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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOWM 00pa3oBaTeIbHON MPOrpaMMmbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIENIUHU pernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
Gu3MKH Ha JAEATEIHPHOCTHOW OCHOBE. B mporpamme mo (u3HMKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METAINPEJAMETHBIM pe3yiIbTaTaM OOYUYCHHS, a TAKKE
MEXXIIPEJIMETHBIC CBS3M ©CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHrne yueOHoro Marepraia
1o roxaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUJaroIuXcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

B cocraBe kimaccoB Hapsay ¢ HOPMOTUIUYHBIMH JI€TbMU OOY4YalOTCS JIETH C
OB3 (3IIP). Hns ynoBieTBOpeHUs OCOOBIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH
oOyuarommxcs ¢ OB3  tpebyercs co3maHue  CHENUATBHBIX  YCIOBUH,
o0ecreurBaroIUX KaueCTBO UX 00pa30BaHMUSL:

- opraHu3anusi 00pa30BaTENBHOrO Mpollecca Ha HAIJISAIHO-IEHCTBEHHON
OCHOBE C COOJIIOJICHUEM OCHOBHBIX IUAAKTHUECKUX MPUHIUIOB (IJOCTYIHOCTH,
HaTJIsHOCTH, IPOYHOCTHU, CBS3U TEOPUH C NMPAKTUKON);

- OpraHM3alus Ha ypokax MpeIMeTHO-PAKTUYECKON e TeNIbHOCTH;

- HCIIOJIb30BaHUE ApoOHOTO, MO3TaIHOTO IpernoaaBaHus
yueOHOro Matepuasa U aHaJTUTUKO-CHHTETHUECKUN CIIOCO0 ero MoKasa;

- OIIOpa Ha paHee YCBOCHHBII MaTepHrall U MPAaKTUYECKUI OMBIT YUalTUXCs;

- (ukcarsi BHUMaHUS HA BBISBICHUW TPUYUHHO-CIICICTBEHHBIX CBSI3€H H
3aKOHOMEPHOCTEN;

- aKIEHT Ha IIaBHOM Ipu (HOpMYyIUPOBAHWUY TIPABWII U BHIBOJIOB;



- IOCTaTOYHOE KOJUYECTBO TMPAKTUYECKUX YNPAXKHEHUH ISl YCBOCHUS
y4eOHOr0 MaTepHaa;

- BKJIFOUCHHUE U3YyYaeMOro MaTepuaia B pa3inyHble BUbI YIIPAXKHEHUI;

- o0ecreueHne HarJIIHOCTU B MPOLIECCE YCBOCHUS 3HAHUM;

- IPUBJICUCHUE JI€TeHM K Yy4YacTUIO B OOIICHIKOJBHBIX MEPONPUATHIX U
BHEYPOUHOMU JIESITEIIBHOCTH TI0 MPEIMETY.

O6s3aTenbHOE peaMEeTHOE cojepkanue o Pycckomy
S3BIKY JUIs1 IKOJIBHUKOB oOy4vatouxcst no AOOII (311P) moimHOCThIO COMOCTaBUM
o ¢ coaepxkanuem OOIL.

O6yuarormuiicas ¢ OB3  (3[1P) mnonydaer oOpa3oBaHue, MOJHOCTHIO
COOTBETCTBYIOIIEE, [0 UTOTOBBIM JOCTH)KCHHSIM K MOMEHTY 3aBEpIICHUS
o0ydeHus, 0Opa30BaHUIO CBEPCTHUKOB 0€3 OrpaHUYEHUN MO BO3MOXKHOCTSIM
3JI0POBBS, B T€ K€ CPOKH O0YyUCHUS (SIBJISICTCS 1EH30BBIM).

dusnka ABIACTCS CHCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
PEAMETOB, TIOCKOJIBKY (DU3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB H
SBJICHUN, W3ydyaeMbIX XUMHEH, Ouosorued, acrpoHomuerd u GUHICCKOU
reorpadueii, BHOCHT BKJIQJ B CCTECTBEHHOHAYyUYHYI) KapTHHY MHpa,
IpeaoCTaBRIsIeT Haubosiee sCHble O0Opa3lbl MNPUMEHEHUS HAy4YHOro MeTojaa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TWIaBHBIX 3a/lay (PU3MYECKOTO OOpa3oBaHUSI B CTPYKTYpe OOIIETro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHON TPaMOTHOCTH H
UHTEepeca K HayKe Y 00yJaroniuxcs.

WN3yuenue ¢Qusukun Ha 0a30BOM ypOBHE MpEIIoyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSCHSATDH SBICHHUS,

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e HHTEPIPETUPOBATH [IaHHBIE W UCIOJIB30BaTh HAYYHBIE JOKA3aTEJIbCTBA

JUIS1 TIOJTYYEHUST BBIBOJIOBY.

lenn wusyuenus ¢GU3NKKA HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
OTpeJieieHbl B KOHIEMIIMU TpernojaBanusi y4deOHoro mpeamera «Dusuka» B
oOpa3oBaTelnbHBIX opranm3anusax Poccuiickoit ®denepanuu, peamu3yronux
OCHOBHBIE 0011€00pa30BaATEIbHBIE TPOTPAMMBI.

Henu nzyuenus: GuU3uKu:

e TMpHOOpPETCHHE WHTEpPECa M CTPEeMIICHUS OOYy4alomuxcsi K HayYHOMY
U3YUYEHUIO TPUPOJbl, Pa3BUTUE HX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJI€ TO3HAHUS U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;



(opMHpOBaHME HAYYHOI'O MHPOBO33PEHUSI KaK pe3yJbpTaTa HU3YYCHHS
OCHOB CTPOEHHMsI MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;
(opMHUpOBaHUE MNPEACTABICHUNH O POJIU (U3UKU JJIA Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM;

pa3BUTHE  MpPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuien
npodeccuoHaIbHON NeATeNIbHOCTH, CBSI3aHHON C (h)U3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HANpPaBICHUU.

JlocTrkeHue 3TUX Ueeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o0miero o0pa3oBaHusl 00€CIEUNBAETCS PELLICHUEM CIICAYIOIUX 3a/1ay:

npuoOpeTeHne 3HAaHUKW O JHUCKPETHOM CTPOSHHMHM BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

npuoOpeTeHne yMEHUN OMUCHIBATH U OOBACHATH (PU3HUECKUE SIBICHUS C
UCITOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHHM;

OCBOCHHE METOJIOB pEIICHUS MPOCTEUINX PaCUCTHBIX 3a7ad ¢
UCIIOJIb30BaHHEM bu3nIecKux MOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIE SBJICHUS W BBITIOJIHSITH OIBITHI,
nabopaTopHble  pabOTBl M  AKCHEPUMEHTAIbHBIE HUCCIENIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPHUEMOB paboThl ¢ MHpOpMaIuen (HU3NIECKOTO COAEep>KaHUs,
BKJIIOUast MH(OPMAIUIO O COBPEMEHHBIX JOCTHRKEHUSAX (PU3UKH, aHATU3 U
KPUTHYECKOE OLIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCcCHOHATBEHOMN AESTENBHOCTH, CBI3aHHBIMU
¢ ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HUYECKON HAYKH.

OO611ee Yncio YacoB, PEKOMEHIOBAHHBIX I M3y4YeHUs! (U3UKH HAa 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hezeno), B 8 kiacce — 68
yacoB (2 uaca B Hememo), B 9 kmacce — 102 uaca (3 yaca B HeHEo).

[Ipennaraemsiii B mporpaMmMme 1o (GU3HNKE MepedeHb JabopaTOpHBIX padoT H
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTEIh JIETAET BHIOOp MPH MPOBEICHUH
7abopaTOpHBIX PAbOT W OMBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH
0oOy4JarommXxcs, CIHUCKA IKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax

OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKC.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnyeckux BenudyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MPOLEAypa MPSAMbBIX U3MEPEHHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue TtemmeparTypbl IIpU IOMOIIM >KUJIKOCTHOIO TEPMOMETpa U

JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIEC CBECHUA O CTPOCHHH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIbl, HUX pasMmepsl. ONbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIL
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHUE Ia30B, KUIKOCTEM M TBEPABIX
(kpucTAIIMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.

