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p.ni. HeGorun

[HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3KKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
MOJIOKEHHH U TpeOOBaHUH K pe3yJbTaTaM OCBOSHHS Ha 6a30BOM ypOBHE OCHOBHOM
oOpa3oBaTeNbHOM mporpaMmel, peacraBieHHbIX B DT'OC 000, a Takke ¢ yaéTom
benepanbHON paboyel mporpaMMbl BociuTaHus 1 KOHIIEIINY mpernoiaBanus yaeOHOTO
npeaMera «PU3uKay.

Coneprxkanre mporpaMMbl IO (PU3HUKE HAMPABICHO HAa (POPMHUPOBAHKUE €CTECTBEHHO HAYYHOM
IrPaMOTHOCTHU OOyYarOMIMXCS U OpraHU3alMio U3ydeHus: GU3UKHU Ha JesITeIbHOCTHOM OcHOBE. B
IporpaMmMe Mo GU3nKe yIUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO MpeIMETa B peaan3aluu
tpedoBanuit ®PI'OC OO0 k mIaHUPyEMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHBIE CBSA3U €CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€TO 00pa30oBaHuUs.

[IporpamMma no gu3uke ycraHaBIMBAET paclpe/iesieHne yueOHOro MaTepuana 1o roaam
o0ydeHus (1o Kiaccam), peajiaracT MPUMEPHYIO MTOCIEI0BATEIbHOCTh U3YUYCHHSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS PEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[IporpamMma no ¢gusuke pazpaboTaHa ¢ 1[eJIbI0 OKa3aHUS METOANYECKOM MOMOIIY YUUTENIO B
co3aHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®u3zrKa ABISETCS CUCTEMOOOPa3yIOLUM Uil €CTECTBEHHOHAYYHBIX YU€OHBIX IPEAMETOB,
MOCKOJIbKY (pM3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX XUMUEH,
OHMOJIOTHEH, aCTPOHOMHUEH 1 (Pr3nUecKol reorpadueii, BHOCUT BKJIA]] B €CTECTBEHHO HAYIHYIO
KapTUHY MUpa, IPEI0CTABIIAET Hanboee scHble 00pa3libl MPUMEHEHHUS] HAyYHOTO MeTo1a
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa U3 TJIaBHBIX 3a/1a4 (PU3UIECKOTO 00pa30BaHUS B CTPYKTYpe 001Iero oOpa3oBaHusi COCTOUT
B (popMHpOBaHUM €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpeca K Hayke y 00yJaromuxcsl.
N3yuenue ¢pusuku Ha 6a30BOM YpOBHE IMPEIOJIaraeT OBIaIEeHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

HMHTEPIPETUPOBATH JIaHHbIE U UCIIOJIB30BaTh HAyUHbIE JOKA3aTeIbCTBA JAJISl OJyYCHHS BBIBOJIOB.
Henu u3ydyenust pu3uku Ha ypoBHE OCHOBHOTO 00I11ero 00pa3oBanus omnpeaeieHsl B Konmenmuu
npenogaBanus yaueOHoro npeamera «dusuka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit
Odenepanuu, peam3yroINX OCHOBHBIE 00111e00pa30BaTeNIbHbIE IPOTrPAMMBI, YTBEPKAEHHON
pemenueM Komnernn MunucrepcTBa npocenienust Poccuiickoit @eneparuu (IpoToKoa oT 3
nexabps 2019 r. Ne [TK4BH).

Lenu uzyyenus Gpusuku:

puoOpeTeHne NHTEpeca U CTPEMIIEHUS 00YUJalOIMIMXCsl K HAyYHOMY M3Y4YEHHUIO TIPUPO/IbI,
Pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYyYHOM METO 1€ TIO3HaHUsI U (OPMHUPOBAHHE HCCIIEI0BATENBCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3ysbTaTa U3y4eHHUs OCHOB CTPOCHUSI MaTepuu
1 (yHIaMEHTAIIBHBIX 3aKOHOB (DM3HKHU;

(dhopMHpOBaHKE MIPEACTABICHUIA O pOJid (PU3UKH JUTSI PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUN 0 BO3BMOXKHBIX cepax Oyayiien npodeccnoHaTIbHON AeSTEIbHOCTH,
CBSI3aHHOM C (PU3UKOH, MOATOTOBKA K JanbHeHIIeMy 0Oy4eHHIO B STOM HaIlPaBJICHUU.



