WU OXJIAKICHHUS.

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [UJIMHBI CTOJOHMKA IKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIiepaTyphl.

7. HaGnronenue u3MeHeHHs] BHYTPEHHEH DHEPTHM Tella B pe3yibTare TeIrionepenadyn u
paboOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA MPH CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOIYyYEHHOTO BOJOW TpH TEIJIOOOMEHE C
HarpeThiM METATMYECKUM LIMJIHHAPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npolecca UCIapeHusl.



12. OnpeneneHrne OTHOCUTEIBHOM BIaXXHOCTH BO3/IyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUUYECKUX 3apsaaoB. BzaumopeiicTBue 3apsKeHHbIX Tell.
3akon KyroHa (3aBUCMMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYUHBI 3apsiioB U
paccTOsTHUS MEXTy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHumn cyneprno3unun
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
aTtoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYILIECTBOBAHMS JIIEKTPUUECKOro TOKa. MCcTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHuUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSAX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHUE TPOBOJHUKOB.

PaboTta u MOLTHOCTB MEKTPUUECKOTo ToKa. 3akoH J[koyns—JIenna. DnexkTpuueckue 1nenu
U TIOTPEOUTENHN AIIEKTPUIECKOI 3HEpruH B ObITy. KOopoTKOe 3aMbIKkaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarauToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTellb IOCTOSSHHOro Toka. lcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoOW  uHaykuuu. IlpaBuio  JleHua.
Onektporenepatop. CrnocoObl TOMyYEHUS AIIEKTPUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa NeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OnexTpocTaTHuecKast UHIYKIUS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTOoYHNKY TOCTOSHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BBbIi1 pazps.
. U3MepeHue cuibl Toka aMIepMeTpoM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOIBTMETPOM.
. PeoctaTt 1 marasuH conpoTUBIECHUN.
. B3auMopeiicTBrue MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€IeHUS ITOJIFOCOB MarHUTA.
. MozenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.
. JlelicTBre MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DNEKTPOABUTaTENb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIUH.
. OnbrTer @apages.
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24. 3aBUCUMOCTD HAIIPABJICHUS HHAYKIIMOHHOTO TOKA OT yCJIOBUHM €TI0 BOSHUKHOBEHHS.

25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomwt u onvimol.

OnbITH IO HAOIIOACHUIO STIEKTPU3ALUH TET UHAYKIUEH U IPU CONPUKOCHOBEHHH.

HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKU U IUIJIEKTPUKH.

COopxka u mpoBepka paboThl AMEKTPHUUECKON LEMH MOCTOSTHHOTO TOKa.

M3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue HaPsKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTb  3JEKTPUYECKOIO  COIPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIAAU IIOIEPEYHOT0 CEYEHUS U MaTepHala.

8. IIpoBepka nmpaBuiia CI0KEHUS HAIPSLKEHUM IPU ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MApaJUIEIIBHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYIIEr0 YEPE3 PESUCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HTYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEHCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3yyeHne MarHUTHOTO TIOJS TIOCTOSHHBIX MAarHUTOB TNpU WX OOBEIUHEHWH U
pa3ieIeHUH.

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU ¢ TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. M3ydeHne neicTBUSI MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

20. U3mepenne KII/l anexTpoaBurarebHON yCTaHOBKH.

21. OnbITHl 10 HMCCIIEAOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEI0BaHUE
M3MEHEHUH 3HaYeHMsI U HAallPaBJIEHUs] HHAYKIIMOHHOTO TOKA.

9 KJIACC
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUs. PaBHOMEpHOe IpsAMONMHENHOE nBMXKEHHE. HepaBHOMepHOE
npsiMoiuHeiHoe aBmkeHue. CpenHsisi U MTHOBEHHash CKOpPOCTb Tejla NpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE npsiMonuHeiHoe aBrkenrne. CBoOomHoe maaeHue. OmbIThI
lNanunes.

PaBHOMepHOE nBIXEHHE MO OKPYKHOCTH. [lepuon m wactora obOpameHus. JluaeitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3akoH Hetorona. Tperuit 3akoH Herotona. IIpunimn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHHS. YCKOpEHHE CBOOOJHOrO TaJeHUs.
JBuxenue rianet Bokpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTb U meperpys3KH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynsc Tena. M3meHenue ummyinbca. MIMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckasi pabota U MomHOCTb. PaboTa cun Tsxkect, ynpyroctd, TpeHus. Cs3b

SHEPruu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

[TorenuuanbHas SHEPrus cxaroi npyxkuuel. Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JBUKEHUS T€Ja OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIBHO
Pa3HBIX TEJl OTCUETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOJIMHEUHOTO JABUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHHUS.

5. HaGmronenue nBukKeHUs Teja 110 OKPY>KHOCTH.

6. HaOmroneHne MexaHMUECKUX SBJICHUM, IPOUCXOIAIINX B cucTeMe oTcuéTa « Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCUTEIIbHO KaOMHETa (PH3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HabGmroneHue paBeHCTBA CHII PU B3aUMOJICUCTBUU TEI.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKECHUU.

10. IIepenaya umimyJsibca pu B3aUMOJIEUCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIPYIOM B3aUMOJECHCTBUH.

13. CoxpaneHre UMIyJIbca Ipy aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. Habmro/ileHue peakTUBHOI'O JIBH)KEHUS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHHe MEXaHNYECKOW YHEPTHH NPH IBUKEHUU TeJia MOJ] IeHCTBUEM NPy KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa M JAJBHEHIIETO PAaBHOMEPHOIO JBHUKCHHS
IIapUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUs IapuKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue yCKOPEHHs Tella IPH PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHON
IJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBUKEHUU Oe3
HA4aJIbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCATCS KaK psiJi HEUETHBIX YUCEII, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJbHOIO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpexneneHue KECTKOCTH MPYKHUHBI.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUHM Tella 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenienenne paboOThl CHIIBI YOPYTrOCTH TMPU MOABEME TIpy3a C HCIOJIB30BaHUEM
HEMOABM)KHOTO U TOABHKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUs DHEPTUM.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJIHEI.



KonebGarenbHoe nBwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEpUO], YacToTa,
aMIMTyna. MaremMatudyecKuil U NpPYKUHHBIM MasTHUKMU. lIpeBpamnenue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxaeHnele konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CaoiicTBa MexaHnuecKuX BOJH. [IpogonbpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xosnebanuii Tei noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmroienue xonebanuii rpyza Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYeCKOr0 MasgTHHKA.

2. OmnpezaeneHue 4acTOThI U NepHOja KOJeOaHUN Py KUHHOIO MasiTHUKA.

3. MHccnenoBanue 3aBUCHMOCTH TEpHOAa KOJIEOAHW IMOABEUICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHWH NMPYKUHHOTO MAasgTHHUKA OT MacChl

rpysa.

5. IlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IEPH0/1a KOJIEOaHU IPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHs] CBOOOIHOTO MaJCHHUS.

Pa3nes 10. D1eKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE TNOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [lIkana 31eKTpoMarHuTHbIX BOJIH. Vcrionb30BaHe 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopmnwvie padbomot u onvimol.

1. VI3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIIBHOTO TeedoHa.

Pa3znen 11. CBeToBble siBICHHS.

JlyueBas monenb cera. Mcrounuku cBera. [IpsMonnHelHOE pacpOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBera. 3aKoH NpeaoMIIeHHs cBeTa. [lonHOe BHyTpeHHEE OTpakKeHHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKHUX CBETOBOJAAX.

Jlunza. Xox myuedt B nuH3e. Onrtuyeckas cucrema ¢oTroamnmnapara, MHUKpPOCKona u
Tesneckona. [’ a3 kak onTudeckas cucreMa. bim3opykocTs U JalbHO30PKOCTb.

Pasnosxenue 6enoro cera B cekTp. OnbiTel HptoToHA. CliojkeHue CeKTpaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IIpsamonuHEtHOE pacpoCTpaHEHHUE CBETA.

2. OrpaxeHue cBerTa.

3. Tlomyuenue n300pa>keHHii B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

4. IlpenomiieHue cBera.

uhwnNe



ONTUYECKUN CBETOBOJI.

Xon jrydeit B coOuparomiei JTruH3e.

XoJ1 1ydeil B pacCcerBaroIIeH JIMH3E.

[Torydenue n300pakeHU ¢ MOMOILBIO JTUH3.

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10 Mopens riasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [Tomrydenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIyya OT yTIJla MaJeHusI.
2. H3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETA B TUIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJICHUSI CBETOBOTO JIyda OT yTrjia MajJeHHs Ha
TPAHUIIE «BO3AYX—CTEKIION.

N

[Tomrydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTUH3EI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO LIBETA MPEIMETOB NpPU UX HAONIOJAEHUU 4Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3nes 12. KBanTOBBIE sIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaenb atoMma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- MW ramma-usznydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyxionnas Mopens aromHoro sapa. HM3oromel. PamgmoaktuBHblE mnpeBpamieHus. llepuon
I0JIypacnaza aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apSA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aTOMHBIX s1ep. CBA3b Macchl U dHEpruM. Peakuyu cunTes3a u genenus saep. MlcrouHuku snepruu
ConHua u 3B€31.

SAnepnas sHepreruka. JleiicTBUs pagOaKTUBHbBIX N3JIyY€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4eHHUs U TIOTJIOIIECHHUS.

CrneKTpbl pa3aMYHbIX I'a30B.

CrnexTp Bogopo/a.

HaGnronenue TpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUUX U3ITyUEHUI.

Perucrpanus u3iaydeHus NpUpOIHBIX MUHEPAJIOB U MIPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPTMM YAaCTHULBI 110 TOPMO3HOMY IyTH (1O

¢dororpadusm).

3. UMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTENBLHO-00001IIAKOLINIT MOLYIb.

[ToBTOpHUTENTEHO-0000IIAOIIHI MOYJTb MPETHA3HAYCH JJISI CHCTEMAaTH3aIuu U 0000IIeHHS
IPEIMETHOTO COJIEPYKAHUS U OIbITA AEATEIbHOCTH, IPHOOPETEHHOTO MTPHU N3YUYEHUH BCETO Kypca
¢bu3MKY, a Takke Ui MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY IK3aMEHY MO (PHU3UKE IS
o0yyaromuxcs, BEIOPaBIINX 3TOT yUeOHBIH MpeaMeT.

[Tpu n3ydyeHnr JaHHOTO MOIYJIS PEATTU3YIOTCSL M CUCTEMATHU3UPYIOTCS BUJIBI ACSITEIbHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECleYMBAETCs JIOCTHKEHHE TPEIMETHBIX M MeTalpeIMeTHbBIX
IUTAHUPYEMBIX Ppe3yJibTaToOB O0Oy4eHHUs, (QOpPMHUpPYETCs €CTeCTBEHHOHay4YHasi I'PaMOTHOCTb:
OCBOEHHUE HAy4YHBIX METOJIOB UCCIIEIOBAHMSI SIBJIEHUI IPUPOABI U TEXHUKH, OBJIAICHUE YMEHUSIMU

No vk
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OO0BACHATH (PU3NUECKHE SBJICHUS, IPUMEHAS MOTyUYCHHbIC 3HAHUS, peliaTh 3aay, B TOM 4YHUCIIe
KaueCTBEHHBIE U KCIIEPUMEHTAJIbHBIE.
[IpuHUIMIIANbHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peaausyercs 3a CU€T TOoro,
4TO 00YyYaIOIIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEAIaraercs:
Ha OCHOBE IOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUECKUE SBICHUS
B OKpPY’KaroLIeH MPUPOAE U NOBCEIHEBHOM KU3HU;
HCIIOJIb30BaTh HAay4HbIE METOJbI HCCIEAOBAHUA (U3NYECKUX SIBJICHHM, B TOM UHUCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAay4YHbIE OCHOBBI Hamboyiee Ba)XKHBIX JOCTHXKEHUIl COBPEMEHHBIX TEXHOJIOTHUH,
HaIpUMED, MPAKTUYECKOTO UCIIOJIb30BAaHUS PA3JIMYHBIX HCTOUHUKOB SHEPTMU HA OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUHU.
IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne QU3NKKM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs HAaNpaBlIeHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTaTOB.
B pesymbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00Imero ooOpa3oBaHus y

oOyuarorierocst OyyT c(hOpMUpPOBaHbI CIEYIOIINE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) IaTPHOTHYECKOr0 BOCIIMTAHUS:

® - MPOsIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (hU3MIECKOM
HayKH;

® - [[EHHOCTHOE OTHOUIEHHE K JTOCTHKEHUSM POCCUUCKUX YUEHBIX-(PU3UKOB,;

¢ 2) rpaskKJAaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

® - FOTOBHOCTHh K aKTUBHOMY yYacCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (QU3UKY;

® - OCO3HaHHUE BAKHOCTH MOPAIbHO-3TUYECKUX IIPUHIUIIOB B I€ATEIILHOCTU YUEHOTO;

e 3))3CTeTH4YecKOro BOCIMTAHUS:

® - BOCHPUATHE ICTETUYECKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHMYHOI'O IMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAaHWE IEHHOCTH (HM3WYECKOH HAyKHM KaK MOIIHOTO MHCTPYMEHTAa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBIAIOMIEN KYIbTYpBHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIE0BATENILCKOM e TETbHOCTH,

¢ 5) popMupoOBaHUS KYJIbTYPbI 310POBbS M SMOLHMOHAIBHOI0 0J1aroNoyYusi:

® - 0CO3HaHUE LIEHHOCTH 0e30MacHOro oopasa >KM3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHUpE,
BaXHOCTH ITPaBUJI 0€30I1aCHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ JIEKTPUIECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

e - chopMUpOBaHHOCTH HaBBIKA PEQIICKCUH, TPU3HAHKE CBOETO MpaBa Ha OMMUOKY U TAKOTO Ke
IpaBa y Apyroro 4ejoBeKa;

e 06) TPYA0BOIO BOCIIMTAHMSA:

® - aKTHBHOE y4acTHe B PEUICHWW MPAKTUYECKHX 33734 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aI|y, TOpoja, Kpast) TEXHOJIOTHYECKOH 1 COIMaIbHOI HapaBIeHHOCTH, TPEOYIOIINX
B TOM YHCIIEe U PU3NIECKUX 3HAHUIA,

® - HHTEpEC K MPaKTHIECKOMY H3YUCHHIO TPOPECCHi, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOTNYeCKOIr0 BOCIIMTAHUS:

® - OpHCHTalMs Ha TpPUMEHEHHWEe (U3WYECKHX 3HAaHWK I pelieHHs 3amad B 00JIacTH
OKpY’KaloIlel cpeibl, IIaHUPOBAHMSI TOCTYIIKOB M OLIEHKU MX BO3MOXHBIX MOCIEIACTBUN /IS
OKpY>KalOIIeH Cpeibl;

® - OCO3HaHHE MI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTeH UX peIIeHIS,



e 8) azanTauuy K M3MEHSIIOIIUMCS YCJIOBUAM COIMATBHON U MPUPOIHON Cpeabl:

e - MOTPeOHOCTP BO B3aUMOJICHCTBUU IIPH BBHINOJIHEHUH KCCIEAOBAHUNA U TMPOEKTOB
(bu3MUECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JeATEIbHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (OpMyJIUpOBATH HJIEH,
MOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSX;

e - 0cOo3HaHue Je(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

® - JUTAHUPOBAHME CBOCTO PA3BUTHS B MPHOOPETCHUN HOBBIX (PH3UUECCKUX 3HAHUI;

e - CTpeMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCIOIb30BaHNEM (PU3NUECKUX 3HAHUM;

® - OIICHKa CBOMX JCHCTBHHA € y4E€TOM BIMSHHS Ha OKPYKAIOLIYIO Cpely, BO3MOXHBIX
J100aJIBHBIX TTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTte ocBoeHMs nporpaMMbl 1o (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomierocss OyayT cGhOpPMHUpPOBaHBI MeTanpeAMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHUBEpCaJbHble Y4yeOHble JEWCTBUS, KOMMYHMKATHUBHBIE
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHbBIC YUeOHBIE NEHCTBUS.

