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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢gu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl COCTaBJICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHW K pe3yiapTaraM OCBOCHUSI Ha 0a30BOM YypPOBHE OCHOBHOM
obOpasoBarenbHON mporpamMmebl, npeactaBieHHbx B ®I'OC OO0 u ®AOITI 00O, a Takxke ¢
yuérom QenepabHON paboueit mporpamMmel BocriuTaHus U KoHnenuy npernoaaBanusi y4eOHOTO
npenmeta «Pu3nKa.

[TporpaMmMa OpHEeHTHpOBaHA Ha LEJIEBBIE NTPUOPUTETHI JyXOBHO-HPABCTBEHHOI'O Pa3BUTHS,
BOCIIUTAHMUS M COLMaIM3aluu oOydaromuxcs, cGopMyIupoBaHHbIE B pabodeil mporpamme
Bocriutanust MAOY «COLI Ne 7 umenu U.U. JI€Buna.

Copepxanuie nporpaMMsl o pU3MKe HapaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOLINXCS M OPraHU3alUI0 U3ydeHUs: (GU3MKU Ha JAEATEIbHOCTHOM OocHOBe. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k muaHUPyeMbIM JUYHOCTHBIM WU METAINPEIMETHBIM pe3ysbTaTaM
o0ydeHHUs, a TaKXkKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHUs.

[IporpamMma mo (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTUS IPEIMETHOTO COJEP>KaHUs M yUeTe BO3PACTHBIX 0COOCHHOCTEN
o0ydJarouuxcsi.

Ou3nKa SBISETCS CUCTEMOOOPA3yIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMued U Qundeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'pPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAy4YHO OOBACHATH SIBICHUS,

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBaHUS;

® UHTEPHPETUPOBATH JaHHBIE U UCIIOJIb30BAaTh HAyYHbIE JOKA3aTENbCTBA JUIsl TOTYUCHUS

BBIBOJIOBY.
[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHLENIMK TpenofaBaHus yueoHoro npeamera «®dusuka» B 00pa3oBaTeNIbHBIX OpraHU3AIMIX
Poccuiickoit @enepannu, peaqu3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.
[enu nzydyenust pusuku:
e [puoOpeTeHue HHTEpeca M CTPEeMJICHHs OOYyYaloIMXCsl K HAy4YHOMY H3yYCHMIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJ€ TI03HaHUi U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa N3yuYeHUs] OCHOB CTPOCHHS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE MPEICTABICHUN O POJIU (PU3UKU I Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHOM ¢ (PM3UKON, TOArOTOBKA K JaJbHEUIIEMY O0YIEHHIO B 3TOM
HaIpaBJICHUH.

JocTiwkeHnne STHX Ieneil mporpamMmbl 1o (UM3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3zoBaHus 00eCIIeYnBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:



e nmnpuoOpeTeHHe 3HAHWK O JAUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;
e nnpuoOpeTeHHe YMEHWH ONHCHIBAaTH U  OOBSICHATH (PU3NYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHUS MPOCTCUIIMX PACYCTHBIX 3a7ad C HCIOIb30BAHUEM
(GU3NIeCKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;
® pa3BUTHEC YMEHUW HAONIONAaTh TMPUPOIHBIC SBJICHUS ©  BBHIMOJHITH  OMBITHI,
naboparopHble pabOThl M SKCICPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOIH30BAHUEM
U3MEPUTEITBHBIX PUOOPOB;
® OCBOCHHE IMPUEMOB pabOTHl ¢ WHPOpPMAIUEH (UMUYECKOTO COICPIKAHUS, BKIIOYAS
WH(GOPMAIIUI0O O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTUYECKOE
OLICHUBaHKE UHPOPMAIINH;
® 3HAKOMCTBO cO chepamu mpodheccCHOHATBEHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTIOKEHUSAX (PH3UIECKON HAYKH.
OO11ee 4ncIo YacoB, PEKOMEHIOBAaHHBIX JIJIs M3y4eHus (UMK Ha 6a30BOM ypoBHE, — 238
4yacoB: B 7 kiacce — 68 wacos (2 yaca B Henenio), B 8 kiracce — 68 gacoB (2 yaca B HeJIeIN0), B 9
kiacce — 102 yaca (3 yaca B Heneno).

CIHEIIUAJIBHBIE YCJIOBUS OBYYEHUSA

[Iporpamma oTpaskaer coaepkanue oOyudeHus npeamery «Duszuka» ¢ y4eToM 0coObIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyuatomuxcst ¢ 3[IP. Osnagenuwe npaHHBIM = y4eOHBIM
IPEIMETOM IPEACTABISIET ONMPEAeICHHYIO TPYAHOCTD s oOydaromuxcs ¢ 3[IP. DTo cBsa3ano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIEITETbHOCTH, MEPUOANYECKMMU KOJIeOaHUSIMU BHUMAaHMS,
MalabIM  00BEMOM namMsaTH, HEIOCTAaTOYHOCTBIO 06HI€FO 3ariaca 3HaHI/II71, ITOHM>XCHHBIM
MIO3HABATEJIbHBIM HMHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlyst ipeoioneHust TpYAHOCTEH B U3y4eHHH ydeOHoro npeamera «dusuka» HeoOXxoauma
ajanTanus oobeMa U XxapakTepa yueOHOro Marepuaia K o3HaBaTeIbHbBIM BO3MOXXHOCTSIM IaHHON
KaTeropuu OO0ydYaromMxcs, Y4eT HUX OCOOEHHOCTEW pa3BUTHUS: HCIOJIb30BAaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBSA3E€H, ITOCTENIEHHOE YCIOKHEHUE H3Yy4aeMOro
MaTepuaia.

OcHoBoii 00ydeHus: obyuarouxcsi ¢ 3[1P Ha mpeaMerax ecTECTBEHHOHAyYHOIO IMKJIA
ABJIACTCA Pa3BUTUC Y HUX OCHOBHBLIX MBICIHUTCIBHBIX onepaunﬁ (aHanm, CHUHTEC3, CPaBHCHHUC,
0000111eHNEe) HA OCHOBE BBINOJHEHMS DPA3BUBAIOIIUX YIPAKHEHUH, (OpPMHUpPOBaHUE MPHEMOB
YMCTBEHHOW paOOThI: aHAIM3 MCXOJHBIX JAHHBIX, TJIAHUPOBAHUE MaTepHaia, OCYIIECTBICHHUE
MO3TAITHOTO M UTOTOBOTO CaMOKOHTPOJISA, a TAaKXKE€ OCYLIECTBISETCA JMKBUAALMS MPoOENoB B
3HAHUAX, 3aKpelyieHhe W3Y4eHHOro Marepuana, oTpadoTKa ajJropUTMOB, TOBTOPEHUE
npoiinenHoro. bosbiioe 3HaueHue NMpUaaeTcss YMEHHIO PaccKaszaTh O BBINOJHEHHOH pabote ¢
MPaBUJIBLHBIM YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHUHOJOTUU M COOJIIOJICHHEM JIOTUYECKHUX
cBsizell B m3naraeMoMm Mmarepuane. Jlns oOywaromuxcs 3[IP Ha ypoBHe OCHOBHOro o00IEro
0o0pa3oBaHUs MO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMU: HENOCTATOUHBIM YpPOBEHb DPAa3BUTHUS
OTJICTBHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUSITUS, BHUMAHHUS, TAMSTH, MBIIIIJICHHS ), CHUYKEHHBIN
YPOBEHBb HHTCIIJICKTYAJIbHOT'O pa3BUTHUA, HU3KWI YPOBCHB BBINIOJTHCHUA y‘-Ie6HI)IX Sa)IaHI/Iﬁ, HU3Kas
ycremHocTb o0ydeHus. Ilostomy mnpu usydeHuu ¢usuku TpeOyeTcs LeleHanpaBiIeHHOe
WHTEJUICKTyallbHOE pa3BuTHe oOydaromuxcsi ¢ 3[IP, orBedaromee WX OCOOEHHOCTSIM U
BO3MOXHOCTSIM. YueT ocoOeHHocTel oOyuwaromuxcst ¢ 3[IP Tpebyer, 4ToOBI mpu H3y4eHUU
HOBOT'0 MaTepuana 00g3aTebHO MPOUCXOIMIO MHOTOKPAaTHOE €ro MOBTOPEHHE; PacIIUPEHHOE
paccMOTpeHHe TE€M U BOIPOCOB, PACKPBHIBAIOIIUX CBSI3b (PM3UKU C KHU3HBIO; aKTyaaH3allHs
MEPBUYHOTO KU3HEHHOT'O OTbITa 00YYaroINXCS.

MaxkcumMansHO HUCTIOJIB3YIOTCA MCKIPCIMCETHBIC CBSA3WM C TAKUMH AUCHUIUIMHAMMU, KakK
reorpadus, Xumus, 6uosorus, T.K. ooydaromuecs ¢ 3[1P ocobeHHO HYXT1al0TCs B TPETIOTHECEHUN



OJTHOTO M TOTO >X€ y4yeOHOro Marepuana B Pa3IMUYHBIX acleKTax, B €ro BapbHpPOBAHUHU, B
HEOJHOKPATHOM IOBTOPEHUHM M 3aKPEIUICHWU IOJYYEHHBIX 3HAHUM U MPAKTUYECKHX YMEHUH.
[To3Bosist paccmaTpuBaTh OJUH M TOT € Y4YeOHBIM MaTepuan C pa3HbIX TOYEK 3pEeHus,
MEXIPEAMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIy4dlleMy OCMBICICHHI0, 0ojiee MPOYHOMY
3aKpEIUICHUIO ITOTYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHHUM.

Copep:xanue BUI0B JesTebHOCTH oOyuatoniuxcs ¢ 3[1P Ha ypokax ¢husuku onpeaensercs
UX 0COOBIMU 00pa3oBaTeNbHBIMU NOTPEOHOCTAMH. [IOMUMO MIMPOKO MCTIONB3YEMBIX OOIIUX IS
BceX 00ydaroluXcsi BUJOB JAEATEIbHOCTH CIAEAYET YCUIUTh BUJIBI A€ATEIbHOCTH, ClICHU(UIHbIE
JUIsL JTaHHOM KaTeropuu JAeTed, oOecneuuBarollMe OCMBICIEHHOE OCBOEHHUE COJEpKaHus
00pa3oBaHus MO MPEIMETY: YCHIICHUE MPEIMETHO-IIPAKTUUECKON AeSITEIbHOCTH C aKTUBU3AIUEN
CEHCOPHBIX CHCTEM; OCBOEHUE MaTepHalla C OIIOPON Ha aJlfOPUTM; «IOLIArOBOCTH» B U3yUYEHUU
MaTepuaia; UCII0JIb30BaHUE JOMOJIHUTEIbHON BU3YaJbHOM OMOpPHI (CXEMbI, 1a0JI0HbI, OTIOPHBIE
Ta0JINLIbI); PEYEBOM OTUET O MPOLIECCE U PE3YIbTATE ACSITEIbHOCTH; BbIIOIHEHHE CIEIIMATIbHBIX
3ajaHul, 00eCIeYNBAIONINX KOPPEKIHUIO PETyslud y4eOHO-TI03HABATEeNbHON NESTENIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npoecca

Cneyuanvnan opeanu3zayus padomsl 6 Kuacce:

. HaJIMYUe WHIMBUTYaTbHBIX IPABIII JJIS YUAIIUXCS;

. HCIIOJIB30BaHHUEC HeBep6aJH)HI)IX CpCaAcCTB O6H.I€HI/IH, HaIlOMHHAOIMUX O MJdaHHBIX
NpaBUIIax;

. HCIIOJIB30BaHHUEC HOOHIpeHI/Iﬁ AJId ydalInuXcs, KOTOPBIC BBIITOJHAKOT IIpaBUJia,

. OLICHKA OpTraHU3allly KJIacca B COOTBETCTBUU C HY)KJaMU YUaIIUXCS;

. 0JIN30CTh YUYEHUKOB K YUHUTEIIO;

. HaJIM4YMe B KJI1acce JIOTMOJIHUTENIbHBIX MaTepualioB (KapaHalleH, KHUT);

. COXpaHEHHE JOCTATOYHOTO MPOCTPAHCTBA MEXKIY MTapTaMU;

. pacripesiesieH|e yJaluxcs 1o rnapam JJisl BBITOJHEHHs TPOEKTOB U 3aaHuH;

- nNpeaoCTaBJICHUEC YdYalllUMCA IIpaBa IIOKHMHYTH KJIaCC W YCAWHUTHBCA B TakK
Ha3bIBAEMOM «0€3011aCHOM MECTEe», KOTJla 3TOr0 TPeOYIOT 00CTOSTENbCTBA;

- HUITHOPUPOBAHHUEC HE3HAUUTCIIBHBIX ITOBECACHYCCKUX HapymeHHfI,

. pa3paboTka Mep BMEIIATENbCTBA B CIy4ae HEAOMYCTHMOIO MOBEJIEHUs, KOTOPOe

SIBIISICTCS] HETIPETHAMEPEHHBIM.
Yuem pabomocnocoonocmu wu ocobennocmeii ncuxousuueckozo pazeumus
ooyuaromuxcs c 3IIP:

= 3aMeJIEHHOCTh TeMIIa 00yUeHUS;

] YIPOIICHHE  CTPYKTYyphl ~ y4eOHOrOo  marepwajga B~ COOTBETCTBHH  C
NCUXO(PHU3UUECCKUMH BO3MOKHOCTSIMH YUCHHUKA;

= panroHaabHast JO3MPOBKA HA YPOKE COAepIKaHUs yueOHOrO MaTepHara,

] IpobieHre O0BIIOTO 33JaHUST Ha ATAIbI;

= MIO9TAITHOE pa3bsICHEHUE 3a/1a4;

= MOCJICIOBATEIbHOE BBITIOJHEHHUE ITAINOB 3aJaHUSI C KOHTPOJIEM/CaMOKOHTPOJIEM
KaKJIOTO dTara;

= OCYIIECTBIICHHE TOBTOPHOCTHU TIPU O0YYCHUHU Ha BCEX ATAlax U 3BEHBbSIX YPOKa,

] MOBTOPEHHUE YUAIIUMCS HHCTPYKIMH K BBITIOJTHEHUIO 3a1aHuU;

= NPE0CTABIICHUE JTOTTOJHUTEILHOTO BPEMEHH IS CIaYM JOMAIITHETO 3a/1aHuUs;

= COKpAIlleHHBIEC 3a/IaHus, HAITPABJICHHBIC HA YCBOCHUE KITFOUEBBIX MMOHATHIA;

= COKpAIIICHHBIC TECThI, HAIIPABJICHHBIC HA OTPA0OTKY MpaBONUCAHUs PaOOTHI,

= PEIOCTABIICHUE JOMOJHUTEILHOTO BPEMEHH ISl 3aBEPIICHHUS 3aIaHMs;

= BBIMOJIHCHUE JIUKTAHTOB B MHIMBHIYaJIbHOM PEKHUME; MaKCHMallbHAs OMopa Ha
YYBCTBEHHBIHN OIBIT peOeHKa, 4TO 00YCIOBICHO KOHKPETHOCTHIO MBIIICHUS peOCHKa;

= MaKCHUMaJIbHasl OTI0pa Ha MPAaKTUYECKYIO IEITEIbHOCTh U OMBIT YUCHUKA; Oropa Ha

OoJiee pa3BUTHIE CTOCOOHOCTH peOCHKa.



