MUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJAEPALIMUT
Munuereperso odpaszosanus Pazanckoit o6aacTu
AQMHHHECTPANMS MYHHIHIAILHOI0 06pazoBanus — EpMAMAHCKAN My HAIANATLHBIH
paiion Pa3anckoii 061acTi

MOY "Epmumunckas cpexuss mxoJa um. epost P® C. B. Cyxapesa"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Pyxosogurens IIIMO 3aMecTUTENb TUPEKTOPA 110 Jupextop MOY

yaurenei Gpusuxu, xumur u - YBP «EpMummHckas cpeasas
Ononorun mxona uM. I'epos P@ C. B.

'A((A/ ~ [;ﬁ o nyape}% l

(Yepamresa H. A.) (Canuypekas 3. 10.)
puyxun U. E.)
IIpotoxon Nel «30» aBrycra2023 r. Ipuxas Ne 178
oT «28» aBrycra2023 r. or «31» aBrycra2023 r.
TOYKA !' POCTA

LleHTp ecTecTBeHHO-Hay4HOW
M TEXHONOTMYECKON HAMNPaBNEHHOCTH

PABOYASI IPOTPAMMA
(ID 850910)

y4eGHoro npeavera «Pusnka. bazoswbiii yposenn»

JU1st oby4aromuxcs 7-9 KiaccoB

Epmums, 2023



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uKe Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocmuTaHus W KoHIENmu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukKay.

Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TI'paMOTHOCTH OOYYaIOIIMXCS M OpraHu3alui0 HU3y4eHHUs (U3UKH Ha
NeSITEeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpezelieHne y4yeOHOro maTepuana Mo rojaam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

dusnka ABIAETCS CUCTEMOOOPa3yIOLIMM JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEAMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE NPOLIECCOB U SIBJICHMM, N3y4aeMbIX XUMHEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HpPEJOoCTaBiisseT Hambosee sICHble 00paslbl MPUMEHEHHWs HAy4HOIo MeToja
MIO3HAHHUS, TO €CTh CIIOCO0a MOJTyYEeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

OpnHa M3 riIaBHBIX 3a7a4d (GU3MUecKoro o0pa3oBaHMs B CTPYKType oO1iero oOpa3oBaHMs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢uzukn Ha 0a30BOM YpOBHE MpelIojiaraeT OBJAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyYHYI0 IPaMOTHOCTD:

® HAYYHOOOBSACHATHBIICHUS;

® OLIEHUBATh ¥ IOHUMATh OCOOCHHOCTU HAYYHOTO UCCIICI0BAHUS;

® IHTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BATh HAYYHBIE JOKAa3aTENIbCTBA IS
II0JIy4E€HUS BBIBOJIOB.

Henun wn3yueHust U3MKUM Ha YpPOBHE OCHOBHOIO 0OILIero oOpa3oBaHMs ONPEAEICHbI B
Konnenuuu npenojaBanus yueoHoro npeamera «Pu3uka» B 00pa3oBaTENIbHBIX OpraHU3alMiIx
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBIE 001I€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemienneM Komutermn MunucrtepctBa mnpocsemmenus Poccuiickoin denepanun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).

Hemnuzyyenusapusuku:

e IproOpeTeHNe UHTEpeca U CTPEMIICHUS O0yJaroIUXCsl K HAYYHOMY U3Y4YE€HUIO IPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

®pa3BUTHE TNPEACTABICHUH O HAaydHOM METOJ€ TMO3HaHUs U  (OPMHPOBAHUE

HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYKAIOIINM SIBJICHUSIM;



¢ hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yJabTaTa HM3Y4EHHUS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
¢ hopMUpPOBaHME TPEICTABICHUA O POIH (U3UKU IS PAa3BUTUSA JIPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
®pa3BUTHE TIPEJACTABICHUI O BO3MOXHBIX cdepax Oymaymieir mpodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B ATOM
HaIpaBJICHUN.
JlocTibkeHre STHX IeNiell mporpaMMbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOIINX 3a1a4:
e IproOpeTeHNe 3HaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHUSX;
eIpHOOpEeTeHne yYMEHUN ONHUCHIBaTh U  OOBSICHATh  (U3MUYECKUE SBIEHHUS C
WCTIOJIb30BAHMEM TIOJTy4YSHHBIX 3HAHUIA;
®OCBOCHHE METOJIOB DEHICHHUS NPOCTEHIIMX pacu€THBIX 3a7ad C HCIOJIB30BAaHHEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® pa3BUTHE YMEHUI HAONIOIATh MPUPOIHBIC SBICHHUS U BBITIOJHATH OIBITHI, JTa00paTOPHBIC
paboThl M SKCIIEpUMEHTAIFHBIE HWCCIENOBAHUS C WCIIOJIb30BAaHHUEM W3MEPHTEIBHBIX
11002 (5[0
e oCcBOCHHE MPUEMOB pPabOTHI ¢ wuHPOpManue (GUINIECKOTO COACpIKAHUS, BKIIOUAsS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 M KPUTHYECKOE
OIleHUBaHMUE WH(POpMAIIUK;
®3HAKOMCTBO CO cpepamMu MPoPeCCHOHATBHON ACSITEIHPHOCTH, CBSI3aHHBIMHU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (HU3NUYECKOI HAYKH.
Ha usyuenue ¢usukm (0a30BBI YpOBEHBb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX paboT U OMBITOB HOCUT
pEeKOMEHATENbHBIA XapaKTep, YYUTENb JelaeT BbIOOp MpoBeneHus 1a00paTopHbIX paboT u
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4YaromuXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHul, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,

OKCIIEPUMEHT [0  TpPOBEpPKE  THUMOTE3,  OObsICHEHHWE  HAOMI0JaeMOro  SIBJIICHMUSL.
OnucannepuU3nIeCKUXSIBICHUN C TTOMOTIIHIOMO JIETICH.
Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBHIC SIBIICHHUS.
2. ®wusuveckre MPHOOPHI U TIPOIEAYPA NPSIMBIX U3MEPCHHIH aHAJIOTOBBIM M ITU(POBHIM
prudopoM.
Jlabopamopnwviepadomut u onvimel.
Omnpenenenne eHbl JEICHHS KTl U3MEPUTEIHLHOTO TIprbopa.
N3mepenuepaccTosiHuil.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
OnpeneneHuepazMepoOBMaIbIXTEN.
N3mepenne Ttemmeparypbl MpHU TMOMOIIA KUJIKOCTHOTO TEpPMOMETpa W JaTYMKa
TeMIEepaTyphl.
6. IlpoBeneHue wuccienoBaHWsl TO MPOBEPKE THUIIOTE3bI: TAIBHOCTh MOJETA IIApHKAa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITYCKA.
Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.
CtpoeHue BemiecTBa: aroMbl W MOJIEKYJbI, WX pa3Mmepbl. OMNbITHI, I0Ka3bIBAIOIINUE
JIMCKPETHOE CTPOEHHUE BEIIECTBA.

aorwpnE

JIBukeHue yacTul BemiectBa. CBSI3b CKOPOCTHU JBMIKEHHS YacTHIl C TEMIIEpaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMocBsI3p Mexay CBONCTBAMHU BELIECTB B Pa3HBIX arperatHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HabGmroneHnedbpoyHOBCKOTOBUKECHHUS.

2. Habmopenueauddyszuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopuviepadbomut u onvimel.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

HabmonennemexaHn4eckoroABMKEHUATENA.
N3mepenneckopoCcTUIPSIMOTMHEHHOTOABMKEHHU .
HabntoiennesBneHus I MHEpLNH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwviepadomut u onvimel.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO IBMKEHMS (IIapyKa B >KUAKOCTH, MOJAETU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpeneneHNernIOTHOCTUTBEPAOTOTENA.
4. OnpIThl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSHKEeHUs (nedhopmaiiui) MpYKUHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3za. 3aBUCUMOCTD
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [lHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanueren. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenava naBaeHUs )KUIKOCTBHIO U Fa30M.
Co001aI0IIMECACOCY/IbI.
I'mopaBnnueckuiinpecc.
[IposiBneHneaedcTBUIATMOCHEPHOTOJABIICHHSL.
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeEN: IUIABAHUE WJIM TIOTPY)KEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopuviepabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHJIbI, JEHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WM KOHCTPYMPOBAHME JIOJKA M OIpEICIICHUE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOIIHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUsS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOHCOXPAHEHUSIDHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TlpumepbIIpoCTHIXMEXaHU3MOB.
Jlabopamopnuviepadomul u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHueycnoBUHpaBHOBECUSpHIUATa.
3. Mamepenne KII/| HaKTOHHOMIIIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEPruu.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC MOJIOKECHHUS MOJ'IeKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPUHU CTPOCHUS BCUICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITLI, HNOATBCPIKAAIOIIHUEC OCHOBHBIC IIOJIOXKCHUSA
MOJIGKyJIHpHO—KPIHCTI/I‘ICCKOﬁ TCOPHUMU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I"IeCKI/Ie u
aMOp(l)HHC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOJ'ICKyJ'IprHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnJUIAPHBIC SBJICHUS. TennoBoe
pacliupCHUC U CKATUC.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBHO TCIUIOBOTO MAOBHKCHUA YaCTHL.
BHy’TpeHHﬂﬂ SHEprus. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHEpruuv: TCIUIOICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHHUC.



KomuuectBo TemmoTel. YaenpHad TEINIOEMKOCTH BeEIISCTBA. 1emIoOOMEH U TEIJIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenue. YnenbHas TeruioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KUIICHUS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPIUH B TEIUIOBBIX MIpOLIECCcax.

Jemoncmpayuu.

1. HabmroneHnedpoyHOBCKOTOBUKEHHUS.

2. Habmoneaunemuddysuu.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HaGnrogeHueTeniIoBoropacuupeHusTe.

5. VI3MeHeHue NaBleHUS raza Mpu H3MEHEHUH 00hEMa M HarpEeBaHWW WITH O XJIAXKICHUH.

6. IlpaBHman3aMepeHHUSITEMIICPATYPHI.

7. BuneITeronepeaadn.

8. OxnaxJIeHUeNnPUCOBEPIICHUNPAOOTHL.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHEHHUETEIUIOEMKOCTEHPA3TUIHBIXBEIIICCTB.

11. HaOmroneHuEeKUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. MoaenuTeIuIOBEIX IBUTaTEIEN.

Jlabopamopnuviepadomul u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnromenue u3MeHEHUs BHYTPEHHEH 3HEPrHM Tella B pe3yibTare TeIUlonepeaayu u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThlM METaJUIMYECKUM IHIIUHAPOM.

10. OmpenenenneyaeTbHONTEIIIOEMKOCTHBEIIECTBA.

11. UccnenoBanuenpoieccancrnapeHus.

12. OnpeneneHneoTHOCUTEILHONBIAXKHOCTUBO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2UIEKTpUYECKUX 3apsaaoB. B3aumoneicTBue 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
IEKTPUYECKUX I10JIEN (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[locnenoBarenpHOE U NapauIEIbHOE COEIMHEHUE TPOBOHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl MNOMyYEeHHUS JIIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIIEKTPU3AIUATEIL.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpolCTBO M ACMCTBUERIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKATUHTYKIIHS.
3aKOHCOXPaHEHUANIEKTPUUECKUX3aPsII0B.
[IpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKUIIOCTOSIHHOTOTOKA.
JIeNCTBUSIEKTPUYECKOTOTOKA.
. DIIEKTPUUYECKUITOK B XKUIKOCTH.
. "'azoBbIiipaspsia.
. U3mepeHunecunbIrTokaaMmnepMeTpom.
. U3MepeHunesneKTpuuecKoroHanpsiKeHUSIBOJIbTMETPOM.
. Peocrar u mara3uHCOIpOTHUBIICHUMN.
. B3auMo1eiicTBUENOCTOSTHHBIXMArHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbITOpcrena.
. MarauTHoenoJyieToka. DJIeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIBIIOCTOSHHOTOTOKA.
. UccnenoBanuesBICHUSIDIEKTPOMArHUITHOMMH TYKIIUH.
. Onerrei®apanest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTPOreHepaTOPIOCTOSIHHOTOTOKA.

CoNaOrLNPE

NNRONNNNNNRPRPRPRRPRPRRERRRERR
OB WNRPOOWOWMNOOUNMNWNRO



Jlabopamopuviepadbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynmpoBaHUCHANIPSIKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IO ! MIONIEPEYHOTO CEYCHUS U MaTepHaa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHHTOB MpH WX OOBEIWHEHHH H
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII]] anmekTpoaBuraTeIbHOMYCTaHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHU 3HAYEHUS U HaIlPaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTrUr. 3aKOHCOXPAHECHUSIMEXaHUUECKOUIHEPT HH.

Jemoncmpayuu.

1. HaOmomeHne MEXaHUIEeCKOTO JIBIKCHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHHETPU3HAKOBPABHOYCKOPEHHOTOIBM)KCHUS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JBH)KCHUH OTHOCHUTEIBHO KaOMHeTa (DU3UKH.

7. 3aBHCHMOCTH YCKOPEHUS TeJIa OT MACChl TeJIa U JCHCTBYIOIICH Ha HETO CHITHI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUU TEII.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHnepeakTHBHOT O IBHYKCHUS.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuviepadomul u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTU CKOJBKEHHUs Opycka WM JBWKCHHUS LIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CAH TPU PABHOYCKOPEHHOM [IBIDKEHHWH O€3 HadaabHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHueK0IPPUITNEHTATPEHUSICKOIbKEHUSI.

8. OmpeneneHneKECTKOCTUTIPYKIHBI.



9.

Omnpenenenue pa®OTHl CWIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3ydyeHne3akOHACOXPaHEHHUSIIHEPTUH.

Pa3nen 9. Mexannueckne K0/1e0aHHUA M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHWYeCKHE BOJIHBI.

CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MlHGpa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabOmonenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINN).

5. HabGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIPE30HAHC.

Jlabopamopnwviepadomut u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NepHo/ia KoieOaHU NMPY>KUHHOTO MasATHHKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCMMOCTU IepHOJa KoJieOaHWH Ipy3a, MOJBEUICHHOIO K HHUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3aMepeHHneycKOpeHHUsICBOOOTHOTOIIaICHHS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJie. DJIEKTPOMATrHUTHbIE BOJHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX

BoJiH. [IIkana QJICKTPOMAroHMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBOMCTBaRIEKTPOMATrHUTHBIXBOJIH.
BomnHoBrIecBolicTBacBeTa.