JloCTIDKEHHE ITHX IIeJIei TpoTpaMMBbl 1o (pHU3HMKe Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBaHus
o0ecrieynBaeTcsl PEeLICHUEM CIIeIYIONINX 3ajay:

npuoOpeTeHue 3HaHUi O AUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHMUECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX  KBAHTOBBIX SIBJICHUSX;

puoOpeTeHne YMEHUH ONMUCHIBATh U OOBSICHATH (DU3UUECKHUE SIBICHUS C UCTIOIb30BaHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOIOB PEIICHHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHHEM (DU3NIECKUX
MO/IeJIel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOJATh IPUPOTHBIC SIBIICHUS U BBITIOJIHATH ONBITH, JAOOPATOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE UCCIICAOBAHUS C UCTIOIB30BAHNEM H3MEPHUTEIHHBIX IPUOOPOB;
OCBOCHHE TPUEMOB PabOTHI ¢ HHPOPMALIHEH QU3HISCKOTO COJCPKAHUS, BKITFOUas HH()OPMAIIHIO
0 COBPEMEHHBIX JIOCTIKEHHUAX (PU3HKH, aHATIN3 U KPUTHUECKOE OIICHUBAaHNE WH(POPMAIIHH;
3HAKOMCTBO €O cpepamu MpohecCHOHATBHOM IeATeTbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha uzyuenue ¢puzuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOIO 00111er0 00pa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 4aca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B Heenio).

[Ipennaraemslii B mporpamMmme 1o Gpu3uKe nepeueHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHAaTENbHBINA XapaKTep, YYUTEIb JeJlaeT BEIOOp MPOBEACHHMs JAOOpaTOPHBIX paboT U
OTIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00YyJarolUXCsl, CIIMCKA SKCIIEPUMEHTATBHBIX

3aJlaHul, MpeJlaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.
COAEPXAHUME OBYUEHUA

7 KIIACC

Pa3znen 1. ®usuka u e€ poiib B MO3HAHUU OKPYKAIOILIET0 MUPA.

®duszrka — HayKa o npupoze. SABienust npupoisl. Gu3ndeckue SBICHUS: MEXaHUUECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennynHbl. M3mepenne pusznueckux enuynH. Guznyeckue NpuOopHL.
[TorpemnocTs u3MepeHuit. MexxayHapogHasi cuicTeMa eQUHHII.

Kak ¢u3uka u apyrue ecTecTBEeHHbIE HAYKH U3Yy4aloT Mpupoay. EctecTBeHHOHAYyYHBINH METOT
Mo3HaHUs: HaOII0eHNe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHE TUIIOTE3, SKCIIEPUMEHT
IO MPOBEPKE TUNOTE3, 00bsICHEHNE HaOMI0aeMoro siBiaeHus. Onucanue GU3NYECKUX SBICHUN C
MTOMOIIBIO0 MOJIETCH.

Jlemoncmpayuu.

MexaHnnyeckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

dusnueckue npudOpsl U MpoLeaypa IPSIMbIX H3MEPEHHUH aHAJIOTOBBIM M IU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimal.

OmnpenesneHue 1eHbl 1eIeHUs IKalbl U3MEPUTEIBHOT0 Npruodopa.

N3mepeHune paccTossHUMN.

W3mepenune 00bEMa KUAKOCTH U TBEPJOTO Tena.

Omnpenenenne pasmMepoB MaJbIX TEI.

N3mepenue temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYpPHI.
IIpoBenenue uccier0Banys 1o MPOBEPKE THIIOTE3bI: JAaIbHOCTh IIOJIETA MIAPUKA, ITYILIEHHOTO
TOPU30HTAIBHO, TEM 00JIblIIe, YeM O0JIblIIe BHICOTA ITyCKa.



Pazpnen 2. [lepBoHauanabHble CBECHUS O CTPOCHUM BEIIECTBA.

CtpoeHue BelecTBa: aroMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, I0Ka3bIBAIOLINE JUCKPETHOE
CTPOCHME BEILIECTBA.