Oxpanumenvuulit pexcum:

. CO3/IaHH€ KJIMMaTa IMCUXO0JOTHYECKOro KoMpopTa;

. npeaynpexieHue MCUX0PU3NIECKUX MEePErpy3oK;

. BBEJICHUE JOCTATOYHOU MPOIOJKUTEIBHOCTH IiepeMeH (He MeHee 10 MUHYT Mex Ty
ypokaMu U 20 MUHYT 11OCJIE€ TPETHETO YPOKA, IPOBEAECHUE TUHAMUYECKOIO Yaca);

. 0coboe 0popMIIEHHE KJIACCHBIX KOMHAT, KOTOPOE JOJHKHO YUUTHIBATh CIIEIU(PUKY

BOCIIPHUATHS U paboTocnocoOHocTH 00y4atomuxcs ¢ 3I1P).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpaA.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKue SBICHUSA: MEXAHUYECKHUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cCUcTeMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Yy4arOoT Hpupony. EcrecTBeHHOHAay4HBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBI0 MOJIETEH

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, 3JIEKTPUUECKHE, MarHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHAJTOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpepeseHre pa3MepoB MaJbIX TEJl.
5. M3mepeHue temieparypsl NpU IOMOIIM JKAJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE THMIOTE3bl: NAJbHOCTh MOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.
IlepBoHauya/ibHbIE CBeIEHUS 0 CTPOEHUHU BelIeCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTUIl BeEIIECTBA: MPUTHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddy3un.

3. HaOmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ormenka quamMeTpa aToMa METOAOM PSIOB (C UCTOIb30BaHueEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHU U TPeHUE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HabGnroneHue M3MEHEHHS] CKOPOCTH MIPH B3aUMOICHCTBHUH TEIL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpeneneHue cpelHed CKOPOCTU CKOJBXKEHMsI Opycka WIM IIapuKa 10 HaKJIOHHOM
MJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0beMa, Temneparypsl. [lepenaya qaBineHus TBEpABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'uapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMoc(epHOro IaBieHHs. 3aBHCHUMOCTh
aTMOC(EepHOTO JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MIOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.
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[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIONMIEH CHJIBI OT OOBEMa TOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJe OT 00bEMa MOTpyKEHHOUN B KUIKOCTh

4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJna.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTb BBITAJIKUBAIOILIEH CHJIbI, JIEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pabora u MomHOCTb. JHEpPIrHU.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHre mnpaBUJa paBHOBECHS pbluara K OJOKy. «30J0TO€ MpaBUIO» MEXaHUKU.
Koaddurment noneznoro neiicteus (aanee — KI1J]) mpocteix mexanuzMoB. [IpocTeie MeXaHU3MBbI
B OBITY U TEXHHKE.

Mexanunyeckas 3Heprusi. Kunetnueckasi 1 moteHuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXaHUYECKOMN IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpavyuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [JIBWKEHUH Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yclI0BUI paBHOBECHS pblyara.

3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHH.

8 KIIACC

TenjioBble ABJIEHUS.

OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pasMepel aTOMOB M MOJIeKyJd. OINBIThI, MNOATBEPXKAAIOIIAE OCHOBHBIE  MOJIOKEHUS
MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. (CMayumBaHWEe M KaloWULApHbIE siBlieHUs. TeruioBoe
paclIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHMKEHHUS YaCTHII.
Buytpennss sneprus. CiocoObl N3BMEHEHU s BHYTPEHHEH SHEPTUU: TEIUIONepeadya U COBEPILICHNE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4CHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBOoro OamaHca. IlnaBineHue u oTBeplieBaHME KPUCTATUTMUYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOMIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

W Nk WNE

Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEIECTB.
. Habmoienue xunenus.
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. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.

13. Mojenu TemIOBBIX ABUTaTeNei.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJTKICHHUS.
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6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysbTaTe TeIulonepenadu u
paboThl BHEIIHUX CHUIIL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUINHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpoliecca UCIIapeHus..
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.
13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJIA.
DJIEKTpHYECKHEe H MATHUTHBIE SIBJICHHS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJEMEHTapHbIM 3iieKTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOr0 TOKa. 3akoH /xoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcerea. MarHuTHoe 1mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpomMarHuTHoOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX I1OJIEW TOCTOSIHHBIX MarHuTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIIPaBJIEHUS MHAYKIIHOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIUYU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUHU.
WccnenoBanue 1elCTBUS IEKTPUUECKOTO MOJISI HA TPOBOIHUKH U TUAJIEKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia JUisi CUIBI TOKA IIPU MapAJUIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOT0 TOKA, HIYLIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pasjeseHuu.

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
M3MEHEHUH 3HaYeHMsI U HAaIpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe aBWkeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBrkenrne. CBoOoHoe mageHne. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [leprox m wacrora oOpamienus. Jlunelinas u
yra0Basi CKOpocTHU. LIeHTpoCTpEMUTENIBHOE YCKOPEHHUE.

ITepssiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuii 3akoH Hprorona. [IpuHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJBKEHUS, CUJIa TPEHHUS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3Kku.



PaBHOBecue mMaTepuanbHOU TOUKH. AOCOMIOTHO TBEPAOE Teao. PaBHOBecue TBEpAOTO Tema
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa6OTLI. HOTGHL{I/IaJIBHaH OHEpIrusa TCJIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

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

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIILHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS MPSAMOJIMHEWHOTO IBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs Tea 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenaya ummysbpca Ipu B3aMMOJICHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHHe UMIYJbca Mpu a0COIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa JUisl pasrOHa MU JAJIBHEWIIEr0 PABHOMEPHOIO JBUKCHMS
HIApUKA UK TEJIEKKH.

2. OmpezneneHue cpeAHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHUS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella IPHU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEIL, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBl HOPMaJIBHOTO
JIaBJICHMS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue xECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAaHUEM
HETOJIBIYKHOTO U TOJIBIXKHOTO OJIOKOB.
11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.
MexaHnnuyeckue KoJ1e0aHUsS U BOJIHBI.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amIuTyna. MareMarud4eckKui U NPYKMHHBIA MasTHUKU. IIpeBpamienue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPAOM TeIIE, CEICMUYECKUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIbI TSXKECTH U CUJIbI YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. Habmronenue BBIHYKACHHBIX KOJIeOAHUI U pe30HaHCA.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue 4acTOThl U IEPUOa KOIeOaHUN MaTEMAaTUYECKOT0 MAsITHUKA.

2. OmnpezaeneHue 4acTOThI U NepHOa KOoJeOaHUN MPY>KMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHuoja KosieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT

JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWN MPY>KWHHOTO MasTHHUKA OT MaccChl

rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TeEpHOJa KOJeOaHWI Tpy3a, MOJBEIIEHHOTO K HUTH, OT

Macchl Ipy3a.
6. OMBITHL, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD MepH0/ia KoJeOaHU MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
DJIEeKTPOMAarHuTHOeE 10Jie U 3JIeKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.

1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOIuMHENHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcrionbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.



Jlunza. Xox nydeir B numH3e. OnTudeckas cucreMa (oroamnmapara, MHUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

© PN VA WN R

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomeit Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

. Ipunnun neiictBus ¢otoanmnapara, MUKpPOCKOIIA M TEJIECKOIA.

10 Mopenn ria3sa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

No uvk

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK H300paKeHHUs TPeIMETa B IJIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEJIOMIICHUsI CBETOBOT'O Jiyya OT YIJia MajieHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMpPATOIICH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB NMPU UX HAOMIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

KBanToOBbI€ siBJICHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHyaTsle CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas Mopmens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHble peakMy. 3aKOHbI COXPAHEHUs 3apsJ0BOIO U MAaCCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. MictouHuku sHeprun
Connua u 3B€31.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IyYEHUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

vk wnN e

CrexTphl U3J1y4€HUs U TOTJIOIIEHNUS.

CrnexTpbl pa3IUYHbIX Ia30B.

CnekTp Bogopoaa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

. Perucrpanus nzmydeHus NpupoIHbIX MUHEPAIOB U IPOAYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.



2. HccnenoBanue TPEKOB: HM3MEPEHUE SHEPIMM YaCTULIBI 10 TOPMO3HOMY IYTH (IO

dororpadusm).

3. HM3mepenue pagnoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAI0IINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTBITA ACITEILHOCTH, IPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpu n3ydeHun 1aHHOTO MOAYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ACSITETLHOCTH,
HA OCHOBE KOTOPHIX OOECHEYHMBACTCS JOCTIDKEHUE TPEAMETHBIX H  METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIICIOBAHMS SIBIICHUH IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS IOMyYeHHbIC 3HAHUS, PelaTh 3a/1a4k, B TOM YHCIEe
KaueCTBCHHBIC M KCTICPUMEHTAIbHEIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI paclo3HaBaTh U HAYYHO OOBSICHATH (DU3MUECKUE SBICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI Han0oJiee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHIECKOTO MCIIONh30BaHMS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHIS] K COXPAHCHHSI BCEX U3BECTHBIX BUIIOB dYHEPTHUH.

Kaxngas ®W3 TeM JaHHOTO MOJYJIS BKIIOYAeT JKCIEPUMEHTAIbHOE WCCIICAOBAHNE
obobmaroriero xapakrepa. Moaynpb 3aBepinaeTcsi IPOBEACHHEM TUArHOCTHYECKON U OIIEHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIET0 00pa30BaHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHMsI HAMpaBiICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKW;

- IICHHOCTHOE OTHOIIEHUE K TOCTHXKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKJ€HUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUYSCKUX KadecTB (PM3MYECKOW HAyKH: €€ TapMOHHYHOTO ITOCTPOCHWS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (HM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTAa IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOU JTHO003HATEIILHOCTH, UHTEPECA K UCCIEA0BATEIIbCKOM eI TeIbHOCTH;

5) popMupoBanus KyJbTYpPbI 310POBbS U IMOLMOHAIBHOIO 0J1ar0NOJTyYHA:

- OCO3HaHME [IEHHOCTH 0€30MacHOr0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BKHOCTH TIPaBUJI O€30MIaCHOTO TTOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, C AJIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
MpaBa y APyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE Y4YacCTHE B PCIICHWU MPAKTHYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTelbHON
OpraHH3aIliy, TOPOAa, Kpas) TEXHOJIOTUYECKOHN U COITMAILHOM HAMTPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIe U GU3HUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY’KaroIen cpe/ipl, TUIAHUPOBAHUSI TOCTYIIKOB U OIEHKH MX BO3MOXKHBIX TTOCIEACTBHM JIs
OKpY>Kalolllel cpespl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U IyTel UX PelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIENOBAaHUN U TPOEKTOB
(bu3MYECKOI HAMPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TeIbHOCTh;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa N 3KOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,

BKJIIOUAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YIeOHBIE IEHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALUK, OCHOBAHHS JUIs 0000IIeHHS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (haKTax, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYEHUHM (PU3MUYECKUX SIBICHUH WU
nmponeccoB, JAcjaTb BbBIBOJALI C HCIHOJbB30BAHUCM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aNUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol gpu3nueckoi 3aaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NYECKU
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHKE (PU3UUYECKOTO SBICHHUS;

OLIEHUBATh Ha MPUMEHUMOCTbh M JIOCTOBEPHOCTh MH(OpPMAIMIO, TOTYUYEHHYIO B XOJI€
UCCIIEIOBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JJaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON YueOHOM (Pu3nuecKkon 3a1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS HWHPOpMAUA W
WLUTIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MMOJICPKaHUEe OJIar0kKeIaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIMOJHEHHOTO  (U3MUYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
pelIeHUH KOHKPETHON (pu3HUecKoi MpoOIeMbl;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTYIKEHUIO: PACIPEISNISATh POJIH, 00CYXIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT [0 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nUecKrux 3HaHUH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IJIaH €€ NU3MEHEHMS],

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTAaTOB JIEATEIbHOCTH, JJaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTHUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEP)KJICHUSIX HAa HAyYHbIE TEMbI M TAKOE XK€ MPaBO APYIroro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONIb30BAaTh TOHATHS: (U3MYECKHE W XUMHUYECKUE SIBICHUS, HAOIIOAEHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, MJIacTHYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BPAICHUS, Ilepeiada JaBIeHHs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, aTrMoc(epHOE [aBlICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXaHWUYCCKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrno3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
pbhlYaryd B TeJie YeIoBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATH U3YYCHHBIC CBOMCTBa TEN U (i)I/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOS(b(i)I/IHI/IeHT ITOJIE3HOT'O HeﬁCTBHﬂ MEXAaHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JpYTMMH BEJIMYMHAMM, CTPOUTH IpadUKH HM3YyYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/Ie SABJICHUS U ITPOLECCHI, UCITIOJIb3Ys ITpaBuiia
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBeCHs pblyara (O0Ka), «30JI0TO€ TMPaBUIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUE,

OOBICHSATH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOICTBa TECJI, B TOM YUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapaxkTepa: BBISABJIATH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIINE (PM3MUCCKHE BEINYMHBI: HA OCHOBE aHAIN3a YCIOBUS 33/1a4H1 3aITUCHIBATH
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLICHUBATh PEATUCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEIINYMHBI;



pacrio3HaBarthb MpoOJIeMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIIbITA, JIEJIAaTh BBIBOJIBI 110 €70 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesla, 00bEéMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJMHEHUS NPYKUHBI, BbITAJKUBAIOIIECH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4yeOHOro HCCIENIOBaHMs, COOMpaTb YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1e1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIOKEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS TpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HH(popmanuu B MHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAayYHO-IOMYJISIPHYIO JINTEPATypy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIEeCTBA, KPUCTAUIMUECKUE U aMOp(HBIE Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUYECKUHN TOK, MArHUTHOE TI0JIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHUE), AJICKTPU3alMs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINHCAaHUID MX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUIA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KaMmUIIpHBIC SIBIICHUS B TIPUPOJE, KPUCTAUIBI B Tpupojae, uznydeHune ConHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHME, TIPH JTOM TMEPEBOJAUTH NPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsii, CHJIa TOKA, AJIEKTPUUECKOE HAIPSKEHUE, COMTPOTUBIICHUE TPOBOIHUKA, Y/IETbHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eIUHUIBI  (QU3MYECKUX BEJIMYMUH, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHMYMHAMH, CTPOUTH TpadUKH H3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M TMPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOpUHM CTPOCHUS BEIECTBa,
MIPUHITUIT CYTIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsa,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXpaHeHus SHEPTUH, TTPU
ATOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aMHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPQKCHHE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl W CBOWCTBA TEl, B TOM YHCI€ M B KOHTEKCTE
CUTYaIMH MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH PUYUHHOCIICICTBCHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 TOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NICCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEHH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIHCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JIAaHHBIX [IJISl PEIICHUS 3a/Jayd, BbIOMpATh
3aKOHBI U POpPMYIIBI, HEOOXOIUMBIE IS €€ pelIeHHs, TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELITUTh IMPU ITOMOITH (PHU3NIECKUX METOIOB,
UCIIOJIB3Ysl OMHCAHUE WCCICAOBAHMS, BBIICIATH TPOBEPSEMOE MPEATOI0KECHHE,
OIICHUBATH MPABUIILHOCTh TIOPSJIKA MPOBEICHUS UCCIEA0OBAHUS, I€TIaTh BHIBOIBI;
MPOBOANTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAaHUS U HATPEBAHMS MIPU U3JIYYEHHUH OT LIBETa
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, AEMCTBUS MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOTO OOOpYIOBaHWSA, OMHUCHIBATH XOJ OIbBITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YNIbTAaThl H3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKOW BETUYHMHBI OT JIPYTod C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HAa TPOBOJHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIys
MIpEeIOKECHHOMY TUIaHy, (PUKCHpPOBATh Pe3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH B BHUJIC
TaOJIUIl ¥ TpaUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENMYMH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHMS (B TOM YHCJE: CHUCTEMAa OTOILIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JIEKTPOJBUIATEID
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXE€MaTHYHBbIM PUCYHKaM (PKHJKOCTHBIH TEpPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(POpPMAIMIO O MPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKarolllei cpere;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3a/laHuil HAYyYHO-TIOMYJISIPHYIO JINTEPaTypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000Imas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3UKH, COMPOBOXK/JIAThH BHICTYIICHHE MTPE3CHTAIIUEH;