2. HaGmonenue nuddysun.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepuuu. 3aKOH HMHEpUMH. B3aumoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Tel. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna xak XapakTepucTHKa B3auMojiecTBusi Ten. Cuna ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHUE MOKOs. TpeHue B pupoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS! CKOPOCTH IIPH B3aUMOICHCTBHH TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEII.
6. Clio)eHue CUJl, HalpaBJICHHBIX 110 OJAHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJBbXKEHUA Opycka WIM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU MU razamu. 3akoH Ilackans. IIneBmaruueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Onbit Toppudennu. M3mepenune armocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BreITankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMA MOrpyKEHHOU B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTa u MOIIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHune mpaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnonesHoro neucTBus (maiee —
KIIJ]) npocTeix MexaHu3MOB. IIpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBkie IBUTAaTENIN U 3aIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepeIaduu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TETUIOTHI IUIABICHUS JIbA.

DleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona anexkTpuueckux 3apsaoB. B3aumoneilicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TEIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh anexktpuueckoro mnojs. [IpuHiun
CYNEepHO3ULUU JEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locinenoBaTenibHOE W MapajuieNIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIs1 KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toji€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCMonb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO MOJIA.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUHU.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU Tel WHAYKIMEH W TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HANPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCcTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs U HANpPaBJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHrne. HepaBHOMepHOE NpsiMOJIMHEHOE ABMKeHUE. CpeHsass U MTHOBEHHAs
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiUHEWHOe JBkeHHEe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpalieHwus.
JIuHeiiHas U yriaoBasi CKOPOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akoH HeroTtoHa. Tperuit 3akon HeroTroHa.
[IpuHIMII Cynepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TOKOsL, IPYTUe BUIbI TPEHUS.

Cunia TSKeCcTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nageHud. JBmxkenue mianetr Bokpyr Comnnua. IlepBas kocmudeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuaibHOM TOYKH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. 3meHenue ummynbca. UMmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa cHII TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIManbHAs SHEPTHS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas s3Heprus cxarou npyxuHsl. Knunetnueckas
sHeprusi. TeopeMa 0 KUHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€W W TPACKTOPUN ABUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuXx SIBJICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua nummysibca Npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue uMIyJbca mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue Tpakta Juisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TMYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKCHHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIPYTOCTH MpU  TNOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.
Mexanuyeckue Koae0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHMYeCKMX BOJIH. [IpoponbHble U
[IOIIEpeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTH €€  pacHIpOCTPaHEHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHWiA TeN TMOJ EHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TMEpuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToOBbBIE ABJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue cBeta. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBera. l[lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonab30BaHME TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxa onayuedr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIa M Tejieckoma. [7a3 Kak onThdeckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Onwitel HeloTona. Cnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBera.

Jemoncmpayuu.

[IpssMOIMHEHHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUI B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[TpunaIun peiictBus doToarnmapata, MUKPOCKOTA B TEJIECKOIIA.

10. Monens ri1asa.
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11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHnue 3aBHCHUMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJa
MaJICHUS.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMETa B INIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. ONBITHI 11O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

KBanToBbI€ siBJIeHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopaens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAOBOTO U MACCOBOTO YHCET.
OHeprusi cBsi3M aToMHBIX sifep. CBsI3b MacChl W dHEPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounvku snepruun CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX HW3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. CnekTtp Bojmopoja.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBaHnue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MMIAIONNI MOAYTh TIPEAHA3HAYCH I CUCTEMAaTH3AIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAaHUS U ONBITa  JICITEIHbHOCTH,
MPUOOPETEHHOTO TPU M3YyUYECHUU BCEro Kypca (PU3HMKH, a TAaKKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapPCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJSI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA TMOJIYYCHHbIE 3HAaHUA, pElarTh 3aJa4yd, B TOM YUCIIE
Ka4eCTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uUecKue SIBJICHUS B OKPY’KAIOIIEH TPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALUCHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
uccieioBaHrMe o0oO0Iaromero xapakrepa. Moaynb 3aBepiiaeTcs MPOBEIEHUEM
JTUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHuUs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPUATHE 3CTETHUECKHX KadecTB (PU3WUYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BuUTHE Hay4YHOU Jt0003HATEIBFHOCTH, WHTEpeca K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPY/TOBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO TMpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pPEUICHUWM MNPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha TpPUMEHEHHE (U3NYECKUX 3HAHUM MJIA PEIIeHHs] 3a/ad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanmuM K M3MEHAKINMMCH YCJIOBHAM CONHAJIBHOM W NPHUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yucie POpMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JICWCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U NPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JEAYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
bU3UYECKUX BEIUYNH;

CaMOCTOSATENIbLHO BBIOMpPATh CHoco0 penieHus y4yeOHOM (Qu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE JEHCTBUS:

UCIIOJIH30BaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH TIO CAMOCTOSATENIBHO COCTABICHHOMY ILUIAHY OIIBIT, HECJIOXKHBIN
du3nyuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa TMPUMEHUMOCTb W  JOCTOBEPHOCTh HMH(MOpMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMYECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIPOCHl TIPH MTOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3uveckon 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAIBHYIO (GOpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pElIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoil U MX KOMOWHAIIASIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyxJeHus ydyeOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PEUICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTMX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3UUECKOTO OMbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ [OCTWKEHHUIO: pacCIpenensaTh poJid, OOCYKIaTb IpPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAX MNPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh Npe/ijlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHKCHHS) PE3yJIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JICHUE, SKCIEPUMEHT, MOJeib, TUIOTE3a, CAUHUIBI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gaedopmanus  (ympyras, IacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JdaBieHUS TBEPABIMU TeJIaMH, KUIKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh TPOSIBICHHE U3YYCHHBIX (U3UUECKUX  SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHE PbHIO, pblYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, MaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITWYNH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUNH;
XapaKTepu30BaTh CBONCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBecHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBatoNIMe (U3MUECKUE BETWYMHBI: Ha OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]a4, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUmoTesy),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJAWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOXKEHUS, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO 000pYI0BaHNUA,
3aMMChIBATh X0 ONbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE M3MEPEHUS PACCTOSHMS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX U
U(pPOBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUsI TPUOOPOB C YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCHOJB30BAaHUEM MPSIMBIX HU3MEPEHHM (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBWKYILETOCAd TeJla OT BPEMEHU JBHXKEHHUS TENd, CHJIbI
TPEHUS CKOJILKEHUS OT BEca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUJIIBI
YOPYTrOCTH OT YIJIMHEHUSI MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUSl TEJ, YCIOBUW paBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUHM ~ Y4EOHOTO WCCIICIOBAHUS, COOUpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIE HW3MEpEHUs (HU3UUYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHWU3MOB), CJHCAYsS TMPEIIOKECHHOW WHCTPYKIIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