Jlabopamopusiepadbomot u onvimel.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.

Jucnepcuscsera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOoIMHENHOEPACTIPOCTPAHEHUECBETA.

OTtpaxeHuecnera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenuecsera.

OnTH4ecKuiicBETOBO.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Mogensriasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwviepadomut u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPA’KEHHUSI CBETOBOTO JIyda OT Yrjla Ma/ieHusl.
N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenune n300pakeHMI C ITOMOIIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u ruranerapuas Moaenp aroma. Monens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnajaa aTOMHBIX siJiep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCE. DHEPrusl CBS3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIYUEHHUI Ha AKUBbIE OPraHU3MBI.

Hemoncmpayuu.

ok wnPE

CreKTppIM3IIydeHUs U NOTJIOLICHHUS.
CrieKTppIpa3In4HbIXTa30B.

CrnextpBogopona.

Habnronenue TpexoB B kamepe Buibcona.
PaboTacuéTunKkanoHN3UPYIOIU XU3ITYUYSCHHUH.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuviepadbomot u onvimol.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. UsmepenuepaamoaktuBHOTO(OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000IIaOMN  MOIYIb MpeAHa3HAYeH Uil CHUCTEMaTu3alud |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOJIYJIS PEAIU3YIOTCA UM CHCTEMATU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
MeTaIpeIMETHBIX IUIAHUPYEMBIX pe3yabTaToOB 00yueHus, dopmupyercs
€CTECTBEHHOHAyYHasIrPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB MCCIEA0BaHUS SBJICHUN
npupoaAbl W TEXHUKH, OBJIAACHHUC YMCHUSIMU 00BACHSATD (1)I/I3I/I‘-ICCKI/IC SABJICHUA, TIPUMCHAA
IMOJIYYCHHBIC 3HAHWA, p€IIaTh 3aJla4i, B TOM YHCJIC KAYECTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aJlaHWA, B KOTOPBIX UM MIPEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IeCKI/I€ SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U MOJIYYEHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTATHl B YaCTH:

e 1) NaTPpUOTHYECKOTOBOCITUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3nueckoit
HayKH;

e [] ICHHOCTHOE OTHOIIEHHUE K IOCTIKEHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYMMBIXU ITHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

e [] 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYeCKOrOBOCIMTAHMS:

e [ BOCHPHATHE ICTETHYECKUX KAYECTB (PU3UUECKOW HAYKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTMHAYYHOTIOMO3HAHHUSA:

e [] oco3HaHHE IEHHOCTH (PU3NUYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e [] pa3BuTHE Hay4yHOH JITOOO3HATENILHOCTH, HHTEPECA K UCCIIEeI0BATENbCKON JeSITENbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHKE CBOETO IpaBa Ha OUIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYA0OBOTrOBOCIIUTAHMS:

e [] aKTUBHOE y4yacCTHE B PEIICHUU MPAKTHUECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeIbHON
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUECKOMY U3YYEHHUIO MPOoQeccHii, CBA3aHHBIX C (UBUKOM;

e 7) 3K0JIOTMYECKOTOBOCIIMTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUU Ui peIleHUs 3aJad B 00JacTu
OKpYXarollel cpefpl, MIaHUPOBAHUS MOCTYINIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOTIeM U MyTei UX pelIeHHUs,

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSAM COUMAIBHON U MPUPOIHOI CPebl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUU TPU BBHIMOTHEHUHM WCCIEIOBAHUIA U TIPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] moTrpeObHOCTH B (OPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOPMYTUPOBATH UIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e [] ocozHaHue ne(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIACTH (PU3UKU;



e [J myaHMpOBaHUE CBOETO Pa3BUTH B IPUOOPETEHUH HOBBIX (DU3HMUECKUX 3HAHHIA,

e [J crpemieHHME aHAIM3UPOBATh U BBIBIATH B3aWMOCBS3M MPHUPOJIBI, OOMIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HUCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e [] OLEHKAa CBOMX JEHUCTBUM C y4ETOM BIMSAHUSA HA OKPYXKAIOUIYI0 Cpely, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE IEHCTBUSI, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE AEHCTBHUSL.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jjoruyeckue a1eicTBUsA:
® BEISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
® YCTaHABIIMBAThH CYIIECTBCHHBIN NMPU3HAK KJIacCH(PUKAIIUU, OCHOBAHUS TSI 0000IIECHUS 1
CpaBHCHHS,
® BEISIBIISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOJTIOJICHUSX, OTHOCAIIUXCS K (PH3UICCKUM SIBIICHUSIM;
® BBISIBIISITh ITPUUMHHO--CJIC/ICTBEHHBIE CBSI3U NPU H3YYCHHHM (PU3NYECKUX SBICHUH U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJIB30BAHUEM JIEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMPATH CMOCO0 pemieHus ydeOHOW Gu3ndeckoit 3amaun (CpaBHEHUE
HECKOJIbKMX BAapUMaHTOB peEHIeHUs, BHIOOp Haubosiee MOIXOAIIEr0 € Yy4E€TOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBblenccienoBarehLCKUEACHiCTBHSA.
® 1ICII0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;
® [I[POBOJIUTH MO CAMOCTOSTEIHHO COCTABIIEHHOMY IUIAHY OTIBIT, HECIIOKHBIN (hHU3HUECKUi
AKCIIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHMUS,
® OIICHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh HMHGOpPMAIMIO, MOJYYSHHYIO B XOJIe
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOATENBHO (POpPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [[POTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKHX MPOLIECCOB, a TaKXKe
BBIJIBUTaTh MPEINOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® [IPUMEHATHh pPA3JIUYHbIE METOJbI, MHCTPYMEHTHI W 3alpochl MpH TOHCKe U OoTOOpe
nH(OPMAILIUY WIH JAHHBIX ¢ YIETOM MPEATIOKEHHON yueOHOU Qu3ndecKo 3a1auu;
® AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATh WHMOPMALHIO PA3THUHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;
® CAMOCTOSITEIPHO BBIOMpPATh ONTHUMANBbHYIO (OpMY TMpeacTaBieHus WHGOpPMAlUU U
WUTIOCTPUPOBATh peIIaeMble 3a/ladll HECIOKHBIMU CXeMaMH, IuarpaMMaMu, HHOU
rpaduKoil u UX KOMOMHAIUSAMHU.