OpU BBIOJHEHUH YYeOHBIX IPOEKTOB W HCCIEIOBAHUN (PU3NUECKUX MPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOI0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHW4YeCKne KojiedaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIIOnieHus, anbda, Oera- M ramma-
U3JTy4EHUs], U30TOIBL, SJEpHAsi PHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarollue U BBIHY)KJIEHHBIE KojieOaHus), pPe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NYCCKUX SBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PM3UYSCKUE SBIICHUS B NPUPOJIC: MPHIIMBEI U OTIIUBEI, JBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKHE SBJICHUS B  TPUPOJAE, OWOJNOTHYECKOE  JICHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYEHUI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIBHAS SHEPTHS CKATOU MPYKUHBI, KWHETUYECKAs
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbI),
MIPU OMMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMbIX BEIHYHH,
0003HaYCHHS U €IUHUIBI (PU3NUECKUX BEIMYHUH, HAXOIUTH (POPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HPHEPTrUU, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMH CHUJI,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HMITYJIbCa,
3aKOHBl OTPa)K€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI IPH SAISPHBIX PEAKIIHSIX, IPH ATOM JIaBaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIEC M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3aJa4M (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3YS
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTrhb po0JIEMbl, KOTOPbIE MOKHO PEIINUTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IIPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJIEOaHUH, IPSIMOJIMHENHOE paclipoCTpaHEHHE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOrO Habopa 00OpyIOBaHMs, ONUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparoliel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO PUO0pa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHWH C HCIOJIH30BAHHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHo/ia KoieOaHU MaTeMaTHYeCKOTO MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas cuja coOuparolmel JHMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUs,
CIIeys IPEII0KEHHOW MHCTPYKITUH, BEIYUCIISTH 3HAYCHNE BEJTMUNHBI U aHATH3HPOBATh
MOJTy9YCHHBIC PE3YIIBTAThI C YIETOM 33aJJaHHOM MMOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PM3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMMUCAHUS (B TOM YHUCIIE: CIUIOMETP, TATUUKHU MOJIOKEHHUS,
pacCTOsHUS ¥ YCKOPEHMSI, PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBbl U CXEMAaTHYHBbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMI0 O MpUMEpax) IPAKTUYECKOrO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYIIECTBIIATh MOUCK HUHpopManuu Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 33/JaHUIl HayyHO-IOMYJSPHYIO JINTEPATypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIuu 3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHWE Ipe3eHTale ¢ y4€ToM OCOOEHHOCTEeH ayauTOopuu
CBEPCTHHKOB.
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https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBrieHHEe KUIKOCTH
4.3 ATtMochepHoe 1aBJICHHE

44 JlelicTBue ®UIKOCTH U Ta3a HA
' MOTPY>KEHHOE B HUX TEJIO

Hroro no pazneny

Pa3znen 5. PaGora u MOIIHOCTb. DHEPrus

5.1 Pabora u MomtHOCTH
5.2 [IpocThie MeXaHNU3MBI
5.3 MexaHnuecKkasi SHEeprHs

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

21

12

68

12

https://m.edsoo.ru/Z9F3W0R9Z

https://m.edso0.ru/Q8S1E3W1Q

https://m.edso0.ru/X1IN1Q1T1K

https://m.edsoo.ru/Q5A4L8M8W

https://m.edsoo.ru/P3H8TOG5W

https://m.edsoo.ru/KOP8F9M8I

https://m.edsoo.ru/V1S2D2X6R



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pa3znea 1. TenyioBbie ABJICHUSA
1.1 CtpoeHue u CBOIMCTBA BEIECTBA

1.2 TemoBbie IpoLIECCHI
Hroro no pasneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DneKTpuuecKue 3apsabl. 3apsKeHHbIE

21 TeNna U UX B3aUMOJIEHCTBHUE

2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK
2.3 MarauTHbIC SBJICHUS

2.4 DneKTpoMarHuTHasT MHIYKIIUS

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

21 1
28

20

37

68 4

IIpakTH4eckue
padoThI

1.5

14.5

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/F5E6H2V1R

https://m.edsoo.ru/F712M902V

https://m.edsoo.ru/B7Y8R9A8SA

https://m.edsoo0.ru/O5S3Y2N0J

https://m.edsoo0.ru/V2V6P6T3S

https://m.edsoo.ru/\V7C3B4P8F

https://m.edsoo.ru/C8J6U6B7I



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

Pa3zgea 1. Mexannueckue siBJICHUSA

Mexanndeckoe JABHKCHHUEC U CITIOCOOBI

11

€ro OIHMCaHUs
1.2 B3aumogeiicTBue Ten
1.3 3aKOHBI COXPaHEHUS

Hroro no pazneny

Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

2.1 Mexauunueckie KojicOanms

2.2 MexaHnueckne BOJIHBL. 3BYK

Hroro no pazneny

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHbIC BOJIHBI

31 DNeKTPOMarHuTHOE TOJIE U

OJICKTPOMAarHuTHBIC BOJIHBI
Hroro o pasaeny

Pa3nen 4. CBeToBbIe ABJICHUA

4.1 3aKOoHBI PacIpOCTPaHEHHUs CBETA
4.2 JIuH3BI U ONTUYECKUE PUOOPHI
4.3 Pa3noxxeHnue 6enoro ceera B CHEKTP

Hroro no pazneny

KoaunuecTBO 4acoB

Bcero

10

20
10

40

15

6

15

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl

https://m.edso0.ru/T8L5V2H4Q

https://m.edsoo.ru/B2A2F6J70
https://m.edsoo.ru/TOI6K2G3M

https://m.edsoo.ru/R914YOM6Z
https://m.edso0.ru/I9K8U1N8M

https://m.edsoo.ru/E309B1Z2L

https://m.edsoo.ru/F3GO0V6H20
https://m.edso00.ru/Z8D1B7T0OV
https://m.edso0.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Paznen 5. KsanroBbie IBJIeHUA

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

5.1 4 1 https://m.eds00.ru/R6V4J7V8S
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa 6 1 https://m.edso0.ru/L3EQOT6R2Q
5.3 SlnepHble peakuuu 7 1 1 https://m.edso0.ru/Q4D3Z0R7M
Hroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
I1 000
6.1 OBTOPCHTE H ODODINGHHE COMCPARAHI 9 2 https://m.edso00.ru/07S0Z6M3I
Kypca ¢usuku 3a 7-9 xinacc
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB IT
- CTBO HACOB IO 102 3 27

I[TPOTPAMME


https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npuposl.
DuU3NYECKUE SBJICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

duznyeckue BEIUYHUHEI U UX
HU3MCPCHUC

Ypoxk-uccienoBanue
"N3mepenue TemMnepaTypsl Ipu
MIOMOIIY >KUJJKOCTHOTO
TEPMOMETpa U AaTYUKa
TEeMIIEpaTyphl"”

Kak ¢usuka u gpyrue
€CTECTBEHHBIEC HAYKU U3YYaloT
MIPUPOAY.
EcrecTBeHHOHAYUYHBIN METO
no3Hadus. Onucanue
(hUBUYECKUX SBIICHUH C
IIOMOIIBIO MOJIETIEN

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NaJbHOCTh NOJETA

KoanuecTBo 4yacoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.eds00.ru/DOC8D7T0T

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

https://m.eds00.ru/S4G5Z7W4R

https://m.eds00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

10

11

12

13

14

15

IapyKa, MymeHHOTo
TOPU30HTANILHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BhICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEILIeCTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

ypOK-I/ICCHe,I[OBaHI/Ie «OnbITHI
110 Ha6J'IIOI[CHI/IIO TCIIJIOBOTO
pacIupCHUs Ira3oB»

ArperatHble COCTOSHUS
BELICCTBA

B3anMocBsi3b MeX Iy
CBOHCTBaAMU BCIICCTB B PAa3HBIX
arperaTHbIX COCTOSAHUAX U UX
aTOMHOMOJIEKYJISIPHEIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUIN BOJIBI

Mexaandeckoe JBIKCHHE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBIDKCHHE

Cxopoctb. Enunuiier ckopoctu
Pacuer nytu u BpemeHn
JIBAKEHUS

WNuepius. 3akoH HHEPIUY.
BzaumopeiicTBre Ten Kak
MPUYHMHA U3MEHEHHUS CKOPOCTH
JIBIDKCHUS T

https://m.edsoo.ru/M\WU7W3M3Y

https://m.edsoo.ru/F6Y6C1WO0U

https://m.edsoo.ru/E5M4S0P3|

https://m.edsoo.ru/J7TM9P7C5R

https://m.edsoo.ru/W5H7U3F9Q

https://m.edsoo.ru/R7JOL1Y2Z

https://m.edsoo.ru/R4J1R8C0OD

https://m.edsoo.ru/N0Z2K8U7M

https://m.edso0.ru/A3L5S3L4X



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X

16

17

18

19

20

21

22

23

24
25

IInotHOCTH BemiectBa. Pacuer
Macchl ¥ 00bemMa Tejia 1o ero

IIJIOTHOCTHU

Jlaboparopnas pabota
«Ornpenenenue MIOTHOCTH
TBEPIOTO TEIA»

Permrenue 3agad mo reme
"ITimoTHOCTH BemecTBa"

Cuna Kak XxapakTepucTHKa
B3auMoercTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

JIaboparopHast pabota
«3y4eHue 3aBHCUMOCTH
pactspxeHus (aedopmariim)
MPY>KUHBI OT IPUIIOKCHHOM
CHLTBI»

SBnenune tarorenusa. Cuia
TSKECTH

CBs13b MKy CHIION TSKECTH U

Maccol Tena. Bec tena.

Pemrenne 3amaud o reme "Cuiia

TXKECTA"

Cuiia TsKeCcTu Ha ApYyTrux
mwiageTax. usmyeckue
XapaKTEPUCTUKH TUIAHET

I/I3MepCHI/IC CHIIL. I[I/IHaMOMCTp

Bec Tena. HeBecoMmocTh

https://m.edso0.ru/V6Z9Y5B6W

https://m.edso0.ru/S7G8L8POD

https://m.edsoo.ru/M3I10LOM4V

https://m.edsoo.ru/J7T1MOS8L

https://m.edso0.ru/U8G2K4X2X

https://m.edsoo.ru/VIK3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edso0.ru/J3P1JOR6G

https://m.edsoo.ru/H6B5Z7S7H

https://m.eds00.ru/T1IA7G9TOW



https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W

26

27

28

29

30

31

32

CnosxeHue 1ByX cui,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoii. PaBHoecTByo1mas
CHII

Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paboTta
«3yueHne 3aBUCUMOCTHU CHUJIbI
TPEHUS CKOJIBKEHUSI OT CHUJIIBI
JABJICHUS U XapaKTepa
COIPHUKACAIOLIIXCS
MMOBEPXHOCTEI»

Pemenue 3amau Ha
onpeerIeHne
PAaBHOJEHCTBYIOLIEN CHIIBI

Pemenue 3amau mo remam: «Bec
tena», «['paduyeckoe
n3o0paxeHue cumy, «CHIIb,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4ecKoe IBUKEHUEY,
«Macca, III0THOCTB Y, «Bec
tenay, «['paduyeckoe
n3zo0paxenue cumy, «CHib»

https://m.edso0.ru/M7B5G5Q1S

https://m.edso00.ru/S9S0A2G8G

https://m.edsoo0.ru/Y5Z2X9T0D

https://m.edsoo.ru/S405T2N21

https://m.edsoo.ru/S8X3Z8E8N

https://m.edsoo.ru/K9T0Z801J]

https://m.edsoo.ru/U4Y0Y4M9Z



https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z

33

34

35

36

37

38
39

40

41

42

43

JNasaenue. CriocoObl
YMEHBIICHUS U YBEIINYCHHUS
JaBIICHUS

JlaBnenue raza. 3aBUCMOCTh
IaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTyphl

[Tepenava naBneHus TBEPIALIMHU

TCJIaMU, X KUJAKOCTAMU U I'a3aMu.

3axon [Tackansg

Z[aBJ'IeHI/Ie B X KHNJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXKCCTU

Pemenue 3anay no teme
«/laBieHue B )KUAKOCTHU U Ta3e.
3akoH Ilackans»
CooOmiaromuecs cocyabl
I'mppaBnuueckui mpecce
Manomerpsl. [lopuiaeBon
JKHUJIKOCTHBIA HAcOC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHMS BO3yIIHON
00010uKH 3eMJTH. 3aBUCUMOCTD
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI HaJT YPOBHEM MODSI
Bec Bo3ayxa. ATmochepHoe
JIaBJICHUC

N3mepenue atmochepHOro
nasnenus. OneiT Toppuuennu

https://m.edsoo.ru/P5F1P3P1A

https://m.edsoo.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V

https://m.edsoo.ru/P9T7U910W

https://m.edso0.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8K5Z1E

https://m.edsoo.ru/Q8I3F1N2H

https://m.edsoo.ru/Y2F9W6NG6E

https://m.edso0.ru/T5X4E4R9R

https://m.edso00.ru/V6J0G1D0OV

https://m.edsoo.ru/G3J5F2U1A



https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A

44

45

46

47

48

49

50

51

3aBHCUMOCTH aTMOC(EPHOTO
TaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI
bapomeTrp-anepoun.
ATMmochepHoe naBieHue Ha
Pa3JIMYHBIX BbICOTAX

Permrenue 3agad mo reme
"ATmocdepHoe naBieHue"

HeﬁCTBHe KHUIAKOCTH M ra3a Ha
MOTrpy>KECHHOC B HUX TECJIO.
ApXI/IMeI[OBa CHJIa

JIaboparopHast pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CUIIBI,
JIEHCTBYIOILEH Ha TEIIO,
MOTPYKEHHOE B )KHUJIKOCTH)»
JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tella B BoJie OT 00béMa
MOTPYKEHHOU B KUAKOCTh
4acTH Tena

IlnaBanue Texn

JlaGopatopHnas pabora
"KoHncTtpynpoBanue apeomerpa
W KOHCTPYHUPOBAHUE JIOJKH U
OIpeJIeIIeHNE €€
rpy30MoabEMHOCTH"

https://m.edsoo.ru/A3S9J5MO0OP

https://m.edsoo.ru/\W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

https://m.edsoo.ru/E2P8Y714Z

https://m.edso00.ru/X6V4Q6P8Z

https://m.eds00.ru/S210KON5P

https://m.edsoo0.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y 2V



https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V

52

53

54

55

56

57

58

59

Pemenue 3amay nmo reMaM:
«IInaBanue cynos.