JIBr>xeHue yacTuil BeuiectBa. CBs3b CKOPOCTH ABMXKEHUS YACTUI] C TEMIIEPATYpPOH.
BpoyHnoBckoe nmxkenue, mud dysus. BzanmonelicTBie 4acTHI] BEIIECTBA: TPUTHKEHUE U
OTTaJIKHBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTATUTMUECKUX)
Tell. B3auMOCBs3b MEX Ay CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHuEeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI.

Jlemoncmpayuu.

HaGnronenne 6poyHOBCKOTO TBIXKEHUS.

Ha6mronenue auddysuu.

HabGnronenue siBneHnii, 00bSICHIIOMUXCS TPUTSHDKEHUEM HIIA OTTAIKUBAHUEM YaCTHIl BEIECTBA.
Jlabopamopnwsie pabomul u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

OMBITHI 110 HAOJTIOIEHUIO TETUIOBOTO PACHIMPEHHUSI TA30B.

OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSHKECHHUS.

Paznen 3. JIBmkeHue v B3aUMOJICHCTBHE TEI.

Mexanudeckoe aBuxkeHue. PaBHOMepHOE 1 HepaBHOMEpHOE BIkeHHE. CKOpocTh. Cpeansis
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuét myTH u BpeMeHH JIBIKECHUS.

SIBnenne nHepunn. 3aKoH MHEepIUU. B3anmoaeiicTBHE TeNT KaK MPUYMHA U3MEHEHHS] CKOPOCTH
JBUKEHHUs Tell. Macca kak Mepa nHepTHOCTH Tena. [lnotHocTs BemecTBa. CBsA3b IIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIEeCTBA.

Cuita Kak XapakTepucTUKa B3aumoiercTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C TOMOIIBIO IMHAMOMETpA. SIBI€HHE TATOTEHUS U cHila TshKecTr. CHila TSKECTH Ha
npyrux miaanerax. Bec tena. HeBecomocTs. CiiokeHne Cuil, HAaPaBJICHHBIX MO OJHOW MPSMOM.
PaBHonelictByromas cui. Cusna tpeHus. TpeHne CKOIbXKEHUs U TpeHUe Mokos. TpeHue B
MIPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHHMYECKOTO NBYDKEHUS Tema.

H3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKCHHUS.

HalGnronenue siBIICHUS] HHEPLIUH.

HaGnronenne nasMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.

CpaBHeHME Mace M0 B3aUMOJICUCTBUIO TE.

CroxeHue cujl, HallpaBJICHHbBIX MO0 OJHOW MPSIMOA.

Jlabopamopnwsie pabomul u onvimol.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBIKEHUS (ITapHKa B )KUIAKOCTH, MOJICIH
AIIEKTPUIECKOTO aBTOMOOUIIS M TaK Jlanee).

Omnpenenenre cpeaHel CKOPOCTH CKOIBKEHUs OpycKa WU MIapyuKa M0 HAKIOHHOH TIIOCKOCTH.
Omnpeznenenre MIOTHOCTU TBEPAOTO TeENA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHHs (IedhopMaIuu) NpyKUHbI OT
MIPUJIOKEHHOW CHJIBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla U Xapakrepa
COITPUKACAOIINXCS] TIOBEPXHOCTEM.

Pazpnen 4. JlaBnenue TBEPABIX TEIN, )KUIKOCTEN U Ta30B.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEIMUEHUS JaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00béMa, TeMreparypsl. [lepenaua qaBieHus TBEPABIMU TeTIaAMU, KUAKOCTSIMH
u razamu. 3akoH Ilackans. [IHeBMaTHUeCcKue MalIMHBL., 3aBUCUMOCTD AABIICHUS KHUIKOCTH OT



riryounsl. ['uapocrarndeckuii mapagoke. CooOmiaromuecs: cocynsl. ['uapaBimdeckue
MEXAHU3MBI.

Atmocdepa 3emun u atMocdepHoe aBiaeHue. [IpuuuHb CylecTBOBaHUS BO3AYIIHOM 000JI0UKH
3emmn. OnsiT Toppuuennu. V3mepenue armochepHoro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO
JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGopsl 11t n3MepeHus: aTMOCepHOTro AaBICHHSL.
JleificTBHE KUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tej0. BriTankuBaroias (apxuMeaoBa) cuia.
3axoH Apxumena. [InaBanue ten. Bo3gyxonnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaua naBiieHUS KUIKOCTHIO M Ta30M.