COOTIOIaTh MpaBUIIa TEXHUKHU OE30MaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMNHCAHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYSCKHA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUN M HEOOXOAUMBbIE (Pu3MUecKue 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (M3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM U151 obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuHpopmammu B HWHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM ¢ TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3WYECKOTO  COAEp)KaHUs, CIPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(DOPMAITUY U3 OJHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINH (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3CHTALIUEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIHX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKU, TIOCTOSTHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTAUM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCT, KOHBEKIIHUS, U3ITy4eHHE),
ANEKTpU3alus T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUI0 HX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUISApHBIE SBJIEHUA B MPHUPOJE,
KpUCTalUlbl B Tmpupone, uznydeHue CoJiHLIA, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJIICHUS B atMoc(depe, dIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emut, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TP 3TOM MEPEBOJIUTHh MPAKTHUECKYIO 33a/1a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUIECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBONCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
du3nyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJEeJbHAsl TEIUIOEMKOCTh BEIECTBAa, yHEJbHAs TEIIoTa
IJIABJICHUS, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yleJIbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPSDKEHHE, CONPOTHBJIEHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILECTBA, MPUHIUIT CYNEPIO3ZUIUMU TNoJiel (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBA3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Onopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIA,
(du3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBUS, HWCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEoOXOUMbIE Jig €€ pelieHus, MPOBOAWTh pacy€Thl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHNE, OLEHHUBATh IPABUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BbIBOBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBICHUN WU
(¢u3nyecKkux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bémMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHMsl NPH M3IYyYEHWH OT LBETA M3Iydarolmed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUUsA TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWUMOJCHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX II0JIEM IIOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MarHATHOI'O TOJI HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COTIOTHON MOTPEUTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Yepe3 NPOBOJHUK, OT HANpsIKEHHUs Ha MPOBOJHHKE,
VICCIIEIOBAHME  IIOCJIENOBATEIBHOIO M NApaJUIE]IbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATH HCCJIEJAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNMYUH (ylenabHas
TEIUNIOEMKOCTh ~ BEIIECTBA, CONpPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEIIIOKECHHONM WHCTPYKLUU, U
BBIYMCJIATh 3HAYECHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000opyT0BaHUEM;

XapakTepu30BaTb MPUHLMIBI JEHCTBUS  HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM HA HMX ONUCaHusA (B TOM 4YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npubOpHkl, HarpeBaTeNbHbBIE JIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOABUTATEIb IOCTOSIHHOIO TOKA),
UCTOJb3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SBJICHUM M HEOOXOAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl N0 CXeMaM M CXEMaTHYHBIM pHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUUYECKHUX
LIETIEHW C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM JJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LETEH;



OpUBOAUTH  MpUMEpbl  (HaXOAWTh HH(OpPMaIMIO O  MPUMEPax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuy ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3J0POBbS U COOIOACHUSA
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIIECTBIATh TOWUCK HHpOpMauu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUNM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH HMH(OpMAmuio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHOM;
UCTIOJh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33/IaHUH HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3mUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAabI,
pecypcbl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHUs HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wuHpOpMaIMIO M3 HECKOJBKUX HMCTOYHUKOB (DHU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE IyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOSKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH STOM T'PaMOTHO
UCTIOJh30BaTh HM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYINICHHUE NPE3CHTAIINEH;

OpU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHHM (U3HUECKHUX
IPOIIECCOB paclpeesiiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIH BKJIAJl B
NeSTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTcu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHUS, Aehopmarius
(ympyrasi, TacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUs M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIBI, SIACPHAs SHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOHOE
MaJIcHUEe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJCHCTBUE



TEJl, pEaKTUBHOE NBIDKEHUE, KOJleOaTelbHOEe IBM)KCHUE (3aTyXamollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0eroro cBeTa B
CHeKTp ¥ CJOXEHHE CIEeKTpaJbHBIX [IBETOB, JHUCIEPCUS CBETAa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM dYucie (U3NYECKHE SIBICHUS B TPHUPOJIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKUE SIBJICHUSA B TMPHUPOJE, OMOJOTHYECKOEe ACHCTBHE BUIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PAAHMOAKTUBHOEC H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, IMepeMeleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
OpYKUHBI, KHHETHYECKas OHHEprus, IOJHas MeXaHWdecKas »JHeprus,
HepuoJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEJOMIICHHUS Cpeibl), IPU ONMHMCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUIl CMBICI HCHOJIb3YEMbIX BEIHYUH,
0003HAUYEHUS U €IUHUIBl (U3NYECKUX BEIMYWH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTHMH BEIMYUHAMH,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOWCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHUS HEPrHM, 3aKOH BCEMHPHOTO TATOTCHMS,
NOPUHLUI CYNEPHO3UINN CHUJI, TPUHIUI OTHOCUTEIbHOCTH ['amumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



IpU SIIEPHBIX PEAKUUAX, NPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouMecs Ha cuctemy U3z 2-3
YpaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alHiChIBaTh KPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JAaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MpPH MOMOIIU
(Gu3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIICIATH
IpoBepsieMOEe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTH IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknux CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTuH, 3aBHUCHUMOCTh IEepUoAa KOJIeOAHUW MPY>KUHHOTO
MagATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTYBI MAJIbIX KOJEOAHHM, TPSIMOIMHEHHOE pAaCIIpOCTpPaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomien
JWH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
o0Opy/OBaHMUsS, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BHIBOIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUH, Onpenemss
cpeqHee 3HAaYeHHE H3MepseMoill BenuyuHbBl ((POKYCHOE paccTOsSHUE
coOuparomieli JTUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEHUS
(u3MepuTenpHOro nNpudopa);

NPOBOJUTh HCCJIENOBAaHUE 3aBHCHUMOCTEH (U3NYECKUX BEJIMYUH C
HCITOJIb30BAaHUEM NPSIMBIX HW3MEPEHHMH (3aBUCMMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadaJibHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHKA OT JUIMHBl HUTH, 3aBUCHMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJOMJICHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIMYMH B BHUAE TaOIuIl U rpadUKOB, J€IaTh BHIBOJIBI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHS CKOJBKCHHS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa M
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIBTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TIOJIOKEHMS, PACCTOSHHMS U YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie U COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpEJIe;

OCYHICCTBIISITh TOUCK HHpOpManuu (GU3HYECKOTO COJCpKAHHUS B
HNuTeprHete, caMOCTOSITENNBHO (hOPMYITUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCII0JIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3aJJaHUN HAay4YHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3faBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOSKTHON MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aeMmMoro paszzena (U3MKH U COMPOBOXKAAThH
BBICTYIIJIEHUE TpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘-IGCKO€ SIBJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UICCKUX SBICHUN

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TIpauKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa M  3aIlIMCbIiBaTb €0 MAaTcCMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUSL 3aJauyd  3alUCBIBaTh KPAaTKOE yYCJIOBHUE, TOJICTaBIATH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(bPIBI/I‘-IeCKI/IX METOJOB, B OIIMCAHHHU HCCIICAOBaHHSA  BBIICIIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

XO0JE€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/10BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
un(dpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHs MPUOOPOB C Yy4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPECHUS, CIEAYs TPEII0KCHHOMY IIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOIHI] U TPAPHUKOB, JIE1aTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
HpeHHO)KeHHOﬁ HUHCTPYKIUU: IIPU BBIIIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

OPUBOAUTH TPUMEpPHl (HAXOOUTh HMHGPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CcO31aBaThb CcOOCTBEHHbBIE KpaTKUC€ MMHUCbMCHHBIC U YCTHEBIC COO6HIGHI/I5[
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBIM MOHATUNHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTallUei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLCHHUBATh
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3NYECKHUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (U3WYECKUH  CMBICH  HMCHOJb3YEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBJICHUS M IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3Yys 3aKOHBI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ IS eé peliCHusd, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HA4YCHUC (I)I/ISI/I‘ICCKOI‘/'I BCINYMHBI C H3BCCTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKa

IMPOBEACHU UCCIICAOBAaHNA, ACJIaTh BBIBO/bI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSAMbIE HM3MEPEHUsT C MHCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrol C MCIHOJIB30BAaHUEM IPSMBIX HW3MEPEHMIL:
IUIAHUPOBaTh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  HM3MEPEHHs]  (PU3UYECKUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HW3YUYEHHBIX HpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTH4YHbIM PUCYHKAM, COCTAaBJIATH CXCMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUUN B MIOBCETHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COACPIKAHUSA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCSA 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (HU3UYECKOro COJICpkKaHUS, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas wHGOPMAINIO W3 HECKOJIHKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp’KaHUs, B TOM UHUCIE IyOJMYHO MPEACTaBISATh PE3YIbTaThl
IOPOEKTHOM WM HCCIENOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
IPAaMOTHO HCIIOJIB30BAaTh W3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COTPOBOXK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JICATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIL,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATb (I)I/IBI/I“IGCKI/II}'I CMBICJI HCIIOJIB3YEMBIX BCJIIMYMH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYIrHMH




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SBICHHUS U TPOIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nuecKux sBJIEHUHN, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEJOCTAIONIME  WIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIA pelleHusi, MPOBOJUTH Pacu€Thl U OIEHUBATh PEATUCTUYHOCTH

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJB3Ys OMUCAHUE WCCIIEI0BAHUS, BBIICIATH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIICAOBaHMS, [eJaTb BbIBOJbL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, GOPMYTUPOBATH BHIBOBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHHe coOuparomiei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

HOPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEN (DU3MYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaTb BBIBOJBI 110 pE3yJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIEays HPEeMIOKECHHON HHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTAThI C Y4ETOM 3aJaHHOM MOTPEIITHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pas3nuyuaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKUX MOJIEICH:
MarepuaiabHas TOYKa, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAaHETapHas MOJIeJb aToMa, HYKJIOHHas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUYECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIHMYC€CKOI'0 IIOBCJACHH B OprH(a}omeﬁ cpeac

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepner, camocrosiTeibHO  (OPMYIUpPYs TOUCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIOMIMXCS 3HAHMA WU JOTIOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanel, pecypchl cetu VHTepHeT; BianeTe  NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpP)KaHUS, IMyOJUYHO TPEIACTABNIATH PE3YIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCII0JIb30BaTh U3YYEHHbIN MOHATUWHBINA anmapaTr u3y4aeMoro paszienia
(UMK H CONMPOBOXKJATh BBICTYIUICHWE MPE3CHTANHCH C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENENATh 0053aHHOCTU B IPYIMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl.  M3Mepenune  ¢usmueckux
BenmuunuH. ®@msuueckue  npubopsl.  [lorpemrHocTh

U3MepeHnil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOJM TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOIPOCA, BBIABMKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
H3mepenune temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIBI, HX
pPasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BeEIlECTBA

2.2

JBuwxxenne uyactun BemectBa. CBS3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4acTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUJOKOCTeH W TBEPABIX  (KPUCTAIUIMYECKUX)  Tel.

24 B3anMocCBs3p MEXIy CBOMCTBAMH BEIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTnueckue pabOThI:
Onenka [guameTpa aromMa METOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JEWCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocts. CpeaHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM IBU>KEHHS
SlBnenne wHepnuu. 3aKOoH WMHEpLUMH. B3aumonencTBue
33 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita KaKk XapakTepUCTUKa B3aUMOICHCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroreHus u cuna Tsxkectd. Cuia TshKeCTH
' Ha Apyrux miaHerax. Bec rena. Heecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOSI.
. Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYOIIAs CHIT
310 [IpakTueckue pabOTHI:

OHpCI[eHCHI/IC CKOpPOCTH pPABHOMCPHOTO  JIBWKCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOWIsE W Tak gainee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHHUS Opycka WM IIapuka [0
HAaKJIOHHOM miockocTd. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCHUMOCTDH pacTshkeHHus (aedopmarnuu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNBITEL,  JEMOHCTPUpPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpUMEPLI IBMIKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEKMBOW IPHUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKkne ycTponucTBa: JUHAMOMETD, IO JIIUITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30B
e Hasnenne TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHUS TaBJICHUS
42 JlaBiieHune raza. 3aBUCHMMOCTb JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphl
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMM, KUIKOCTAMHU U
' razamu. 3akoH [lackans. [ITHeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIarONTUECs COCY/IbI.
['mppaBnuyeckue MEXaHU3MbI
AtMmocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
n CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OnbiT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro paenenus. [lpubopsl ans
' U3MEpEeHUs: aTMOC(HEPHOTO JaBICHUS
JelictBue XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBaHue
4.9 [IpakTuyeckue paboOTHhI:




HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTH YACTH TeJja.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B  xKuakocte.  I[Iposepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JAEHCTBYIOLIEH
Ha TeJIO B KUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CUJIbI, JICUCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue  apeomerpa  Wium

KOHCTPYHPOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N10AbEMHOCTH

®dusznyeckue  SABICHHS B NOPHUPOJAC:  BIHSHUE
4.10 aTMOC(hEepHOTO JABJICHHS HA )KUBOW OPTaHM3M, TUIABaHUE

pBIO

TexHuyeckue yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
i1l YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpecC,

MaHOMETp, OapomeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanuveckast pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TIPABHJIIO»  MEXaHUKH. Koadpdunment
5.5 ITOJIC3HOT'O JIeCTBUA MEXaHHU3MOB. [Ipocthie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loreHunanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKOW SHEPTUU
59 [IpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT8,JIBHOﬁ
noBepxHocTU. VccnenoBanye ycioBUil paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydueHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM SHEPruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblYar, IOJBHXKHBIM U
5.11 HEMOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kona Kona
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUH CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoJieKyld.  OmbIThI,  MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPUH
Mogaenu  TBEpAOro, OJKHAKOTO H  Tra3000pa3HOTO
6.2 coCcTOsiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Telna
OObsicHEHHE CBOWCTB Ta30B, KUJIKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IMOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TernoBoe pacliipeHue U CoxaTue
66 Temnepatypa. CBsi3b TeMmmeparypbl €O CKOPOCTBIO
. TETJIOBOTO JABWKEHUS YacCTHII
6.7 Buytpennss sneprus. CiocoObl U3MEHEHUsI BHYTpEHHEH
. SHEPTHUU: TeIUIonepeaaya U COBEepIIeHne pabOThI
6.3 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
. U3JIy4eHHE




KomnuectBo  TemoTel. YaenbHasd — TEIUIOEMKOCTH

6.9
BELIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIIOBOrO ABUTaTENs. TeIUIOoBbIE ABUTATENN M 3alllUTa
OKpYXarollen cpepl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
npoleccax
[IpakTrueckue paboOTHI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CHI
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPHUCTAIOB HOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 1O HAOIIONEHUIO TEIJIOBOIO PaCIIUpPEHHS
ra3oB, KUJIKOCTEH U TBEPBIX TEIL.
617 Omnpezenenue AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.

OnbIThl, I€MOHCTPUPYIOIIKE 3aBUCHUMOCTb JaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl TUHEHHON 3aBUCHUMOCTH JJIMHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habntonenue n3MeHeHust BHyTpeHHEH SHepruu Tena B
pe3yibTare Tersonepesadd 1 padboThl BHEIIHUX CHIL

HccnenoBanue SABJICHUSA TEII00OMEHA npu




CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.

BOJIOM mpu TemaooOMEHe C HarpeTbiM

HWIAHAPOM.

UccnenoBanme mponecca uCrapCHus.

OnpeﬂeﬂeHHe KOJIMYCCTBA TCIUIOTHI, IIOJJYYCHHOI'O

MCTATNINYCCKUM

Onpeznenenue ynenbHOM TEINIOEMKOCTH BELIECTBA.

OHpeIIeJIeHI/IC OTHOCHTCIBHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI IIABJICHUS JIbJA.

du3nyecKue SBJICHUS B MPHUPOJIE:

MOBEPXHOCTHOE

HATSOKCHUEC W KallWJUIAPHBIC SABJICHWUA B IIPUPOAC,

6.18 KpUCTaJUIBl B Npupojie, u3nydenue ComHia, 3aMep3aHne

WHes1, CHeTa.

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

TexHHYecKre  YCTpPOMCTBA:  KaNMWUIAPBL, PHUMEPHI

HCIIOJIb30BaHHs KPUCTAJIOB, )KH}IKOCTHBIﬁ TEPMOMCETDP,

6.19 JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILUICHUSA

JIBUTATENb BHYTPEHHETO CTOPaHUSL.

JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsi0B

B3aumopeiictBue 3apsuKEHHBIX — TElL.