BosnyxomnaBanue», «/laBnenue

TBEPJIbIX T, )KUJIKOCTCH U
rasoB»

Mexannueckasi pabora

MomHocTth. Eqununel
MOIIIHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha peluare

KonTponbhas padota no teme
«/laBiieHnEe TBEpABIX TEN,
AKHUJKOCTEN U ra3oBy» /
Bcepocculickas npoBepodHas
pabota

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBieHue
TBEPABIX TE, KUIKOCTEH U
ra3oBy» / Becepoccuiickas
MpoBepoyHas pabora

Pbruaru B TexHuke, ObITY U

npupoje. JlaboparopHas pabota

«HccnenoBanne ycIoBAN
paBHOBECHSI pbluara»

0.5

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

https://m.edsoo.ru/H8Y9KOX2T

https://m.edsoo.ru/T7G0J7W5I

https://m.edsoo.ru/B3U9T8M3K

https://m.edso0.ru/ROTOHON1C

https://m.edsoo.ru/\W1T0B1B8U

https://m.edso0.ru/R5K100HIK



https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K

60

61

62

63

64

65

66

67

Pemenue 3agay no reme
«YC0BUSI PABHOBECHS pblUara

Koadduuuent noneznoro
JICUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHOM
IIJIOCKOCTH

Pemrenue 3agad mo reMe
"Pabora, momrHOCTH, KIT/"

MexaHudeckas SHEPTHs.
Kunetnueckas u
MOTEHITMAIbHAS YHEPTUS

3akoH COXpAaHCHHA
MEXaHUYeCKOH OHCPI'un

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE
ONPEACICHUE U3MEHECHUS
KUHETUYECKOHN U
MOTEHIMATBHON SHEPTUU IPU
CKaTBIBAaHUHU T€Ja 110
HAaKJIOHHOM TUIOCKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOLITHOCTb.
OHeprus»

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHnyeckoe IBrKeHne"

0.5

https://m.edsoo.ru/L5G50Q2K80

https://m.edso0.ru/J4K7Z6J21

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

https://m.edsoo.ru/LON7T0D9C

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z



https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z

PesepHblit ypok. Pabora c
68 TekcTamu 110 Teme "Pabora. 1 https://m.edsoo.ru/A5Z22G6Y9M

MomuHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME o8 4 12


https://m.edsoo.ru/A5Z2G6Y9M

8 KVIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero U3y4eHus: 00pa3oBaTeJbHBIC PeCypPChI

padoThI padoThI

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

1 https://m.edsoo.ru/I1L6W5X0Z
TEOPHUH U UX OTBITHBIE
TIOATBEPKICHUS
M
acca 1 pasmcp atomos 1 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJT
Monaenu TBEPAOTO, KUAKOTO U
3 ra3000pa3HOro COCTOSHUMN 1 https://m.edso0.ru/N9T7D1S1F

BEIIICCTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHUM BEIIIECTBA HA OCHOBE 1 https://m.edso0.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYIISIPHO-

KUHETHYECKOM TECOpUn

Kpucrananaeckue u amopdusie

1 https://m.edsoo.ru/H6W20Q8V5D
TCJIa
CMaunBanue 1 KanuspHOCTS. 1 https://m.eds00.ru/M209B3R 1L
[ToBepXHOCTHOE HaTsKEHNE
T
CIUIOBOC pactliMperie 1 1 https://m.eds00.ru/J7T1T5C3B

CXKaTuc

Temneparypa. Cs3b
8 TEMIIEPaTypPbl CO CKOPOCTHIO 1 https://m.edsoo.ru/C9P4B3B3E
TEIJIOBOTO ABMYKCHUS YaCTHII



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E

10

11

12

13

14

15

16

17

Buytpennss sneprus. CriocoOsl
W3MEHEHHUS BHYTPEHHEH
SHEPrUn

Bupel rerionepenaun
Ypok-koH(bepeHIus
"[IpakTHUecKOE UCTIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepHAaJIOB B HENSAX
sHeprocoepexeHus"

KommyecTBO TEIIIOTHI.
VY nenbHas TEII0EMKOCTh

YpaBHEHHE TEIIOBOTO OanaHca.
Teroo0MeH U TEIIOBOE
paBHOBeCHE

JlabopaTopHas pabota
"UccmenoBaHue SBICHHS
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOAHOU U ropsiueit Boab"

Pacuer koaudecTBa TEILIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa U BBIICISIEMOTO UM TIPU
OXJIAXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeiabHOM
TEIIOEMKOCTH BeniecTna"

3Hepr1/15{ TOILJIMBA. Y AelIbHAs
TCIJIOTA CTOpaHUA

https://m.eds00.ru/F1S701S9X

https://m.edso0.ru/R8O0E4G2J]

https://m.edso0.ru/ROD80O9V0Q

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edso0.ru/Q8RIC6H2R

https://m.edsoo.ru/X8H6J1WQOY

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B



https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B

18

19

20

21

22

23

24

25

IInaBnenue u oTBepEBaHUE
KPUCTAJNINYECKUX TelL.
VY nenpHas TEmI0Ta MIIABIEHUS

Jlaboparopnas pabota
"Onpenenenue yaenbHOU
TETUIOTHI TIJIaBJICHHS Jibaa"

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

Kunenue. Y nenpHas temnora
napooOpa3oBaHusl U
KOHJICHCAIIUU. 3aBUCUMOCTb
TeMIepaTypbl KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

BrnaxkHocTh Bo3myxa.
JIaGoparopHas paboTa
"OnpeneneHne OTHOCUTENbHOU
BJIAKHOCTH BO31yxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

[IpuHIMIIBI pabOTHI TEMJIOBBIX
neurateneil. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO
CTOPaHHUs

KIIJI TenmoBoro ABUTaTEs.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karole cpeibl

https://m.edsoo.ru/D3W3A4021

https://m.edsoo.ru/G8POHOX5B

https://m.edsoo.ru/V4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edsoo0.ru/D0J8G4K8H

https://m.edsoo.ru/J7B1B5E5SE

https://m.edso0.ru/S8A4K7F3F



https://m.edsoo.ru/D3W3A4Q2I
https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F

26

27

28

29

30

31

32

33

3aKOH COXpaHEHUS U
NpEeBpaIIeHHs YHEPTUH B
TETUIOBBIX MpOoIeccax

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "TemnoBbie
siBicHHS. M3MeHeHue
arperaTHbIX COCTOSTHUI
BelecTna"

KonTponbhas padota no teme
"TemnoBble sIBICHUS.
N3menenne arperaTHbix
COCTOSHHUH BerecTBa'"

Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBanue
"DnexkTpu3auus Tea UHAYKIHEH
U TIPU CONIPUKOCHOBEHUH"

B3anmoneicTeue 3apsyKeHHBIX
ten. 3akoH Kynona

DneKTpruYecKoe moJie.
HanpsixeHHOCTB
ANEKTPUYECKOTO TOJISL.
[TpuHumn cynepnosunuun
MEKTPUYECKUX MTOJIEN

Hocurenu snekrpruecknx

3aps/10B. DIIEMEHTAPHBIN 3apsl.

Crtpoenue atoma

https://m.edsoo.ru/ION7C7D7I

https://m.edsoo.ru/F2Z3K2F2D

https://m.edsoo.ru/EQI6W3U2P

https://m.edsoo.ru/U7V1TOV7Z

https://m.edsoo.ru/L9V0OY8NI9C

https://m.edsoo.ru/H2R1J1U60

https://m.eds00.ru/Z5Q3S3U0K

https://m.edsoo.ru/X6W509KO0K



https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K

34

35

36

37

38

39

40

41

42

43

[IpOBOIHUKY U TUBIEKTPUKH.
3aKOH COXpaHECHUS
AJIEKTPUYECKOTO 3apsiia

Pemenue 3a1a4 Ha npuMEHEHUE
CBOMCTB JIEKTPUYECKUX
3aps0B

DIJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyLIECTBOBAHHUS.
HCcTOYHMKH 3TIEKTPUYECKOTO
TOKa

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa

VYpok-uccnenosanue "Jleiictue
AIEKTPUICCKOTO TOJIS Ha
MPOBOJHUKHU U JUAIEKTPUKH"

DNEeKTPUUIECKHUI TOK B
MeTaJIaX, KHUJAKOCTSIX M razax

OnexTpuueckas Lenb U e€
COCTaBHBIE YaCTH

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHHue CUIIbI TOKa"

DIIEKTpUYECKOE HAIIPSKEHUE.
Bonbsr™merp. Jlaboparopras
pabora "U3mepenne u
peryJMpoBaHue HanpspkeHus "
ConpoTuBieHNE NPOBOJHUKA.

VY nenbHOE CONPOTHUBIICHHE
BEIIECTBA

0.5

0.5

https://m.edsoo.ru/J1IF4AR7N4F

https://m.edso0.ru/I1408N8X00

https://m.edso00.ru/O7T7Y419J

https://m.edsoo.ru/N6K2P6Q3U

https://m.edso0.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1A0WS5N

https://m.edsoo.ru/W5X528P9K

https://m.edsoo.ru/G5Z26P6U0OH

https://m.edso0.ru/E3Z285702Z



https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z

44

45

46

47

48

49

Jlaboparopnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
COIPOTHUBIICHUS POBOIHUKA OT
€ro JJIUHBI, TUIOIIA U
MOTIEPEYHOI0 CEUCHUS U
Marepuana"

3aBUCUMOCTE CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHHS
pe3UCTOpa U HANIPSDKEHHS Ha
pesucrope"

IlocenoBaTenbHOE U
napajieIbHOE COCTMHEHUS
MIPOBOJIHUKOB

JlabopaTopHas pabota
"[IpoBepka mpaBua CIOKEHHUS
HaIpsHKEHUN IPU
M0CJIeI0BATEIbHOM COeIMHEHUN
JIBYX pe3UCTOpPOB"
JlabopaTopHas pabota
"IIpoBepka npaBuia A1 CHIIbI
TOKa MPH MapajuIeTbHOM
COEJUHEHUH PE3UCTOPOB"

https://m.edsoo.ru/P7S2L1M2M

https://m.eds00.ru/D8J5G7Q5S

https://m.edsoo.ru/R7A5G0I8N

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edso0.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6RENGE



https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E

50

51

52

53

54

55

56

57

Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa OMa 715l pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

Pabora u momtHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
JlaGopaTopHas pabora
"Onpenenenue paboThl U
MOIIHOCTH 3JICKTPUYECKOTO
TOKa"

DneKTpUUYeCKue Uenu U
NOTPEeOUTENH IEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHEC

IlocTostHHEIE Mar"HuThbl, UX
B3aHMOJICHCTBHE

VYpok-uccnenonanue "M3yuenue
HOJIEW ITOCTOSHHBIX MAarHUTOB"

MaruuTtHoe nojie. MaramutHoe
oJIe 3EMIIM U €T0 3HAYEHUE I
JKA3HU Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DJIeKTpUYECKUE 3apsbl.
3apsKEHHbIE TeJla U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEeKTpUYECKUil TOK"

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q

https://m.edsoo.ru/R7F2V1B5T

https://m.edso00.ru/Z0C9C1M8S

https://m.edsoo.ru/lI1K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2E0L40



https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O

58

59

60

61

62

KonrponsHas pabora o reme
"DneKTpudecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepodHas
pabora

PesepBHylit ypok. Pabora ¢
TEKCTaMU IO TeMe
"ITocTOSIHHBIN ANEKTPUUECKUI
ToK" / Beepoccwmiickas
poBepouHas paboTa

OnbIT OpcTtena. MaroutHoe
T10JI€ DJIEKTPUUECKOTO TOKA
MarauTtHoe 1ose KaTyIiKH ¢
TOKOM

[IpuMeHeHne 31eKTPOMarHuToB
B TexHuke. JlaboparopHas
pabota "M3ydyenue neicTBus
MarHUTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM"

DNEeKTpoABUTATEND
IIOCTOSHHOTO TOKa.
Hcnonb3oBaHue
3EeKTpoIBUraresneil B
TEeXHUYECKHUX YCTPONCTBAX U Ha
Tpaucmnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u

0.5

https://m.eds00.ru/G7X7C706X

https://m.edsoo.ru/F5D8D9T8N

https://m.edsoo.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL

https://m.edsoo.ru/J1V7A7C2I



https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I

63

64

65

66

67

68

n3ydeHue paboTbl
3JIEKTpOABUTATEINS "

Omnbrtel @apasest. 3akoH
3JIEKTPOMArHUTHON UHIYKLIMH.
IIpaBuio Jlenna

Onekrporereparop. Crocoos
MOJIYYEHUS JIEKTPUIECKOH
SHEPruu. DJIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUu

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"JJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS "

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHbBIE
SIBJICHUS "

PezepaHbiii ypok. Pabora ¢
TeKkcTaMH 110 TeMe "TemnoBeie
SBJICHHS"

PesepBHblit ypok. Pabora ¢
TeKcTaMH 110 TeMe "MaruuTHele
SABJICHHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

145

https://m.edsoo.ru/ESL8MOH4W

https://m.edsoo.ru/F8H8W9IRSI

https://m.edsoo.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

https://m.edso0.ru/J1J3F9B6T

https://m.edsoo.ru/P912D8K0OW



https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KJIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero U3y4eHus: 00pa3oBaTeJbHBIC PeCyPChI

padoThI padoThI

M .
1 CXAHMACCROC JBIDKCHHC 1 https://m.edsoo0.ru/F4AG6C1M7F
MarepuanbHas TO4Ka

Cucrema orcyera.
2 OTHOCHUTEIHHOCTE 1 https://m.edsoo.ru/N5C9F5F5F
MEXAHUUYECKOTO ABUKECHUS

PaBHOMEpHOE mpsMONIUHEHHOE
JIBUKCHHE

1 https://m.edsoo.ru/Y4X4H7N6C

HepaBHomepHoOe

0] eitHoe €HHE.
HPAMOJIHHEHHOE JIBIDRCHH 1 https:/m.eds00.ru/NVOU7B4D1Z

Cpenussi © MTHOBEHHAS
CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE JIBIIKECHHE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 https://m.edsoo.ru/M9E114S5N
I'padux ckopoctu