Coobmaromuecs: CoCy/bl.

I'mppasnnuecknii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIBI OT 00bEMA OTPYKEHHOM YaCTH TeJa U TUIOTHOCTH
JKHIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJTBI BECY BEHITCCHEHHOM KUIKOCTH.

YcnoBue TutaBaHus TEN: TUIABaHUE WIIH TTOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOIIIEHUS
IUTIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopmwsie pabomul u onvimai.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTH
Tena.

OnpeneneHre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOLIECH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBHITAJIKMBAIOIIEH CHIIBI, JIEHCTBYIONICH HA TEJO B dKUJIKOCTH, OT
Macchl Telia.

OnbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD BBITAIKMBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO B
XKHUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KHIKOCTh YACTH TEJa M OT TUIOTHOCTH JKHIKOCTH.
KoncrpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OTIPEACIICHUE €€
rpy3010AbEMHOCTH.

Pazgen 5. PaGota 1 MOIIHOCTE. DHEPrusl.

Mexanuveckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIuar, 6JOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHsI pbIyara.
[IpuMeHeHne nmpaBuiia paBHOBECHS phluara K 0J10Ky. «30J10To€e npaBmiio» Mexanuku. KIT/]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas v noteHuanbHas sueprus. [IpeBpamienrue oqHoro Buaa
MEXaHUYECKOM PHEPTUHU B IpYroil. 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

IIprmepbl NPOCTBIX MEXaHNU3MOB.

Jlabopamopusie pabomul u onvimai.

Onpenenenne paboOThl CHIIBI TPEHUS PU PABHOMEPHOM JBH)KEHUH TeJa MO TOPU30HTAIBHON
MTOBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBECHS pblyara.

N3mepenne KII/ HaKIIOHHOM TJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHNSI MEXaHUUYECKON SHEPTUH.

8 KITACC

Pazgen 6. TeruioBrle ABICHUA.



OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYIT. OMbITHI, MOATBEPK/IAI0IINE OCHOBHBIE TOJIOKEHHS MOJICKYIISIPHO -
KUHETUYECKON TEOPUHU.

Monenu TBEPIOTO, )KHUAKOTO U Ta3000pa3HOTO COCTOSIHMIA BelecTBa. Kpucrammueckue u
amopHsbie Tena. OObSICHEHHE CBOMCTB ra30B, JKUIKOCTEH U TBEPABIX TNl HA OCHOBE TIOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOU Teopru. CMauyuBaHue W KaNWUISIPHBIC siBIeHUS. TemnoBoe
pacIIUPEHUE U CHKATHE.

Temnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JABUKEHHUS YaCTUIl. BHyTpeHHsIs
sHeprusi. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPrUu: TeIUIonepeaya U CoBepiieHrne paboThl.
Bupael Tenonepenadn: TENIONPOBOIHOCTh, KOHBEKIUSA, U3TyUYCHHE.

KonmdecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BeECTBa. TermIo00MeH 1 TEIIOBOE
paBHOBecHe. YpaBHEHHE TETUIOBOTO Oastanca. [1naBieHue u oTBepieBaHNE KPUCTAITUYECKUX
BEILIECTB. Y IebHas TerioTa rmiasieHus. [lapoobpazoBanue u konaeHcamnus. Mcnapenue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(hepHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y IebHas TEMJI0Ta CrOPaHUsL.

[Ipunnumer padoTs! TermoBeix Apuratenei KI1/ temmoBoro aeurarens. TenaoBeie NBUTATETN U
3alIuTa OKPYKaroLEel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBeHnit cMauyuBaHUs M KaTWJUISIPHBIX SIBICHU.

HaGnrogenue TenioBoro pacuiupeHus Tel.

N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMa U HArpeBaHWUU WJTH OXJIAKICHUU.
[IpaBuna u3mMepeHus TeMrepaTypsl.

Buab Teronepenaun.

OxmnakiIeHue IPU COBEPIICHUH PAOOTHI.

HarpeBanue mipu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

HaGnronenue KumneHus.

Halnrogenue nmocTostHCTBA TEMIIEPATYPHI TTPH TUTABJICHHH.

Moenu TeIIOBEIX ABUTaTeNeH.

Jlabopamopuwsie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.