3akon Kynona

7.2 (SaBI/ICI/IMOCTb CHJIbI BSaHMOﬂeﬁCTBHﬂ 3apsHKCHHBIX TEII OT

BCJIMYMHEBI 3apsAJ0B U PACCTOSAHUSA MCXKIOY TCJ'IaMI/I)

:‘)HGKTpI/I‘leCKOG I10JI€C. HaprI)KéHHOCTb QJICKTPUYCCKOI'O

7.3 noJia. [IpuHIUI Cyneprno3uuu SIEKTPUUECKUX MOJei

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexkrpudeckux 3apsfoB. OJIeMEHTapHBIH
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. IIpoBogHuku n
JIMAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKUi  TOK.  YCJIOBHS  CyLIECTBOBaHUSA

7.6

QJICKTPUYCCKOT'O TOKA. HcTouyHNKY NOCTOSTHHOTO TOKa




HenictBus SIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onexrpuueckas uenb. Cuiia TOKa. DIEKTPUUECKOE
' HaIpsKEHUE
29 ConpoTuBieHne MPOBOJHUKA. VYaensHOE
' CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa Lenu
[locnenoBarenpHOE W MapayielbHOE  COEAUHEHHE
7.11
MIPOBOTHUKOB
PaGorta u MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuuecKkue Henu M IMOTPEOUTENTH DIEKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3ampikaHme
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mone. MarHutHOe TmONe 3€MIIM U €ro
' 3Ha4YeHHeE JUIs )KU3HU Ha 3eMIie
716 OnbiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [TprMeHeHue IeKTPOMAarHuTOB B TEXHUKE
JleiicTBe MarHWTHOrO MOJS HA MPOBOJAHHUK C TOKOM.
17 DNeKTpoaABUraTeNlb MOCTOSHHOTO ToKa. Vcrmosib3oBaHue
' JNIEKTPOABUTaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOPTE
Oneiter  ®Dapanes.  SIBieHue  >IEKTPOMArHUTHOUN
7.18
uHaykuuu. Ilpasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOsI MOJTy4EeHHS
7.19 JJIEKTPUYECKON  DHEpIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTdeckue pabOTHI:
7.20 OnbITH IO HAOTIOACHUIO DIEKTPU3AIUH Tl HHIYKIIHEH

" IpH COITPUKOCHOBCHHU.




HccnenoBanue JeUCTBUSL DJIEKTPUYECKOTO IOJS  Ha
MPOBOJIHUKY U TUAJICKTPUKHU.

COopka u mpoBepka pabOTBI DIEKTPHUSCKON Ienu
ITIOCTOSTHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOTIAI TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBwiIa CIOXKEHHUS HAMPSHKEHUH  TPHU
MOCEAOBATEIbHOM ~ COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna ajsi CUJIBI TOKA TIPH MapauieIbHOM
COCNMHEHUU  pe3ucTtopoB.  OmpeneneHne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OnpeneneHre  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HAIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaegoBanue
MarduTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO IO TOCTOSIHHBIX MarHUTOB TIPH
uX OOBEIMHCHMM W  pasjeneHud. McciaepoBaHue
JEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnpIThI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

JIEMCTBUS MarHUTHOTO MO Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. H3mepenne KILJ
JJIEKTPOJBUIATEIIBHON  YCTaHOBKHU. OnsITEl 1O

HCCICAOBAaHHUIO SABJICHUA 3JleKTp0MaFHHTHOﬁ WHAYKIUU:




HCCICA0BAHUC W3MEHCHHMI 3HAYCHUS H HalpaBJICHUA

HHIAYKIIUOHHOT'O TOKa

7.21

®usnyeckue SBICHUS B MPUPOJE: DIIEKTPUUECKHE
SBICHUS B  armocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHnu3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJIS JUISl KU3HHU HA 3emile, MOJIIPHOE

CHSAHUC

7.22

TexHuueckre yCTpOMCTBA: 3JIEKTPOCKON, AaAMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJIBUraTEIb

IMOCTOSAHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COACPKaAHUS
pasnena
MEXAHUYECKUE ABJIEHUA
g1 Mexannueckoe JBH)KeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE
HepaBnomepHnoe MPSIMOJIMHENHOE JIBUKEHUE.
8.4 Cpennsis 4 MIHOBEHHass  CKOpPOCTb  Tejla  IpHU
8 HEpPaBHOMEPHOM JIBH>)KEHUU
9.5 VYckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEMHOE
. JBUKECHHE
8.6 CBoOonHoe magenue. OneiThl [anunes
PaBHOMEpHOE NBM>KEHME TIO OKpy:KkHOCTU. [lepuon u
8.7 yactota oOpamieHus. JIuHeiHas u yrioBas CKOPOCTH.
LlenTpocTpeMHUTENIBHOE YCKOPEHUE
8.8 [Iepsrlii 3akoH HproToHA




8.9

Bropoii 3akon Herotona

8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIUIT Cynepno3uIMy CUJl
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 Cuna TpeHus: cujla TpPEHHUS CKOJBXEHMsS, CHIIa
' TPEHUSI TTOKOSI, APYTUe BUIBI TPCHUS
%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSTOTEHHUS.
' YckopeHnue cBOOOHOTO TMaIeHUs
%15 JBuxenne  mmaHer  Bokpyr  Connpa.  Ilepsas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHoBecue  maTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecne TBEPHOrO Tena C 3aKpEIUIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynse cumsl
8.19 3aKOH COXpaHEHUsI UMITYJIbCA
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
822 PaGota cun Tskectn, ympyroctu, TpeHus. CBs3b
' SHEPrUu U paboThI
823 [loTenuuanbHas SHEprus Tena, MOAHITOTO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanbHas HEPTUsl CHKATOU MPYKUHbI
Kunernueckas sueprus. TeopemMa 0 KHHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPrun
[IpakTueckue pabOTHI:
OmnpeneneHue cpeaHell CKOPOCTH CKOJIBXEHHS Opycka
WIM JBWKEHUS LIapuKa IO HAKJIOHHOW IUIOCKOCTH.
827 Omnpenenenne yCcKOpeHUs Tena NMPH PaBHOYCKOPEHHOM

JBM>KEHUH 10 HAKJIOHHOM IIJIOCKOCTH.
Hccnegopanue 3aBUCUMOCTU nyrTu OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUIKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.

HpOBepKa THUIIOTE3bI: €CJIM IIPpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEXYTKU BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOro jasiieHus. OmnpeneneHue
KodpUIMeHTa TpeHus CKobkeHus. OnpenerneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CHUJIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKCHHU Tela IO
TOPU3OHTAIbHON MoBepXHOCTH. OrnpeneneHne padoThl
CUIIBI  yOpPYyrocTd  IpU  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBIDKHOTO W TIOJBMXKHOTO

OJIOKOB

dusnueckre SBICHUS B mpUupoac: NpUJIMBEI U OTIIUBEI,

8.28 nBmkeHrne 1iaHeT COJIHEYHOM CHUCTEMbl, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.20 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JaT4YUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEGAHWA 11 BOJIHBI

KonebarenbHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKH

> KOJIEOAHUH: IEpHO/, YacTOTa, AMIUIUTY1a
"y MaremaTuueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBpartiieHre sHeprun Npu KoJedaTeIbHOM JBHKEHUH
93 3aryxaromue KoJjiebaHus. BbHyXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexanunueckue BOJIHbI. CBONHCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M monepevHble BOJHBL. J[JIMHA BONHBI U
' CKOpPOCTh €€ pacHpoCTpaHeHus. MexaHMUeCKUe BOJIHbI
B TBEPJOM TeJle, CeiiCMUYECKHE BOJIHBI
9.5 3Byk. [’ pomMKkOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wndpa3Byk u ynbTpasByk
[IpakTuyeckue paboOTHI:
OnpeneneHue 4acToTbl W Iepuoja  KoJiebaHMit
9.7 MaTeMaTHYeCKOTO MasTHHUKA.