Ilo3HaBaTe/IbHBbIe YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble Joruyeckue AeficTBus:
® BBUIBJIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);
® YCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHHUS JUIsl 0000IIEeHUS
U CpPaBHEHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUsS B pacCMaTpUBAEMbIX (pakTax, JaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBICHUSM;
® BBUIBJIATH NPUYMHHO-CJIEJICTBEHHbIE CBS3M NPU H3YyYEHUM (PU3HUECKUX SABICHUNA WU
IIPOLIECCOB, JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEJTUYNH;
®  CaMOCTOSTENILHO BBIOMPATH CIIOCO0 pereHus yueOHoH (hu3ndeckoi 3a1aun (cpaBHEHNE
HECKOJIbKUX BAapUAHTOB pEIIeHHs, BbIOOp Haubojee NOAXOIAIIET0 € Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3zoBble uccienoBarenbckme 1eiCTBUS:
® HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;
® [IPOBOJUTH I10 CAMOCTOSTEIBHO COCTABIEHHOMY IJIAaHY OIBIT, HECTIOKHBIN (PU3NUECKUit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHne (PU3NUECKOTO SIBICHMUS,
® OIEHUBaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIUIO, MOJIYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMoOCTOATENbHO  (opMynUpoBaTh OOOOIIEHMS M BBIBOABI 10  pe3yjbTaTaMm
MPOBEIEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS,
® [IPOrHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® [IPUMEHATH PA3IMYHBIE METOJAbI, MHCTPYMEHTHl M 3alpochl NPH IMOHCKE U OTOOpe
uH(pOpMaLlMU WIN JaHHBIX ¢ yUYETOM IpeaoKeHHON yueOHoM (pusnueckoit 3a1auu;



aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHPOPMALIHIO PA3TUIHBIX
BUIOB ¥ (POPM IIPEIICTABIICHHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (HOpMY TNpeAcTaBieHuss HHQOpManu U
WUTIOCTPUPOBATh pEIIaeMbIe 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMy, HHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC yqeﬁnble JaelcTBHUA:

B Xo/e OOCyX/eHus y4deOHOro Mmarepuaia, pe3yJbTaToB J1abOpaTOpHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKJaeMOIl TeMbl U BBICKa3bIBaTh UICH,
HalleJICHHbIE Ha pellIeHHUe 3a/1auu U MoAepKaHue 0Iaroes1aTeIbHOCTH O0ILEeH S,
COIIOCTABJISITh CBOM CYXKICGHUS C CYXICHMSAMU JAPYTMX YYacTHUKOB JIMAJIOra,
0OHapy»XUBaTh Pa3/InYMe U CXOACTBO MO3ULUII;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  NIPEACTaBIATh  PEe3yJbTaTbl  BBIIOJHEHHOTO  (M3UYECKOrOo  OIbITa
(9KCIIepUMeHTa, UCcCIelI0BaHUs, IIPOEKTA);

IOHUMAaTh U UCTOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON U NHANBUYaIbHOMN pabOThl IpU
pelIeHUH KOHKPETHON (pru3HUecKoi MpoOIeMbl;

IPUHUMATh LEJIM COBMECTHOM J[1€ATEIbHOCTH, OPraHW30BbIBATh AEUCTBUS 1O €€
JOCTHDKEHUIO: pacIpeleiaiTh POIM, 00CYKIaTh MPOLECChl U Pe3ysIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBIIOJIHATh CBOIO 4YacTh PaOOTHI, JOCTUIas KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUS C APYTMMHU WiEHAMU KOMaH/Ibl;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMNA MPOIYKT IO KPUTEPUAM, CAMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBbIC yqeﬁnble JedcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIIUX ISl peLICHUS
bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCS B Pa3IMUYHBIX MOJAXOAAX MPUHATUS peHIeHUH (MHIUBUIYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUH Irpynmoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3ajaud WM IIJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh MIPEAIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallMH U MPEararh IjiaH €€ N3MECHECHNUS,;

OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEAOCTUKEHUS ) pe3yIbTaTOB JAEATEeIbHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BHIIOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO APYTOro yeloBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pPEUIeHUH (QU3NYECKUX 3aJad WU B
YTBEPKIACHUAX HA HAYyYHBIE TEMBI U TAKOE K€ IIPAaBO APYIoro.



INPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 7 Kjacce mpeIMeTHBIC Pe3yiIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUN:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SIBJICHUS, HaOJI0/eHue,
OKCIEPUMEHT, MOJIEINb, THUIOTE3a, CAUHULBI (PU3UYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBUKEHHE  (pPaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopus,
paBHOAEWCTBYIOmAs cuia, aedopmarus (ynpyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBieHus (IudQysus, TEIUIOBOE IBMKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BPAILLICHUS, IIepeaaya JaBiICHUs TBEPAbIMU TEIAMMU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JaBliCHHWE, IJIaBaHWE TeJ, TNPEBPAICHUs
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM uucie (pU3MYecKHe SIBICHUS B MPUPOE: MPUMEPHI JABIKEHUS C PA3IUUYHBIMU
CKOPOCTSIMH B XKUBOM W HEXHUBOW MpUPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEeXHHUKE, BIMSHHE aTMOC(EpPHOTO AaBIICHUS HA XUBOW OpraHusM, IJIaBaHUE PbIO,
phluaru B TeJ€ YEJIOBEKAa, MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

OIIMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (pU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBleHue (TBEPAOTO
Tesa, >KUJKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MEXaHUYeckas pabdoTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()(UIMEHT MOoNe3HOro JeHcTBHUS MEXaHHU3MOB,
KUHETHYEeCKass M TMOTEHLUHUAIbHAs HEPrusi), MpH ONHCAHUU TNPABHWIBHO TPAKTOBAThH
(bu3nYECKUI CMBICI UCTIOIb3YEMbBIX BETUUYHMH, UX 0003HAUEHUS U €AIMHULIBI (PU3HUUECKUX
BEJIMYMH, HAXOAWTh (OPMYJbl, CBSA3BIBAIOLIME AAHHYIO (PU3MUECKYIO BEIUYHMHY C
JPYTMMH BEJIMYMHAMM, CTPOUTh IpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3NUYECKUX
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Te, (PU3HUECKUE SIBICHUS U MTPOLIECCHI, HCIIOJIb3YS MpaBuiIa
CJIO’KEHUS CHJI (B/10JIb O/IHOM mpsimMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBecHs pblyara (O0Ka), «30J0TO€ TMPaBUIO» MEXaHUKH, 3aKOH
COXpPAaHEHMsI MEXaHMYECKOW SHEprHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOpPMYJIMPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHHUE;

00BACHATH (PU3NUECKHE SBICHMUSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUld  IPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUUMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 |—2 TIOrMYeCKUX IIaroB ¢ Omnopoii Ha 1—
2 u3ydYeHHBIX CBOMCTBAa (PU3MYECKUX SBJICHUH, (U3MYECKMX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1-2 neicTBHSA, HCHOJIB3YS 3aKOHBI M (OPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4U 3allUChIBAaTh
KpaTKoe YCJOBHE, MOACTABIATh (PU3MUYECKHE BEIWYMHBI B (OPMYJBI M NPOBOAUTH
pacyéTbl, HAXOAUTh CIIPABOYHbIE JaHHbIE, HEOOXOMUMBIC JUISI pelIeHHs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOJYUYECHHOH (pU3MUecKoi BEINUHHBI,



pacro3HaBaTh poOJIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIHN (PU3HMUECKHX METO/IOB,
B OINMCAHUU HCCIIEAOBAHUS BBLIENATh IPOBEPSIEMOE MPEANONIOKEHUE (TUIOTE3Y),
pasinyaTth ¥ MHTEPIPETHUPOBATh IOJIYUYEHHBIH pe3ysbTaT, HaXOIUTh OIIMOKH B XOJ€
OIbITA, IEJIaTh BBIBOJBI 110 €T0 PE3yJIbTATaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMbIC MPEANOIOKEHUsA, COOMpaTh YCTaHOBKY U3
NPEIOKEHHOT0 000PYJ0BaHUS, 3aIUCHIBATH X0/ OIBITAa M (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUiIbl U
TEMIIEpaTypbl C HCIOJIH30BAHUEM AHAJOTOBBIX W IU(PPOBBIX NMPHUOOPOB, 3aMHUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIECJOBAHHE 3aBUCUMOCTH OJHOW (PU3MUECKOH BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO JBHIKYILETOCS
Telna OT BPEMEHM JIBHKEHUS TeEJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, Ka4eCcTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHHMSI TEJI, CUJIbl YIPYTOCTH OT YAJUMHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO IOTPYXEHO TEJo,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaThb B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOHMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEHUs, cleaysl NPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yJbTaThl MOTYYEHHOU
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX TAOJIHUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (PU3MUECKMX BeIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPIAOro Tela, CWIA TPEHUSI CKOJIBXKEHHS, JaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLHUU: TIPH BBIOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIMYNHBI,

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS] COCY/ b, OAPOMETp, pbluar, MOJBUKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpOM Ha WX OMMCAaHUA (B TOM YMCIE: MOALIUIHHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOAMMBIE
¢duznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEpPax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpAaHEHHs 370pPOBbsi M COONIIOJIGHHS HOPM SKOJOTHYECKOrO TIIOBEACHHS B
OKpYXaroIlei cpeae;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHHUKOB BBIIEISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WJTH MOKET OBITh HEIOCTOBEPHOM;



UCTIONI30BATh MPH BBITOJHEHUH y4eOHBIX 3aaHU HAy4YHO-IIOMYJISIPHYIO JINTEpaTypy
(bu3HYecKOTo CopepKaHus, CIPAaBOYHbIE MaTepHalIbl, pecypchl cetu VIHTepHeT, BajeTh
npuéMaMu KOHCIIEKTHPOBAaHHMS TEKCTa, NpeoOpa3oBaHus HWH(OpMALUM W3 OXHON
3HAKOBOH CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHHsS HAa OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (ru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysbTaTax MPOEKTOB WM YUYEeOHBIX UCCIEIOBAHUH, IIPU ITOM
IPaMOTHO HCIIOJIb30BAaTh HW3YYCHHBIM TOHATUHHBIA ammapar Kypca (QH3HKH,
CONPOBOXKJATh BHICTYIICHHE TIPE3CHTANNCH;

IpY BBIIOJIHEHUN YYEOHBIX IMPOEKTOB U MCCICAOBAaHUN pacrpenesiTh 003aHHOCTH B
IpyIIie B COOTBETCTBUH C ITOCTABICHHBIMU 337]a4aMH, CICJUTh 3a BBIMOJIHEHUEM IIJIaHa
NeHCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YUUTHIBast MHEHHE OKPY>KAIOIIHX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

HCIIOJIB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEILUIOBOE JIBH)KCHHE ATOMOB U
MOJICKYJI, arperatHbleé COCTOSIHHS BEUIECTBA, KPHUCTALIMUECKHE W aMOp(HBIC Tela,
HACBILICHHBIA M HEHACBILICHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTaTENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JI€, IPOBOJHUKYU U AUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE I10JIE;
pasznuyarh SBJIEHMS (TEIUIOBOE pacUIMpEHUE U C)KaTue, TeIUlonepenaya, TEIUIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3aLus (oTBepaeBanue), KHUIICHHE, Terjioneperaya
(TemIoNpPOBOHOCTh, KOHBEKIUS, W3IIy4YEHHUE), DJIEKTPU3ALUs Tell, B3aUMOJICHCTBUE
3apANIOB, JEUCTBUS JJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCICTBUE
MarHuToB, JEWCTBHE MAarHUTHOIO IOJI Ha MPOBOJAHHK C TOKOM, AJIEKTPOMarHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIICHUE N3YUEHHBIX (PU3MUECKUX SBJIEHUHN B OKpPY:KAIOILIEM MHpE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJICHUST B MPHUPOAE, KpUCTaLulbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHeEs, CHera,
HIIEKTpUUYECKHE SIBJICHUS B aTMOc(epe, SIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emiu, peid moarocoB, poiab MArHUTHOTO MOJIS /7S JKU3HU Ha 3emiie, MoJIIpHOoe
CUSIHUE, TpPH OTOM IME€PEBOJAUTH MPAKTUYECKYIO 33aJadyy B Yy4eOHYIO, BBLIEIATh
CyLLIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PUZNUYECKUX SBJICHUN;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIBb3YS (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEIIOTHI, yJAEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJIEHUSA, YAEJIbHAas TEIIoTa
napooOpa3zoBaHus, yjAelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MalllMHBI, OTHOCHUTENbHASI BIAQXKHOCTh BO3]yXa, 3JIEKTPUUECKUN
3apsifl, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHNE, CONPOTUBIIEHNE IPOBOIHUKA, YAEIBHOE
COTIPOTHUBIIEHUE BEIECTBa, paboTa U MOIIHOCTH 3JIEKTPHUUECKOTr0 TOKA), PU OMHUCAHUU
MPABUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT MCHOJIb3yEMbIX BEJIMYUH, 0003HAYEHUS U
eAMHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYeCKyl0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH IpadUKH H3yYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKHe SBJICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
MPUHIIMII CYTIEPIIO3ULIMHU MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiia,
3akoH OMma J171s1 ydacTka Len#, 3akoH Jxoyns—JIenna, 3akoH coxpaHeHus: SHEPTUu, IpU
9TOM J/1aBaTh CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHHUE;

O0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalui IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh IPUUYUHHOCIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHX IIAaroB ¢ OMOpoW Ha 1—2 M3yYEeHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWCTBUA, HCIIOJIB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBaOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33]a4H 3aIIMChIBATh
KpaTKoe YCIIOBHE, BBIABIATH HEJOCTATOK MAHHBIX JUISl PELICHHS 3a7ayd, BHIOUPATh
3aKOHBI ¥ (POPMYJTBI, HEOOXOIUMBIE JUIsI €€ pEeIIeHUs, IPOBOJUTH PAaCUEThl U CPAaBHUBATD
MOJTyYeHHOE 3HaYeHHE (PM3NIECKOI BETMYNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh Ipo0IEMbI, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOIIH (PU3UIECKUX METOJIOB,
UCIIOJNIb3YSl ONMCAHUE MCCIEIOBAHUS, BBIACIATh IIPOBEPSEMOE IPENAIIOJIOKEHUE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIIEI0OBAHMS, J1€1aTh BHIBOJIBI;
IIPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PU3MUECKUX SBICHUN WIN (DPU3NYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUSI U HATPEBAHUSI IIPU U3JYUYECHUH OT LIBETA
u3Nyyaromeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOABI OT
TEMIIEpaTypbl JKUAKOCTHM M IUIOMIAAA €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, A€UCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMyJIHMpOBaTh TMPOBEpPSEMbIE TMPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpYyJIOBaHMS, OMNMCHIBaTH XOJA OMNbITa U
bopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATH MPSMbIE U3MEPEHUsS] TeMIIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTH BO3/yXa,
CUJIBI TOKA, HANpPSDKEHHUS C MCIOJNB30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
(¢u3NYeCKUX BEIWYHH, CPAaBHMBATh pE3yJbTaThl W3MEPEHUN C y4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

IPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BETWYMHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUS U YIEJIBHOTIO CONPOTHUBIICHUS BELECTBA
MIPOBOJIHMKA, CHJIbI TOKA, UJIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUs HA TPOBOIHUKE,
MCCIIEJOBAHNE TIOCIIEIOBATEIbHOTO U MAapajUIeIbBHOTO COEIUHEHWH IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBHIMONHITH M3MEPEHUS, CIEIys
MPEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3yNIbTAThl MOJTYYCHHON 3aBUCUMOCTU B BUJE
TabJIML ¥ TpauKOB, e7aTh BHIBOBI 10 PE3YyJIbTaTaM UCCIIEI0OBAHUS;

MIPOBOJANTH KOCBEHHBbIE HM3MepeHUus (U3NYECKUX BENUYHMH (yleibHas TerI0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOIIHOCTH JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HM3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
MPEAJI0KEHHON UHCTPYKIUHU, U BBIYUCIIATH 3HAUCHUE BETUYHUHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;



XapaKTepu30BaTh MPUHLUIBI JACHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
Heo0XouMble GPU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblEe TEXHMUYECKHE YCTPOHCTBA M H3MEpPUTENIbHBIE MPUOOPHI IO
CXeéMaM M CXEMaTUYHbIM PUCYHKaM (KHIKOCTHBII TepMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ IMOCIENOBaTEeIbHBIM U MapauleibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIENeH;
IOPUBOANUTH TpPUMEPbl (HAXOAUTh HHGOPMAMIO O MpPUMEpPax) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHON JKU3HH Ui OOECIICYCHUs
0e30MacHOCTH NpU OOpalieHMH ¢ OpuOOpaMu M TEXHUYECKHMMM YCTpONCTBaMH,
COXpaHEHHS 3JI0pOBbSI M COONIOJEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpY’Kalollen cpese;

OCYILECTBIIATh MOMCK HHPOpMaLUU (pU3HUecKoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUA M MyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX HWCTOYHHKOB BBIJCISTH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MITH MOXKET OBITH HETOCTOBEPHOM;
UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bU3uUecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbBIE NHCBMEHHBIE M KpAaTKUE YCTHBIE COOOMICHHS, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COJAEp)KaHUs, B TOM YHUCIIE
nyONIMYHO  TPEACTaBIATH  pe3yNbTaTbl MPOEKTHOM MM HMCCIEI0BATENbCKON
JeSITebHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIN ammapat
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIEH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB U MCCIEIOBAHUNA (PU3NYECKUX MPOIECCOB
pacrpenenaTb 00s13aHHOCTH B TpyIIe B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CJIEIUTh 3a BBIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTb IPYMNIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMMO/ICHCTBUE, IPOSBIISISI FOTOBHOCTh pa3peliaTh KOH(MIUKTHI.