KoMMmyHuKaTHBHBIEYHHBEpPCAJIbHbIEYYeOHbIeAeliCTBHUS:

®B X0/¢ OOCYXJeHUs Y4eOHOTO Marepuala, pe3yJIbTaToB JTabOpaToOpHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJIepKaHUe OJIaroXenaTeaIbHOCTH OOIICHUS;

® COTIOCTABIISITh CBOM CYXKICHHS C CYXKJICHUSMH JPYrUX YYaCTHHKOB JIHAJIOTA,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

® BEIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMUCHbMECHHBIX TEKCTaX;

eIIyOIMYHO  MPEJACTaBIATh  PE3yJAbTaThl  BBINOJHCHHOTO  (DM3WUYECKOro  OTBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

¢ [IOHMMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYATBHOW PabOTHI TIpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

S [IPUHUMATh IIEJIM COBMECTHOH JICSITELHOCTH, OPraHW30BBIBATH JICHCTBUS IO €€
JOCTIDKEHHUIO: PACIIPENIENIATh POJIH, 00CYX/IaTh MPOLECCH U PE3YNbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

® BHITIOJIHATh CBOIO YacTh pPa0OTHI, JOCTHTash KAa4eCTBEHHOTO pE3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C PYTUMHU WICHAMHU KOMAH/IbI,

® OIICHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIIHHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHTYAIUAX, TPEOYIOMUX JJIsl PEIICHUS
(bU3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3TUYHBIX TOAXOJAX MPUHATHS perieHUH (MHIUBUIyaTbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUH TPYIIION);

® CaMOCTOSITEJILHO COCTABJISITh AJATOPUTM pernieHus (PU3WYecKOW 3amavyd WM IIaHa
HCCIeAOBaHUs C Y4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpeJlaracMbie BApHAHTHI PEIICHUI;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIHHHTE/VICKT:

e JaBaTh a/ICKBATHYIO OIICHKY CUTYallUU U MpeJyiaraTh MiaH e€ U3MEHEeHHUS,

© 00BSACHATh MPUYHUHBI JOCTHXKCHUSI (HEJOCTHKEHUSI) pe3yabTaTOB AEATEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHTHh KOPPEKTHUBBI B JCATCIBHOCTH (B TOM YHMCJIC B XOJ BBIOJHEHHUS (PU3HUECKOTO
HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, H3MCHHUBIIHMXCS
CUTYaIii, YCTAHOBIIEHHBIX OUTMOOK, BO3HUKIINX TPYIHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOopa WM JUCKYCCHUHM Ha HAayYHYIO
TEMY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

eIpH3HABaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH GU3NYECKUX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

®UCTIOJIb30BATh MOHATHS: (U3WYECKHEe M XUMHUYECKHE SBJICHHUS, HaOIIOJICHHE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsE cwia, Aedopmarus (ympyras, IUTacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

e paznuyaTh siBiieHUus (quddy3usi, TEIIOBOE ABUKEHUE YACTHUI] BEIICCTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TeNl C 3aKpEIJIEHHOW OChIO BpalleHMs, Mepegada JAaBlIeHUs TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUYECKUX SIBJICHHUI B OKpYXalolleM MHUpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUark B Tejie 4YeJOBEKa, MPU 3TOM MEPEeBOJIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIIMCHIBATh U3yUEHHBIE CBOMCTBA TeNl M (pU3MUECKUe SBICHUS, HUCIOJIBb3YS (U3NYECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHHU3MOB, KUHETHYECKas W MOTEHIMAIbHAs 3HEPIHsi), IpU ONMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepH30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOIIECCHI, UCIOJIb3YS MpaBuiia
CJIOKEHHUS CWII (BAOJIb OJHOU MpsMOi), 3akoH I'yka, 3akoH [lackas, 3akoH Apxumesa,
MpaBWJIO paBHOBeCHs phiuara (010Ka), «30J0TOE MPABWIO» MEXAaHUKU, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW ZHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

© 00BACHATH (PU3UUECKHE SBJICHUS, IIPOLIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  NpPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBISATh  MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOH Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SBICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemiaTh pacy€THhle 3a7aud B 1—2 [EHCTBUS, HCHONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJjau
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHON (PU3NUECKOI BETUUHHBI,



® pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOIIN (PHU3UIECKUX METOIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nuyaTth U MHTEPIPETUPOBATH MOJYYCHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI [10 €TI0 PE3Y/IbTaTaM;

® [IPOBOJIUTH OIIBITHI TI0 HAOIIOACHUIO (DU3NYECKUX SIBICHUNA WM (PU3NYECKUX CBOKCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,

® BBITIOJIHAT IPSIMbIE U3MEPEHUSI PACCTOSIHMS, BPEMEHH, Macchl Teja, 00bEMa, CHUJIbl U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [IPOBOJIUTH KCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (M3MYECKON BEIWYUHBI OT JPYrod C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUS TeJ, CHJIbl YIIPYrOCTU OT YAJUHEHHS NMPYXKUHBI, BbITAIKUBAOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIEeIOBaHUSA, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

® [IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO JCHCTBUS MPOCTHIX MEXaHW3MOB), CIEAys MPEAT0KECHHOMN
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

ecoOMIOATh TMpaBWiIa TEXHUKM Oe3omacHocTH Mmpu  pabore ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

e yKa3blBaTh MPUHIUIBI JCHCTBUS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

® XapaKTepH30BaTh MPUHIIMIIBI ACWCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpPOHM Ha UX OMHUCAaHUS (B TOM YHMCIE: MOIIIMIHUKUA, YCTPOHCTBO BOAOIMPOBOA,
TUIPaBIMYECKUN TIPecc, MaHOMETp, BBICOTOMEp, IOPILIHEBOM HAcoc, apeoMerp),
WCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUN U HEOOXOAMMble (U3NYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpHl (HaXOOUTh HH(OpMAIMIO O MpUMepax) MHPAKTUYECKOTO
UCIOJb30BaHUs (U3UUYECKUX 3HAHUM B MOBCEAHEBHOM XKHU3HM Ui oOecredyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

® OCYIIECTBIISAITh OTOOP MCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

® IICTIOJIb30BATh IPU BBINOJHEHUH yYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJSPHYIO JINTEPATypy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HMHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

® C03/1aBaTh COOCTBEHHBIC KpaTKHE NMHCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUSA, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKue COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COMPOBOXKJATh BHICTYIUICHUE MTPE3EeHTalUel;

®IIpY BBINOJIHEHUHU Y4E€OHBIX MPOEKTOB M HUCCIIEIOBAaHUN pacmpenensTh OO0S3aHHOCTH B
IpyIIe B COOTBETCTBUH C OCTaBICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® 1ICTI0JIb30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHUS BEIeCTBa, KPUCTAJUIMUECKWE U aMOp(HbIE Telna,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKU W JUDJIEKTPUKH, MOCTOSIHHBIM JJEKTPUYECKUN TOK, MArHUTHOE
oJIe;

epa3nuuaTh SBIEHUS (TEIJIOBOE pACHIMPEHHWE U CXKaTue, Tellonepeaaya, TeIIoBOe
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpucTaJ3amuss  (OTBEpJeBaHUE), KHUIICHUE, Terionepeaaya
(TerIonpoBOIHOCTh, KOHBEKIMS, W3JIy4E€HHUE), AIIEKTpU3alus Tell, B3auMOJICICTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIMS) 1O ONHMCAHHUIO HX XapaKTepHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIIEHUE U3YYCHHBIX (DU3MUECKHUX SIBJICHUN B OKpPY)KAIOIIEM MUDE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHHUS B HNPUPOJE, KpPUCTAUIBI B mpupoje, usnydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJIEJISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

® ONMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3UUECKUE SBIICHUS, UCIOJb3Ys (pU3HUECKUe
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSsSI DJHEPrus, KOJMYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTh ~ BEILIECTBA, YJEJIbHAasg TEIUIOTA IUIABJIEHUSA, YJAEIbHAas TeEIUIOTa
napooOpazoBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXXKHOCTh BO3/yXa, JJIEKTPUUYECKUI
3aps], CHUJla TOKa, DJJIEKTPUYECKOE HAIpPsHKEHHWE, CONPOTHBICHHE IIPOBOJHHKA,
yIeJIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKa), IpU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0O BEJIMYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