OHpCI[C.HCHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMit

IMPY>XXUHHOTI'O MasdTHUKA




HccnenoBanue 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPYKHHHOTO MasTHUKAa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHMOCTH nepuoia KoJe0aHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXuHbl. 3Mepenue yckopeHus cBOOOTHOTO TaeHHS

dusnyeckre SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, HMCHOJIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBOMCTBA IIEKTPOMArHUTHBIX BOJH
10.2 [IIxaya 371€KTPOMarHUTHBIX BOJIH
10.3 DleKTpoMariuTHas npupoga cBera. CKOpOCTh CBeETa.
' BosnHOBEIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ouznyeckue SBJICHHUS B HpUpoJie: OHOJIOrHYECKOe
10.5 JIEHCTBUE BUJIMMOTO, YIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Iy4eHUN
10.6 Texuuyeckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJI COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
1 13 Otpaxxenue ceeta. [lnockoe 3epkano. 3ak0H OTpakKEHUsI
. CBeTa
114 [Ipenomnenne cBeta. 3aKOH NPEIOMJIEHHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop j1ydeii B 1MH3e




OnTudeckast cucrema Qoroanmnapata, MHUKPOCKOINA U

11.6
TejecKomna
117 I'maz xkak onrudeckas cucrema. bimsopykocts u
' JTAJIbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B criektp. OnbiTel HeloTOHA.
' CrnosxeHue cieKTpajJbHBIX 11BETOB. [lucnepcus ceeta
[IpakTnueckue pabOThI:
HccnenoBanue  3aBUCMMOCTH  yIila  OTpPaKeHHUS
CBETOBOTO JIy4a OT yIJla MaJeHHUs.
N3ydyenne xapakTepucTUK U300pakeHUs MpeaMeTa B
IUIOCKOM 3€pKaiie.
HccnenoBanue 3aBUCMMOCTH  yIyla  IPEIOMJICHHUS
CBETOBOTO JIyya OT yrja MaJeHus Ha IPAaHULE «BO3AYyX —
11.9 CTEKJION.
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JIMH3BI.
Onpenenenne POKYCHOTO PAacCTOSTHUS U ONMTHYECKOM
CHJIBI COOMPAFOIIICH JIMH3HI.
OnbITHI MO pa3noXeHHIo 0eI0ro CBETa B CIEKTP.
OnpITH 1O BOCTIPHUSTHIO IIBETa NMPEAMETOB MPU HX
HAOIIOJICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHbl, mIBETa TeJ, ONTHUYECKUE SBJICHUSA B arMocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
11 Texuuyeckue yCTpoiicTBa: OYKH, MIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 Oneitel Pezepdopna u mianetrapHas MOJENb aToOMa.
' Mogpens aroma bopa
Ucnyckanne u moryiomeHue cBera aToMoM. KBaHTBI.
12 12.2
JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3mydeHus
124 Crpoenne aromHoro szapa. HykimonHas Moxens

ATOMHOTO A4pa. H3oTomnsl




PagnoaxTuBHble npespamienus. [lepuon nosypacnana

12.5
aTOMHBIX SJEp
126 SAnepHble peakuuu. 3aKOHbBI COXpaHEHMs 3aps0BOIO U
' MacCOBOT'O YHUCEI
12.7 OHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
13 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' Connua u 38€31
129 Snepnas osHeprernka. JleWicTBHE  palMOAKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
HabntoneHne CHoiomHBIX M JIMHEWYaTbIX CHEKTPOB
. U3ITyYEHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
0 TOpMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue pagunoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 palMOaKTUBHOE U3JIYYEHUE TMPHUPOJHBIX MHUHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX W3JIyYEHUA Ha OpraHu3M
YeJI0BEKa
10 Texuuyeckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ A03HUMETP, KaME€pa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueid poiau (U3MKK B Pa3BUTHHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M TIOJIE), O JBWKCHHUU Kak
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pPacliO3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3HMUCCKHUX SIBIICHUI
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I H HCIIOJIb30OBAHUC HMX JIA PCIICHUSA y‘IC6HBIX 3a1a4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHNHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHus mpaBuil 0€30MacHOTO Tpyna: HabmroaeHHe (U3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBATh TOJYYEHHBIC PE3YIbTaThl C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIETOBAHUIA;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTydeHHBIE 3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BUAE TAOIUI[ U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JKHAKOCTEH W TBEPABIX TeN, IUIAHETApHAs MOJENb aTroMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATh IPUUUHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBI W (OPMYJIBI, CBs3bIBalOIIME  (DU3HUECKUE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHusl (pU3M4ecKol BENWYMHBI; YMEHHUE OINpPEACsaTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3aavYUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO UX ONMUCAHUIO, UCIIOJIb3YA 3HAHUSA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOHCTBAMH, COXpPAaHEHHUS 3/I0pOBbS W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(u3MYECKOTO COJEpKaHMUS C UCMHOJIb30BAaHHMEM HH(POPMAIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKkoro cojaep)kaHusl, CIpPaBOUYHbIE MaTepHaibl, PECYpChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTETHHOCTH JIBHXKCHUS
PaBHomepHOE M HepaBHOMepHOe ABwKeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSI BBIYMCIICHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE NBW)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teia
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 xX(r)=x,+vt
I'padukn 3aBHCUMOCTH OT BPEMEHHU ISl MPOEKIIUU CKOPOCTH, MPOCKITUU
MepeMeNIeHUs], MyTH, KOOPAWHATHI NPHU PABHOMEPHOM HPSIMOJMHEHHOM
JBUKEHUN
3aBUCUMOCTb KOOPAMHATHI TeJIa OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Self) =vg, =i+ = ;
2
@opmyIbl Uil NPOEKIUU NEPEMEIICHHS], TPOEKIMH CKOPOCTU U IPOEKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKEHUU:
2
1.4 s.(D=y,-t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHS, MPOCKIIHH
CKOpPOCTH, IPOEKLMHU IEPEMELIEHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBUYKEHUU
CBoOonHoe manenue. @opMmyIbl, OMHUCHIBAIONINE CBOOOJHOE TaJieHUE Tena
1.5 110 BEpTUKAIH (ABM)KEHHUE Tela BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emin). I'padukn 3aBUCUMOCTH OT BpEMEHM ISl MPOEKLUUH YCKOPEHUs,




MIpOCKOHU CKOPOCTH MW KOOPAUHATHI IIPpU CBO6OI[HOM nmaacHun TCjia II0

BEPTUKAIN

CKopocTh paBHOMEPHOTO JBIKEHHUSI Tela MO OKpyKHOCTH. HampaBneHue
CKOPOCTH.

@opmyinia sl BBIYUCICHUSI CKOPOCTH YEPE3 PAJANYC OKPYKHOCTH U MEPHO]

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKOopeHue. HampaBieHHe HEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHusi. @Dopmyna Juisi BBIYUCICHUS YCKOPEHHUS:
2
a. — v
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 11 BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chl
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIBI,
JIEHCTBYIOLIEN HA TEJIO
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _Fl—>2
1.12 Tpenue nokost U TpeHue ckoiabkeHus. dopmyna uisi BRIUUCIECHUS MOIYIS




CHJIbI TPCHUSA CKOJILXKCHUSA!

szp-;"-f

Hedopmanus tena. Ynpyrue u Heynpyrue nedopManuu. 3aKOH YIPYrou
nedpopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUSI:
F_c. my -ih‘:
R:
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUSI.
.14 dopmyna s BEIYUCICHUS CHIIBI TsDKECTH BOIM3U moBepxHocTy 3emun: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HesecomocTts u neperpy3ku
Nmnynec Tena — BekTopHas puznyecKkas BeJIHurHa.
1.15 p=mi
Nmnynsc cuctemsl ten. M3menenue numnyinbsca. UMmynbsc cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA JUIsl 3aMKHYTOW CUCTEMBI TEII:
1.16 D=my0y +1my b, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckasi pabora. @opmyna /sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoosa
Mexanuyeckasi MOLIHOCTb:
1.17
nv=24
I
L18 Kunernueckas u noreHuumanbHas sHeprusa. Gopmysia ajsi BHIYUCICHUS

KUHETHYECKOU OHECPruun:




HE)E
By

Teopema 0 kuHeTHUECKOU dHEprUn. PopMyIa JUIs BEIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeJIA, IIOJHITOIO

HaJx 3eMIéii:

E,= mgh

1.19

Mexanudeckast SHEPTHsL:
E=E;+E p

3aKOH COXpAaHEHMS MeXaHN4ecKou 3Heprun. @opmyna s 3aKkoHa
COXpaHEHUsI MEXaHUYECKOW SHEPTUH B OTCYTCTBUE CHII TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPU HAJIMYUK CHJIbI TPEHHUSL.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MeXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

JlaBnenue TBEPOTO TEA.
dopmyrna JUIsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:

_£
p_S'

JlaBnenue raza. ATmocdepHoe 1aBIeHUE.