K xoHuy oOyueHus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JBMXKEHHUs, Nedopmanus (ynpyras, IiacTuieckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEpErpy3Ku, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPJOro Tejla, PaBHOBECHE,
MEXaHUYEeCKHue KojiebaHusi W BOJHBL, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JTATbHO30PKOCTh, CHEKTPhl HCIyCKaHWs M MOINOIIeHus, anbda, Oera- M Tramma-
W3JTy4€HUs1, U30TOIIbI, SIACpHAs SJHEPIE€THKA,

pa3iauyaTh SBJIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHENHOE [BUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHNE, CBOOOIHOE MaJieHHe Tell, pPABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TeEJ, PEAKTHUBHOE JIBH)KCHHE,
Kosie0aTesbHOE JIBIKEHUE (3aTyXalolllie U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,



BOJIHOBOC JBIJKCHHE, OTPaXCHHE 3BYyKa, MNPAMOJIHMHEHHOE PACIPOCTPAHECHHE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOIO CIEKTPa U3JIy4EeHHUS]) 110
OIIMCAHUIO UX XAPAKTEPHBIX CBOKMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYECHHBIX (PM3NYECKHX SBJICHUN B OKPYXKaroleM Mupe (B
TOM 4uciie (U3NYECKUE SABJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, LyHAaMH, 3XO, IL[BETa Tell,
ONTUYECKUE SBJICHUS B  MPHUPOJAE, OHOJOTHYECKOE JACWCTBHE  BHIUMOTIO,
yIBTPadUOIETOBOTO U PEHTTEHOBCKOTO HM3JIYYCHUN, €CTECTBEHHBIN paJlOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyuYeHHE TMPUPOAHBIX MHUHEPAJIOB,
JefiCTBUE palMOaKTUBHBIX U3IYyYEHHI HAa OpraHu3M 4eJoBeKa), IPU 3TOM I1EPEBOIUTH
NPaKTUYECKYIO 3a/ady B y4eOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA Te M (pU3MUYECKHUE SBICHUS, UCTIOIB3Ys (PU3NIECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Teljla NPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpPEHHE, NMEPEMEIIEHNE, IIyTh, YIVIOBAasl CKOPOCThb, CWJIAa TPEHUS, CWJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMSI, BEC TeJla, UMILYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb, NOTEHLIUAJIbHAS SHEPTUs TeJa, MTOJAHIATOIO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIbHAS SHEPIUsl CXKATOW IIPYKUHBI, KHHETHYECKas
SHEPrusl, MOJIHAs MEXaHUYECKasl SHEPTUsl, IEPUOJ U YacTOTa KOJIeOAHUM, AJIMHA BOJIHBIL,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeJb MPEIOMIIEHUS CPEJIb),
IpY ONHCAHUU MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIHYWH,
0003Ha4YeHHs] M €AMHULIBI (PU3MUECKUX BEIMYMH, HaXOOUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PM3UYECKYIO BETMUMHY C IPYTUMHU BETMUYNHAMU, CTPOUTH IPapUKH N3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu3oBaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHUs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLHUII CYIEPIIO3ULIHHA CHUII,
IIPUHIMIT OTHOCUTEIBHOCTH ['anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpAHEHUS UMITYJIbCA,
3aKOHbl OTpPAXXEHUs M MPEIOMIICHHMS CBETa, 3aKOHbl COXPAaHEHUS 3apsoBOIO H
MacCOBOI'0 YHCEJI IIPU AJIEPHBIX PEAKIMSIX, IPH ITOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATh (pU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalUl  NPAKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOpOH Ha 2—
3 u3y4yeHHBIX CBOWCTBAa (U3MYECKUX SBJIECHUM, (QUINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3aJa4l (OMHUPAIOLIHECs] HA CUCTEMY U3 2—3 ypaBHEHHUM ), UCTIONb3YSI
3aKOHBI U (POpMyJibl, CBsI3bIBafOlIMe (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
yCIIOBUSL 3a/ladyd 3allMChIBaTh KpaTKOE YCJIOBME, BBIABIATh HEINOCTAIOUIUE WM
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEIICHUS,
IPOBOAWTH PACUETBl W OLEHUBAaTh PEATMCTUYHOCTb IIOJYYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH (U3UYECKUX METOJIOB,
UCIIONIb3YSl OIMCAaHUE WCCICNOBAHMS, BBIACIATH IIPOBEPSEMOE IPEATOI0KECHUE,



OLICHUBATh MPAaBWJIBHOCTh IMOpS/IKA IPOBEIEHUS HCCIEAOBaHUA, JeJaTh BBIBODI,
WHTEPIPETHPOBATH PE3YNIbTATHI HAOIIOICHUN U OBITOB;

MPOBOJIMTH OMBITHI IO HAOIOJCHUI0 (PU3NYCCKUX SBICHUN WIH (PU3UIECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HbioTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAaITHHUKA OT MAaccChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIeOaHUM, MPSMOIMHEITHOE pacpOCTpaHEeHUE
CBeTa, pa3ioKeHne OeIoro CBeTa B CIEKTP, U3yUYEeHHE CBOWCTB H300pakeHHUs B IIJIOCKOM
3epKaje U CBOMCTB H300pa)KeHUs MpeaMeTra B coOuparolled JHuH3e, HaOltoJIeHue
CIUIOIIHBIX UM JIMHEHUYaThIX CIEKTPOB H3JIyYEHHUs): CaMOCTOSITENIBHO COOHpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa 00OpyIOBaHMS, OMUCHIBATH XOJ OIBITA U €ro
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOANTHh TPHU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, ONpPENeNsis CpeaHee
3HaYeHHEe H3MepAeMoil BelUYUHBI ((POKYCHOE pacCTOSHHE COOUpAromiei JIMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

MPOBOAMTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHH C HCIOJIB30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU TIPY PAaBHOYCKOPSCHHOM JIBHYKEHUHU
0e3 HayallbHOI CKOPOCTH, Mepro/ia KojaeOaHui MaTeMaTHUYeCKOro MasgTHUKA OT JTMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHUS CBETa OT yIJia MaJeHUs U YIJia MPeIOMIICHUS OT
yIia majieHus1): TUIaHUPOBATh HCCIEI0OBaHHE, CAMOCTOSTEIbHO COOMpaTh YCTaHOBKY,
bukcupoBaTh pe3yiabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
TabIuI ¥ rpaduKoB, IeJaTh BHIBOJBI MO PE3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJAUTH KOCBEHHbIE HU3MEpPEHHsS (DU3MUECKUX BEIMYMH (CpeqHsisi CKOPOCTh U
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JBWKCHHU, YCKOPCHHE CBOOOIHOTO TaJICHUS,
KECTKOCTh TPYKUHBI, KOXPQPUIIMEHT TPEHUS CKOJBXKCHHS, MEXaHWdecKas paboTa u
MOIIHOCTb, YACTOTA U MEPHO;] KOJICOAHUI MATEMATUYECKOTO U IPYKHHHOTO MasTHUKOB,
ONTHYECKass CWiIa coOuparoeil JMH3bI, pPaJUOAKTUBHBEIM (OH): MIaHUPOBATH
U3MEpEeHHs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJHATH H3MEpEHUs,
cIenysl PeIOKEHHOW HHCTPYKITUH, BEIUMCIISITh 3HAYCHHE BETMUYUHBI M aHATU3UPOBATh
MOJTy4YeHHBIE PE3yNbTAThI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuvaTh OCHOBHBIC TPHU3HAKU HM3YUYCHHBIX (DU3MYECKHX MOJCNel: MaTephalibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOYEYHBIM WCTOYHHK CBETA, JIyd, TOHKAs JIMH3A,
TUTAaHEeTapHAsI MOJICITb aTOMa, HYKJIOHHAs! MOJIC)Ib aTOMHOTO SI7Ipa;

XapaKTepU30BaTh TPUHIUIBI JIEHCTBUS W3YYEHHBIX NTPHOOPOB M TEXHUYECCKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHUS,
paccTOsSHUS U YCKOPEHHsI, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIONIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX YCTPOMCTB,
WU3MEPUTENbHBIX TPHOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHICHUH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsl TIOCTPOCHHUS M300paKeHUH B ITIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHQPOPMAIMIO O TMpHUMEpax) MPAKTHUECKOTO
UCTIONIb30BaHUsT (M3MUYCCKUX 3HAHWUK B IOBCEAHCBHOW KH3HU JIJIs OOCCIICUCHUS
0e30MacHOCTH TpU OOpalieHMH ¢ OpuOOpaMH U TEXHHUYECKHMMH YCTpPOWCTBaMH,
COXpaHECHHS 370pPOBbSI M COOJIOJICHUS HOPM OSKOJOTHYECKOTO IIOBEACHHS B
OKpYXarolleH Cpeae;



OCYILECTBIIATh MOMUCK MH(pOpManuu (¢uszndeckoro coaepxkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYs TMOUCKOBBIM 3alpoC, HAXOAUTh IIyTH OIpEeJICHUsS
JIOCTOBEPHOCTH TOJy4€HHOW HMH(pOpMAlMM Ha OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOTHUTEIIbHBIX NCTOYHHUKOB;

UCIOJIb30BaTh MPHU BBHIIOJHEHUU YUYEOHBIX 3a/laHMi HayYHO-IOIYJIAPHYIO JINTEPaTypy
($U3UIECKOro coaepxKaHus, CIpaBOYHbIE MaTePHAaJIbl, peCypchl ceTu IHTepHET, BIaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMAUM W3 OJHOH
3HAKOBOM CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE MH(OpMAIK U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUs, MyOIMYHO TPENCTaBIsATh
pe3yiabTaThl IPOSKTHOW WIM HCCIIEI0BATEIbCKON JESATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCITIOJIb30BaTh M3YYCHHBIM IMOHATUHHBIA ammapar M3ydaeMmMoro pasaena (U3uKd |
COIIPOBOKIATh BBICTYIUIGHHWE MpPE3CHTAlMed ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEpPCTHHUKOB.
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Hroro no paszneny 40
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71 Mexaandeckne 7 3 but6mmoreka [IOK
) KoJieOaHus https://m.edsoo.ru/7f41a4a6
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3.1
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Hroro no pazneny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3ZIC<§HZICT aHCHUS 6 2 bubmorexa LIOK
’ pactipoctp https://m.edsoo.ru/7t41a4a6
cBeTa
42 f;f;ifme 6 3 Brbmmorexa LIOK
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Pa3zgea S. KBaHTOBBIC SIBJICHUS
51 momomemmecsera 4 | Bubimorexa LIOK
' 5 https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 1 bubnmnoreka [HOK
) a1pa https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
>3 Anepubie peaxiuu 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuUTEIHHO0-00001IAKOIMH MOYJIb
IToBTOpEHUE U
6.1 0000111eHHE ) bubnuorexa [JOK
' coJepaKaHus Kypca https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102 3 7
YACOB I10 ITPOT'PAMME
[TPOBEPAEMBIE [MPEAMETHBIE PE3VJIbBTATHI OCBEHUA OCHOBHOI
OBPA30OBATEJIbHOU ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA
7 Knace
EO(J:Be AEMOTO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pa3oBaTe/iLHOI
poBep NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
1.1 HCIMOJIb30BATh N3YUYEHHbBIE TOHATHS
12 pasznuuaTh SBICHUS IO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
) JEMOHCTPHPYIONINX JaHHOE (PU3NIECKOE SIBIICHUE
pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PHU3UUYECKHUX SIBICHUIN B OKPYKAIOIIEM MHUpE, B
13 TOM unciie GU3HUYECKHE SIBJIICHUS B MPHUPOJIE, MPU ATOM TMEPEBOAUTH MPAKTHICCKYIO
' 3aaqy B y4eOHYI0, BBIIEISATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PUINIECKUX
SIBIICHUU
OTHCHIBATh U3YUYEHHBIC CBOMCTBA TEN M (PU3UUECKHUE SBICHUS, UCTIONB3Ys (PU3NUeCcCKue
1.4 BEJIMYUHBI, IPU OMMCAHUH MPABUIHHO TPAKTOBATH (DU3UUECKHI CMBICT UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHSI W CAWHHIIBI (PU3NICCKUX BEJIUYHMH, HAXOJUTH (OPMYIIBI,




L.5

1.6

1.7

1.8

1.9

1.10

1.11

CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JIPYTMMHU BEIMYMHAMH, CTPOHTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (DPU3MUECKUX BETMYHH

XapaKTepu30BaTh CBOWMCTBA Tel, (U3MYECKHUE SIBICHUS M IPOLECCHI, MCIOJb3Ys
W3yYeHHBIC 3aKOHBI, MPHU ATOM JIaBaTh CJOBECHYIO (HOPMYITUPOBKY 3aKOHA H
3aIlUCBIBAaTh €T0 MAaTEMAaTUYECKOE BBIPAXKEHUE

OOBSICHATh (PU3MUYECKHE SIBIECHUS, IPOLECCHl M CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUl IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHNE U3 1 — 2 JJOrMYecKHX I1aroB ¢ onopou Ha 1
— 2 WU3yYEHHBIX CBOICTBa (IM3MYECKHX SBICHUH, (QU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU

pemate pacuy€THble 3amaud B 1 — 2 1eWCTBUS, UCIONB3YS 3aKOHBI M (HOPMYIIbI,
CBSI3BIBAIONIME (PU3WYCCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33Jla4d
3aMMCchIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (DU3MUECKHE BEIUYHHBI B (POPMYIBI U
MPOBOANTH PACUYEThl, HAXOJIUTHh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC IS PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOTYyUYEeHHOU (PU3HMUECKON BEITMUUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH MOMOIIK (HU3HUECKUX
METO/ZIOB, B OIUCAaHUU HCCJICJAOBAHMS BBIIETATH MPOBEPSIEMOE MPEIOJIOKECHUE
(rumotesy), pasznUYaTh M HMHTEPHPETUPOBATH MOIYYCHHBIH pe3yibTaT, HAXOAHTh
OLIMOKYU B XOZI€ OMBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yabTaTaM

MIPOBOAMTDH OMBITHI O HAOMIOIEHUIO (DU3UYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB
Ten: (OPMYJIMPOBATH IPOBEPSIEMBIC TIPEIANONOKEHUS, COOMpaTh YCTaHOBKY W3
MIPEIJIOKEHHOTO0 000PYI0BaHHUSI, 3aMMUCHIBATh XO/1 ONbITa U (POPMYITUPOBATH BHIBOIBI