JlaGopartopHas paboTa
"Onpeznenenre yCKOpeHus Tena

7 IIPU PaBHOYCKOPEHHOM 1 1 https://m.eds00.ru/O0P8S4C1J
JIBYDKEHUH 110 HAKJIOHHOU

mIockocTu"


https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J

10

11

12

13

14

15

16

17

18

19

20

CBo0OogHOE MMaJeHNuE TEIL.
Ongitel [Nannnes

PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [lepuon u yactora
oOparenust. Jluneitnas u
YIJI0Bast CKOPOCTH

LleHTpocTpeMUTENBbHOE
yCKOpEeHue

[TepBniii 3akoH HproTOHA.
BekTop cuibl

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHila
Tpetuii 3akon HeroToHa.
Cyneprio3unus cui

Pemienue 3a1au Ha npuMeEHEHUE
3akoHOB HproTOHA

Cwuita ynpyroctu. 3akoH ['yka
Pemenue 3agau no reme «Cuna
YOPYTOCTH

JlaGopaTtopHnast pabota
«Onpenenenne )KeCTKOCTH
MPY>KUHBI»

Cuna TpeHus

Pemenne 3amgau no reme «Cuna
TPEHUS»

JlaGopaTtopHnast pabota
"Onpenenenue ko3 dunuenra
TPEHUs CKOJIbXKEeHUs"

https://m.eds00.ru/J9Y372J1G

https://m.edsoo.ru/R8K1U9L4L

https://m.edsoo.ru/ASO9K1NQU

https://m.edsoo.ru/H6G217N4R

https://m.edso0.ru/F8S7N1T5N

https://m.edsoo.ru/S5W4B2VOR

https://m.edso0.ru/X4E7S7E6C

https://m.edsoo.ru/WOR3BO0OB2E

https://m.edsoo.ru/NIN5UOH10

https://m.edsoo0.ru/JOR6G3A10

https://m.edso0.ru/X7J9P9S8E

https://m.edso0.ru/Z7K60Q4V2V

https://m.edsoo.ru/U5B6R1V0Z



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
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Pemrenue 3agad mo reme
"3akonnl Herotona. Cuna
ynpyroctu. Cumna tpeHus"

Cuia TSKECTH U 3aKOH
BCEMUPHOT'O TATOTCHHUS.
Yckopenue cBOOOIHOTO
naJIcHus

Ypok-koHpepenmus "JIBuxeHHE
TEJ BOKPYT TPAaBUTAI[HOHHOTO
nenTpa (CosiHeyHas cucremMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

ITepBast KocMHUY€ECKask CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCuEe MaTepuaibHON
TOYKH. AGCOTIOTHO TBEPAOE
tesio. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OCBIO
BpanieHusi. MOMEHT CHUJIBI.
LlenTp TsxecTn

PaBHOBeCHE MaTepuaibHON
TOYKH. AGCOTIOTHO TBEPAOE
teso. PaBHoBecue TBEpAOro Tena
C 3aKPEILNIEHHON OCBIO
BpallleHusl. MOMEHT CHJIBI.
LlenTp TsKECTH

https://m.edsoo.ru/B6USW9A8Z

https://m.edsoo.ru/D9E4EQ9I2Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P614D6B

https://m.edso00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

https://m.edsoo.ru/HO9W1S5WS8T



https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T

28

29

30

31

32

33

34

35

36

Pemrenue 3agad mo reme
"MomeHT cuisl. LlenTp
TsDKecTH"

[ToaroroBka Kk KOHTPOJIBHON
pabore no Teme "MexaHnuueckoe
nBIkKeHue. Bzaumonencraue

TCII

KonTtponpsHas pabora mo teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonetictsue Ten"

Nmnyinsce tena. Umynsc cumsbl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u HEynpyroe
B3aUMOJICUCTBUE

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIryJnca'
Ypok-koHpepeHIus
"PeakTHBHOE IBM)KEHUE B
IIPUPOJIE U TEXHUKE"

Mexanunueckas pabota u
MOIITHOCTH

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

JlaGopaTtopHnast pabota
«Omnpenenenue padOThI CUITBI
TPEeHHUsI IPU PABHOMEPHOM
JBUKEHHUH TeJa 1Mo
TOPU30HTAILHOM MMOBEPXHOCTH»

https://m.edso0.ru/B8T6J2J6K

https://m.edsoo.ru/I5X6B0B1I

https://m.edsoo.ru/W1V8P6V3B

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V1Q6L

https://m.edsoo0.ru/N2S4U5J8T

https://m.edso00.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

https://m.eds00.ru/J1G1B4T20



https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
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CBsi3b 3HEPTUH U PaOOTHI.
[ToTeHumanpHas YHEPTH

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPruu

3aKoH COXpPAaHCHUSA DHECPIUuu B
MCXaHUKE

JlaGopaTtopHnas pabota
«M3y4eHune 3aK0Ha COXpaHEHHUSI
SHEPTHH»

KonebarenpHO€E ABUXKEHUE U €TO
XapaKTCpI/ICTI/IKI/I

3aryxaromue KojaebaHusl.
BoinyxxneHHble Kosie0aHusl.
Pe3onanc

MareMaTH4eCcKUil ¥ NPy KUHHBIN
MasiTHUKA

Ypok-uccnenoBanue
«3aBUCUMOCTh MEepUoa
KoJie0aHuM OT )KECTKOCTH
MPY>KUHBI U Macchl rpy3a»

IIpeBpalienue 3HEpruu npu
MEXaHUYECKUX KOIeOaHmsIX

JlaGopartopHas paboTa
«Ornpenenenne 4acToThl U
nepuo/ia KojieoaHui
NPYKHUHHOTO MasITHUKa)

https://m.edsoo.ru/C2V7B6E2I

https://m.edso00.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F

https://m.edso0.ru/M3S2Y8J1H

https://m.edso0.ru/S2N5G8W2K

https://m.edsoo.ru/N3SOW1U5E

https://m.edsoo.ru/I9M614R7Z

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4W6V5Y9U

https://m.edso0.ru/D4T9R1F5R



https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
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54

JlaGopaTtopHnast pabora
«[IpoBepka HE3aBUCUMOCTH
nepuoJia KojaeOaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexanuueckue BOJIHBL.

CBoiicTBa MEXAaHUYECKUX BOJH.

[IpoonbHBIEC U TTONIEPEUHBIE
BOJIHBI

Ypoxk-koHpepeHuus
"MexaHH4ecKHe BOJIHEI B
TBEPAOM Teie. CeicMUYecKue
BOJIHBI"

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

Ypok-uccnenoBanue
"HabmtoieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHH PE30HAHC
VYpok-koHpepeHus
"VnbpTpa3Byk U HHQPa3BYyK B
pUpPOJE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHON
pabore o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
KOoJICOaHHS U BOJIHEI"

https://m.edsoo0.ru/S4M7L4W3V

https://m.edso0.ru/B2F6 X2X0R

https://m.edsoo.ru/W1WO0OM9JOM

https://m.edsoo.ru/A7R9U7S70Q

https://m.edso0.ru/N4Z4K9C9Y

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edsoo.ru/F8M20Q6T5V



https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
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KonTtponpHast pabora o teme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoynebaHus u
BOJIHBI"

DNIeKTPOMArHuTHOE TOJIE.
9JI€KTpOMaI‘HI/ITHbIe BOJIHBI

CBoMCTBa 2JIEKTPOMArHUTHBIX
BOJIH

Ypok-konpepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM cBs131"

VYpok-uccnenosanue "M3yuenue

CBOWCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOIIIbIO MOOMIIBHOTO
tenepona"

Pemienune 3ama4d Ha OIIpCACIICHUC

YaCTOThI U AJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

DeKTpoOMarHuTHas IpupoIa
cBera. CKOpOCTH CBeTA.
BoustHOBBIE CBOJICTBA CBETA

Hcrounuku cBera.
[IpssmonuHeitHOe
pacrpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/V4G6V1F4Q

https://m.edso0.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4W6C

https://m.edsoo0.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1R0CSI

https://m.edsoo.ru/Q2V5N7R5]

https://m.edso0.ru/S1IUOF1L6Y

https://m.eds00.ru/Q8A4S9T4J



https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
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68

69

70

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3amnad Ha
MIPUMEHEHNE 3aKOHA OTPAKCHUS
cBeTa

[Ipenomiienue cera. 3akoH
IpEeIOMIICHUS CBETa

[TomHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcronn30Banne MOITHOTO
BHYTPEHHETO OTPaXKECHUS B
OINTUYECKUX CBETOBOIAX

JlaGopaTopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
yTJia IPeJIOMJIEHUSI CBETOBOTO
Jy4a OT yrJia MajieHus Ha

nn

rpaHuile "BO31yX-CTEKIIO
VYpok-koHpepeHuus
"Ucnons30BaHuE MTOJTHOTO
BHYTPEHHETO OTPaKCHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBsI3B"

JInazelr. OnTrdeckas cuia
JIMH3BI

[Toctpoenue nzobpaxxeHuii B
JMH3aX

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
PACCTOSAHUA U ONTHYECKON CHITBI
cobuparomient JTUH3b1"

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo0.ru/N4S3P8SEQT

https://m.edso00.ru/S3DIN6T1T

https://m.edsoo.ru/YOT3K7BON

https://m.edsoo.ru/I7VVON3C6C

https://m.edso0.ru/K6Z010T2C

https://m.edsoo.ru/I8J5C1E2F



https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
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80

Ypok-koHpepeHuus
"OnTUYecKue JIMH30BbIC
npuoopsI"

I'ma3 kak onruyeckast cuctema.
3penue

Ypok-koudepennus "JledexTo
3penusi. Kak coxpanuts 3peHue"
Paznoxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpaTbHbIX
uBetoB. [lucnepcus ceera

JlabopaTtopHast pabota "ONbIThI
10 Pa3JI0’KEHUIO OeJI0ro CBeTa B
CIIEKTP U BOCIPUATHUIO LIBETA
HpPEMETOB MPH UX HAOIIOJCHUN
yepe3 IBETOBbIE (PUIBTPHI"
VYpok-npaktukym "BoaHoBbIE
CBOICTBa CBETa: AKCIEpCHs,
uHTepdepeHIys u auppaxuus”
OmneiTel Pezepdopaa u
IJIaHETapHAasi MOJIEb aTOMAa
IToctynatel bopa. Monens
aroma bopa

Hcnyckanue u noraonieHre
cBeTa aToMoM. KBaHTBHI.
JInnenyaTeie CIIEKTPBI

VYpoxk-npaktukyMm "Habmronenune
CHEKTPOB UCITyCKaHUS"

https://m.edsoo.ru/X3H910W7U

https://m.edsoo.ru/R8M70511A

https://m.edsoo.ru/N6D1A6Z30Q

https://m.eds00.ru/G60601H6Y

https://m.edsoo.ru/R7U7B4P1K

https://m.edso0.ru/T2L.4Z0X8T

https://m.edsoo.ru/X9G1Z811P

https://m.edsoo.ru/A7C3C9B5V

https://m.edso0.ru/C60Q6K4B0B

https://m.edsoo.ru/U5D5G7M30



https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
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PagnoaxTuBHOCTE U €€ BUIBI

CrtpoeHune aTOMHOTO spa.
Hyxnonnas monens

PannoakTuBHBIC IpEBpAIICHHUS.
H3otonsl

Pemenne 3amag mo teme:
"PanuoakTuBHBIC peBpamieHus"
[lepuon nmomypacnana
Ypok-koHpepeHuus
"PannoakTUBHBIE U3TYyYEHUS B
MpUpoe, MEAUIIMHE, TEXHUKE"
Snepubie peakuuu. 3aKOHbI
COXpaHEHHUS 3apsiIOBOTO U
MAacCOBOI'0O YHCell

DHeprusi CBSI3M aTOMHBIX SJIED.
CBs13b Macchl U YHEPTUU

Pemenwue 3anau no teme

"SI nepuble peakuun”

Peaknnu cuHTe3a u neneHus
sanep. UCTOYHHUKHY dHEprun
Connua u 38€31
VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTHUBHBIX U3ITy4YE€HUN Ha
JKUBBIE OpPraHU3MBbI"

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIeKTPOMarHuTHOE TIOJIE.

https://m.edsoo.ru/E5V7FOP1X

https://m.edsoo.ru/GOA9Q8P4U

https://m.edso0.ru/G2V8Z1Y8N

https://m.edsoo.ru/J7K2G5V5L

https://m.edsoo.ru/V3W7A9K3C

https://m.edso0.ru/T1S9P6I5I

https://m.eds00.ru/N8O7SON3K

https://m.edso00.ru/Q4MOU0X5G

https://m.edsoo.ru/IOLOS3U6W

https://m.eds00.ru/T3A7TILIG

https://m.edso0.ru/X102Z5W30

https://m.edso0.ru/L9Y3H8I2X



https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
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DJIeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie asBienus"

KonTtponbHas pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJIHBI.
KBanToBsie siBnenus"

[ToBTOpEHME, 000OIICHHE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue ten"

[ToBTOpEHME, 000OIICHHE.
Pemienue pacuyeTHbIX U
Ka4yeCTBEHHBIX 3a/a4 I10 TEME
"TemnoBbie Mporecch"”

[ToBTOpEHME, 000OIICHHE.
Pemenune pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TenmoBeIX ABurareneit’

[ToBTOpenue, o6o0IIEHHE.
Penienune pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/] anexTpoycTaHoBOK"

[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTopHbie paboTHI 1O
Kypcy "CBETOBBIE SIBIEHUS'

[ToBTOpeHue, 06ob1IIeHNE.
PaGora ¢ Tekctamu 1o Teme
"3aKOHBI COXpaHEHUs B
MeXaHHuKe"

https://m.eds00.ru/03Z8X0G5V

https://m.edso00.ru/G3Y700L6R

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/I1C611U0W

https://m.edso0.ru/M9I1703R8N

https://m.edsoo.ru/N3C8J6N4B

https://m.edso0.ru/N9N5Z9T4L



https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L

[ToBTOpenue, o6oOIICHNE.

100 Pabora ¢ TexcTtamMu 1o TeMe 1 https://m.edsoo.ru/PSW1Q5R7G
"Konebauus 1 BOJIHEL"

[ToBTOpenue, obodIIeHNE.