OMBITHI 1O BBIPANTABAHUIO KPUCTAIIOB ITOBAPEHHOM COJIM WIIH caxapa.

OMBITHI 110 HAOJFOICHUIO TETUIOBOTO PACHIMPEHHMS ra30B, KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenre AaBlieHUs BO3yXa B OalsIOHE IITPHIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIQXKICHHS.

[IpoBepka runoTe3bl JIMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUAKOCTHA B TEPMOMETPUUIECKOM
TpyOKe OT TeMIepaTypHl.

Habmronenue n3MeHneHus: BHyTpeHHEN SHEPTUM TeJla B pe3ylibTaTe Teronepeaadn u paboTsl
BHCIITHUX CHJL

HccnenoBanue siBieHUs TEII000MEHA MPU CMENIUBAHUN XOJIOJHON U TOPsTUEit BOIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOIOH MPH TEIIOOOMEHE ¢ HarpeThIM
METAJUTMYECKUM LHUITUHAPOM.

Ornpenenenue yneabHOU TEMJIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpoliiecca UCTIAPEHUS.



Onpenernenne OTHOCUTENBHOM BIIaXXHOCTH BO3yXa.

Onpenenenne yaenbHONW TEIUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. Dnexrpuyeckrue U MarHUTHBIC SIBJICHHUS.

OnexTpusanus Tei. JBa poaa a1eKTpUUYECKUX 3apsa10B. B3anMopaelicTBre 3apsyKEHHBIX TEIl.
3axoH KynoHa (3aBUCHMOCTB CHUJIbI B3aUMOJEMCTBUSI 3apsKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U
PacCcTOSHUS MEXAY TE€JIaMHu).

OnexTpuueckoe nojue. Hanpspk€HHOCTH aekTpruyeckoro noss. [Ipuniun cynepno3nuuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIeMEHTApHBIN deKTpuyeckuit 3apsia. CTpoeHue aToma.
[IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia.

DneKTpUUYeCKUil TOK. Y CIOBHS CYILIECTBOBAHUS IEKTPUUECKOI0 TOKa. MICTOUHUKH TOCTOSIHHOTO
TOKa. J[eicTBUS AJIEKTPUYECKOTO TOKA (TEMJIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIM
TOK B XKHUJIKOCTAX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTHBIIEHNE POBOIHUKA.
VY aenpHOE conpoTUBiIeHHE BellecTBa. 3akoH OMa ass yuactka nenu. [locnenoarensHoe u
napajuiesIbHOE COEeAMHEHNE TIPOBOIHUKOB.

Pabota 1 MOLIHOCTB AneKTpudecKkoro Toka. 3akoH Jxoymns—Jlenna. DnekTpuueckue Lemnu u
MOTpeOUTENN dNEKTPUUECKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX MArHUTOB. MaruuTHoe nose. MarautHoe
noJie 3eMJIM ¥ €ro 3HaYeHUe 14 )KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOe moJje
AIEKTPUYECKOTO TOKa. [[puMeHeHne 3eKTPOMArHuTOB B TEXHUKE. J[€fCTBHE MarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. DJIEKTPOBUTaTENh MOCTOSIHHOTO TOKa. Mcnonp30Banue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

OnbiTel @apajes. SBieHne 351eKTpoMariuTHOM HHAyKIuu. [IpaBuio Jlenia.
OnekrporeHeparop. CocoObl MOTYUEHUS AMEKTPHUICCKON SHEPTUH. DICKTPOCTAHIIMH HA
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DJeKTpu3alus Tell.

JIBa pojia AIEKTPUUYECKUX 3apAJIOB U B3aUMOJCHCTBUE 3apSHKEHHBIX TE.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKasi MHIYKIIHS.

3aKOH COXpaHEHHMS AIEKTPUUECKUX 3aPsAI0B.

[IpoBOIHUKH U TUAJECKTPUKH.

MoienupoBaHKi€e CUIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTounnku mocTOSSHHOTO TOKA.

JIeMCTBUSA 3JIEKTPUUECKOTO TOKA.

DJIEKTPUYECKUI TOK B )KUIKOCTH.

I"a3oBblit pa3ps.

H3Mepenne cuibl TOKa aMIepMETPOM.

N3mepenne 3eKTpuyecKoro Hanps>KeHNs BOJILTMETPOM.
Peocrar u mara3uH conpoTHBIICHUM.