BBINIOJIHATh NPSMBIE H3MEPEHUS C HCHOJIb30BAaHMEM AaHAJOTOBBIX M IH(PPOBBIX
npuOOpOB, 3alKCHIBATH IOKa3aHUs MPHOOPOB C YUYETOM 3aJaHHON aOCONIOTHOM
MOTPEITHOCTH U3MEPEHUI

MPOBOAMTH MCCIEAOBAHNUE 3aBUCUMOCTH OJHON (PU3MUECKON BENTUYHMHBI OT APYTOM C
WCIIOIb30BAaHUEM TPSMBIX HM3MEPEHUM, y4acTBOBaTh B IUJIAHUPOBAHUHU Y4eOHOTO
UCCIeOBaHMs, coOUpaTh YCTAaHOBKY U BBIMOJNHATH  M3MEPEHUS,  CIEys
MPEAJIOKEHHOMY TUIaHy, (UKCUPOBATh PE3YJIbTAThl IMOJTYYEHHON 3aBUCUMOCTH
(bU3MYECKUX BEIIMYUH B BUJE NMPEATOKEHHBIX TaOIUI] ¥ TpadUKOB, AeNaTh BBIBOJBI MO
pe3yabpTaTaM UCCIEI0BAHNS

1.12

MIPOBOAUTh KOCBEHHBIE HM3MEpEHUs (U3NYECKUX BEIMUYUH, CJIEeNys MpeaoKeHHOU
MHCTPYKIIMHU: P BBIMOJIHEHUH U3MEPEHUI COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIUUCIISITh 3HAUE€HNE UCKOMOMN BETHUUHBI

1.13

1.14

1.15

1.16

coOmrofaTh NpaBWJa TEXHUKHM O€30IacHOCTH Mpu padbore ¢ J1abopaTOPHBIM
o0opyaOBaHHEM

yKa3blBaTh  NPUHLUINBl  JEWCTBUA NOpUOOPOB U TEXHUYECKHMX  YCTPOMCTB,
XapaKTepu30BaTh MPUHLMUIBI J€HCTBUA H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB ¢ TIOMOIIbIO UX OMHCAHMS, UCIOJB3Ysl 3HAHUS O CBOWCTBaxX (hPU3MUECKHX
SBJICHUI U HEOOXOMMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOJUTh TpPHUMEPHl (HAXOMUTh WHGOPMAIMIO O TMpHUMEpax) MPaKTUIECKOTO
WCIIONB30BaHUs (DU3UYECKUX 3HAHWUN B TOBCEJHEBHOW >KU3HU [UJII OOCCTICUCHHS
0e30MmacHOCTH TMpH OOpalleHnr ¢ TpudopaMu M TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHUs 3JI0POBbSI M COONIOJEHUS HOPM DKOJOTUYECKOTO TIOBEJCHUS B
OKpY>Karollen cpenie

OCYIIECTBISITH OTOOP UCTOYHUKOB MH(POPMAIIUU B CeTH MHTEPHET B COOTBETCTBHH C
3a/TaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCSI 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEISITh HH(DOPMALIHIO, KOTOpas SIBISETCS MPOTUBOPEUNBOM
WJTU MOKET OBITh HEIOCTOBEPHOM




1.17

1.18

1.19

Kon
NpoBePsieMOro
pe3yJbTarTa

1.1

WCIOJIb30BaTh MIPH BBIMOIHEHUU YUEOHBIX 3a/laHUil HAYYHONOMYJISIPHYIO JTUTEPATypy
(bu3MYeCKOTro CcoJep)KaHUs, CIPABOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIIQJICTh MpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus WHGOpMAIUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

COo3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3
MCTOYHHUKOB MH(pOpMAMK (PU3HUECKOTO COACPKAHUs, B TOM YUCIIE IMyOIMYHO JIeNaTh
KpaTKHe COOOIEHHsI O pe3ysIbTaTaxX IPOEKTOB WM yUeOHBIX HCCIEeI0OBaHUMN, IIPU 3TOM
IPaMOTHO HCIIONB30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (H3UKH,
COIIPOBOXAATH BBICTYIIJICHUE NTPE3EHTALIMEH

IIPpH BBIIIOJTHCHHU y‘Ie6HBIX IIPOCKTOB 1 I/ICCJ'ICI[OBaHI/II‘/'I pacnpeaciiaThb 0053aHHOCTH B
rpynri€e B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJiadyaMU, CJIICANUTD 3a BBIITOJHCHUCM I1JIaHA
,Z[eI\/'ICTBI/II\/'I, aJICKBATHO OLCHHUBATH COOCTBEHHBIN BKJIaad B OCATCIIbHOCTb TPYIIIIbI,
BBICTPpanBaTh KOMMYHUKATUBHOC BSaI/IMOHGfICTBPIG, YUUThIBasA MHCHHUC OKPYIKAIOI[MUX

8 Kiacc

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa30oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

pasiiniaTth ABJICHHA 11O OIIMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIIUX TAHHOC (I)I/ISI/I‘{CCKOC SBJICHUC

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SBICHUIN B OKPYKAIOIIEM MHUpE, B
TOM YHUCIIe (PU3HUYECKUE SIBJICHUS B TPUPOJIE, IPH ITOM MEPEBOIUTH MPAKTHICCKYIO
3aauy B y4eOHYIO0, BBIIEJSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU) (U3HMUECKUX
SIBJICHUI

1.4

OINHCHIBAaTh U3YUYEHHBIE CBOMCTBA TEJ U (PU3NUECKUE SIBICHUS, UCNIOJB3Ys (PrU3HUECKUE
BEJIMYMHBI, IPH OMMCAHUH MTPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHHsS] M €AWHULBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTMMHU BEJIMYMHAMH, CTPOMTH
rpadUKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MYECKUX BETMYHH

1.5

XapaKTCpUu3oBaTh CBOMCTBA TCI, (1)I/ISI/I‘~I€CKI/I€ ABJICHUSA W TPOLECCHI, HCIIOJIb3Yys
HU3YYCHHBIC 3aKOHBI, IIpU 3TOM HOaBaTb CJIOBCCHYHO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIMMCBIBAThb €0 MAaTCMATHUYCCKOC BBIPAKCHUEC

1.6

1.7

1.8

OOBACHATH (U3NYECKUE TPOLECCHl U CBOMCTBA TE€l, B TOM YUCIE U B KOHTEKCTE
CUTyallul  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUYUHHO-
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH 00bACHEHHE U3 | — 2 JOrMYECKUX II1aroB ¢ MOMOIIBIO |
— 2 W3yuYeHHBIX CBOICTBa (U3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA WIHU
3aKOHOMEPHOCTH

pemiath pacuy€THble 3a1aud B 2 — 3 1eicTBUS, MCHONB3YsS 3aKOHBI M (OPMYJIHI,
CBs3bIBAIOLIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBUSA 3aJaud
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HEAOCTATOK JAHHBIX JUIsl PELICHMs 3a7auH,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE I €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJyUYEHHOE 3HaUeHHE (PU3NUECKON BETMUYMNHBI C U3BECTHBIMU JAHHBIMU

pacrio3HaBaTb HpO6JICMBI, KOTOPLIC MOKHO PpCHIUTHL IIpU IMOMOIIN (I)I/I3I/I‘-IGCKI/IX
METOJ0B, HCIIOJIB3YA OITMCaHHEC HUCCICIO0BaHUsI, BBIACIIATH IMPOBEPAECMOC
MPCANOJIOXKCHUC, OUCHHUBATL IIPABUJIIBHOCTL IMOPAJAKAa MHPOBCACHUA HCCICAOBAHUA,
J€J1aTh BBIBOJIbI




1.9

MPOBOJIUTH OTIBITHI 110 HAOTIOACHUIO (PU3UUECKUX SBICHUN MU (PU3MUYECKHX CBOMCTB
Ten:  (opMylupoBaTh IMpOBEpsieMble IPEAINONOKEHHs, COOMpPaTh YCTaHOBKY U3
MPEUI0KEHHOT0 000PYI0BaHUS, OMCHIBATh X0 ONBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIITOJHATDb HPAMBIC U3MCPCHUA C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60p0B U 1aT4YUKOB
(GU3MYECKNX BEIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHHH C y4ETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOU (PM3MYECKOW BEIMYUHBI OT JPYTOH C
UCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH: IUIAHUPOBATh HCCIEIO0BaHHUE, COOMpaTh
YCTQHOBKY M BBINOJHATH M3MEPEHHS, CIenysl NPeAIOKEHHOMY IUIaHy, (pUKCUpPOBATh
pe3yJIbTaThl HOJIYYEHHOM 3aBUCUMOCTH B BUJI€ TaOJIUI] U TpaUKOB, €J1aTh BEIBOBI 110
pe3yJIbTaTaM UCCIEI0BAHUS

1.12

MIPOBOJNTHh KOCBEHHBIC M3MEPECHHs (PM3MUECKUX BEIUYHH: TUIAHUPOBATH U3MEPCHHS,
coOupaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLHU, U
BBIYUCIISITh 3HAYECHUE BEJTUUHHBI

1.13

1.14

coOmogaTh TpaBWiIa TEXHUKH O€30IacHOCTH TMpH paboTe C  J1abopaTOpHBIM
obopyIoBaHHEM
XapaKTepU30BaTh MPHHIMIBI JCHCTBHS W3YYCHHBIX MPUOOPOB M TEXHUYCCKUX

YCTPOMCTB C OIOPOW Ha UX OMMCAHUS, MCIIOJb3Ysl 3HAHHUS O CBOMCTBAX (PU3MYECKUX
SIBJICHUN ¥ HE0OXO0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOHMCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
CX€MaM M CXEMAaTU4YHBIM PHUCYHKaM, COCTaBIATh CXEMbl JJIEKTPUYECKHX LENeH ¢
IIOCJICOBATEIBHBIM U IApaJUIEIbHBIM COCIUHEHUEM JJIEMEHTOB, Pa3nyas yCIOBHBIC
0003HAYEHHM S HIIEMEHTOB JIEKTPUUECKUX LieTei

MPUBOJIUTL MpPHUMEpPHl (HAXOAUTh HWHGOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
HUCIIOJIb30BaHUA (i)I/IBI/I‘-IeCKI/IX 3HAaHUHM B HOBCGIIHGBHOI71 KHU3HU [OJId obecrneueHust
0e30MacHOCTH MpH OOpalieHud ¢ OpudopaMU U TEXHUYECKHUMH YCTPOHCTBamH,
COXPAaHEHHUs 3J0pOBbS M COOJIOACHHMS HOPM DKOJOTMYECKOTO IMOBEACHHUS B
OKpY>Karolllen cpenie

OCYILECTBIATh MOUCK MHpOPMALUU (PU3NYECKOTO COJepKaHus B ceTH VHTepHeT, Ha
OCHOBE HMCHOLINXCA 3HAaHUHA H HYTéM CpaBHCHHUA IOOMNOJHUTCIBbHBIX HCTOYHHUKOB
BBIIENIATE MH(OpPMAIMIO, KOTOpas SBISETCA NPOTUBOPEYMBOM MM MOXKET OBbITH
HEJIOCTOBEPHOM

1.18

1.19

WCI0JIb30BaTh MPU BHIIOJHEHUH YUEOHBIX 3aJJaHU HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
¢u3nyeckoro cojep:KaHus, CHpPAaBOYHbIE MaTepualbl, pecypchl ceTd HHTepHerT;
BJIaIeTh NMpUEMAMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE IMUCBMEHHBIE U KpPAaTKHE YCTHBIE COOOIIEHMs, 00001as
MHGOPMAILMIO U3 HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOrO COAEP)KaHUsS, B TOM YHCIe
myOJUYHO  TPEACTaBIATh  pPe3yJbTaTbl MPOEKTHOW WJIM  HUCCIIENOBATEIbCKOM
JesITeIbHOCTH, TIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUYEHHBIH MOHATHHHBINA amnmapar
Kypca pU3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAITUCH

1.20

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUM (PU3MYECKHUX MPOLECCOB
pacripenienaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMH 3a/1a4aMH,
CIIEINTh 3a BBIIIOJIHEHUEM IUIaHA JEUCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLIEHUBATh COOCTBEHHBI BKJIaJ B  JAEATENbHOCTb TPYMIbI, BBICTpaUBaTh
KOMMYHHKAaTHBHOE B3aUMO/ICICTBHE, TPOSBIISAS FTOTOBHOCTH pa3pemiaTh KOHGIUKTHI

9 kiacc




Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATUSA

1.2

1.3

pasiuyaTh SBJICHUS IO OMHCAHUIO UX XaPAaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (DU3MYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM 4YHClie (U3NYESCKUE SIBIICHUS B MPUPOJE, MPH ITOM MEPEBOIUTH MPAKTUYCCKYIO
3a71ayy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBONCTBA (MpHU3HAKH) (HU3UIECKUX
SIBJICHUN

1.4

OIMCHIBATh U3yUCHHBIC CBOMCTBA TN U (PU3NYECKHE SBICHUS, UCTIONB3YS (hU3NIECKHE
BEJIMYMHBI, IPH OMMCAHUU ITPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT UCIIOJIb3YEMbIX
BEIMYMH, 0003HAUYEHUS M EJUHULBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (OPMYJIHI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTMMHM BEIMYMHAMHU, CTPOUTH
rpaduKy H3yYSHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHS W IPOLECCHI, HCHOJb3Ys
W3yYEHHBIC 3aKOHBI, MPH ATOM J1aBaTh CJOBECHYIO (HOPMYIHPOBKY 3aKOHA H
3aIlUCBIBAaTh €M0 MAaTEMaTHUUECKOE BbIpA)KEHUE

OOBSICHATh (U3UYECKHE TPOLIECChl M CBOMCTBA TeJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallul  IPAaKTHUKO-OPUEHTUPOBAHHOIO  XApaKTepa:  BBIABIATH  IPUYHUHHO-
CJICZICTBEHHbIE CBSI3U, CTPOUTh 00BbACHEHHE U3 2 — 3 JOIrMYECKUX II1aroB ¢ HOMOIIBIO 2
— 3 wu3ydYeHHBIX CBOICTBa (M3MYECKUX SBICHUH, (QHU3MUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTHU

pemiath pacu€THble 3ajauyd (OmuparolMecs Ha cucreMy U3 2 — 3 ypaBHEHHl),
UCIOJIb3Ysl 3aKOHBI M (POPMYJIbI, CBs3bIBarOlIME (PU3MUECKHUE BEIUYMHBI: Ha OCHOBE
aHaJM3a yCJIOBUS 3a7audl 3alMChIBaTh KPATKOE YCIOBHE, BBISABIIATH HEOCTAIOLINE WIH
130bITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE AJI PELICHMUS,
IIPOBOAUTH pacdy€Tbl M OLIEHHWBATH PEAINCTUYHOCTh IIOJYUYEHHOIO 3HAYEHHUS
(hbU3UYECKON BEITMYUHBI

1.8

1.9

1.10

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIN (PU3NYECKUX METOJIOB,
UCIONB3ysl OINUCAaHWE MCCIENOBAHUS, BBIACIATH NPOBEPAEMOE  IMPEAIIOIOKEHHUE,
OLIEHMBATh TMPABWIBHOCTh TMOpSAAKA IPOBEIECHUS WCCIIENA0BaHMS, JIeNaTh BBIBOJBI,
MHTEPIIPETUPOBATh Pe3yJIbTaThl HAOIIOICHUH U ONBITOB

IIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UYECKUX SBICHUN MM (PU3NYECKUX CBONCTB
TE€J: CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa 00Opy/ioBaHUS,
OIMCBIBATh XOJI OIBITA U €T0 Pe3yNbTaThl, POPMYIHPOBATH BHIBOIBI

MPOBOAUTH NPU HEOOXOAMMOCTH CEpUI0 TNMPSAMBIX HM3MEpPEHUH, Oompenensst cpeaHee
3HaYeHHE HU3MepseMOi BeNUYMHBI ((POKYCHOE pacCTOSIHHME COOMpAaroleil JIMH3bI),
000CHOBBIBaTh BBIOOp crIoc00a n3MepeHus (M3MEepUTEIbHOro Mprubdopa)