101 Pabora ¢ Texcramu 1o TemMe 1 https://m.edsoo.ru/D4V0Z0MOI
"CseroBble gBiaeHud"

[ToBTOpEHME, 000OIICHHE.
102 PabGora ¢ Tekcramu 1o Teme 1 https://m.edso00.ru/L519U6G3L
"KBanTOBas U sinepHas pu3uka'
OBUIEE KOJIMYECTBO YACOB IT1O
ITPOI'PAMME

102 3 27


https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

11

1.2

13

14

1.5

1.6

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYMH, HUX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(dbopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bl/ISI/II-ICCKI/IX BCINYMH

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GhopMynTUpPOBKY 3aKOHAa ¥ 3alHUCBIBATh €ro0 MaTeMaTHYeCKOe

BBIPAKCHUC

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyalluil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (PM3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (DU3UUYECKUE BEIMYMHBI B (OPMYIBI U IMPOBOJIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
pelieHust  3agad, OICHUBATh  PEATUCTUYHOCTH  IMOJYyYEHHOM

(bu3nYecKOoil BETUYHHBI

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIEIOBAaHUS BBLICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(u3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHpPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY U BBINOJIHATh HM3MEPEHHUS, CIEAyS MPEAI0KEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKOB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON  MHCTPYKLIMM: TIPU  BBINOJHEHUHW H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HMCKOMOW BEJIMYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC
n1abopaTopHbIM 000pyIOBaHUEM

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX

YCTPOMCTB, XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,



1.15

1.16

1.17

1.18

1.19

8 KUIACC

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHS 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

TOBEJICHUS B OKPYKAIOIIECH cpefie

OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIMXCS 3HAHUM U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOLIEHMS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(1)I/ISI/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaI_II/ICI71

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
IEefcTBUH, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIBI, BBICTPAaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX



Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

14

1.5

1.6

1.7

1.8

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

HCIIOJBb30BAaTh IIOHATHUA

pas3imiaThb SABJIICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I'-IGCKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIlIleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBICTSATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tela U (pU3MUECKUE SIBICHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCNOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(bl/ISI/II-ICCKI/IX SIBJICHI/Iﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, cBsA3bIBatONMe (U3HUYECKHE BEJIWYWHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHHMBATh IIOJIyUEHHOE 3HAaueHUE (U3MYECKONH BEIUYUHBI C

HU3BCCTHBIMH JaHHBIMU

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-ICCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH OMBITHl 1O HAOMIOACHHUIO (DU3MYECKUX SIBICHUN WM
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJIbI

BBIIIOJHATh IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UUYECKUX BEIUYMH, CpPAaBHUBATH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT  (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WM3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBLHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCThIE TEXHUUYECKHE YCTPONUCTBA U U3MEPHUTEIbHbIE
pHOOPHI TIO CXEMaM U CXEMaTHYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NIEKTPUUECKUX I[EeMe ¢ MOoCIe0BaTeNbHbBIM M MapauIeNbHbIM
COEMHEHNEM DJJIEMEHTOB, pa3iNyas YCIOBHBIE 00O3HAYECHUS
JJIEMEHTOB JICKTPUYECKHX IIeTIeH

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl oOecriedeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

1.2

1.3

COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TTyTEM CpaBHEHHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIICTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITH HG,Z[OCTOBCpHOfI

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypchl ceTtd MHTepHeT; BiIaaeTs INpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COAEepKaHUS, B TOM 4YHCIE MYOJIUYHO MPEACTABIATH
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca (pU3MKH, COITPOBOXK/IATh BBICTYIUIEHHUE ITpEe3eHTalMen

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIENOBAHUN (DHU3HUECKHIX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJICHCTBUE, TNPOSIBISAL  TOTOBHOCTh

pazpemiats KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM

o0pa3oBaTeIbHOI NPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

pasnuyaTth SBICHHS IO ONMMCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBICHHUE
pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,



14

1.5

1.6

1.7

1.8

1.9

MIPU 3TOM NEPEBOAUTDH NMPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
o003HAaYeHHUs] U EOUHUIBI (PU3NYECKUX BEIMYHUH, HAXOIUTh
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIOJIb3Yysl WU3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaThb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHChIBATh €r0  MaTeMaTHYECKOe

BBIPA’XCHHUC

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bHBPI"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL: HAa OCHOBE aHalu3a YCIOBUS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIICHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh IMPOOJEMbl, KOTOPbIE MOXXHO DPEUIMTh IMPH MOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIISATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIOJIeHI/IIO CI)I/ISI/I'-IGCKI/IX SIBJIEHUA WJIN
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOJUTH TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX H3MEPECHHUH,
OTIpe/IeTisisl CPEeHEe 3HAUYCHUE HM3MEpPSIeMOl BeIWMYUHBI ((POKYCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TUIAaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ M3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

UCIOJb30BATh CXEMBbl M CXEMaTHYHBIE PUCYHKH H3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTEIBHBIX  NPUOOPOB M|
TEXHOJIOTUYECKUX MPOLECCOB MPH pPEIIEHUH Y4eOHO-TIPAKTHUECKUX
3aJa4, ONTHYECKHUE CXEMBI JIJIsl TOCTPOCHUS N300pasKEHUH B TUIOCKOM
3epKalie u coouparomieit JInH3e

NPUBOANTH TPUMEpHl (HAXOOUTh HWHGPOPMALKMIO O MPUMEPAX)
NPAaKTHYECKOrO  HCMOJNB30BaHUS  (DU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,



1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HH(pOpMamuu (U3HUECKOTO CONEPIKAaHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUid HAyIHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiep KaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl POSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
paszaena (GU3MKA U CONMPOBOXKJIATh BBICTYIUICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA U  KOPPEKTHUPOBaTh €ro, aJeKBATHO OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA
®U3BHKA U EE POJIb B IIOSHAHNU OKPYKAIOIIET'O MUPA

IIpoBepsieMble Y1€eMEHTHI COAEPKAHUS

dusznka — Hayka O MpUpoOjE. SIBIEHUS TNPUPOIBI.
1.1 duznyeckue SABJICHHUA: MEXaHWYSCKHE, TEIJIOBEIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

®dusnyeckne BenMYHMHBL V3MepeHHe (U3MUECKHX
1.2 BenmunH.  Dusnyeckue rnpubopel.  [lorpemrHocTs

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC TI'HIIOTE3, 00BsACHEHHE

HaOJII0/ITaeMOT0 SBICHUS
1.4 Onucanue GpU3MUECKUX ABJICHUHN C TOMOIIBIO MOJIeNei

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TEJ.
N3mepenue TEeMIIepaTypbl npu MIOMOIIIH
KUJKOCTHOTO TEPMOMETpPA U IaTUYMKA TEMIIEPATYPhI
ITEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHWU BEIIIECTBA

CrpoeHne BemiecTBa: aTOMbl W MOJEKYJBI, WX
2.1 pasmepsbl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBmwkeHne dactuil BemiecTBa. CBs3b  CKOPOCTH
2.2 JNBWKEHUS 4acTull ¢ Temreparypoi. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3anmopaeincTBre 4acTUIl BELIECTBA: IPUTSIKEHUE U

2.3
OTTaJIKUBAHUE
ArperaTHbl€ COCTOSTHHSI BEILLIECTBA: CTPOEHUE T'a30B,
2.4 KUAKOCTeH M TBEPABIX  (KPUCTAUIMUECKUX)  Tell.

B3anmoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX



2.5

2.6

arperaTHbIX COCTOAHHUAX HW HX ATOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka pauaMeTpa aroMa METOIOM pSIoB  (cC
ucnoiib3oBanueM ¢Gotorpaduii).
OnbITHl TIO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnpiTel 1O OOHapyXEHHIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE u

HCPABHOMCEPHOC IBHIKCHUC

Ckopoctb. Cpeassisi CKOPOCTb NP HEPABHOMEPHOM

JIBMOKEHHHU. Pacuér IIyTU U BpECMCHU IBUKCHU

SIBnenne nHepuuu. 3aKOH MHEepUUHU. B3anMonelicteue
TE€J KaK MPUYMHA U3MEHEHHS CKOPOCTH JABUKEHUS TEJ.

Macca kak MEpa UHEPTHOCTU TEJ1a

IInoTHOCTB BCIIICCTBA. CBs3b IIJIOTHOCTHU C

KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIlleCTBA
Cuita KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢

MIOMOIIIBIO ATMHAMOMCTpPA

SIBeHne TATOTEHU U cuia TskecTH. Cuita TsShKeCTH

Ha Jpyrux IaHerax. Bec Temna. HeBecomocTs

Cuna TPCHUA. TpCHI/Ie CKOJIB’KCHHUA U TPCHUC IIOKOA.

Tpenue B IpUpoie U TEXHUKE

CroxeHue CWiI, HalPaBJIICHHBIX MO OJHOM IPSIMOM.

PaBHOelicTBYIOIIIAsA CHIT

[IpakTudeckue pabOTHI:

OmnpenenieHHe CKOPOCTH PaBHOMEPHOTO  JIBUKCHHS
(mapwika B KHJIKOCTH, MOJETH JJIEKTPUUYECKOTO
aBTomMoOmIIs W Tak pganee). OmnpeneneHue CpemHen

CKOPOCTH CKOJIBXKEHHs Opycka WM MIapuKa IO



3.11

3.12

HaKJIOHHOM IJIOCKOCTH. OrmpeneneHne IUIOTHOCTH
tBépHoro  tena.  OmbBITBI,  JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTH pacTshKeHus (nedopmaiiun) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBHCUMOCTh CHUJIBI TPEHHS CKOJILKCHHUS OT Beca Tela U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

®du3nuecKue BICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B )KMUBOHM U HEKUBOU MPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCcTporucTBa: TUHAMOMETP, NOAIIMITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

HaBnenue TBEpnoro tena. CrocoObl yMEHbILIEHUS U

YBCJIMYCHUS NABJICHUSA

I[aBJIeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBnnueckre MeXaHU3Mbl

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emun. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJl YpPOBHEM
Mops

W3mepenue atmochepHoro nasineHus. [IpuGopsl mms
M3MepeHust aTMOc(hepHOro JaBIeHUS

JleficTBrE JXHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

[naBanue ten. Bo3gyxormnnaBanue

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJAE OT

00béMa mMOrpY)KEHHONH B JKHAKOCTh YacTH Tela.



4.10

411

OnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha Telo, IOrpyXkEéHHoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUIKOCTH, OT Macchl Tela. OIBIThI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKHBAIOIIEH
CHJIBL, ICHCTBYIOIIEH HA TENO B JKUIKOCTH, OT 00bEMa
MOrpY>KEHHOM B JKMIKOCTh YaCTH Teja U OT INIOTHOCTH
xkunkoctu.  KoHcTpyupoBaHue — apeoMerpa WU
KOHCTPYMpPOBAaHHUE JIOJKM U  OmIpeneneHue  eé

rpy30I0AbEMHOCTU

dusnueckue SBJICHUA B npupoac: BIIMAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOH OpraHusMm,

TIJIaBaHUE PBIO

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCY.BL,
YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckas pabota
Mexanndeckass MOIITHOCTD

[IpocTeie MexaHU3MBI: pblyar, OJOK, HaKJIOHHas

IIJIOCKOCTh. HpaBI/IJ'IO paBHOBECHS pbluara
HpI/IMeHCHI/Ie IIpaBHJjia PAaBHOBCCHUSA pblvUara K 6J'IOI(y

«3o10T0€  TpaBwiIo»  MexaHukd. Koadunumenrt
MOJIE3HOTO  JeWcTBUA ~ MexaHu3MmoB.  [IpocTbie

MEXaHU3MBI B OBITY U TEXHUKE

[ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
Kunernueckas sHeprus

[lonnas mexaHuueckas 3Heprus. 3aKOH W3MEHEHUS U
COXPAaHEHHs MEXaHUUYECKOM 3HEPTUn

[IpakTuyeckue pabOTHI:

Onpenenenne  paboOThl  CWJIBI  TPEHHUS  MPHU

PaBHOMEpPHOM  JIBIJKCHMHM Tejla II0 TOPU3OHTAIBHOU

noBepxHoctu. MccienoBanue  yclioBHl — paBHOBECHS



pbryara. M3mepenue KIIJI HaKJIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblyar, MNOABWXKHBIA H

5.11 HEMOJIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE
MEXaHHU3MBI B OBITY

8 KJIACC
Kox Kon
IIpoBepsiemble 3J1€eMEeHTHI COAEPKAHUS
pasnena 3JIeMEeHTa
TEIVIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM

61 TEOpUU CTpOEHHUs BeulecTBa. Macca U pa3Mepsl

' MoJieKyl.  OmbITEL, MOATBEPXKAAOIINE OCHOBHBIE

MIOJIO’KEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu TBEpPAOro, JKUAKOTO M razoo0pa3zHOro

6.2 cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHbie
Tena
OObsicCHEHHE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPBIX TET

6.3 Ha OCHOBE IIOJIOXEHUH MOJEKYIIPHOKUHETUYECKON

6

TEeopuu

6.4 CmaunBaHue U KallWJUISIPHbBIE SIBJICHUS

6.5 TemoBoe pacilIupeHHe U CKaTue

66 Temneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO

' TEIJIOBOT'O ABM)KEHHUS YaCTHUII

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS

6.7 BHYTpPEHHEI SHepruu: Temionepeaadya U COBEpIIECHUE
paboThI

6.8 Bunsr TEIIoNepe1avuu: TEIJIONPOBOJHOCTb,

KOHBCKIUA, U3TYUCHUC



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KonnuectBO TerwioThl. YIEdbHAs  TEIIOEMKOCTH

BE€IICCTBA

TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajzaHca

IInaBnenue u OTBCPACBAHUC KPHUCTATNIMYCCKUX

BEILIECTB. Y IeIbHAas TEILIOTA IUIaBIICHUS

[TapooOpazoBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA
BnaxnocTtb BO3yXa
SHCPFI/I?I TOIIJINBA. yIIGJII)Haﬂ TCIIOTA CropaHusia

[Ipunnuner  pabotel  TermioBblx aurareneid  KIIJI
TEIIOBOI'O ABHTAaTEIs. TemIoBbIC IBUTATCIIM M 3allliTa
OKPYXarOIei Cpeabl

3aKOH COXpaHEHHUsS M TPEBPALICHUS DHEPrUU B

TCIJIOBBIX ITpoLeccax

[TpakTudeckue paboTHI:

OnpiThl 1O OOHApY)XEHHIO  JEUCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITH 110 BRIPAUIMBAHUIO KPUCTAILIOB MOBAapEHHOU
COJIM UJTU caxapa.

OnpIThl 110 HAOJIOJIEHUIO TEIMJIOBOTO PaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Onpeznenenue 1aBieHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBbIThL, TEMOHCTPUPYIOILIUE 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JIJTUHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTyphl.

HaGnronenne n3MeHeHnsl BHYTpEHHEH HEPTUU Tela

B pe3yJbTaTe Terionepeaayu U padoThl BHEUTHUX CHUIL.



6.18

6.19

HccnenoBanne  sBICHHUA  TEIIOOOMEHA  IpH

CMCIIMBaHUU XOJ'IOI[HOI\/'I u ropﬂqeﬁ BOJBI.

OnpeneneHHe KOJIN4YCCTBa TCIUIOTHI, ITOJIYYCHHOTI'O

BOHOfI npu TEIIOOOMEHE C Harp€TbiM MCTAJTINIMYCCKHUM

HWIAHAPOM.

Ornpezenenne yaelIbHONU TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporiecca UCrapeHusl.
Ornpezenienrie OTHOCUTEIBHOM BIIaXKHOCTH BO3/TyXa.

OnpeneneHue yaelIbHON TEILUIOTHI IIIABJICHHS JIbJA.

dusnueckre SBICHUS B MPUPOJIE: TMOBEPXHOCTHOE
HaTsDKEHWE W KaNWUIApHBIE SIBICHUS B MIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyuenue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCIa.