I HAPOCTATUYICCKOC NABJICHUC BHYTPHU KUIKOCTH.

<D0pMyna JUIsL BBIYUCIICHUSA JAaBJICHUA BHYTPH KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuil npecc

1.23

3aKkoH ApXI/IMe,Z[a. (DopMyJIa AJI1 OIIpCACIICHUA BBITAJIKUBAIOIICH CHIJIBI,

I[eﬁCTBYIOHleﬁ Ha TCJI1O0, HOpr)KéHHOC B XXUJKOCTb MJIM I'a3:




Fam =PEV

YcnoBue naBanus Tena. [lmaBanue CyAOB M BO3QyXOIlJIABAHUC

1.24

Mexanunueckue KojeOaHHs. AMIUIMTYAA, MEPUON M YacToTa KoJeOaHHI.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJT KOJICOaHUI:

1.25

MareMaTtnueckuii U NPYKHHHBIA MasTHUKH. [IpeBpaimieHune sHepruu Inpu

KOJ1e0aTEILbHOM IBIDKECHUH

1.26

3aryxaromue kojebanus. BeinykaeHubie koiebanus. Pezonanc

1.27

MexaHU4eCKne BOJIHEL HpO]IOJ'IBHI)IC " NONICPECYHBLIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBIL:

L=uv-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPaHULIE

IByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakxmuueckue pabomul

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KOPPUIIUEHTA TPEHUS CKOIBKECHHUS; paOb0ThI CHUJIbI TPEHHUS, CHITBI
YOPYTOCTH; CPEeTHEH CKOPOCTH JIBIKCHHsI OpyCKa 10 HAKJIOHHOW TUIOCKOCTH;
YCKOpEeHHsI OpycKa NMpu ABMKECHUHU IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoJiebaHWH MaTeMaTHYeCKOro MasTHUKA, YacTOThI M TEpHOoJa
KOoJIeOaHW TMPYKUHHOTO MAasTHHKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha
pbiyar; pabOThl CHJIBI YIOPYTOCTH TIPU TMOABEME Tpy3a C IOMOIIbIO
HEMOJIBKKHOTO OJI0Ka; pabOThl CHIIBI YOPYTOCTH NpU TOIBEME TIpy3a C
IIOMOIILIO ITOJBMYKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOTrpyKEHHOM
YacTH Teja U OT IUIOTHOCTHM JKMAKOCTH, HE3aBHCHMOCTH BBITAJKHBAIOIIEH
CWJIBI OT MAcChl TeJa; CUJIbl TPEHUS CKOJBXEHHUS OT CHJIbl HOPMAaIbHOTO
JaBJIEHUS M OT poJa NOBEPXHOCTH; CUJIbl YINPYrOCTH, BO3HHMKAIOLIEH B
npy)XHHE, OT CTeNeHHu AeQopMalliil MPYKHUHbBI; YCKOPEHHs Opycka OT yria
HAKJIOHA HAMpaBSIOUIeH; TmepuoAa (YacToThl) KOJICOaHW HHUTSIHOTO
MasiTHUKa OT JUIMHBI HUTH; TIepuoAa KoieOaHUil NMpyKUHHOTO MasTHUKA OT
Macchl rpy3a U JKECTKOCTH TNPYXKHUHBI; HCCIEIOBAHUE HE3aBUCUMOCTH

nepuoaa KOJICOAHMM HHMTSHOTO MasSTHHKA OT MAacChl rpysa. HpOBCpKa




YCJIOBUS PABHOBCCHUA pblyara

Qusuueckue sA6neHUs 6 npupode: TPUMEPHl [BIKEHHS C Pa3IMYHBIMU
CKOpPOCTSIMM B JKMBOM M HEXHUBOM IIPUPOJE, ACUCTBUE CHIIBI TPEHHS B

npupoac W TEXHUKC, MPUJIMBLI W OTJIIMUBBI, ABWIKCHHUC IIJIAHCT CoiHeuHOU

1.30 CHUCTEMBI, PEAKTUBHOE JBUKEHUE MWBBIX OPraHU3MOB, pbIYard B TeJE
YeII0BEKa, BIMSHUE aTMOC(EpPHOTO JaBIICHUS HA )KHBOW OPraHU3M, TIaBaHUE
pbIO, BOCHpPUATHE 3BYKOB KWUBOTHBIMH, 3E€MIJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 9XO0
Texnuueckue ycmpoiicmea: CUJOMETP, TATUYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHS, TUHAMOMETp, TOMAIIUITHUKHN, DPAKEThI, pbYar, MOJIBWKHBIA U

131 HETIOJIBMYKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, IPOCThIE MEXAaHU3MBI B OBITY,

' COOOIIAIOIHECs COCY/IbI, YCTPOHCTBO BOJIOTIPOBO/IA, THIPABIMYECKUH TIpecC,
MaHOMETp, OapomeTp, BBICOTOMED, MOPITHEBOH HACOC, apeoOMETp, IXOJIOT,
WCTIOJIb30BAHNE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIE TOJIO)KEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucraimuyueckue u aMmopgHbIe Tena

59 JBmxkenue wyactuil BeniectBa. CBs3b CKOPOCTH JBMKEHHS YacTHI[ C

' TeMriepaTypoii. bpoynosckoe nBmwxkenue, muddysus

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermoBoe pacuimpeHue u coxaTue

2.5 TermoBoe paBHOBECHE

Y Buytpennss sHeprus. Pabota u Temonepenada Kak CHOCOObl M3MEHEHHS

' BHYTPEHHEU 3HEpruu

2.7 Buapl Tennonepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3IIy4CHUE
HarpeBanue u oxnaxaenue Teia. Koau4ecTBO TEIIOTHL. Y AeibHas
TEINIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHUs SHEPTrUM B TEIUIOBBIX MpOIEccax. Y PaBHEHHUE TEIIOBOTO
2.9 OamaHca:

O +0,+..=0




2.10

Hcnapenue u xonaeHcauus. MI3MeHeHUEe BHYTPEHHEN SHEPrUU B MPOLIECCE
UCIIApEHUS W KOHJeHcaluu. KuneHune KUIKOCTU. VYelbHas TeIioTa

napooOpazoBaunus: L = Q/m

2.11

BiraxxHoCcTh BO311yXa

2.12

[InaBnenne u kpucrasmsanus. V3meHeHue BHYTPEHHEH DJHEPruU IIpH

IUIaBJICHUHW U KPpUCTAJIU3allH. YIIGJ'H)HaSI TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. YJeNbHAas TEIUIOTa CrOpaHus