1.11

1.12

MPOBOJIUTH HMCCJIEIOBAHUE 3aBHCUMOCTEH (DM3MYECKUX BEITUYHH C HMCIOJIH30BAHHEM
NpSMBIX H3MEpPEHUH: TMIaHUPOBaTh HCCIENIOBAaHUE, CaMOCTOSITENLHO COOUpATh
YCTaHOBKY, (UKCHpOBaTh pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (PHU3NYECKUX
BEJIMYMH B BUJIE TAOIHIM IpaUKOB, JENaTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHUS

MIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYHMH: IUIAHUPOBATh U3MEpPEHUS,
co0upaTh SKCIEPUMEHTAJIBHYI0 YCTAHOBKY M BBINOJHATH W3MEpPEHUs, Cleays
MIPEIIOKEHHOM MHCTPYKLHUH, BBIYHUCIATH 3HAYEHHE BEIUYMHBI U aHAIU3UPOBATH
MTOJIyYEHHBIE PE3yJIbTaThl C Y4ETOM 3a/IaHHOU MTOIPENIHOCTH U3MEPEHUI

1.13

coOnrofaTh NpaBWia TEXHUKKM Oe€30MacHOCTH TMpu padbore ¢ J1abopaTOPHBIM
00opyI0BaHHEM




1.14

pa3nuyaTh OCHOBHBIC NPU3HAKK HM3YUYCHHBIX (U3NUYECKUX MOJEJeH: MaTepHalbHas
TOUKa, abCOJIIOTHO TBEPIOE TEJIO, TOYCUHBIH HMCTOYHMK CBETa, JIy4, TOHKas JIMH3A,
IJIAHETapHasi MOJEIIb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTI'O SApa

1.15

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUA M3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB ¢ OMOPON Ha MX OMHMCAHMSA, MCIIOIb3Ys 3HAHHS O CBOMCTBaX (pU3MYECKUX
SBJICHUI U HEOOXOJUMBbIe (pU3HUECKUe 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

WCIIO0JIb30BaTh CXEMbl U CXEMATHUUHbIE PUCYHKH U3YyUYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU Yy4eOHO-
MPAKTUYECKHUX 3a7a4, OMTHYECKHUE CXEMBI JIJIsi IOCTPOCHUS M300pKEHUH B TIOCKOM
3epKajie ¥ cobuparouieil TuH3e

MPUBOJUTL MpPHUMEpPHl (HAXOOUTh UHGOPMALMIO O MpHUMepax) MPaKTUYECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHUM B TOBCEAHEBHOW JKWU3HHM JJisi OOecredeHUs
0e30MacHOCTH MpH OOpalieHuH ¢ OpudopaMu M TEXHUYECKHUMH YCTpOIiCTBamu,
COXpaHEHHUs 3JI0POBbSI M COONIOJEHUS HOPM SKOJOTUYECKOrOo IIOBEJCHUS B
OKpYXKarole cpene

OCYIIECTBIIATh MOMCK HMH(MOpMaNUU (PU3UUECKOrO coiepx aHus B ceTu HHTepHer,
CaMOCTOSITEIILHO (POPMYJIIUPYsT TTOMCKOBBIA 3alpoc, HAXOAHWTh ITyTH ONPEICICHUS
JOCTOBEPHOCTH TMOJY4YeHHOW UWHGOpMAlMd Ha OCHOBE WMEIOIIUXCS 3HAHUM H
JIOTIOJTHUTEIHHBIX HCTOUHUKOB

UCIOJIb30BATh IIPH BBHINOJIHEHNUH YUEOHBIX 3aJJaHUi Hay4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYIEeCKOTO COJepKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTd HHTepHerT;
BlaJleTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALMM U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U YCTHBIE COOOIICHUsI Ha OCHOBE MH(OpMAIIH
U3 HECKOJbKMX MCTOYHHKOB (DPM3NYECKOIO COJEpKaHMs, ITyOJMYHO IPECTaBIATh
pe3yabpTaThl IPOEKTHOM WIIM MCCIIEIOBATEIbCKON ACATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCMOJIb30BaTh WM3YYEHHBIH MOHATUHHBIA ammapaT W3ydyaeMmoro pasjaena (U3MKU U
COIMPOBOXAATh BBICTYIIJICHUE IpE3eHTaluell ¢ y4éToM OCOOEHHOCTEM ayauTOpHH
CBEPCTHUKOB

MpPU BBHIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBAaHHWA (U3MUECKUX IMPOLIECCOB
pacrnpenenath 00S3aHHOCTH B TPYIMIE B COOTBETCTBHH C MOCTABIEHHBIMHU 3a/1a4aMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JEHUCTBUUA M KOPPEKTUPOBATH €ro, aJaeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIQJ B  JIEATENBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHHKAaTHBHOE B3aMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHQIUKTHI

Kon
pa3iena

ITPOBEPAEMBIE SJIEMEHTBI COJAEPXXAHIM A
7 xnacc
Kon

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA
3JIEeMEHTa

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXXAIOILIET'O MHPA

dusuka — HayKa O IIpUuponac. SIBnenus IpUpoOabI. dusnueckue SBICHU:
1.1 MCXaHUYCCKHUE, TCIIOBBIC, OJJICKTPHYCCKUEC, MAarHuTHBIC, CBCTOBEIC,
3BYKOBBIC

du3nyecKkue BeIUIUHbI. I/I3MCpCHI/IC (I)I/I3I/IquKI/IX BeIU4uH. OHU3NIECKUE

1.2 .
npubopsl. [lorpemuocTs u3mepeHuit. MexxayHapoHasi cucTeMa eIMHHII

EctecTBeHHOHAy4HBI METON TIO3HAHUS: HAONIOJCHUE, IMOCTAHOBKA
1.3 HAay4YHOr'0 BOMPOCA, BBIABMUKEHUE THIOTE3, SKCIEPUMEHT MO MPOBEPKE
TUIIOTE3, 00BSICHEHNE HAOIIOIAEMOTO SIBIECHUS

1.4 Onucanne pU3NYeCKUX SBICHUI ¢ MOMOLIBIO MOJIEeH




L.5

[TpakTuyeckue paboOTHI:

N3MepeHne paccTosiHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

OnpezneneHue pa3MepoB MaJIbIX TeJ.

W3mepenue temiieparypbl IpHU HNOMOLIM KUIAKOCTHOTO TEPMOMETpa U
JJaTYUKa TEMIEpaTyphbl

ITEPBOHAYAJIBHBIE CBEJJEHNM O CTPOEHNH BEIIIECTBA

CTpOGHI/Ie BEIIECTBA: aTOMbl M MOJICKYJIBI, HX PpPa3MEpPEI. OHBITI)I,

2.1 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA
29 JBwxenue yactul] BemiecTBa. CBS3b CKOPOCTU JBMIXKEHHUS YacTHI[ C
' TeMriepatypoi. bpoyHoBckoe nBmkenue, muddys3us
2.3 B3anmoaeiicTBre YacTUIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE
ArperatHble COCTOSIHUSI BEHIECTBA: CTPOCHUE Ta30B, >XHAKOCTEH U
24 TBEPABIX (KpUCTAIITMYECKUX) Tesl. B3auMocBs3b Mexay CBOICTBaMH
BEIIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX U X aTOMHO-MOJICKYJIIPHBIM
CTPOCHHEM
2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BO/IBI
[TpakTrueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJAOM psioB  (C  HCIOJIB30BAaHUEM
2.6 dboTorpaduii).

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.
OnbITHI IO OOHAPYKEHHIO IEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSKEHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe JBUXKEHNE. PABHOMEPHOE ¥ HEPaBHOMEPHOE JBUKCHHE
39 Cxopoctb. CpeHsisi CKOPOCTh TP HEPABHOMEPHOM JIBH)KEHUU. Pacuér
IIyTH U BPEMEHHU JBUKCHHUS
33 SIBnenue nHepuun. 3aKOH MHEpLUK. B3anMmozeiicTBue Tesl Kak IpUYnuHa
' W3MEHEHUSI CKOPOCTH JIBH>KEHU Tell. Macca Kak Mepa HHEPTHOCTH TeJla
34 [TnotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B
' enuHuIle 00bEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJEHCTBHUS TEI
36 Cuna ympyrocth u 3akoH ['yka. I3mepeHne cCuibl € IOMOILBIO
JMHAMOMeETpa
37 SIBnenue TAroTeHus U cuiia TskecTd. Cuia TSHKeCTH Ha IPYTUX IUIaHeTax.
] Bec tena. HesecomocTh
33 Cuna tpenust. TpeHue CKoNbXKeHUS U TpeHUE MOKos. TpeHue B mpupoe
' U TEXHUKE
39 CrnoxeHue cuil, HallpaBJIEHHBIX IO OJIHOM IpsiMoi. PaBHOAelcTBYOIIast
' cui
[TpakTiueckue paboThI:
OmnpeneneHne CKOPOCTH paBHOMEPHOTO JBMKEHMS (IIIApUKa B )KUJIKOCTH,
MOJCNIA DJEKTPUUYECKOTO aBTOMOOWIS W Tak panee). OmnpeneneHue
CpelHel CKOpOCTH CKOJIbKEHHMsS OpycKa WM IIapUKa 0 HAKJIOHHOM
3.10 miockoctd.  OmnpeneneHue IIOTHOCTH  TBEpHOro Ttena. OMNbITHI,

JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshKeHUS (AeopMaliiu) mpy>KUHbI
OT IPUJIOKEHHOUN CHIIbl. OMBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI
TPEHHSI CKOJIbKEHUS OT BECAa TeElla M XapaKTepa COINPUKACAIOLIUXCS
MMOBEPXHOCTEN




@usuyeckue sBICHUS B INPUPOAEC: IIPUMEPHI ABUKECHUSA C Pa3IU4YHBIMU

3.11 CKOpPOCTSIMM B JKMBOW W HEXHUBOW MpUpOJIE, JACUCTBUE CHUJIbI TPEHUS B
MIPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTponcTBa: AMHAMOMETP, OIIIUITHUKI
JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEM 1 I'A30B
41 [aBnenne TBEpmoro Ttena. CrnocoObl YMEHBIIEHUS M YBEJIUYECHUS
JTaBJICHUSI
4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a 0T 00bEMa, TeMITepaTyphl
43 [lepenava naBnenust TBEPABIMHU TEJIaMU, KUJIKOCTIMU U ra3zaMH. 3aKOH
' [Tackaiis. [IlHeBMaTHUECKHE MAILIMHBI
44 3aBUCHUMOCTh JaBJICHUS >KUIKOCTH OT TiayOuHbl. [mapocraTtuueckuii
] napajokc. Coobmatomnuecs cocybl. [ mapaBimueckue MeXaHU3Mbl
ATtmocdepa 3emin u atMmocdepHoe naBieHue. [IpuurHbI cynecTBOBaHHS
4.5 BO3aymHOM oOomouku 3emnu. Onweir  Toppuyermnu. 3aBUCHMOCTD
aTMoc(epHOro JaBJICHHSI OT BBICOTHI HAJI YPOBHEM MOPsI
46 W3mepenne armocdepHoro navieHus. [Ipubopsl s  u3MepeHHS
aTMoc(hepHOro JaBiIeHHUS
47 JleiictBre KUAKOCTM M Ta3a Ha TMOrpyXEHHOE B HHUX TeloO.
' BritankuBaromas (apxumMeioBa) cuiia. 3akoH Apxumena
4.8 [InaBanue Ten. Bo3ayxorniaBanue
[TpakTuueckue paboThI:
HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOM
B OKMAKOCTb dYacTu Tena. OnpeneneHue BBITAIKUBAKOIIECH CHIIBI,
JICUCTBYIOIIEW HAa TENo, MOrpy:KEHHOE B KHUIAKOCTh. IIpoBepka
49 HE3aBHCUMOCTH BBITAJIKMBAIOIICH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B
' JKUJKOCTH, OT Macchl Tena. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKMBAIOIICH CHIIBI, ACHCTBYIONIEH Ha TEJIO B KUIAKOCTHU, OT 00bEMa
MOTPY>KEHHOM B KUJKOCTh YacTU Tela U OT IUIOTHOCTH KHUIKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHUE JIOAKU H
OIpeIeNIEHUE €€ TPY30II0bEMHOCTH
410 duznueckue SBICHUS B MPUPOJIC: BIUSIHUE aTMOCHEPHOTO JTaBJICHUS Ha
JKUBOU OpraHu3sM, IIaBaHue PhIO
TexHuueckue yCTpoWcTBa: COOOINAIOIIMECS COCYIbl, YCTPOWMCTBO
4.11 BOJIOTIPOBO/IA,  THUJPABIMYECKUN  TIpecc, MaHOMETp, Oapomerp,

BBICOTOMCD, HOpI.HHCBOfI HACoC, apCoOMETP

PABOTA, MOIIHOCTDB, OHEPT' U

5.1 MexaHnunueckas paboTa

5.2 Mexanudueckas MOIIHOCTD

53 [IpocTeie MeXaHU3MBI: phluar, OJOK, HAKJIOHHAs IUIOCKOCTbh. [IpaBuio
paBHOBECHsI pplyara

54 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKY

55 «3omoroe mpaBuio» MexaHukd. KoadpouiueHt mnone3Horo neicTBus
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHtmanpHast YHEPTUH TEJIa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas MeXaHUecKas SHEprus. 3aKOH M3MEHEHMS M COXpPaHEHUs
MEXaHUYECKOUN dHEprun

5.9 [TpakTueckue paboThI:




Onpenenenue padOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JIBUKECHUU Teja
10 TOPU3OHTAJILHON MOBEpXHOCTU. MccnenoBanne yciaoBUi paBHOBECHS
peraara. M3mepenune KIIJI HakimoHHONW IuiockocTd. M3ydenue 3akona
COXPAaHEHHs MEXaHUYECKON YHEPIUH

5.10 du3nyecKue SIBJICHUS B IPUPOJE: PhlUary B TeJie YEJIOBEKa
511 TexHu4YecKne yCTpOMCTBA: phIvar, MOJBH)KHBIA M HETIOABUKHBIN OJIOKH,
' HAKJIOHHAS IUIOCKOCTh, POCThIE MEXAHU3MBI B OBITY
8 Kiacc
Kon Kon
- eMeHTa IIpoBepsiemblie 3JIeMEHTHI COEPKAHMUS
TEIUIOBBIE ABJIEHUA

OcHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS

6.1 BemecTBa. Macca u pasmepbl MoJieKys. OTBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ TOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH

6.9 Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucranmnueckue u amopdHbIe TEeTIa

63 O6MCHeH%e CBOICTB TIa3o0B, ncnzncomueﬁ 1 TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJICKYJISIPHOKUHETHYECKON TEOPHH

6.4 CmauuBaHueE M KallWJUISIPHBIE SIBJICHUS

6.5 TemnnoBoe pacuIMpeHre U CkaTue

6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTIO JIBUKEHUS
YaCTHII

6.7 Buytpennsst sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpruu:
TEIUIoNepe1auya U CoBeplIeHre paboThl

6.8 Bunpl Tensonepenayn: TEMJIONPOBOIHOCTb, KOHBEKIINS, U3TyUYEeHUE

6.9 KomnyecTBo TEmIOTHL. Y aelbHas TEIIOEMKOCTE BEIECTBA

6.10 TemooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOrO OajaHca

6 6.11 [InaBneHve W OTBepAEBaHME KPUCTAIIMYECKHX BEIIECTB. Y AeNbHas

TEIJIOTA IJIABJICHUS
[TapooGpazoBanue u konaeHcarus. Mcnapenwe. Kunenuwe. VYnenpnas

6.12 TeII0Ta MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEpPATyphbl KHUIIEHUS OT
aTMocepHOTro TaBJICHUS

6.13 BnaxHocTh Bo3yxa

6.14 OHeprus TomuBa. Y ieibHasi TeNja0Ta CrOpaHus

615 [Ipunnuns! padotsl TeruoBbix Asurareneit KIIJI TemnoBoro neuratens.
TemoBele ABUTATENN U 3alIUTa OKPY>KAIOIIEN CPEIb

6.16 3aKOH COXpaHEHHUsI U IPEBPALLICHHS] SHEPTUU B TEIUIOBBIX MPOLIECCAX
[IpakTuueckue padbOTHI:
#H#HPar#H#H#ONbITEl 10 OOHAPYXKEHUIO NEUCTBUS CHI MOJICKYJISPHOTO
TIPUTSKCHUS.