B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MogenupoBaHre HEBO3MOKHOCTH Pa3EIICHHs] TIOJOCOB MArHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT Dpcrena.

MarsuTHo€ noJie TOKa. JIEKTPOMarHur.

JleficTBE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

UccnepoBanue siBIEHUS SIE€KTPOMArHUTHOM UHIYKIIUH.
Omnbrtel @apages.



3aBUCUMOCTh HAIPABICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BOZHUKHOBEHHUSI.
DneKTpOoreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimal.

OnBITHI 10 HAOTIOACHUIO JICKTPU3AINH T HHIYKIIUEH U IPU COMNPUKOCHOBEHUH.
HccnenoBanue neiCTBUS YIEKTPUIECKOTO TOJIST HA TIPOBOJIHUKH U JUAJICKTPHKH.

COopka 1 IpoBepKa padOTHI IEKTPHUSCKOH IIETH ITOCTOSTHHOTO TOKA.

V3mepenue u peryimpoBaHne CHIIBI TOKA.

N3mepenue u peryImpoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

OMnBITHI, IEMOHCTPUPYIOIIHE 3aBUCIMOCTD JJIEKTPHUYECKOTO COMPOTHBIICHUS TIPOBOJIHUKA OT €T0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.

[TpoBepka npaBuiia CI0KEHUS HAPSHKEHUH TIPH MTOCIIET0BATEILHOM COSIMHEHHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia Jyis CUJIbI TOKA MIPH MAPAIIIEIIBHOM COEIMHEHUHN PE3UCTOPOB.
Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJECNIIEMON Ha pe3UCTOpeE.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HITYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEHl.
Omnpenenenne KIIJ[ HarpeBarens.

HccnemoBanue MarHUTHOTO B3aMMOJICHCTBYS IIOCTOSTHHBIX MarHUTOB.

N3yvyeHre MarHUTHOTO TIOJISt IOCTOSTHHBIX MAarHUTOB MPH HX 0OBETHHEHUH B Pa3JICIICHUH.
HccnenoBanue nelcTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBITHI, IEMOHCTPUPYIOIIHE 3aBUCIMOCTD CHITBI B3aUMOJICHCTBHSI KATYIIIKH ¢ TOKOM M MarHUTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKe.

W3ydeHue neiicTBHUsI MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

KoHnctpynpoBanue u u3ydeHue padoThl 3J1€KTPOABUTaTENS.

N3amepenne KIIJI anekTpoaBUraTeIbHON YCTAHOBKH.

OnBITHI 10 UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLIUHU: UCCIETOBAaHUE U3MEHEHUH
3HAYEHUS U HANpPaABJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuueckue ABJICHHUS.

Mexanunueckoe aBuxenue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUs. PaBHOMEpHOE IpsAMoIMHEITHOe BHKeHHe. HepaBHOMepHOE
psAMOJIMHENHOE IBHKeHUEe. CpeHsiss U MTHOBEHHAsi CKOPOCTh TeJla TP HEPABHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOe npsaMosinHerHoe aBrxkeHne. CBoOoHOe naaeHue. OnbIThl
lanunes.

PaBHOMepHOE ABHKEHUE IO OKpYXHOCTH. [lepuon u yactota oOpanienus. JIuneiinas u yrimosas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHUE.

ITepseiit 3axkon Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHHS CKOJIbKEHHUSI, CUJIa TPEHUS OKOS,
Jpyryue BUAbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHUe CBOOOIHOTO majeHus. [[BxkenHue
nmaHeT Bokpyr Connua. [lepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.
PaBHOBecue maTepuanbHO TOUKU. AOCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TspkecTu.

Nmnynbe Tena. U3menenue ummynbca. UMnynbe cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeaktuBHOE nBHXKEHUE.



Mexannueckasi paboTa 1 MOITHOCTh. PaboTa CHIT TSDKECTH, YIPYTrOCTH, TpeHus. CBsI3b SHEPTrUH
u paboTsl. [loTeHnManbpHas SHEPTUs TeJa, HOJHIATOTO HaJl TOBEPXHOCTHIO 3eMJIH.
IToreHnmanpHas dHEprUs c:katod npykuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu.