TOIUIMBA: ¢ = Q/m

2.14

[Ipunnune! padote! Temnosbix asurareneil. KI1J[ terioBoro apurarens

2.15

Ipakxmuuecxue pabomol

N3mepenne  ynenbHOW — TEIIOEMKOCTH — METAUNIMYECKOTO  LWJIMHIPA;
KOJIMYECTBAa TEIUIOTHL, MOJyYEHHOTO BOJOH KOMHATHONW TeMIEpaTypsl
(uKcHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli IUIUHAP;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM IMJIMHIPOM, MOCJIE OMYyCKAHUS
€ro B BOJy KOMHATHON TeMIepaTypbl; OTHOCUTEIbHOMN BIa)KHOCTH BO3yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUs Jibaa. MccienoBaHue — U3MEHEHHUS
TEMIEPaTypbl BOAbI MPU PA3IUUHBIX YCIOBUSX; SIBICHHUS TEIUIOOOMEHA IMpH

CMCIIMBaHUN XOJ'IOI[HOﬁ u FOqueﬁ BO/IbI; ITpOLECCa NCIIapCHUA

2.16

Qusuueckue sA6leHus 6 npupode. TIOBEPXHOCTHOE HATSHKEHHE U
KallWUIApHBbIE SBICHUS B MPHUPOJE, KPUCTAIBI B MPHUPOJAE, H3Iy4YCHUE
Connia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 0Opa3oBaHHE pPOCHL,

TyMaHa, UHECA, CHCra

2.17

Texnuueckue  ycmpoticmeéa: — KalWUIAPbl, TNPUMEPbl  HCHOJIb30BAHUS
KPUCTAJUIOB, JKUAKOCTHBI TEPMOMETp, OATYUK TEMIEPATyphl, TEPMOC,
cucTeMa OTOIUIEHHs JOMOB, IMTPOMETPHI, NCUXPOMETp, MapoBas TypOMHa,

ABUT'aTCJ]Ib BHYTPCHHETO CrOpaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

QHCKTPI/ISaLII/IH TCII. I[Ba BHUJA SJICKTPUUCCKUX 3apsaa0B




3.2 B3aumonelictBue 3apspkeHHbIX Tedl. 3akoH Kynona
33 3aK0OH COXpaHEHUs AEKTPUUECKOTO 3apsiaa
34 Onexrpuueckoe noje. Hanpsok€HHOCTh anekTpuueckoro mnosisd. [IpunHumn
CYIIEPIIO3UIINH JIEKTPUUECKUX T10JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexktpuueckux 3apsaoB. JeWcTBUE 3IEKTPUUYECKOTO TOJS Ha
AIEKTPUYECKUE 3apsibl. [[pOBOTHUKY U TUAIEKTPUKU
[TocrositHHbIi 2nekTpudeckuid TOK. JleMcTBUs anekTpuueckoro toka. Cuia
tToka. Hampsbxenue.
3.6 I=q/t,U=A/
DIJIEKTPUYECKOE COMPOTUBJIEHUE. Y JEITBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R = pl/S
18 3akoH OMa juig ydacTtka snekrpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannenpHO€ COeIMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U =Uy;I=I+1; rR=5,
2 2 -
CMenianHble COeAMHEHUS IPOBOJHUKOB
PaboTa u MomHOCTH 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t
312 OneiT DOpcrena. MarHutHoe mose MpsMOTO MPOBOJHUKA C TOKOM. JIMHHUM
MAarHUTHON UHAYKIIUH
313 MarsnuTHoe TMoJ€ MOCTOSSHHOTO MarHuta. B3aumoaeicTBHE MOCTOSHHBIX
MAarHuTOB
3.14 JlelicTBME€ MarHMTHOTO IOJISL HA POBOJIHUK C TOKOM




3.15

Oneitel @apanes. fABienHue snekTpoMarHuTHON UHAYKIUH. [TpaBuiio Jlenna

Ipaxmuyeckue pabomul

W3mepeHnue 3IEKTPUYECKOrO  CONPOTHBJIEHHMS  PE3UCTOPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJIHHKE

(pe3ucTopbl, JamIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH COTPOTUBIICHUS OT JUIMHBI TPOBOJAHHMKA, IUIOMIAIH €ro
MOTIEPEYHOTO CEUEHUS U YJIETHbHOTO COTIPOTUBIICHUSI.
[IpoBepka  mpaBwia At AJIEKTPUYECKOTO HampsDKEHUsT  TIPH
MOCJIEOBATEIbHOM ~ COCUHEHWH TMPOBOJHUKOB;, TpaBWiIa IS  CHJIBI
AJIEKTPUYECKOTO TOKa TMpPH TMapaUIEeTbHOM COEJUHEHUH IPOBOJHUKOB
(pe3ucTophl U JIAMITOYKA)
Qusuueckue sa61eHUs 6 npupode. SIEKTPUUECKHE SBICHHUS B aTtMmocdepe,

3.17 JNEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMild, Jpeid
TOJIFOCOB, POJTb MArHUTHOTO TIOJIS JJIS )KU3HH HA 3eMIle, TOJSIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIepMETp, BOJBTMETp, pPeocTar,
CUETYMK OJIEKTPUYECKOM DHEPIrUM, AIIEKTPOOCBETUTENbHbIE MPUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (mpumMepsr), ANEKTPUIECKHUE
MIPEeIOXPaHUTENH, DIIEKTPOMATHUT, 3JEKTPOJBUTATENb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJIHEBL. [1Ikana 351eKTpoMarHUTHEIX BOJIH

3.20 JlydeBas mozenb cBera. [IpsimomHeiHOE pacipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cBerta. [lnockoe 3epkaiio

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xox myyeit B munH3ze. POKYCHOE paccTOssHUE JIMH3BL. OnTHYecKas cuia

' muH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTudecKue npuoopsl

Ipaxmuuecxue pabomoi
N3mepenne onTudeckod cuibl coOuparomiedl  JTUH3BI;  (POKYCHOTO
396 paccTosiHUS coOOMparolIeil TMH3HI (TI0 CBOMCTBY paBEHCTBA pa3MepPOB MpeaMeTa U

I/1306pa)KeHI/I$I, Koraa ImpeaMeT paclioJIOKEH B JIBOMHOM (I)OKyce), IIOoKa3aTeciid
MIpCIOMIICHUS CTCKIIA.

HccnegoBanue cBOMCTBa I/I306pa)KCHI/IH, MOJIy4€HHOI0 C TIIOMOUIBIO




coOMparomiel JHUH3bI; M3MEHEHUS (OKYCHOTO pPACCTOSHHUS JIBYX CIIOKEHHBIX
JMH3; 3aBUCUMOCTHU YIJla IPEJIOMIICHUS CBETOBOIO Jyda OT yIJjla MaJeHUs Ha

I'paHuLC «BO3AYX — CTCKIIO»

Qusuueckue aenenus 6 npupode: 3atMeHus ConHua u JlyHbl, 1Bera Tell,

327 OTITHYECKHUE SBJICHUS B atMocepe (1BeT Heba, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoucmea: OYKH, TEPUCKOI, (oToanmmapaT, ONTHUYECKHUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PannoaktuBHOCTh. Anb(da-, Oera-, ramMmma-uznydeHus. Peakuun anbda-u
' Oeta-pacrajna
19 Oneitel Peszepdopna mo paccesHuto anba-vactun. [lmanerapHas momaens
' aToma
4.3 CocraB atoMHOTO sipa. M30TOMBI
4.4 [Iepnon momypacnaza aTOMHBIX SAep
4.5 S nepHbie peakuyu. 3aKOHBI COXPaHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCEI
Qusuueckue A61eHUs 6 Npupooe: €CTECTBEHHBIH paJMOAKTUBHBIN (OH,
4.6 KOCMUYECKHE JIyud, PaJMOaKTUBHOE H3JIyd€HUE MPHUPOJHBIX MHUHEPAJIOB,
NeicTBHE paMOaKTUBHBIX U3ITy4YEHHUI Ha OpraHU3M YeJoBeKa
47 Texunuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAYAIbHBIA JI03UMETD,

KaMepa BI/IHBCOHa, AACpHasd SOHEPreTuka
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