6.17 ###Parf##ONBITHI 110 BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHON COJIM WIIN
caxapa.
HHHPar###ONBITE 110 HAOJIOJCHUIO TEIUIOBOTO DACHIMPEHUS TIa30B,
KUAKOCTEN U TBEPIBIX TEII.
##HPar#H##OnpeneneHue qaBjaeHMs BO3AyXa B OaJlJIOHE MIMPUIIA.




6.18

H##H#ParfH##ONBITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHUS BO3/lyXa
oT ero o0bEMa U HarpeBaHUs WIH OXJIAXKICHUS.

###Par###1IpoBepKa rUIoOTE3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
KHUJKOCTU B TEPMOMETPUYECKON TPyOKE OT TeMIEpaTyphl.
###Par###HalOmoieHne W3MEHEHUs] BHYTPEHHEHW DSHEpPruu Teja B
pe3ynbTare Temonepeaadn U paboThl BHEITHUX CHIIL.
#Hi#HPar##llccienoBanue SIBICHUS TEIJIOOOMEHa TpPH CMEUIMBAaHUU
XOJIOJTHOW U TOpsiY€il BOJIBI.

H###ParfH##OnpeneneHe KOJIMYeCTBa TEIIOTHI, IOJYyUYEHHOr0 BOI0OM Ipu
TEII000MeHe C HarpeThIM METAJUIMYECKUM IIUITHHIPOM.
#HH#Par###Onpenenenre yaenbHOU TEMTOEMKOCTH BEIIECTRA.
#H##Par##HccrienoBanue npouecca ucnapeHus.
###Par#H##0npeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.
#H##Par##H#OnpenesieHre y1eJbHOM TEIIOTHI IJIABJICHUS JIbJA.

Ouznyeckue SBICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSDKEHHE U
KanWUIApHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B TIPHUPOJE, U3IyUeHUE
Connua, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa30BaHHUE POCHI,
TyMaHa, HHesl, CHera.

6.19

TexHudeckue yCTpOMCTBA: KallWJUIAPBL, IPUMEPBbl  MCIOJIb30BaHUSA
KPUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETP, NATYUK TEMIIEpaTyphl, TEPMOC,
CUCTEMa OTOIUICHHsS JIOMOB, THUIPOMETPBI, IICUXPOMETpP, IapoBas
TypOUHa, 1BUTaTEeNIb BHYTPEHHETO CrOPaHHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apstkeHHbIX Tell. 3akoH KyioHa (3aBUCHMOCTb CHIIBI

7.2 B3aUMOJCHCTBUS 3apsHKEHHBIX TEJ OT BEIMYMHBI 3apSA0B U PACCTOSHHS
MEX]Ty TeJIaMH)

73 Dnektpuueckoe nosie. Hanpspk€HHOCTD aiekTpudeckoro moist. [puniumn
CYTNEPHO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

74 Hocutenn nsnexTpuueckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN

' 3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH

7.5 3aKkoH coXpaHEHHs IINEKTPUIECKOTO 3apsiaa

76 DNEeKTPUUYECKU TOK. YCIIOBUS CYIIECTBOBAHHUS JJIEKTPHUUECKOTO TOKA.
M cTOYHMKH TOCTOSTHHOTO TOKa

77 JIeficTBUS IIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUUYECKOe, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJKOCTAX U Ta3ax

7.8 Onektpuyeckas nenb. Cuia Toka. DIeKTPUUECKOe HaNPSKEHUE

7.9 ConpoTHBieHHE NPOBOAHUKA. Y J€IbHOE CONPOTUBIIEHUE BEILIECTBA

7.10 3akoH OMa 1J1s1 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U NapaAIIEIbHOE COEAMHEHUE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH AJIEKTpHUECKOro Toka. 3akoH Jkoyis — Jlenna

713 DneKTpuYecKue LEeNu U MOTPEeOUTENN MEKTPUUECKON SHEPTUU B OBITY.
KopoTkoe 3ambikanne

7.14 [TocTrossHHBIE MAarHUTHI. B3auMOIeliCTBUE MOCTOSHHBIX MATHUTOB

715 MarnuTHoe nosie. MarHuTHoe 1nose 3eMJId U €ro 3HaueHUe ISl )KU3HU Ha
3emiie

716 OneiT Dpcrena. MarautHoe moJie dJEKTpUYEcKOoro Toka. [Ipumenenue

QJICKTPOMAruiuTOB B TCXHUKE




7.17

JlelficTBre MarHUTHOTO MOJIsI HA IPOBOJAHUK C TOKOM. DJIEKTPOJBUTaTEIb
IIOCTOSIHHOTO TOKa. Vcrosb30BaHue 3JIEKTPOABUraTelIel B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.19

Oneitel @apanes. SIBneHue s1eKTpoMarHuTHON MHAyKuuu. [lpaBuio
Jlenna

Onexrporeneparop. CrnocoObl MOJyuyeHHUs] 3JIEKTPUYECKOM SHEpPIruu.
DEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOYHHKAX YHEPTUU

7.20

7.21

7.22

[IpakTuueckue padbOTHI:

OnpIThl MO HAONIONEHUIO DIIEKTPU3ALMU Tel WHAYKIUEH u 1pu
CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBUSL DIIEKTPUYECKOrO IOJII HA IPOBOJHUKU U
JUAJICKTPUKHU.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.
H3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryinpoBaHuEe HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO YE€pPe3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBIICHUS IPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAU IOMNEPEYHOIO
CEUYEHHUs U MaTepurala.

[IpoBepka mnpaBuiia CIOKEHHUS HANpPSHKEHUN IPU IOCIEA0BATEIbHOM
COCAMHEHHUH JBYX PE3UCTOpOB. [IpoBepka mpaBuia Jisi CHIIBI TOKA MPHU
napajuielb-HOM  COeIMHEHUH pe3ucTopoB. Ompenenenue paboThI
JJEKTPUYECKOTO TOKa, HIyIIero uepe3 pesucrop. OrnpeneneHue
MOIIHOCTH  3JIEKTPUYECKOIO0 TOKa, BBIIEISEMON Ha  PE3UCTOpE.
HccnenoBanme 3aBUCUMOCTH CUJIbI TOKA, MAYILETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHusa Ha Hed. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHuToB. M3yueHue
MarHUTHOTO TOJSI TMOCTOSHHBIX MAarHUTOB TpPH HUX OOBEAUHEHUU U
pazgenenun. HccnenoBaHue JEUCTBHS  DJIEKTPUYECKOrO TOKAa Ha
MAarHuTHYIO CTpeiKy. ONBIThL, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KATyIIKH C TOKOM M MarHuta OT CHUJIBI TOKa |
HalpaBJIEeHUs TOKA B KaTylke. M3ydeHue neiicTBUsS MarHUTHOTO MOJIS Ha
MpOBOJAHUK ¢ TokoM. KoHCTpywpoBaHue U u3yueHHE PpalbOThI
anektpoasurarens. Mamepenne KIIJ[ anekTpoaBUrarenbHON yCTaHOBKH.
OnpITEl 1O HCCIAEAOBAHUIO SBJICHHUS JJIEKTPOMArHUTHOM WHAYKIUU:
WCCTeIOBaHNE M3MEHEHHM 3HAY€HUs W HaIpaBIEHUS WHIYKIIMOHHOTO
TOKa

dusnueckue sIBICHUS B IPUPOJIE: IIEKTPUUYECKHE SBICHUS B aTMOChepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMiu, apeid
IOJIFOCOB, POJIb MArHUTHOTO OJISA JIJIs1 )KM3HU Ha 3eMJIe, IOJIIPHOE CUSHUE

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIEPMETP, BOJBTMETP,
peocTar, CYETYMK OJJIEKTPUYECKOM DSHEPrUM, DIEKTPOOCBETUTEIbHBIC
npudopHl, HarpeBaTelIbHbIE NEKTPONPUOOPHI (mpumepsl),
JJEKTPUYECKNE NPENOXPAHUTENN, JJIEKTPOMArHUT, 3JEKTPOABUIATEIb
IIOCTOSIHHOT'O TOKa, F€HEPaTOp MOCTOSHHOI'O TOKA

Kon
pasnena

9 kJacc

Ko snementa

[IpoBepsieMble I€MEHTHI COAEPKAHUS

8

MEXAHUWUYECKUE SBJIEHUA




8.1

Mexannueckoe aBrxkeHue. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE

3.4 HepaBHoMepHoe mnpsimosinHeliHOe JBH)KeHUE. CpenHssi 1 MIHOBEHHas
CKOpOCTb TeJjia TP HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJUHENHOE ABUKECHHUE

8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHomepHOe nBHKEHME 10 OKpyxHOCTH. llepumon wum  wacrtora

8.7 obOpamenusi. Jluneitnas u yrioBas ckopocTd. LleHTpocTpeMuTtenbHOe
YCKOpEHUe

8.8 [Teperiit 3akon HeroToHa

8.9 BTtopoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroToHa

8.11 [IpuHIMI cynepno3unuu cui

8.12 Cuiia ynpyroctu. 3akoH ['yka

313 Cuna TpeHus: cuila TPEHUS CKOJIBbKEHHs, CUJIa TPEHUsS IOKOs, pyrue
BU/JIbl TPEHUS

314 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOIHOTO
naJIeHust

315 JBwxenue raner Bokpyr Comnua. IlepBas xocMudeckas CKOpPOCTb.
HesecomocTs u neperpysku

8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO

317 PaBHOBecue TBEPIOTO Tesna ¢ 3aKPEIIEHHONW OChbIO BpallleHUs. MOMEHT
cuibl. LleHTp TsDKECTH

8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynibe cuitb

8.19 3aKoH COXpaHEHMs UMITYJIbCa

8.20 PeakTuBHOE ABMKEHUE

8.21 Mexannueckasi paboTa U MOIIIHOCTb

8.22 PaGora cun TskecTH, ynpyroctu, TpeHust. CBsizb SHEpruu U paboThl

8.23 [loTeHumanpHas 3HEprus TeNa, NOJAHATOTO HaJl IOBEPXHOCTHIO 3EMIIU

8.24 [ToTeHumanpHas SHEPTUS CKATON MPYKUHBL

8.25 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW YHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Ornpenenenne cpeaHed CKOPOCTU CKOJIBKEHUSI OpycKa WM JIBUKCHUS
1IapyKa Mo HaKJIOHHOM IUIOCKOCTH. OnpeneneHne yCKOpEHHs Tea pu
PaBHOYCKOPEHHOM JIBM>KEHUHU IO HAaKJIIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HavyaabHOW CKOPOCTH.

8.27 IIpoBepka THMOTE3B: €CIU NPUH PABHOYCKOPEHHOM JIBUXKEHUU 0e3

Ha4yaJlbHOM CKOPOCTH MYTH OTHOCSTCS KaK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOINE IPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHUS OT CHJIbI
HOopMasibHOrO  faBneHus. Ormpenenenune  koddduuumenta TpeHus
ckousbkeHus. Onpenenenre KECTKOCTU NpYKuHbL. OrnpeneneHue padboThl
CWJIBI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUM Teja M0 FOPU30HTAIBHON




8.28

noBepxHocTU. OmnpeneneHre pabOTHl CHIIBI YIIPYTOCTH TPH MOABEME
rpy3a ¢ UCIOIb30BAaHUEM HEIOIBHKHOTO U MOABHKHOTO OJIOKOB
PusnuecKue ABICHUS B IPUPOE: MPUIUBBI U OTIUBBI, ABUKEHUE INTAHET
CoHeYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHHUE KMBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpPOWMCTBA:  COUIAOMETP, JATYUKUA  IOJOXKECHUS,
PacCTOSIHUSL U YCKOPEHMSI, PAKEThI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

Konebarenbnoe nBuxenue. OCHOBHBIE XapaKTEPUCTHUKU KoOJeOaHUM:

9.1 MEepPUOJI, YaCTOTa, aMILJIUTY1a
92 MaremaTruuecKkuid U Npy>KUHHBIN MasTHUKU. [IpeBpalienue suepruv npu
K0J1e0aTeNbHOM JBH)KEHUU
9.3 3aryxatomue Konebanus. Beinyxaennsie konebanus. Pesonanc
Mexanunyeckue BoHbl. CBOMCTBa MexaHWYeCKUX BOJIH. [IpononbHbie 1
94 nornepevyHble BONHBL. JlIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTPAHEHHUS.
MexaHuuyeckue BOJIHBI B TBEPAOM Telle, CEHICMUUECKHUE BOJIHbI
9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpaskeHue 3ByKa
9.6 Wudpas3Byk u yapTpa3ByK
9 [IpakTuueckue padbOTHI:
Onpenenenue 4YacToThl M MepHoja KoJleOaHW MaTeMaTHUYecKOro
MasiTHUKA.
Onpenenenye 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCHMOCTH Mepro/ia KojeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JuHBI HUTH. VccnenoBanme 3aBUCIMOCTH TIEpHoIa KoJIeOaHHid
MPY>KUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka He3aBHCHUMOCTH
nepuosa KouebaHui rpysa, MOABEIICHHOTO K HUTH, OT MacChl rpy3a u
XKECTKOCTU MPYKUHBL. M3MepeHne yckopeHus cBOOOIHOTO MaIeHUs
038 dusnyeckue ABICHUA B NPUPOJIE: BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSCEHNE, CECMUYECKHE BOJIHBI, IIyHAMH, 9XO
9.9 TexHuyeckue ycTponcTBa: IX0JIOT, UCIIOJIb30BAHUE YIIbTPa3ByKa B ObITY
U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 ONEeKTpOMarHuTHOE TMOJe. OJIEKTPOMarHuTHbe BOJHBL. (CBOMCTBa
AJEKTPOMAarHUTHBIX BOJIH
10.2 [ITxana >7eKTPOMarHUTHBIX BOJIH
10.3 3nej<Tp0MarHHTHa;1 npupona csera. CkopocTh cBera. BosiHOBBIE
CBOICTBa cBeTa
10 [IpakTuueckue padbOTHI:
10.4 W3ydenue cBOMCTB 3EKTPOMAarHUTHBIX BOJH C HOMOIIBIO MOOHIIBHOTO
tenedoHa
10.5 duznyeckue SIBICHUS B MIPUPOJE: OMOJIOrHYecKoe eHCTBUE BUAUMOTO,
yIbTPaduOIETOBOTO U PEHTT€HOBCKOTO M3ITy4EHH
10.6 TCXHI/I‘ICCKIEC YCTPOMCTBA: HCIOJIb30BAHUE DJIEKTPOMATHUTHBIX BOJIH
JUIsL COTOBOM CBSI3U
CBETOBBGBIE SABJIEHUA
1 11.1 JlyueBas monensb cBera. MicTouHMKu cBeTa
11.2 [IpssMONMHENHOE paCIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue ceta. [lnockoe 3epkano. 3aKk0H OTpakKeHHs CBETa
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IIpenomiienue cBera. 3akoH mpenomiieHus: ceera. [lonHoe BHyTpeHHee