Habnronenne MexaHUYeCKOTO ABIKEHHSI TEJIa OTHOCUTENIFHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUE MyTeH U TPAaCKTOPUIl IBUKEHUS OJJTHOTO U TOTO Y€ TeJla OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

N3mepenue cKOpoCTU U YCKOPEHUS MPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmronenue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmroenne MmexaHu4ecKuXx sIBJICHUH, MPOUCXOIAUINX B cucTteMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa CUJT TPU B3aUMOJIEHCTBUH TEJl.

N3meneHnue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaua nMmynbca Ipyu B3aMMOIEHCTBUH TEI.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOACHCTBUHU TEJl.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHHe UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAEHCTBUU.

Habmonenue peakTHBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBWKEHUU Tela MOJ IeUCTBUEM IIPYKUHBI.
Jlabopamopmsie pabomul u onvimol.

KonctpynpoBanue TpakTa 15 pa3roHa U JAIbHEHIIEr0 pABHOMEPHOTO JBWKEHUS IIApUKa WU
TEJIEKKH.

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa WK ABMKEHUS IIapuKa M0 HAKIIOHHON
IIJIOCKOCTH.

OrnpeneneHre yCKOpEHUs Tena NpU PaBHOYCKOPEHHOM JBHXEHUH 0 HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHXKEHUU 0e3
HavyaJbHOUN CKOPOCTH.

[IpoBepka runoTe3bl: eciiv IpU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HayallbHOM CKOPOCTH IMyTH
OTHOCSTCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHIIbI HOPMAJIBHOTO JIABJICHUS.
Omnpenenenue kodhhuIUEeHTa TPEHUS CKOJIBKEHHUSL.

Onpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPYU PABHOMEPHOM ABMKEHUU Tella MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a C UCIOIB30BAHUEM HEMOIBUKHOTO
U TIOJIBIJKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUN.

Paznen 9. Mexanndeckue Koye0aHus U BOJTHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KOoJeOaHMii: Mepuo/i, 4acToTa,
aMIIuTy1a. MaTtemaTuyecKkuid U pyKUHHbIA MasATHUKH. [[peBpaliienne sHepruu npu
KoJ1e0aTeIbHOM JIBUKEHUH.

3aryxatomue kosuedanus. Beinyxnennsie konebanus. Pesonanc. MexaHn4deckue BOJIHBL.
CpolicTBa MexaHn4YeCcKUX BOJIH. [IpoonpHBIE M IoniepeuHble BOIHBI. [[11HA BOIHBI M CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4eckue BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHE BOTHBI.

3ByK. 'pOMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk U yabTpa3ByK.



Jlemoncmpayuu.

Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenne BBIHYX/IEHHBIX KOJeOaHMIA U pe30HaHCa.

Pacrnipoctpanenuie npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).

Habnronenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnvle pabomul u onvimoi.

Omnpenenenre 4acToThl U Iepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.

Omnpenenenre 4acToThl U Ieproaa KojaeOaHuil Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
NccnenoBanue 3aBUCMMOCTH NepHoa KojaeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyiebaHui rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpHO0ia KOJeOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJeHHUSL.

Pazgen 10. DnexkTpoMarHuTHOE MOJIE U JIEKTPOMAarHUTHBIE BOJIHBI.

DJIEKTPOMArHuTHOE MOoJie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHUTHBIX BOJIH. Vcrosib30BaHKe 371EKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3H.

DneKTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CBolicTBa DJIEKTPOMArHUTHBIX BOJIH.

BosHOBEBIE CBOIICTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MTOMOIILI0 MOOMIIBHOTO TesedoHa.

Pa3nen 11. CBeToBbIE SIBIICHUS.

JlyueBas monenb cBera. Mctounuku cBeta. [IpsiMonnHeiiHOe pacnpocTpaHeHUE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxkenue cBera. [mockoe 3epkano. 3aKkoH OTpa)Xe€HUs CBETA.
[Ipenomienue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOAX.

JIunza. Xox mydeit B muH3e. OnTudeckas cucreMa (oToarmapara, MUKPOCKOIIa U TeJIECKOTa.
I'ma3 kak ontuyeckas cucreMa. ban3opykocTh U AalTbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliosKeHHE CIIEKTPATbHBIX [IBETOB.
Hucnepcus cBera.

Jlemoncmpayuu.

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA.

OtpaxeHnue cBeTa.