TexHuyeckue yCTpOMCTBA: KalmWUIAPbI, I[PUMEPHI
MCIIOJIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TMTPOMETpPBI, IICUXPOMETp, MapoBasi TypOUHa,

ABUTATCJ]Ib BHYTPECHHET'O CIrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

3J'IeKTpI/IBaI_[I/I}I TCII. Z[Ba poada 3JICKTPUICCKUX 3apa10B

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
(3aBHCHMOCTB CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX Tell
OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuIecKoe oJie. HarmpsxénnocTs
anekTpudyeckoro moias. IlpuHnun —cymepnosunuun
AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN
anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHUKH

H JUDJICKTPHUKHU

3aKOH COXpaHCHUS DIIEKTPUUYECKOTO 3apsiia



7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

ONEeKTpU4eCKU  TOK. YCIOBUS  CYyLIECTBOBaHMS

SJICKTPHUYCCKOI'O TOKA. M cTOYHHKH TOCTOSTHHOTO TOKA

JencTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U razax

Onektpuueckas uenb. Cwia ToKa. OJIEKTPUUECKOE
HapsDKEHUe

CormnpoTuBieHNE MIPOBOJIHHUKA. VY nenbHoe
COIMPOTHBIICHUE BEIIECTBA

3akon OMa 11 yyacTKa Lenu

[TocnenoBarenbHOE W THapauIeIbHOE  COEIMHEHUE
IIPOBOJHUKOB

PaGora ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

DJeKTpUUecKue LEeNu U MOTPEeOUTENH IIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocTositHHBIE MarHUTHI. B3anMonelicTBre OCTOSTHHBIX
MarHuTOB

MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
3HAYEHHE JUIsl )KU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHOe TMoOJ€ 3JIEKTPUUECKOTO
ToKa. [[puMeHenune 31eKTpOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
OneKTpoABUTaTENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
AIIEKTPOJIBUraTelIell B TEXHUUYECKUX YCTPOMICTBaX M Ha

TpaHcIopTe

Onbitel ®apages.  SIBieHHE  3IEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUS
ANEKTPUYECKON  BHEPruu.  DJIEKTPOCTAHLIMH  HA

BO300HOBJISIEMBIX UCTOYHHUKAX OHEpIrun

[TpakTuyeckue paboOTHI:



OnbITH 110 HAOIOICHHIO STICKTPU3ALIUH T MHIYKIHEH
Y IIPYA CONIPUKOCHOBEHHUH.

HccnenoBanue NEHCTBUS JIEKTPUYECKOrO MOJS Ha
IIPOBOJAHMKY U JTUDJIEKTPUKU.

COopka u TpoBepKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSTHHOTO TOKA.

H3MmepeHue U peryJInpoOBaHUE CUIIBI TOKA.

W3mepeHnue u perysinpoBaHue HaIlPsHKEHUS.
HccenenoBanue 3aBUCHMOCTH CWIBL TOKA, HIYIIETO
4yepe3 pPE3UCTOp, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, ILIOLIAAH [TOIIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwila CIOXKEHUS HANpsHKEHUM IIpU
IIOCJIEIOBATEIIbHOM COEAUHEHUN JIBYX PE3HUCTOPOB.
IIpoBepka npaBuiia sl CHIIBI TOKA MPH HapAJIIEIIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOThI
JJIEKTPUYECKOTO TOKA, HIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUUYECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
HccnenoBanue MarHuTHOIO B3aUMOJIENCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pasnenenun. MccnenoBanne nefcTBUSI 2IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJCHCTBHS KaTyIIKN ¢ TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HamnpaBlICHUs TOKa B Karymke. l3yueHue
JIEICTBUSI MarHUTHOT'O IOJS HA IPOBOJHUK C TOKOM.

KounctpyupoBanue u U3Yy4EHUE paboThI



7.21

7.22

AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCIICIOBAaHUIO SIBJICHUS JIEKTPOMAarHUTHOM
UHAYKIHMU: HCCIIEJOBAaHME W3MEHEHUN 3HAuYeHUs U

HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKa

dusnueckre SBICHUS B NPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE MoJjie 3eMin, Apei( MoI0CoB,
POJIb MATHUTHOTO TIOJIS JUISI KU3HU Ha 3eMiie, OJIsIpHOe

CHUSAHUC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTeJIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
HPEJOXPAaHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

[IpoBepsieMble 2I€MEHTBI COAEPKAHUS

MEXAHWUYECKHUE ABJIEHUA

9 KJIACC
Kon
Ko snementa
pasnena
8.1
8.2
8.3
8
8.4
8.5
8.6

Mexanndeckoe JBWXEHHE. MarepuanabHas TOYKa.

Cucrema orcuéra
OTHOCHUTETBHOCTh MEXAHUYECKOTO IBUKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE

HepaBHOMEpHOE  MOpPSIMOIMHEWHOE  JBH)KEHUE.
CpenHsss W MIHOBEHHas  CKOpPOCTb  Tella  MpHU
HEPaBHOMEPHOM JIBIKCHHH

Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

IBIDKEHHE

CBoboauoe nagenue. OnwiTel [ anunes



PaBHOMepHOE ABMKEHHE 11O OKpYKkHOCTH. [lepron n
8.7 yactotra oOpamienusi. JIuHeilHass U yrJioBask CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIIUTT CYyTIePITO3UITIH CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cujia TPEHHS CKOJIbXKCHHUS, CHIIA
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
814 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TMaIeHUS
815 JBuxenne mnnaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpysku
PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
8.16 )
TBEPI0E TEIIO
8.17 PaBHOBecHe TBEPHOTO Tena € 3aKPEIIEHHONW OCBHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsce tena. 3menenne nvmnysbca. MIMnyinbe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
822 PaGota cmn TtskectH, ympyroct, TpeHus. CBs3b
' SHEPruM U paboThI
893 [ToreHnmanbHast DJHEPrUsl Tella, MOTHATOTO HAaJ
' MOBEPXHOCTHIO 3eMJIH
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPYKUHBI
Kunetnueckas sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTUU
8.26 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTUN
[TpakTrueckue pabOTHI:
8.27 OmnpezneneHue cpeaHe CKOPOCTH CKOJIBKEHUsS OpycKa

WM JOBWXKCHHA IHapUKa II0 HAKJIOHHOHM IIJTIOCKOCTH.



8.28

8.29

Omnpenenenne yCKOpeHus Tejla Ipu paBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM  JBW)KCHHH  0€3  HadallbHOU
CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIU MPH PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHON CKOPOCTH IMYTH OTHOCSITCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

I/ICCJ'ICIIOBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPCHUA
CKOJNIbKEHUST OT CHJIBI HOPMAJIBHOTO JIaBICHUS.
Onpeneneane Kod(pPUIMEHTa TPEHHSI CKOJIBKEHUS.
Omnpenenenne xKECTKocTU TpyxuHbL. OmnpeneneHue
paboThl CUJIBI TPEHMSI IPU PAaBHOMEPHOM JIBUKEHUU
TeNa 1o TOpU30HTAIbHON oBepxHOCTU. OnpeneneHue
paboThl CHUJIBI YNPYrocTH NpU MNOABEME TIpy3a C
WCIIONIb30BAaHUEM HEMOABM)KHOTO M TOJBHXKHOTO

0JIOKOB

@u3nYecKue SBJICHUS B IPUPOJE: MPUITUBBI U OTIUBBI,
JnBkeHue 1uiaHeT CONMHEUYHOM CHCTEMbl, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JaTYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

KonebarenpHoe JABHKXCHUC. OCHOBHBIC
XapaKTCPUCTUKU KoJIeOaHMIA: nepuon, gacToTa,

aMIUTATY/Ia

MaremMatnyeckuii ¥ NPYKHHHBIA  MAasTHUKH.
[IpeBpamieHre  SHEpPruM  MOpU  KOJIeOATEIHHOM
JIBIKEHUU
3aryxatomue kojebanus. BeiHyX1eHHBIE KOJIeOaHNUs.
Pe3onanc
Mexannueckue BoJHBEL CBOWMCTBA MEXaHUYECKHUX

BoJiH. [IpomonbHble W TONEepeyHble BOJHBL. J[nuHa

BOJHBI U CKOPOCTh €€  pacmpoCTpaHEHUS.
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9.5
9.6

9.7

9.8

9.9

MexaHu4eckre BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE
BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

Wudpa3Byk u yiabTpa3Byk

[TpakTuyeckue pabOTHI:

Omnpeznenenre 4YacTOTBl M IEepUOJaa  KoJeOaHHA
MaTEMaTHYCCKOr0 MasTHHKA.

Omnpeznenenre 4YacTOTBl M IEepHoJa  KoseOaHMiA
MPY>KHUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH Iepuoja KoJeOaHMA
MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Iepuoja KoJieOaHMMA
MPY>KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuoia KoJIEOaHUH rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTU
npyxuHbl. M3MmepeHue yCKOpeHHsI CBOOOJIHOTO
MmajcHus

du3nueckue sBJICHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI,
LlyHaMH, 3XO0

TexHu4yeckne yCTPOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

DJIEKTPOMArHuTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[Ixana 3neKTPOMarHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona cera. CKOpOCTh CBETA.
BoaHoBEIE CBOMCTBA CBETa

[TpakTudeckue paboTHI:

N3ydyeHne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOWIJIBHOTO Tene(oHa

@dusuyeckue SIBICHUS B MPUPOAC: OUOIOTUYECKOE

JIeiicTBME  BUIUMOTrO,  YyJiIbTpadUONETOBOTO U

PEHTI€HOBCKOT'O U3JIy4CHUIN
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TexHuueckue YCTpOMCTBA: HCTOJIb30BAHUE

106 AJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsAmosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa’KeHUsI CBETa
114 [IpenomiieHne cBeTa. 3akOH IIPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
116 Ontuueckas cuctema (oroanmnapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTudeckas cucreMa. bIu3opykocTs H
' JAJIbHO30PKOCTh
Paznoxenue Oesnoro cBera B crnekTp. OnbIThl
11.8 Hrerotona.  CroxeHue  CHEKTpPaJIbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBaHne 3aBUCUMOCTH  yIJIa  OTPAXKEHHS
CBETOBOTI'O Jy4a OT yIJia MajeHusl.
N3yueHne XxapakTepUCTUK M300pakeHUs MpeaMeTa
B IUIOCKOM 3€pKaiie.
HccnenoBanue 3aBUCUMOCTH YIJla TPETOMIICHHS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHUIE «BO3JIYX —
11.9 CTEKJION.
[Toryuenue n300paKeHui c MTOMOLIBIO

coOuparoIIeii JTMH3BL.
OmnpeneneHue (GOKYCHOTO  pacCTOSHUSA U
ONTUYECKOH CHJIBI COOMPAFOIIEH JTUH3BI.
OMBITHI O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.
OnBpITHI 110 BOCHIPUSATHUIO LIBETA MPEIMETOB MPU HUX

HaOJIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
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dusuyeckue ABJICHUS B pupoje: 3aTMeHus: CoiHIa 1

11.10 JlyHbI, IBeTA TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HebOa, pedpakmus, paayra, MUPax)
111 TexHuueckue  ycTpoiicTBa:  OUYKHM,  IEPUCKOII,
' ¢doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA
191 Omneitel Pesepdopna u mianerapHas MOJENIb aToMma.
' Moaens aroma bopa
s Hcnyckanue u MoriomeHue ceera aToMoM. KBaHTHL
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crpoenue aromHoro sjapa. HykioHHas wMoxenb
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHbie ipeBpaiienus. [lepuon nomypacnana
' ATOMHBIX fJEP
126 S nepHble peakunu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U
' MacCOBOTO YHCE
DOHeprusi CBA3UM aTroMHBIX sep. CBsi3b Macchl U
12.7
SHEPTrUu
128 Peakiun cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJsHIa U 3BE3]
12.9 SlnepHas osHepretuka. JlelicTBHE PpaJIMOAKTHUBHBIX
' W3JIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JMHEHUYaThIX CIEKTPOB
12.10 W3ITy9CHHS.
HccnenoBanue TpeKoB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOpMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO (hoHA
®duznueckre SBICHUS B MPUPOJE: E€CTECTBEHHbIN
pasoaKTUBHBII ¢on, KOCMUYECKHE Jy4H,
12.11 PaAMOAKTUBHOE H3JIy4CHUE IPUPOIHBIX MUHEPAJIOB,

JICUCTBUE PAMOAKTUBHBIX HM3JYYCHUH HA OpPraHu3M

YCJIOBCKAa



1919 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJOIHH, 00 3BOIIOLUU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTrepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCTIONB30BAHUE WX JUISl pelIeHUsl y4eOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MIPOLIECCHI, UCTIONB3YS (PyHIAMEHTAbHbIE U YMINPUYECKUE 3aKOHBI
YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE
SIBJICHHSI, UCTIONB3YS (PH3UUECKUE BETUUUHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:



YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3alHMCHIBATh €T0 PE3yNbTaThl, HOPMYIUPOBATH BHIBOIbL;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEeJIMYMH: YMEHHUE IUIAHUPOBATh HW3MEPEHUS, CaMOCTOSITEIBHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

IIPOBEJICHUE HECIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
MPOBOAUTH  WCCJIENOBAHUE IO  MHCTPYKIHUH, IPEACTABIATH
MOJIy4E€HHBIE 3aBUCUMOCTU (PU3MYECKUX BEIUYHMH B BUJAE TAOJIHUIl U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, IUIAaHETapHas MOJENh aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUMHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nvecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIIME JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUMHBL; YMEHHE ONPEACIISATH Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun
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VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHECHHS 370pPOBbsI M COOJIOJECHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BAaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CcoepKaHMs, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB



IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 ITO ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe nBWKeHue. MarepuanbHas Touka. Cuctema otcuéra.
OTHOCUTEHHOCTD IBHKECHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHHE. CpenHss CKopocTh. Popmyna
1.2 JUIS1 BBIYMCIICHUS CPEIHEH CKopocTH: V = S/t
PaBHOMepHOE NIPSIMOJIMHEHHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela
OT BPEMCHH B CITydae paBHOMEPHOTO NPSIMOJIHMHCHHOTO JIBFKCHUS:
13 x(f)=x,+vt
I'padmky 3aBUCUMOCTH OT BPEMEHH JUISI MPOCKIIMH CKOPOCTH, TPOCKIIUU
MEePEeMEIICHUS, TyTH, KOOPJIWHATHI TPU PABHOMEPHOM NPSIMOIHHCHHOM
JBUKEHUH
3aBUCHUMOCTh KOOPAMHATHI Te€Jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS
2
Se(f) =V, #i+ay* =
F
DopMyIIBI IS POCKITUH MTEPEMEIIEHUS, TPOSKIIMA CKOPOCTH U MPOCKITHH
YCKOpPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHUH:
1.4 =v,. t+a, -
: 'S.\'( ) =y, +d, E »
U.T(I) =Up, T4, 1,
a.(f)=canst,
U, — Uy, =2a,5,
I'padviku 3aBUCUMOCTH OT BPEMEHH JJISl IPOEKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TIPOCKIIUU MEePeMEIIeHUs, KOOPIUHATHI MTPH PABHOYCKOPEHHOM
MPSMOJTUHEIHHOM JBUKECHUH
CBoboaHoe nagenue. opMyIibl, OMUCHIBAIONINE CBOOOIHOE Ma/IEeHUE Tea
15 0 BEpPTUKAIM (IBWKEHHWE Tella BHU3 WM BBEPX OTHOCHUTEIHHO

noBepxHocTu 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKLIUU



1.6

1.7

1.8
1.9

1.10

1.11

YCKOPE€HHA, IPOCKIUN CKOPOCTH U KOOPAWHATHI IIPHU CBO6OI[HOM ImaacHuun

TEJa [0 BEPTUKAIU
CkopocTh paBHOMEPHOI'O JBMKEHHS Te€la IO OKpyXHOCTH. HampasieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2R
L=
T

LenTpocTpeMuTenbHOe yckopeHue. Hampasienne eHTpoCTPpEMUTENBHOTO

YCKOPCHUA. CDopMlea JJIs1 BBIYUCIICHUSA YCKOPCHUA:

dopmyiia, CBSI3bIBAIOIIAS IEPHO U YaCTOTY OOPALICHHS:

Vo= ?