11.4
OTpa)KEHUE CBETA
11.5 JIunza. Xop jiyuel B JIMH3E
11.6 OnTHrueckast cucrtemMa goroanmnapara, MUKpOCKOIa U TelIecKoma
11.7 ['na3 kak ontuyeckas cucteMa. biIM30pyKoCTh U 1aTbHO30PKOCTh
11.8 Pasznoxxenue Oenoro cera B crektp. Omnbitel HbtoTona. CrokeHue
CIEKTpaJIbHBIX 1[BETOB. Jlucrepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCMMOCTH yIjla OTPaKEHUsI CBETOBOTO Jiyya OT yrIja
MaJeHuUs.
W3ydenue xapakTEpUCTHK H300paKeHUS IPEAMETA B IIJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCHMOCTH YIJIa IPEJIOMIIEHUS] CBETOBOIO JIy4a OT yIJia
11.9 MaJCHMSI Ha TPAaHULE «BO3LyX — CTEKIION.
[Tonydenue n306paxkeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne POKyCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMparomien
JIMH3BL.
OnbIThI 110 Pa3JIKEHUIO OEJI0r0 CBETa B CIIEKTP.
OnpITHl IO BOCHPHUATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU 4epes3
I[BETOBbIC (DUIBTPHI
®dusnyeckue siBiieHus B npupoje: 3atmenust Connua u JlyHsl, nsera ted,
11.10 ONTUYECKUE SBJICHHUS B atMocdepe (1BeT Heba, pedpakuus, pamyra,
MHUPAXK)
1111 TexHuueckue ycTponcTBa: OYKH, TIEPUCKOI, (poToanmapar, ONnTHIECKHE
CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12.1 OmnsiThl Pesepdopaa u ninanerapuas Mmozenb atoMa. Mogeins aroma bopa
122 Hcenyckanne u normomeHue ceera atomMoM. KsauTel. JIunelyatsie
CIEKTPBI
12.3 PaguoakTuBHOCTH. Anb(da, OeTa- U raMmMa-u3IyyeHHs
12.4 CrpoeHnue aromHoro spa. Hykinonnast monens atToMHOro siapa. M3oronst
12.5 PanuoaxkTtuBHbIe npeBpamienus. [lepuon nomypacnaga aTOMHBIX siA€p
12.6 S nepHble peakuyy. 3aKOHbBI COXpaHEHMsI 3apsJ0BOIO U MACCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U YHEPTUU
12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounuku sueprun CostHia u 388371
12.9 SnepHas sHepreTuka. /[eficTBHE palMOAKTUBHBIX U3JyYE€HUH Ha JKUBbBIC
OpPTraHU3MBI
[IpakTuyeckue paboOTHI:
HaburoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyYEeHHUS.
12.10 HccnenoBanue TpeKOB: U3MEPEHNUE PHEPTMU YACTULBI 110 TOPMO3HOMY
nyTH (1o portorpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B MPUPOJE: €CTECTBEHHbIN paJuOaKTUBHBINA (OH,
12.11 KOCMUYECKHE JIyYH, PaJIHOAKTUBHOE U3Ty4EHUE PUPOJHBIX MUHEPAJIOB,
JEeICTBUE palMOAKTUBHBIX U3JTyYEHUIN HAa OPraHU3M 4eJI0BEKa
12.12 TexHnyeckue ycTpoicTBa: CIIEKTPOCKOI, MHAWBUIYAIBHBIM JO3UMETP,

kamepa Bunbscona




IIPOBEPSJEMBIE HA OI'D 11O PU3MKE TPEBOBAHHMS K PE3VJIBTATAM
OCBOEHMA OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O

OBPA30OBAHUA
Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPpOBHS
NpoBepPsIeMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'0O 001IIEr0
TpedOBaHMS oOpa3zoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKKH B HAYYHOH KapTUHE MUPA; cHOPMUPOBAHHOCTH 0A30BBIX
MIPEJICTABICHHUIA O 3aKOHOMEPHOM CBSI3H U TIO3HABAEMOCTH SIBJICHUW TIPUPOJIBI, O POITU
IKCIEpUMEHTa B (U3MKE, O CHUCTeMOOOpasyromieid posiin (U3UKA B Pa3BUTHU
1 €CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHI, 00 SBOIIOINH (PU3MUECKUX 3HAHUIA U UX
PO B IIEJIOCTHON €CTECTBCHHOHAYYHOW KapTHHE MHUpA, O BKIAJE POCCHUCKHUX U
3apyOeXHBIX YYEHBIX-(OU3UKOB B pPA3BUTHE HAyKd, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOIIero MUPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMs O BHMJIAaX MaTepud (BEIIECTBO M IIOJie), O JBWKEHUHM KakK crocode
CYIIIECTBOBAHMSI MaTePUH, 00 aTOMHO-MOJICKYJISIPHON TEOPUU CTPOCHHS BEIIECTBA, O
¢bu3nyecKkoil  CyNIHOCTH  SIBICHUH  MPUPOAbl  (MEXaHMYECKUX,  TEIIOBBIX,
2 AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3JIMyuaTh SBJICHHS 10 OMUCAHUIO MX
XapaKTePHBIX CBOICTB U Ha OCHOBE OTBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe
SIBJICHUE; YMEHHE PACIIO3HABAThH IMPOSIBICHUE HM3YUYCHHBIX (DU3HUCCKUX SBICHUHA B
OKpYKarollleM MUPE, BBIIETSIS UX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BJ'Ia,I[CHI/IC OCHOBaMH MHOHSITHMHOT'O alIapara 1 CUMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I n
3 HCIIOJIb30BAHUC UX IJIA PCIICHUA y‘-I€6HI)IX 3aaa4; YMCHHC XapaKTCPU30BaTh CBOMCTBaA
TCI, (1)I/ISI/I‘ICCKI/IC SABJICHUA W TIPOLECCHI, HUCIIOJIb3Ys q)YHHaMCHTaJILHHe nu
OMITMPHUYCCKHEC 3aKOHBI

YMeHHe ONHUCHIBATh U3yUCHHBIC CBOWCTBA TEJ M (U3UYCCKHE SIBJICHUS, UCIIONB3YS
(dbu3HUYECKUEe BETMIUHBI

Bnagenue ocHoBaMH METOJIOB HAay4HOTO MO3HAHUS C Y4ETOM COOIIOACHHS MpPAaBHI
6e30macHOro TpyJa: HabmoAeHne PU3NUECKUX SIBICHUMI:

YMEHHE CaMOCTOSTEIbHO COOMpAaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M3 JaHHOIO
Habopa 000pyAOBaHMs MO MHCTPYKLHMH, ONMUCHIBATh XOJ ONbITA U 3alUCBIBATh €ro
pe3ynbTathl, GOpPMYIHPOBATh BHIBOAbL;

IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUIl (QHU3MUECKUX BEIMYUH: YMEHHE
5 IUIAHUPOBATh ~ U3MEPEHUs, CAMOCTOATEIbHO CcOOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY IO MHCTPYKLIMH, BBIUHCIIATH 3HAUYEHHWE BEIMYMHBI U aHAIU3UPOBATh
MOJIy4YE€HHBIE Pe3YJIbTAThI C yUETOM 3aJJaHHOM MOTPEIIHOCTH PE3YJIbTAaTOB U3MEPEHUI;
IIPOBEJICHUE HECIIOKHBIX HKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM; CaMOCTOSATEIBHO
co0uparh JKCHEPUMEHTAIbHYIO YCTaHOBKY U TPOBOJUTH MCCIEIOBAHUE 10
MHCTPYKIIMH, IPEICTABIATh NOTYYEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUIE
Tabnui ¥ TpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JI€JaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHM

[Tonnmanue xapaKTepHBIX CBOWCTB (DU3MUECKHX Mojenei (MaTepuanbHas TOYKa,
6 aOCOJIOTHO TBEPAOE TEJIO, MOJEIN CTPOCHHS Ta30B, XKUIAKOCTEH M TBEPIBIX TEIl,
IUTaHEeTapHas MOJIeNbh aroMa, HYKJIOHHAas MOJelb aTOMHOTO SApa) M yMEHHe
MPUMEHSITh UX JJIs1 OOBSICHEHUSI (PU3NUECKHUX TPOIIECCOB

YMeHne oOBACHATH (HU3UYECKHE MPOIECChl M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil NpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B YaCTHOCTH,
7 BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M CTPOUTH OOBSICHEHHWE C OMOpPOM Ha
M3Yy4YCHHBIE CBOMCTBA (DU3MUECKUX SBICHUH, (PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIIN

YMmenue pemiats pacué€THble 3a1aun (Ha 0aze 2 — 3 ypaBHEHHIT), UCHIOIb3YS 3aKOHBI U
(bopMyIIbl, CBS3bIBAIOIINE (PU3UUECKUE BETUUUHBI, B YACTHOCTH, 3aIIMChIBATh KPATKOE




yCIIOBUE 3aJa4M, BBISIBIATH HEJOCTAIONINE JaHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMBble AJig €€ pelIeHUs, UCIOJIb30BaTh CIPAaBOYHBIC IaHHbBIC, NPOBOIUTH
pacuéTel M OICHUBATh PEATHUCTUYHOCTh IMOJNyYEHHOTO 3HA4YCeHUS (PU3UIecKon
BEJIMYUHBI; YMEHUE OIpeNesITh pa3MepHOCTh (PU3UUECKON BEIUYUHBI, MOTYYCHHON
MIPU PELICHUH 33/1a41
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YMeHHe XapakTepu3oBaTh IIPUHLMUIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
qucie ObITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB MO MX
OIMCAHMIO, UCTIOJB3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUH U HEOOXOAUMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH

VMeHHe HCIIOJIb30BaTh 3HAHUS 0 (GU3MUYECCKUX SIBICHUSIX B [IOBCETHEBHOM XKHU3HU LIS
obecrieyeHuss Oe3omacHOCTH TMpH  OOpamieHHH ¢ OBITOBBIMH mpuOOpamMu U
TEXHUYECKHMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbSI U COOJIONCHHS HOPM
9KOJIOTMYECKOr0 TIOBE/ICHHSI B OKPY)KAaIOIICH cpele; MOHMMaHUEe HEOOXOIMMOCTH
OPUMEHCHUsST  JOCTM)KCHMH (HM3MKM M TEXHOJOTHMH sl  paluOHAJIBHOTO
MPUPOJIONIOIE30BAHUS
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OmnbIT moucka, mpeoOpa3oBaHUS W MPEACTABICHHS WHPOpMAUU (UIUIECKOTO
COJIep’KaHUs C MCII0JIb30BaHUEM MH(pOPMALlMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH;
YMEHHE OIICHMBATh JOCTOBEPHOCTh TIOJTYYEHHOW WH(GOpMAIMM HAa OCHOBE
UMEIOIINXCS 3HAHUM U JIOMOJHUTEIbHBIX UCTOYHUKOB; YMEHHME MCIIOJIb30BaTh IpU
BBIIMIOJIHEHUH Y4YEOHBIX 33/JIaHUil HAy4YHO-TIOMYJISIPHYIO JUTEparypy (usmueckoro
COJIepKaHUsA, CIIPaBOYHBIE MaTepuaibl, pecypcbl ceTd VIHTepHeT; BiajeHue
0a30BBIMH HaBBIKAMHU MTPe0Opa30BaHusi HHPOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B
IpYyryl0; YMEHHE CO3/aBaTh COOCTBEHHBbIE NMUCHMEHHBIE U YCTHBIE COOOLIEHHS Ha
OCHOBE WH(OPMAIINU U3 HECKOJIBKIX HCTOUHUKOB

I[NEPEYEHb JJIEMEHTOB COJEPXAHUNA, ITPOBEPAEMBIX HA OI'D I1O

OU3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

MEXAHWYECKUE SABJIEHUA

1.1

1.2

1.3

Mexannueckoe nBumxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
JBUKECHUS

PaBHOMepHOE W HepaBHOMepHOe ABMXeHHe. CpenHsis ckopocTb. Dopmyra s BBIYUCICHUS
CpenHeu ckopocTu: v = S/t

PaBHOMepHOG pr[MOJII/IHeP'IHOe JOBUXKCHHUC. 3aBUCUMOCTD KOOpAUHATHI TEJIa OT BPpEMCHU B ClIy4ac
PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHUS:
() =x,+ut

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU IJI IMMPOCKUIUHU CKOPOCTHU, IMPOCKIHNU NNCPEMCIICHUS, IIYTH,
KOOpJAUWHATEI IPU PABHOMEPHOM HpHMOHHHeﬁHOM JBMXXCHUN

1.4

3aBHCHMOCTD KOOpAWHATBI TCJIa OT BPECMCHU B ClIyda€ PaBHOYCKOPCHHOI'O HpﬂMOJ’IHHCﬁHOFO
JABWXKCHUA

[ Ry

Sx':r:l = 1-'.|;|: *f—-ﬂ'x *

@opmynbl U1 NPOCKUUH NEPEMEILIEHHUS, MPOEKIUU CKOPOCTH M MPOEKIMU YCKOPEHHS IpHU
PaBHOYCKOPEHHOM MPSAMOJMHENHOM JBH)KCHUU:




1.5

2
s.(D=vy,t+a, R

U_\'('f) =Up T4, 1,

a,(t) =canst,

o] a4

2 2 _hH
Vs Uty a5y

I'paduku 3aBUCUMOCTH OT BPEMEHHU JJIsl TPOEKIINH YCKOPEHUsI, MPOSKLIUN CKOPOCTH, MPOEKIIUU
nepeMelleH sl, KOOPAUHATHI IPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUU

Cpobonnoe mnagenue. DopMyiibl, ONUCHIBAIOIIME CBOOOAHOE MAJCHHE Tejla IO BEPTHKAIU
(IBMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMin). [ paduku 3aBUCUMOCTH OT
BPEMEHU JJIs1 IPOCKIUH YCKOPEHHUSI, TPOEKLIUU CKOPOCTU U KOOPAUHATHI IIPU CBOOOTHOM IaJICHUU
TeJa 110 BEPTUKAIH

1.6

1.7

CKOpOCTh PaBHOMEPHOTO JIBMYKEHHUS Teja MO0 OKPYKHOCTH. HampaBiieHre CKOpocCTH.
dopmya A BBIYUCICHHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH U MEPHO/1 00paICHHS:
p = 2R
T

I_[eHTI)OCTpeMI/ITCJILHOC YCKOpPCHUC. HaHpaBHCHI/Ie HOCHTPOCTPEMUTCIIBHOI'O YCKOPCHUA. CDOpMy.]'Ia
JJI1 BBIYUCIICHUA YCKOPCHUA:

2

qbopMyna, CBA3bIBAIOIIAsA NMEPpUOA U HACTOTY 06paIJ_ICHI/I$IZ

WV =?

Macca. [TnotHOCTB BemecTBa. ®opMyita Juist BEIYUCICHUS TNIOTHOCTH:
_m
V

1.8

Cwuia — BekTopHas ¢puzudeckas BenuuuHa. CIoKkeHne Cuil

1.9

SIBnenune nnepuuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBiIeHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CHJIbL, ICMCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:

Fy y=-F_,

1.12

TpeHHe IIOKOA MW TPCHHUE CKOJBLXCHUA. CDopMyna JIJIs1 BBIYUCIICHUA MOAYJIA CHJIbI TPCHUA
CKOJIB)XCHUA !

Frp:p-;"lf




Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmarnuu. 3akoH ynpyroit nedpopmanuu (3akoH
I'yka):

1.13 F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TAT'OTCHUSA:

My -1H4
F=G.—-L1 2

'L
1.14 Cuna TsokecTd. Y cCKopeHHe CBOOOIHOTO MaICHUsI.

dopmynia a5l BBIYUCICHUS CUJIBI TSKECTH BOIM3H moBepxHocTH 3eminu: F = mg.
JBmxenue manet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs 1
neperpys3Ku

I/IMHy.]'IBC T€JIa — BCKTOPpHAasA (bI/IBI/I‘ICCKaﬂ BCJIIMYHHA.

1.15 P=mo

I/IMHy.]'ILC cucTtemsl Tea. MI3MeHeHue HMITYJIbCA. I/IMHy.TIBC CHIJIbI
3aKoH COXpPAHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCJI:

1.16 p=mmU, +in,U, =const

PeakTuBHOE ABM)KCHUE
Mexanunueckas pa60Ta. cDO}’)My.]'IEI JJIA BBIYHMCIICHU A pa6OTBI CHIJIBI:

A=Fsooscx

MexaHn4eckas MOIIHOCTD:
1.17

N=4
f

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrUsl. q)OpMy.]'Ia JIJISI BBIYMCIICHUS. KHHETUIECKOM OHEPIUu:

HIU‘E
B

Teopema o kuHeTHUeCcKOU dHeprun. Popmyiia I BBIYUCICHUS TOTEHIIMAIBHOW SHEPTHUH TEa,

1.18 MTOJHATOTO

Haj 3eMéi:

E,= mgh

Mexanuueckast SHEPTHUs:

E=E;+E,

1.19 . o
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMyiia sl 3aKOHA COXPAaHEHHSI MEXaHUYECKOU

SHEPIUU B OTCYTCTBUE CUJ TpeHHUs: £ = const.
IIpeBpalieHre MEXaHNYECKOW SHEPTUH MPY HAJTUYMH CHJIBI TPEHHUS.