® XapaKTepU30BaTh CBOWCTBA TeJl, (U3NYECKUE SIBICHUS U IPOLIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
NPUHIMI CYNEPHO3ULMU TOJe (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

® 00BACHATDH (PU3MUECKUE IPOLIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalluit
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUYMHHO-CIIEICTBEHHBIE CBS3U,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THble 3aJaud B 2—3 JI€HCTBUS, HUCHOJB3YS 3aKOHbI U  (OPMYIIbI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUISl PEIICHUs 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE I €€ PELIeHHs], IPOBOIUThH PACUEThl U
CpaBHMBATh MOJYYE€HHOE 3HAUeHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIU (PU3NYECKHX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh MPOBEPSIEMOE MPEAINOJIOKEHNE,
OLIEHUBATh MIPABUIILHOCTH MOPsKa IPOBEJECHUS UCCIIEI0BaHMSL, A€TIaTh BEIBObI;

® [IPOBOJIUTH OIIBITHI [10 HAOMIOACHUIO (PU3NUYECKUX SBICHUN WK (PU3NYECKUX CBOUCTB TeEl
(kanWuIApHBIE  SBJICHWS, 3aBUCHUMOCTh JaBJICHMS BO3AyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCa OCTBIBAHMS U HarpeBaHUs IPU U3Iy4YCHUH OT IBETa
U3IyJaoume  (Ioryiomaronei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEeMIepaTypbl KHJAKOCTH M IUIOIAAM €€ IOBEPXHOCTH, JNIEKTpHU3alMs Tel U
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsAI0B, B3aUMOJEHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MAarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB, JICHCTBUS MarHUTHOIO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpoBepseMble MPEIIOJI0KEHUs, COOUpPaTh
YCTAHOBKY M3 IPEUIOKEHHOI'O 00OpYIOBaHMs, OIMCHIBATH XOJA OMNbITa MU
(opMynupoBaTh BBIBOABI;

® BHIMOJIHATh IPsIMbIE U3MEPEHHUs] TEeMIIEpaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa,
CHJIBI TOKA, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX HMPHUOOPOB M JIaTUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOM
a0COJIFOTHON MOTIPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PU3UYECKOI BETMUMHBI OT JpPYrou ¢
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHHs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYLIETO Y€Pe3 MPOBOJHUK, OT HANPSHKEHUS HAa IPOBOIHUKE,
HCCIIeIOBaHUE TOCIIEA0BATEIbHOIO U MapaJlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUpaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
MPEUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE
TabaMIl U TpadUKOB, I€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHMUS;



® [IPOBOJIUTH KOCBEHHBIC H3MEpEHHsI (PU3UUECKUX BEIMYMH (yIeJNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBAaTh M3MEPEHUs, COOMpaTh OKCIEPUMEHTAIBbHYIO YCTaHOBKY, CIIEAys
IIPEI0KEHHON UHCTPYKLMH, ¥ BBIYUCIISATh 3HAUYEHUE BEJTUUHHBI;

ecoOmolaTh TIpaBWJIa TEXHUKA Oe3omacHOoCcTH Tipu paboTe ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIIUIIBI JEHCTBUS N3yUYEHHBIX MPHOOPOB U TEXHHUYECKHX YCTPONCTB
C OIOpOM Ha MX ONHUCAHUA (B TOM YMCJE: CUCTEMA OTOIUIEHUS JIOMOB, THTPOMETP,
nmapoBasi TypOWHA, aMmIepMETp, BOJIBTMETP, CYETUHK OJICKTPHUUECKON OSHEPrHH,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTENIbHBIE AIEKTPONPUOOPHI (IIPUMEPHI),
ANIEKTPUYECKHE MPENOXPAaHUTENH, 3JIEKTPOMArHUT, AJIEKTPOJBUTraTeNlb MOCTOSIHHOTO
TOKa), HCIOJB3ysl 3HAHUSI O CBOMCTBaX (U3MUECKHX SBIEHUA M HEOOXOIUMBbIe
(uznyeckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA M HW3MEpUTEIbHBIE MPUOOPHI IO
CX€MaM M CXEMaTUYHbIM PUCYHKaM (PKUJIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LEMeil;

®[IPUBOJIUTH MPUMEPHl  (HAXOAUTh HHGOPMALMIO O TpHUMepax) MPaKTUYECKOro
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsi M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpYKalolllen cpene;

® OCYILLECTBIIATh MOUCK MH(pOopManuu (usnueckoro cojepxkanus B MIHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
UH(pOpMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® IICTI0JIb30BATh IIPU BBINOJHEHUH YYEOHBIX 33JaHUN Hay4YHO--TIOMYJSPHYIO JINTEPATypy
(U3MYECKOr0 COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypchl cetu HMHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

®CO3/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKUe YCTHbIE COOOLIeHUs, 0000mas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  Pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JEeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NMOHATHMHBIN ammapar
Kypca (pHU3UKHU, COPOBOXKAATh BHICTYIUICHHE ITPE3CHTALUCH;

®IIpU BBHINOJIHEHUH Y4eOHBIX IPOEKTOB U UCCIEIOBaHMNA (PU3MYECKUX IPOIECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 3a BBINOJHEHWEM IIJJaHA JEHCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTb  TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, TPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(QOPMUPOBAHHOCTH y OOYUAIOIIHUXCSI YMEHUM |

®IICIIOJIb30BATh IOHSATHA: CUCTEMA OTCYETA, MaTepHalibHas TOYKa, TPAaeKTOPHs,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMKEHUS, nedopmanus (yrnpyras, iacTudeckas),
TPEHHME, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPETrpy3KH, LIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPIOTO Teja, paBHOBECHE,



MEXaHWYECKHE KOJIeOaHWsI W  BOJIHBI, 3BYK, UWHQPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl HCITyCKaHWsI W TOTJIONIeHMs, anb(da-, Oera- W ramma-
W3ITy4eHUs], U30TOIBI, SJICpHAst YHEPTeTHKA,;

epa3MuaTh SBICHUS (PaBHOMEPHOEC ¥ HEPAaBHOMEPHOE NPSIMOJIMHCHHOE IBWKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIXKEHUE, CBOOOHOE MaICHUE TeJl, PABHOMEPHOE
JIBUKCHHEC II0 OKPYXHOCTH, B3aWMOJCHCTBHE TEJ, PEAKTHBHOC JBW)KCHHE,
KoJjiebaTebHOE JBWKCHUE (3aTyXalIIMe W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaCIpOCTPaHCHHE,
OTPaKECHUE U MPEJIOMJIEHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHUE
0ermoro cBeTa B CIEKTP W CIIOXKCEHHE CHEKTPAIBHBIX IIBETOB, JUCIIEPCHS CBETA,
€CTECTBCHHAS PaMOAKTHBHOCTh, BO3ZHUKHOBEHUE JIMHEWUYATOTO CIIEKTpA W3ITyUCHHS)
M0 ONHCAaHWI0 WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
naHHOe (U3UUECKOE SBIICHHUE,