Macca. [InoTHOCTB BelIecTRBA. d)opMyna JJI BBIYUCIICHUSA TTJIOTHOCTH

_m
V

Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
SABnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-d

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIBI,
JIEWCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,



TpeHHe IIOKOA U TPEHUEC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYHUCJIICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

112 Fo=u-N

Hedopmarus tena. Yropyrue u Heynpyrue nedopmanuu. 3aKOH YOpyrou
nedopmaruu (3akoH ['yka):

113 F=k-Al

Bcemuproe TsiroreHue. 3aKOH BCEMHPHOTO TATOTCHUS:
my -,
F=g.—1 2
R
Cuiia TshkecTH. Y CKOpeHHEe CBOOOIHOTO MaCHUS.
1.14

®dopmya Uil BBIUUCICHUS CUIIbI TSXKECTH BOJIM3M MOBepXHOCTH 3emiu: F
=mg.
JBwxkenue mnanet Bokpyr Comnia. [lepas kocMuueckasi CKOpOCTb.

HesecomMocTs 1 neperpysku
Nwmnynec Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucrtemsl Ten. M3menenne umiynbsca. IMIynbe CUiibl
3aK0OH COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEI:
1.16 Dp=nyUy +in, U, =const
PeaxTnBHOE ABMKEHIE

Mexanunueckas padota. @opmyra it BEIYUCICHUS paOOThI CUJTBI:

A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunernueckas u noreHuanbHas sHeprus. @opmyra 1uisi BBIYUCICHUS

KUHETUYECKON DHEPIUH:



1.19

1.20

1.21

1.22

HE‘JE
By

Teopema o kuHeTuyeckoi sneprun. opmyna 1Jisi BEIYUCICHUS

HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,=mgh

Mexannyeckas dJHEeprus:
E=E.+E P

3aKkoH COXpaHCHHUsI MeXaHHUeCKol sHeprun. dopmyia i 3akoHa
COXpaHCHHS MEXaHUYECKOM SHEPIHU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpariieHre MEXaHUIECKOM SHEPIHH IIPU HATUYUU CHJIBI TPEHHS.
IIpocThie MeXxaHU3MBI. «30JI0TOE IIPABHIIO» MEXAHUKH.

Peruar. Moment cuisl: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBép,Z[OFO TCIa:

_F

Jasnenue raza. ATMocepHoe JaBlIeHHE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

DP=pgh+p,

3akoH [lackans. ['uapaBnudeckuii mpecc



1.23

1.24

1.25

1.26

1.27

1.28

1.29

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUJKOCTD WM ras:

F A T pgv
yCHOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie CYIO0B H BO31YXOIIJIaBaAHUC

Mexannyeckue KosieOaHus. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

Matematuueckuid ¥ NMPY>KUHHBIA MasTHUKU. [IpeBpaiiieHne sHepruu npu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHCHHS BOJIHBI:

L=v-T

3ByK. I'poMKOCTB 1 BbICOTA 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HA TPAHULIE
IByX cpel. H(pa3Byk u ynbTpa3ByK

IIpakxmuueckue pabomul

N3mepenue cpeHeN MIIOTHOCTH BEILIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUS CKOJBXEHUsS; padOThl CHJIbI TpEHUS,
CHJIBl YIPYTOCTH; CpeJHEeH CKOpOCTH JBHXKEHMs Opycka MO HaKJIOHHOH
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA; 4acTOThI U
nepuoja  KosnebaHUMl  NPY)KMHHOTO  MasTHUKA; MOMEHTa  CHJIbI,
JIeWCTBYIOIIETO HAa phlvar; paboThl CUJIBI YIPYTrOCTH MPH MOABEME Tpy3a ¢
MTOMOUIBIO0 HEMOJBH)KHOTO 0JI0Ka; pabOThl CHJIBI YIIPYTOCTH MPHU MOJABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa MOrpyKEHHOMN
4acTH Tejda U OT IUVIOTHOCTU KXHUAKOCTU; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH
CWJIBI OT MAacChl Teja; CHUJIbl TPEHUS CKOJbKEHHUS OT CHJIBI HOPMAaJIbHOTO
JABJIEHUS U OT poJia NMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MIpYXXHUHE, OT CTeNeHu JedopMallui NMPY>KUHBL, YCKOpEHUs: OpycKa OT yria
HAKJIOHA HAampaBIAONIIEeH; nepuoga (YacToThl) KOJICOAHUN HUTSIHOTO

MasTHHKA OT IJIMHBI HUTH; IICPUOJa KoJIeOaHMI IMPY>XUHHOI'O MassTHUKa OT



1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

Macchl Tpy3a MU KECTKOCTU MPYKUHBI, HCCIEIOBAaHUE HE3aBHUCHUMOCTH
neproja KoJieOaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. lIpoBepka

YCJIOBUA paBHOBECH pblyara

Qusuueckue aenenus 6 npupooe. NPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XMBOM WU HEKHUBOW IIpUPOJE, NCHCTBUE CUIIBI TPEHHUS B
IIPUPOJE U TEXHHUKE, IPUIUBBI U OTJIUBBI, JBMKCHHE IUIaHEeT COJHEYHON
CUCTEMBI, PEAKTUBHOE IBUKEHUE >XUBBIX OpPraHU3MOB, pblYarM B TeJE
YeJIOBEKa, BIMSHME aTMOC(EpPHOro JaBJI€HHUS Ha KHUBOM OpraHU3M,
IUTaBaHuE pbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSCEHHE,

CEMCMMUYECKHE BOJIHBI, LIyHAMH, 9XO

Texnuueckue ycmpoucmea. CIMJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHMS, TUHAMOMETP, MOJIIMIIHUKH, PAKEThI, PblYar, MOJABUKHBIA U
HETIOJIBMKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTb, TPOCTHIE MEXaHU3MEI B OBITY,
coOOWIAONIUeCsT COCYlbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPIIHEBOI HAcOC, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKON TEOPUHM CTPOEHUS
BemiecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramumdyeckue u amopHeie Tena

JIBmkeHne wacTull BemiecTBa. CBSA3b CKOPOCTH [JBMKEHMSI 4YacTUL[ C
TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

CMaunBaHuE U KalWUISIPHbIE SIBICHUS

TemnoBoe paciimpeHue u cxxatue

TeruioBoe paBHOBECHE

Buytpennss sueprus. Pabota u teruionepenaua Kak crocoObl H3MEHEHUS
BHYTPEHHEHN YHEPTrUuU

Bunel Temonepenayn: TeMIONPOBOIHOCTD, KOHBEKLINS, U3TyUCHHE
HarpeBanne wu oxnaxzaenue Tten. KonuuecTBo TerioTel. VYjaenbHas

TEIUIOEMKOCTD:

O=cm(t,—1,)

3aKOH COXpaHEHUs YHEPTHH B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO

OasiaHca:



2.10

211

212

2.13

2.14

2.15

2.16

2.17

O +0,+..=0

Hcnapenue u konaeHcamus. Mizamenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcnapeHuss U KoHAeHcauuu. KuneHuwe >XUAKOCTU. YIelbHas TeIioTa

napoo6OpasoBanus: L = Q/m

BnaxnocTtn BO3ayXa

[InaBnenue u kpucramiuszauus. V3MeHeHue BHYTpPEHHEW HHEPrUM IPHU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

A=<

m

BHYTpeHHSISI OHCPIruA CropaHusa TOILJIMBA. YaennHas TemiaoTra CropaHu:a

torumBa: q = Q/m

[Tpunumns! pabots! TemnoBbix asurareneil. KIT/[ teroBoro asuraresns

IIpakxmuueckue pabomul

W3mepenne ynenbHONM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIWHAPA;
KOJIMYECTBA TEIUIOTHI, IMOJIyYEHHOTO BOJOH KOMHATHOW TeMIIepaTypbl
(GuKCUpOBaHHON Macchl, B KOTOPYK OIyIIEH HAarpeThld IMINHID;
KOJIMYECTBA TEIJIOTHI, OTJAAHHOTO HArPETHIM LIMJIMHAPOM, [TOCIIE OITYCKaHUS
€ro B BOJy KOMHATHOH TEMIIEpaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM TEIUIOTHl IJIaBieHUs Jbaa. lccrienoBaHue u3MeHEHUHs
TeMIepaTypbl BOJbI IPU PA3TUYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MIPU

CMENIMBAaHNU XOJIOJHOW U ropsiuel BOABL; MpoIecca NCTIapEHUS

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSDKECHHE W
KallWJUISIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJEC, U3IYUCHHUE
ConHila, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

Texnuueckue ycmpoucmea: KalNWUISAPbl, IPUMEPHl  HCIOJIb30BAHUS
KPHUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETp, HATUYMK TEMIIEpaTypbl, TEPMOC,
crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, HapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA



3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Onektpusanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsa0B

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHiun
CYIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocutenun snextpuueckux 3apsnoB. JlelicTBHE 3JIEKTPUYECKOro IOJs Ha
JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU

[TocTostHHBIN 351eKTpUUuecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuia

TOKa. HaHpH)KeHI/IC.

I=q/t,U=A/

DneKTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe 3JIEKTPUUECKOE
COIIPOTHBIICHHE:

R =pl/S

3akon Oma st yuactka snekrpuyeckoi nenu: | = U/R

ITocnegoBarenbHOE COEAUHEHNE IMPOBOAHUKOB:
I =1, U=U,+U,. R=R, +R,
HapaJ'IJ'IeJ'ILHOC COCIMHCHHUE IIPOBOAHUKOB PABHOI'O COTIPOTUBIICHUSA

U =U;; IzIﬁL:Rzﬁ.
= = 2

CMenranHbIe COCAUHCHUA TPOBOAHHUKOB

PaGota u mourHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxxoynsa — Jlenua:

O=I"-R-t

OmneiT Opcrena. MarauTHOE 1MoJe MPSMOTO MPOBOJHMKA ¢ TOKOM. JIMHHMM

MAarHUTHOM UHIYKLIIHHU



3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

MarauTHoe I10JIe ITOCTOSHHOI'O MAarHHTa. BBaHMOHeﬁCTBHC IIOCTOSHHBIX

MarHuTOB
JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM
OnbiTel apanes. SABneHue 3eKTpoOMarHuTHON uHAyKIuu. [TpaBuiio Jlenna

IIpaxmuueckue pabomol

N3mepeHue 3IEKTPUUECKOTO CONPOTUBIIEHHUSI PE3UCTOPA; MOLIHOCTU
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, BO3HHMKAIOLIETO B IIPOBOJHMKE
(pe3ucropbl, IamMmouyka), OT HANOpPsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COINPOTHUBJIEHUS OT JJIMHBI MPOBOJHUKA, IUIOWAAN €ro
MOTIEPEYHOT0 CEUEHUS U YIEIBHOTO COMPOTUBIICHUSI.

IIpoBepka  mpaBwiia Ui 3JEKTPUYECKOTO  HANPSOKEHUS  NPU
MOCNIEI0BATEIbHOM COEAMHEHUH TPOBOJHUKOB; TMpaBWia M CHJIbI
ANEKTPUYECKOTO TOKA NpU MApAJJIEIbHOM COEIMHEHUU IPOBOJHHUKOB

(pe3uCTOpHI U JIAMITOYKA)

Qu3zuueckue A61eHUs 6 npupooe: SIEKTPUUYECKUE SBICHHS B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IMoyie 3emiu, Japeid

MOJIFOCOB, POJIb MArHUTHOT'O IOJIA IJIA )KU3HHU Ha 3CMJ'I6, MOJIAPHOC CUAHUC

Texnuueckue ycmpoucmea. 3EKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKONM DHEPIHM, SIJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPOIPUOOPHI (mpumepsl), JNEKTPUUYECKUE
MIpeIOXPAaHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUTaTENb TOCTOSHHOTO TOKA,

reHepaTop MOCTOSIHHOTO TOKa
OnexTpoMarHuTHbIE BOJHBI. [IIkana 3JeKTpOMarHUTHBIX BOJIH
JlyueBas mojenb cBeta. [IpsamosinHeiHOE paclipOCTpaHEHHUE CBETA
3akoH oTpaxxeHus cBerta. [1nockoe 3epkano

[Ipenomienune cBera. 3aKOH IPEIOMIIEHUS CBETA

Jucnepcus ceera

JInnza. Xoxa nydeit B nuH3e. DOKyCHOE paccTossHUE JTUH3BL. OnTudeckas

cuna muH3bl: D = 1/F
I'na3 kak ontuyeckas cucreMa. Onruyeckue npubopsl

IIpaxmuueckue pabomol

W3mepeHne ONTHYECKOH CHIIBI coOHMparomeld JUH3BL, (OKYCHOTO

paccTostHUsI COOMPAIONICH JTHH3HI (10 CBOMCTBY paBEHCTBA Pa3MepOB MpeIMeTa



U U300pakeHusl, KOrJa MpeAMEeT PacrloioKeH B JBOMHOM (okyce), moKa3aTens
IIPEIOMIIEHUS CTEKJIA.

HccnenoBanune cBoiicTBa M300pa)KeHHs], MOJIYYEHHOIO C IOMOIIbIO
coOuparomell JUH3bI; U3MEHEHHUS! (POKYCHOTO PACCTOSIHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YTIJia MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJa MajeHus Ha

rpaHuIC «BO3AYX — CTCKIIO»

Qusuyeckue asnenus ¢ npupooe: 3atmenus ConHua u JIyHbl, 1BETa Tel,

327 ONTHYECKHUE SBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
41 PamuoaktuBHOCTh. Alnb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u
' Oera-pacrana
42 OmnsiTel Pezepdopna no paccesuuto anbha-gacrtui. [Inanerapuas mMomens
' aToMa
4.3 CocraB aromHor0 sipa. M3o0tormbl
4.4 [Iepnon nonypacnaaa aTOMHBIX sA€p
4.5 SAnepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 M MaCCOBOTO YHUCEN
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM pPaIMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYAIBHBIH JTO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa