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXaHHUKH.
1.20 Preryar. Momenrt cunel: M - FL.
VYciioBre paBHOBECHS pbluara:




M +M +..=0
[TonBwxHBIN 1 HenoABXKHBIN 0J10kU. KIT/] mpocThIX MeXaHU3MOB,
n= A‘]IME:&E&H
‘4'3&1‘123.11.'{

1.21

JlaBiienue TBEpIOTO TENA.
®dopmyna ajsl BBIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
F
P=-
JlaBnenue raza. ATMocdepHoe TaBieHue.
['uapocraTudeckoe aBjieHUE BHYTPH KUJIKOCTH.
®opmynia 175l BBIYUCICHUS JaBICHUS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBauueckuii npecc

1.23

3akoH Apxumena. @opmyia sl ONPEEIICHNs BbITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEIo,
HOrpy>XKEHHOE B )KUIKOCTh HJIU ra3:

Fa =P8V

Ycnopue nmaBanus Tena. [InaBanue CYJ0B 1 BO3AYXOILJIABAHUEC

1.24

1.25

Mexanndeckue Kosebanus. AMIUIUTY /A, TIEPUO M 9acToTa Kosebanuit. @opmyiia, CBA3bIBAIOIIAS
4acTOTy U NEepuoJ| KojaebaHuil:

MaremaTuueckuii M NpYyXUHHBIA MasTHUKHU. [IpeBpaieHue sHepruM Npu KosebaTreabHOM
JIBIOKCHUHT

1.26

3aryxaromue konebanus. Beinyx1eHHble koneOanus. Pezonanc

1.27

MexaHudecKrue BOJIHEI. HpOJIOJ'II)HI)Ie U TOHNCPCYHBIC BOJIHBI. HHI/IHa BOJIHBI W CKOPOCTH
pacinpoCTpaHCHUs BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'pomkocTh M BbicOoTa 3ByKa. OTpakeHuE 3BYKOBOW BOJIHBI Ha TIpaHULE JIBYX Cpel.
WNHdpa3Byk U yiabTpa3Byk

Ilpakxmuueckue pabomul

W3mepenne cpenHeld IUIOTHOCTH BEHIECTBA; apXMMENOBOW CHIIbI; KECTKOCTH IPY’KHHBI;
KO3 PHILIMEHTA TPEHUS CKOJIbKEHUS; PaOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPETHEH CKOPOCTH
JBUKEHHS OpycKa MO0 HAKJIOHHOM IIOCKOCTH; YCKOPEHHs OpycKa MpH JABHKEHUU 0 HAKJIOHHOM
IUIOCKOCTH; YaCTOThl U MEpHo/a KojeOaHU MaTeMaTH4YeCKOr0 MasTHUKA; YacTOTHI U IMepuoja
Kojie0aHuM MPYKUHHOTO MasTHUKA; MOMEHTA CHWJIbI, JEHCTBYIOIIErO0 Ha phlyar; paboThl CHIIbI
YIPYTOCTH MPH MOIbEME IPy3a C OMOIIBIO HETIOABUKHOTO 0JI0Ka; paOOThI CUIIBI YIIPYTOCTH IPU
nobEME rpy3a ¢ HOMOIIbIO TTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U OT
IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIMIEH CHJIBI OT MAcChl Te€la; CHJIbI TPEHUS
CKOJIBXKEHUSI OT CHJIbI HOPMAJIBHOI'O JAaBJIEHHS U OT POJA IIOBEPXHOCTH; CUJbI YIPYTOCTH,
BO3HHUKAIOIIEH B NpPYXHHE, OT CTeNeHH AedopMalvy MNpPYKUHBI; YCKOpEHUs Opycka OT yria
HaKJIOHA HaNpaBJsIoONIei; neprosa (4acToThl) KOJIeOAHUH HUTSHOTO MAasATHUKA OT JUIMHBI HUTH;




nepuosia KoyieOaHWH NpPYKUHHOTO MAasTHHKAa OT MAacchl TIpy3a M JKECTKOCTU MPYKHHBI,
UCCJICIOBAaHME HE3aBUCHUMOCTH Iepuoja KojeOaHM HUTSHOTO MasTHMKa OT Macchl Ipysa.
IIpoBepka yciioBusl paBHOBECHs pblyara

Dusuueckue sA61eHUS 8 npupode.‘ MNpUMCEPbI ABUXKXCHUA C PA3JIMYHBIMHU CKOPOCTSAMU B JKUBOU U
HEKHBOM npuponae, ﬂeﬁCTBHe CHUJIBI TPCHU B IPUPOAC U TEXHUKE, IIPUIIMBBI K OTJIIMBBI, ABHKCHUEC

1.30 wiaHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, pblUyaru B TeEle
YyeJioBeKa, BIMSHUE aTMOC(epHOro NaBieHHs Ha KUBOW OpPraHW3M, IUIaBaHHUE PbIO, BOCIIPUSATHE
3BYKOB KHUBOTHBIMH, 3eMJIETPICEHHE, CEUCMUUECKUE BOJIHBI, I[yHAMH, 3XO
Texunuueckue ycmpoticmea: CHUAOMETP, NATUYUKU IIOJOKEHUS, PACCTOSIHUSL M YCKOPEHMS,
JTUHAMOMETp, MOJIIMITHUKH, PAaKeThl, pblYar, MOJBMKHBIM M HEMOJABIKHBIM OJIOKH, HAKJIOHHAs

1.31 MJIOCKOCTh, TPOCTHIE MEXaHU3MBbI B OBITY, COOOIIAIONIMECS COCY/IbI, YCTPOHUCTBO BOJOMPOBO/IA,
TUIPABIMYECKUI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HAcOC, apeoMeTp,
9XO0JIOT, HCIIOJIb30BAHKE YIILTPA3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
71 OCHOBHBIE TIOJIOKEHHUS MOJEKYJISIPHO-KUHETHYECKON TEOpUM CTPOEHUsI BeliecTBa. Mojenu
' TBEPAOTO, KUIKOTO U ra3000pa3HOro cocTosHUM BemecTBa. Kpucrannuyeckue u amopdHsbie Tena
29 JBmxenue yactuil BemecTBa. CBA3b CKOPOCTH ABUKEHUS YACTHI] C TeMIlepaTypoi. bpoyHoBckoe
' IBIWKeHHE, Tudy3us

2.3 CMmauyuBaHue Y KaWJUISIPHBIE SIBIICHUS

2.4 TerioBoe pacuiupeHue U coxaTue

2.5 TernoBoe paBHOBECHE

2.6 BuyTpennss sHeprusi. PaboTa u Teronepenada kak cnocoObl U3MEHEHHsI BHYTPEHHEH SHEPTHH

2.7 Buasl Tenonepenayn: TEIIONPOBOIHOCTh, KOHBEKITHUS, U3TyUCHHE
HarpeBanue u oxnaxaenue tei. KoaudecTBo TEMIoThl. Y AeNIbHAS TETIOEMKOCTD:

2.8 O=cm(t,—t,)
3aK0oH COXpaHEHUsI YHEPTUU B TEIUIOBBIX IMpoIleccax. Y paBHEHHE TEMJIOBOro OanaHca:

29 O +0,+..=0
Hcnapenne u koHaeHcauus. [3MeHeHHMe BHYTpPEHHEM HSHEPrHHM B IPOLECCE HCIAPEHUS M

2.10 KoHAeHcanuu. Kunenue >kuakocTu. Y aenpHas Temnora napoodpasoBanus: L = Q/m

2.11 BnaxnocThs Bo3ayxa
[naBnenue wu kpuctamuzamnus. V3MeHeHuWe BHYTpEeHHEH OHEpPruM TMpHU TUIABJICHUH |
KpUCTAJUIM3aLUU. Y JeNbHAas TEIUIOTa IIaBIeHUS:

2.12 }L—Q

m

213 BHyTpeHHss SHEeprus CropaHus TOIUIMBA. Y IebHAs TEIUIOTa CrOpaHus TOTUINBA: g = Q/m

2.14 [TpunIMIBI paboThl TerioBbix aBurareneil. KI1J[ TeroBoro apuratens
Ipaxmuyeckue pabomul
N3mepenne yaenpbHOW TEIUIOEMKOCTH METAUTMYECKOTO IMJIMHAPA; KOJWYECTBA TEIUIOTHI,

2.15 MOJyYeHHOTO BOJONW KOMHATHOW TemmepaTyphl (PUKCHPOBAHHON MAacChl, B KOTOPYIO OMYIIECH

HaneTBIfI MUJIMHAP, KOJUYCCTBA TCIIJIOThI, OTAAHHOI'0 HArp€ThiM HUJIMHAPOM, ITOCJIC OITyCKaHHA
€ro B BOAY KOMHATHOMH TEMIICPATYPhI; OTHOCUTEIbHON BIAXKHOCTHU BO3ayXa, YﬂCHBHOﬁ TCIIJIOTHI




IJIABJICHUA JIbAA. I/ICCJICIIOBaHI/IC HU3MCHCHUS TCMIICPATYPbl BOABI IPU PA3JIAYHBIX YCIIOBUAX;
SIBJICHHUS TEIJI000MEHa IIpu CMCIIMBAHHUHU XOJ'IO,I[HOfI n ropﬂqeﬁ BOJEI; ITponecca uCriapCHus

Duszuveckue s61eHUS 8 npupode: IOBEPXHOCTHOC HATXKCHHUEC W KallWUIAPHBIC SBJICHHUA B

2.16 pHUpoJie, KPUCTAIUTE B Tipupojie, u3nydenne CoNHIla, 3aMep3aHre BOJAOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHE pOChHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KallWUISPbl, PUMEPHl UCHOJIb30BAHUS KPUCTAIIOB, KUIKOCTHBIN
2.17 TEPMOMETp, JIaTYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETPHI,
MICUXPOMETP, NapoBasi TypOuHa, IBUraTellb BHYyTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 OunekTpusanus Teil. [[Ba Buja 3IeKTpUUECKUX 3apsJioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aK0oH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe moje. Hanpsok€HHOCTh anekTpuueckoro mouis. [lpuHImn cyneprno3uinun
' AIEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsiioB. [{efcTBHUE 37EKTPUUYECKOTO OIS Ha SJIEKTPUUYECKHE 3apsibl.
' [IpOBOJIHUKY U AUDIIEKTPUKHI
[TocTosiHHBIN nekTpuyeckuil Tok. JlelicTBus anekTpuyeckoro Toka. Cuia toka. Hanpsxenue.
I=q/t,U=A/
3.6 K K
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y ACIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R = pl/S
33 3akon Oma mJig yyactka annekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETUHEHUE TPOBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cCOelMHEHNE IPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 7
Cwmenranabie COeTMHEHUS TTPOBOTHUKOB
310 Pabota u moutHoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
2
3.11 QO=I"-R-t
3.12 OmnbIT OpcTena. MarHuTHOE MoJjie IpsIMOro MPOBOAHUKA ¢ TOKOM. JINHMM MarHUTHON MHAYKIIUU
3.13 MarautHo€ noJie MOCTOSHHOTO MarHuTa. BzanumMoaeiicTBre MOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omneitel @apanes. SIBnenne snekTrpoMaraHuTHOM uHAYKIMU. [TpaBuino Jlenna
IIpakxmuueckue pabomoi
3.16 N3mepeHne >IeKTpUUYECKOro COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTH BIIEKTPUUECKOTO TOKa;

paboTHI AIEKTPUIECKOTO TOKA.




HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, BOSHUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI, JIAMIIOUKA),
OT HANpPSDKEHUs Ha KOHIAX MPOBOJHUKA; 3aBUCUIMOCTH CONPOTHUBJICHUS OT JUIMHBI TPOBOJHHKA,
IUIOLIA/IN €0 MONEPEUYHOI0 CEUEHUS U YAEIBHOTO COIIPOTUBIICHHUS.

[TpoBepka mpaBmiia Ui 3JIEKTPUUECKOrO HANPSDKEHUS IMPH MOCIEI0BATEIbHOM COCIUHEHHUH
MPOBOJIHUKOB; TpaBUja IS CHJIbl 3JEKTPUYECKOTO TOKa IPHU MapaUIeIbHOM COCIMHEHUHN
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Duszuyeckue A61eHUs 8 npupode: OJICKTPHUYCCKUEC SIBJICHUSA B aTMoccbepe, OJICKTPHUYCCTBO KHUBBIX

3.17 OpPraHu3MOB, MAarHUTHOE T0J€ 3eMJIH, Jpeii¢ MOII0COB, pOJIb MATHUTHOTO IOJISL JJISl )KU3HU Ha
3emJie, MOJSIPHOE CUSHUE
Texnuyeckue ycmpoticmeéa: DIEKTPOCKOI, aMIEPMETP, BOJBTMETP, pPEOCTaT, CUYETUUK

318 AIIEKTPUYECKON IHEPTUH, IIEKTPOOCBETUTEIBHBIC TPUOOPHI, HATPEBATEILHBIC YJICKTPOPHUOOPHI
(mpuMepBbl), MEKTPUUECKHUE MPEJOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSHHOTO
TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikaa 371eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojnensb cBeta. IIpsiMonnHeliHOe pacnpOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEJIOMIICHUS CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xop nyyeit B imnH3e. DoKycHOe paccTosHue JuH3bl. Ontrueckas cuiia auH3bl: D = 1/F

3.25 ['na3 kak ontudeckas cucrema. OnrTuyeckue npudopsl
Ilpakxmuueckue pabomul
H3mepeHne onTuyeckoi CUITbl COOMparoIei TMH3BL; POKYCHOTO PACCTOSIHHS COOMPAOILEH TUH3bI
(O CBOMCTBY paBEHCTBA pa3MepoOB IpeAMETa U M300paKEeHUsI, KOT/Ia MPEAMET PacIoIOKEH B

3.26 IBOIHOM (hOKycCe), ToKa3aTels MPEeTOMIICHHUS CTeKIIA.
HccnenoBanrne CBOWCTBA HW300paKEHUS, IOIYYCHHOTO C ITOMOIIBI0 COOMpAroIIei JUH3HI,
U3MEHEHHUs (OKYCHOTO PACCTOSHHUS ABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa TPEIOMIICHUS
CBETOBOI'O JIy4a OT YIJIa MaJIeHHs] Ha IPAaHHULE «BO3/1yX — CTEKIIO»

397 Qusuueckue asnenus 6 npupode. 3atMenuss Connua u JIyHsl, 11BeTa Tei, ONTUYECKUE SBICHUS B
atMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28 Texnuyeckue ycmpoticmaa: 0OYKU, IEPUCKOII, poToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PannoaktuBHOCT. Anb(a-, OeTa-, ramma-u3nydenus. Peakiuu anbda-u OeTa-pacnaia

4.2 OmnsiTe Pesepdopaa mo paccesauro anbda-gactuil. [Inanerapras Mmogens aToMma

4.3 CocraB aromHoro sjpa. M3oronsl

4.4 [Tepuon nomypacnaja aTOMHBIX siIep

4.5 SnepHble peakiiuu. 3aKOHBI COXPAaHEHHUsI 3PS I0BOTO0 U MaCCOBOTO YMCE
Qusuueckue s671€HUs 8 Npupooe: €CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMUYECKHE JIy4H,

4.6 PaAMOAKTUBHOE M3JIyUY€HUE MPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTHUBHBIX M3ITy4YEHUU Ha
OpTaHu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIUBUAYalbHBIA TO3UMETp, Kamepa BumbcoHa,

AACpHasd OHCPreTuKa
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