® PacIiO3HABaTh MPOSBICHUE M3YYCHHBIX (U3NYCCKUX SBICHUH B OKpYKaromeM mMupe (B
TOM 4YHciie (PU3HUECKUE SBIICHUS B TPUPOJIC: TIPHIUBLI M OTJIUBBI, TBMKEHHUE TUIAHET
COJTHEUHOU CHCTEMBI, PEAKTUBHOEC JIBIKCHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCCHHME, CEHCMHUYECKHWE BOJIHBI, I[yHaMH, 3XO, IIBeTa Tell,
ONTHYECKUE  SBJICHUS B  TPHUPOJAC, OHOJIOTUYECKOE  JICHCTBHE  BUIMMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(OoH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOC W3IYYCHHE TPHUPOJHBIX MHHEPAJIOB,
NecTBHE palMOaKTUBHBIX M3IYYeHUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEPEBOINUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

® OIIUCHIBATh U3yUEHHBIE CBOMCTBA TeNl W (pU3MUECKue SBICHUS, HUCIOJIB3YS (U3NYECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBM)KCHHH,
yCKOpEHHE, MepeMelleHre, MyTh, YIJoBas CKOPOCTb, CHJa TPEHHs], CHJIa YIPYrOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CWJIBI, MeXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHITOTO
HaJ| MOBEPXHOCTHIO 3eMJIM, OTEHIIMAIbHASI SHEPTHsI CXKATOU MPYKUHBI, KWHETUYECKAs
SHEprusi, MOJIHAS MeEXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTejb MPEeIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICT HCHOJIb3YEMbIX
BENTMYMH, OOO3HAUYEHUS M EOUHUIBI (U3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEIHYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIMYMH;

® XapaKTepH30BaTh CBOMCTBa TeJ, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCTOJb3YsS 3aKOH
COXPaHEHHUs DHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIMII CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPAXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHHS 3apsIoBOTO U
MaccoBOTO 4HMCEI TpHU SACPHBIX pEaKIUsIX, IMpPU OSTOM JaBaTh CIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMaTHUYECKOE BBIPAKCHHE;

© 00BSACHATH (PU3MUECKUE TIPOLIECCH U CBOMCTBA TEM, B TOM YHCJIE U B KOHTEKCTE CUTYaIUit
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPHUUUHHO--CIICICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE M3 2—3 JIOTHYECKHUX IIaroB C OMOpPOH Ha 2—3 H3YYEHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;



e pemiaTh pacu€THbIC 3a/1auu (OMHUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCTIOIb3YS
3aKOHBI U (POPMyJBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBHS 3a/layd 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ul PELICHHUS,
MPOBOJUTH pAacy€Tbl W OILECHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEL;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh IPU MOMOUIH (U3NIECKUX METOJIOB,
WCTIOJNBb3ysl OINUCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KECHNUE,
OIICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAaHUS, NeNaTh BBIBOJIBI,
MHTEPIPETHUPOBATH PE3YJIbTAThl HAOIIOICHHIA U OIIBITOB;

® [IPOBOJIUTH OIIBITHI IO HAOIOJACHUIO (PU3MUYECKHX SBJICHUN W (PU3NIECKUX CBOWCTB TEI
(n3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHs JHEPTrUH, 3aBUCHUMOCTH
nepro/ia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATYbI MAJIbIX KOJIeOaHHH, MPSIMOIMHEHHOE pacTpOCTpaHEHHE
CBETa, pa3lio’KeHUe Oeloro CBeTa B CIEKTp, M3YYCHHE CBOWCTB H300paKEHHsS B
TUIOCKOM 3€pKajie M CBOWCTB HW300pakeHHUsS TMpeaMera B COOHMparomield JIMH3E,
HaAOJIO/IGHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHMSI, OTIUCHIBATH XO/I OTIBITA U
€r0 pe3ybTaThl, (HOPMYITUPOBATH BHIBOIHI;

® IPOBOJIUTH TPH HEOOXOJWMOCTH CEpHUI0 TPSMBIX HW3MEPEHWH, OMpeAessis cpenHee
3HauUeHUE H3MepsieMol BeIMuMHBl ((OKYyCHOE pacCTOsIHHME COOMparoueil JUH3bI),
000CHOBBIBATH BBIOOP crtoco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (U3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHUN (3aBUCHUMOCTh IYTH OT BpPEMEHU IPH PaBHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOpPOCTH, TNiepuojaa KojeOaHUH MaTeMaTH4YecKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)X€HHs CBETa OT yrja MaJeHUus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEJOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3ylbTaThl IOJYYEHHON 3aBHUCHUMOCTHU
(u3MyYecKUX BETUYMH B BUJE TaOMUIl U IpadUKOB, JeNaTh BBIBOJABI IO pe3ylibTaTaM
WCCIIeIOBAHUS;

®[IPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKHX BEIMYUH (CPEAHAS CKOPOCTh H
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUSI CKOJBKEHHs, MeXaHH4eckas pabora u
MOIIIHOCTh, YacTOTa W Tepuoja KoJIeOaHWHd MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
U3MepeHusl, CleAys MPeNIOKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYEHUE BEIUYHHBI U
aHAJM3UpPOBaTh IOJyYEHHbIE pe3yJabTaThl C Y4YETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHUN;

ecoOmo/iaTh IpaBWIa TEXHUKH Oe3omacHOocTH Tmpu paboTe ¢ J1aOOPATOPHBIM
obopynoBaHueM;

® pa3IMyuaTh OCHOBHBIEC MPU3HAKHA U3YUYECHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOUKa,
aOCoOJIIOTHO TBEPJAOE TENO, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;

® XapaKTepH30BaTh MPUHIIMIIEI ACWCTBUS H3YYCHHBIX PUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopoil Ha WX ONHCAaHUSA (B TOM YHUCIE: CHHJIOMETp, MaTYUKU IOJIOXKEHUS,



paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOMN, J03MMETp, Kamepa BuibcoHna), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® IICII0JIb30BATh CXEMbl U CXEMATHYHbBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMNCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX IMPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbl JJISl MOCTPOECHUSI M300paKEHUH B IJIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

®IPUBOJUTH TpPUMEPHl (HAXOAWTh WH(OpPMAIMIO O TpUMEpax) MNPAKTUIECKOTO
HCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HM sl oOecreueHus
0€30MaCHOCTH TpH OOpalIeHHd ¢ OpUOOpaMu W TEXHUYECKUMH YCTPOICTBAaMH,
COXPAaHEHHUS 3/70pOBbsi M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpere;

® OCYIIECTBJIATh MOUCK HH(OpManuu (¢u3ndeckoro cojepxkaHuss B VIHTepHeTe,
CaMOCTOSITENIBHO (POPMYNIHpYsI MOUCKOBBIA 3allpoC, HAXOIUTh IyTHU OIPEIEICHUS
JOCTOBEPHOCTH TMOJIyYeHHOM UH(POpMalud Ha OCHOBE HUMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIb30BATh IPH BBINOJHEHUU Y4eOHBIX 3a/laHUil HaydyHO--TIONYJISIPHYIO JHUTEpaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYT'yIO;

® cOo3/1aBaTh COOCTBEHHbIE MUChbMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE MH(OpMauu u3
HECKOJIbKUX HCTOYHHUKOB (PU3MUYECKOTO COJEp)KAaHUSA, MyOIMYHO THPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM WIIM MCCIEA0BATEIbCKOM NEATENbHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COINIPOBOKJATh BBICTYIUICHHE IIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoaunuyecTBo 4yacos yieKTpoHHBbIe(HU(POBHIE)
n/n HaunMeHoBaHHne pa3aejioB U TeEM Bcecero KOHTpOJIbeIe HpaKaneCKne oﬁpasoBaTeﬂbeIe
padoTsbI padoThI pecypchbl
Paszpen 1.@u3uka u e€ poJib B NO3HAHUM OKPY’KaIOLIero Mupa
bubmmoreka [{OK
1.1 (6)) - 2
13HKa —Hayka o [pHpone https://m.edso0o.ru/7f416194
bubmmoreka [IOK
1.2 (6)) 2
HBMACCKHE BEMITAHMHbL https://m.edso00.ru/7f416194
buo OK
1.3 EcrecTBeHHOHAYYHBIN METOJ O3HAHUS 1 1 htI/tIDJSI:I;I/(;I:.f:eI;ascEf).ru 176416194
Hroro no pasgeny 5 1
Pasznen 2.IlepBoHayasibHbIe CBEeCHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [IOK
21 Crpoetine pemecTsa 2 . https://m.edsoo0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 3 1 h '[I/'[ID::I;I/(:;ZI;&S(])_E)IU 176416194
n
TOTO TIO pa3jeny 7 1 1
Pa3nen 3./IBuskeHHe M B3auUMojielicTBHE TeJl
3.1 MexaHuueck BIDKEHHU 3 bubmorexa HOK
' © COROC JIBHACHIE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 HMrepuns, Macca, m70THOCTS 6 3 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK

33 Cuna. Buget cut 1 2 https://m.edsoo.ru/7f416194
)4
TOTO TI0 pa3ieny 20 5
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 4 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierne xiKoCTH > https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4, A 4
3 TMocepHoe HaBerie https://m.eds00.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
14
TOTO TI0 pa3aeny 21 3
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 4 2 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI ° 1 https://m.edsoo.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 6 bubmmorexa LIOK
' P https://m.edso0.ru/7f416194
Hroro no paszneny 15 3
OBILIEE KOJIMYECTBO YACOB I10 68 13

IMPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KoaudecTBo 4acoB

DuiekTpoHHbIe(1poBHIE)

Ne n/
wn HaunMeHoBaHHe pa3xaejioB U TEM B KOHTpOJIbeIe HpaKaneCKne oﬁpasoBaTeﬂbeIe
cero padoTsbI padoThI pecypchbl
Paznen 1. TensioBble siBJIeHUS
bubmmoreka [IOK
11 i 7
CTpoetie H CBOMCTBA BellecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1
CIVIOBBIC HPOHECet 3 https://m.edsoo.ru/7f4181ce
Hroro no paznery 21 1 3
Paznea 2.2y1eKTpuYecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbBIE TeJla 7 bubmuorexa [JOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 2
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 3 4 1
FICKTPOMATHITIHA MK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37 2 9
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoaudecTBo 9acoB

DuiekTpoHHbIe(1(poBHIE)

Ne n/mm HanmeHnoBanue pa3aejioB 4 TeM Kontposbubie | IlpakTuueckue
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. Mexannuyeckue siBJIeHHSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTHCAHHS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 40 1 4
Pa3nen 2.Mexannyeckue Ko0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CAHIHCCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHHCCKHE BOJHLL SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15 1 6
Pa3nes 3.2/1eKTPOMarHuTHoOE 1MoJie H 3JIEKTPOMATHUTHbIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeroBble siBJIEHHS
bub OK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 Hommoreka Ll

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 7
Paznen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
5.2 CrtpoeHne aTOMHOTO sijipa 6 1 Brbmiorexa LIOK
. TPOEHHE aTOMHOTO 51
P AP https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AEPHELS PEAin https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17 3
Pa3nen 6. [loBTOpuTeIbHO — 00001IAIOIIMIA MOTYJIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9 2
OBUIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBo yacoB
Ne DuiekTpoHHbIe(1I(poBHIE)
Tema ypoka Konrtpoibnsie | IIpakTnyeckue
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Nucrpykrax no Th. ®usnka — Hayka o 1 bubnuoreka [JOK
npupojie. SIBIeHUs PUPO,IBI https://m.edso0.ru/7f416194
5 DOusnvecKue SBICHUS 1 bu6moteka [IOK
https://m.edsoo.ru/7f416194
3 @u3nyecKre BEIMYUHBI U UX H3MEPEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
4 Mertoas! HaydHOTO no3HaHus. OnucaHue 1 bubnuoreka [IOK
(bU3NIECKUX SIBICHHH C TIOMOIIBIO MOIEIICH https://m.edsoo0.ru/7f416194
nu Tb.
5 H:;ZP?:‘I;TOM;:Z abdora Ne 1 «Onpenenenue 1 1 bubmmorexa LIOK
pATOpHa p ) perl https://m.edsoo.ru/ff09f72a
LIEHBI JICJICHUS U3MEPUTEIILHOTO Mprudopay
5 Crpoenue BemiectBa. OMBITHI, TOKa3bIBAIOLIHE 1
JMCKPETHOE CTPOCHHE BELIECTBA
nu Tb.
7 n:gpfim :O aGora Ne 2 «O 1 1 butmioreka [IOK
TOpHasi Ta Ne 2 «Onpenenenue
paTop P ped https://m.edsoo.ru/ff09fe0a
pa3MepoB MaJbIX TEI
bub OK
8 JBuxenue yactuil Beuiecta. Juddysus. 1 h tI/tIpJSI:I;I/(r);.eeI;aS(])_E).ru /020136
B3aumonencTBue MOIEKyII.
9 1



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff0a013e

ArperaTHHe COCTOAHHA BCIICCTBA.

bubnuoreka [IOK

10
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI. https://m.edsoo.ru/7f416194
" S§26H;e};H;<OHTEOCm;Ha: pa6002a 1:)0e pazneny Butorexa LOK
BOHAYAJILHBIC CBEJICHUS O CTPOCHUU
p A p https://m.edsoo.ru/ff0a0378
BEIIECTBA»
KouTtpoJasHnas padora 1o pazieny
12 «[TepBOoHAYATBHBIC CBEJICHHS O CTPOCHHH
BEILIECTBA
13 Mexannueckoe BukeHue. PaBHomepHoe u bubnuoreka [IOK
HEpaBHOMEPHOE [IBIKCHHE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
14 C .E
KOPOUTE: LIUIEHIIE CROPOCTH https://m.edsoo.ru/ff0a079c
15 PacueT mytn u BpeMeHU ABIKCHUS bubmmorexa LOK
yr P A https://m.edsoo.ru/ff0a0ae4
bub OK
16 WNueprusa. Macca — Mepa HHEPTHOCTH T h tPtIszI:jI/(r)rT\.eeI;asi.ru 1£020c10
nu Tb.
17 ﬂla{;zp};:)an;:; adora Ne 3 «M3mepenue Bubnuorexa LIOK
paTop P ) P https://m.edsoo.ru/ff0a0fee
MacchD».
Huctpykrax o Th.
18 JladopaTopHas padora Ne 4 «3mepenue
o0beMa Tena
19 IImoTHOCTE BemiecTBa. bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
HNucrpykrax no Th.
20 JlabopaTopnas pabora Ne S5 «Onpenenenue bubnuorexa [IOK

IIJIOTHOCTH TBépI[OFO TCIIa»

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a123c

Pacuet macchel 1 00beMa Tejia IO €ro MIOTHOCTH.

21
Pemenne 3amag no teme "lInmoTHOCTH BemiecTBa"

29 Cuna Kak XapaKTepHCTHKA B3aUMOJICHCTBUS TEIL.

SIBnenue tarorennsa. Cruia TsSHKECTH.
CBs13p MEX/1y CUJION TSXKECTH U Maccoi Telna.

23 Bec tena. Pemenne 3amau o teme "Cuia
TsDKEeCTH"

Cuna TsDKeCTH Ha OPYIrUX IDIaHeTax.
24 dusnueckue xapa peyr c aHe bubmorexa OK
W3UYECKHUE XapaKTEPUCTHUKHU IIIaHET.
p p https://m.edsoo.ru/ff0al778
HesecomocTb.
bu6moreka [IOK
25 Cuna ocTH. 3axkoH ['yka.
yHpyr y https://m.edsoo.ru/ff0a1502
N3mepenue cun. Junamomerp.

26 HNucrpykrax no Th. bubnuorexa [JOK
JlaGopaTopuas padora Ne 6 «['paxynpoBanue https://m.edsoo.ru/ff0al8cc
MPY>KUHBI U U3MEPEHUE CUJT TUHAMOMETPOM)

97 CroxeHue AByX CUJI, HaPABJIEHHBIX 11O OJTHON bu6mmoreka [IOK
npsiMoii. PaBHOIEHCTBYIOIIAS CHIL. https://m.edsoo.ru/ff0al778

28 Pemenue 3agau no reme "PaBHoielicTBYOIIAS bu6mmoreka [IOK
cun" https://m.edsoo.ru/ff0ala70

29 Cuna TpeHus u e€ Bubl. TpeHue B IpUPOIC U
TEXHUKE
HNuctpykrax no Th.

JladopaTopHas padora Ne7«3yuenue
30 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHUS OT bu6mmoreka [JOK

CHUJIBbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS
IOBEPXHOCTEMN

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Pemenue 3amau mo remam: «Bec Tenay,

31 «['paduueckoe nzobpaxxkenue cuim», «Cuib» Brbmiorexa LIOK
P N P ’ ’ https://m.edsoo.ru/ff0alcc8
«PaBHOAECHCTBYIOIIAS CHAIDY
KouTtpoJsbHas pabora no remam:
39 «MexaHnyeckoe IBHKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxkeHue cuim, «CUibh»
Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuotexa [JOK
33
YBEIMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0alde0
34 Nuctpykrax no Th. Pemenue 3aga4d no teme
«/laBmenue TBepaBIX TEI»
JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHUS T'a3a OT bu6moreka [IOK
35 .
00béMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a20a6
36 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bu6moreka [IOK
JKUIKOCTSAMM Y ra3zaMu. 3akoH llackans https://m.edso0.ru/ff0a2376
37 JlaBiaeHue B )XUJIKOCTH U Ta3e, BRI3BAHHOE bu6moreka [IOK
JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a25b0
38 Pemenne 3agau o teme «JlaBineHue B )KUAKOCTH bu6mmoreka [IOK
U rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2718
39 Coo01arormecs cocyabl bubmorexa OK
Haom A https://m.edsoo.ru/ff0a2826
40 I'mapasnuueckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a2970
41 TTopmrHeBo¥ *XUAKOCTHBIN HACOC bubmorexa HOK
P g https://m.edsoo.ru/ff0a3136
42 Bec Bo3ayxa. ATmocdepa 3eman 1 mpUIHHbI €€

CYIICCTBOBAaHMUAL. ATMOC(I)epHOC JaBJICHUC



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

43 N3mepenune atmocdepHoro nasieHus. OnpIt bubnuorexa [JOK
Toppuueru. https://m.edsoo.ru/ff0a2b5a
Bapomerp-aneponn. AtmochepHoe qaBiieHne Ha bubnuorexa [JOK

44
pas3IMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [{OK

45 M

AHOMETPEH https://m.edsoo.ru/ff0a2da8

R

+ 0P A ’ https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3a1au o Teme «3akoH Apxumenar» bubnuoreka [IOK
https://m.edsoo.ru/ff0a2fc4
Nuctpykrax no Th.

48 JlaGoparopHas padora Ne 8 «Onpenenenue
BBITAIKMBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha TEJIO,

MOTPYKEHHOE B KUIKOCTb)»
JlabopaTtopHnas pabota Ne9 «Mccnenopanue

49 3aBUCUMOCTH APXHUMEIOBOM CHJIBI OT 00BhEMA bu6moreka [IOK
MOTPYKEHHOU B JKUIKOCTh YACTH TEJIa U https://m.edsoo.ru/ff0a3276
IUIOTHOCTH KHUAKOCTH

50 [InaBanue ten bubanorexa LOK

https://m.edsoo.ru/ff0a33fc
14 Thb.
51 H:;zp};lft)ax;zz abora Ne 10 «BrrsicHeHue bubmorexa LIOK
PATOPHAN P ) https://m.edsoo.ru/ff0a3514
yCIIOBUS TUTABAHUS TEJ»
P sl .
elieHue 3aaa4 mno reMam: «llnmaBanue cynos BuGmmorexa OK
52 BosnyxomnnaBanue», «J{aBneHue TBEpIbIX Tel,

JKHJIKOCTEH U Ta30B»

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

53

KourtpoJsbHas padora no reme
«/laBieHue TBEPABIX TEN, KUIKOCTEU U Ira30B»

54

Mexanndeckas paborta

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a3654

55

MoutHocTs. EquHUIBI MOIITHOCTH

56

Pemenue 3aga4d mo reMe «Mexanudeckas
pabota. MomtHOCThY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

57

Nucrpykrax no Th.

JlabopaTopHnas pa6ora Ne 11
«Omnpenenenue pabOThI K MOITHOCTH TPH
PaBHOMEPHOM JIBM)KCHUH TEJIa

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

58

[Ipocteie Mexanu3Mmbl. Peruar. PaBHoBecue cui
Ha pblyare.

59

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.
Huctpykrax o Th.

JladopaTopHas pa6ora Ne 12«VccinenoBanue
yCIIOBUM PaBHOBECHUS pblyara

60

Pemenne 3aaa4 110 TEMC «YcnoBus paBHOBECUA
pbIdyara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

61

KoadduimenT noneznoro neicTBUS MEXaHU3MA.
HNucrpykrax no Th.

JladopaTopuas padora Ne 13 «3mepenue
KII/] HakJIOHHOM TJIOCKOCTH»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3agau no reme "PaboTa, MOIIHOCTD,
KIIA"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

63 Mexanundeckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIUANIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4c48
64 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHUH. 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a4252
65 Pemmenue 3a112t11 1o TeMe «3aKOH COXpaHEHUs
MEXaHUYECKOHN SHEPTHI»
66 O6006mmenue mo pazaeny «Mexanudeckast paborta 1 bubnuotexa [JOK
Y MOIITHOCTb. DHEPrHs» https://m.edsoo.ru/ff0a4360
67 KourtpoJsbHas padora 1
o Teme «PaboTa u MOIIHOCTb. DHEPTHUS
68 O6o01enne nmokypey ¢pu3uku 7 Kiacca. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360