ITomy4yeHne n300pa>keHHi B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OnTHyecknii CBETOBOI.

Xoa iyueit B cobuparoieit TuH3e.

XoJ nydei B paccenBarollen JIUH3E.

[Tomy4yeHne n300paXKeHU C TOMOIIBIO JIMH3.

[Tpunnun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
Mopens riaza.



Paznoxenne 6em0ro cBeTa B CHEKTP.

[Tomy4yenue 6enoro cBETa Npu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimal.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUSI CBETOBOTO JIydya OT yrijia MaJeHUs.
N3ydeHne xapakTepuCTUK U300pakeHUsI IPEAMETA B IUIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH yIJla MPEJOMIIEHUSI CBETOBOIO JIyda OT YIJla [a/ieHusl Ha TpPaHUlLle
«BO3LYX—CTEKIIO».

[Tony4yenue n300pakeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M OTNITUYECKOM CHITBI COOMPAIOIIECH JTHMH3HI.

OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmnBITH IO BOCTIPHUSTHIO IIBETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.
Pa3nen 12. KBaHTOBbIE SIBICHUSL.

OmnsiTel Pezepdopaa v muianerapHast Mosens atomMa. Mogens atoma bopa. Mcnyckanue u
MOTJIOIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-u3nydenus. Ctpoenue aToMHoro siapa. Hykionnas
MoJieNb aTOMHOTO siipa. M3oTonsl. PannoaktuBHele npespaienus. [lepuon nomypacnanaa
aTOMHBIX sJIep.

SnepHble peakiyu. 3aKOHBI COXpaHEHUS 3apsSA0BOI0 U MacCOBOTO UKCeNl. DHEPrHs CBS3U
aTOMHBIX si7iep. CBsi3b Macchl ¥ Hepruu. Peakiiuu cunTtesa u aeneHus saep. Mcrounuku
sHepruu CoJiHIA U 3BE3 L.

AnepHas sHepreTuka. JlecTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOICHHUS.

CrieKTphl pa3IM4HbIX ra30B.

CnekTtp BoAopoaa.

Ha6nronenue tpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIONTUX U3TyUEHUH.

Peructpanus n3inydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmsie pabomul u onvimol.

Habmroenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUSI.

HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIbI [0 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
N3mepenue pagroaktuBHoro Goxa.

[ToBTOpHUTENBHO-0000IIAOIITUIT MOTYIIb.

[ToBTOpUTENBEHO-0000IIAOIINK MOAYIB IPETHA3HAYCH JUIsI CHCTEMAaTU3alluu U 0000IIeHUS
MIPEIMETHOTO COJEPKAHUS U OTbITA IEATEIHbHOCTH, MPUOOPETEHHOTO TPU M3YUYEHUHU BCErO Kypca
(bu3MKH, a TaKXKe A7 TOArOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY dK3aMEHY Mo (pu3uke Ass
oOyuaronuxcs, BIOPaBIINX ATOT YUEOHBII MpeaMeT.

[Ipu u3ydeHnn TaHHOTO MOIYJIS PEAU3YyIOTCA U CUCTEMATU3UPYIOTCS BUABI ACITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€eCIIeYnBaETCs JOCTHKEHHUE IPEMETHBIX U METAPEIMETHBIX MIIAHUPYEMbBIX
pe3ynbTaToB 00y4deHusl, JopMUpyeTcs eCTECTBEHHOHAYUHAs! TPAMOTHOCTh: OCBOCHHUE HAYYHBIX
METO/I0B UCCIIEZIOBAHUS SBIICHUH MPUPO/IbI U TEXHUKH, OBIIAJICHUE YMEHUSAMU OOBICHATH
(buznueckue SBICHUS, IPUMEHSS IOTyYeHHbIC 3HAHUS, pelIaTh 3a/1a4M, B TOM YHCIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHbIE.

[TpuHIMIHATBEHO NESTENIBHOCTHBIN XapakTep JAaHHOTO pa3felia peaJu3yercs 3a CYET TOro, YTo
oOyuaroluecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHITH (PU3UUECKHE SBICHUS B
OKpY’KaroIlel TpUpo/ie U TIOBCETHEBHOM KU3HU;

MCIO0JIb30BaTh HAYYHBIE METO/IbI UCCIENOBAHUS (DHU3NIECKUX SBICHUH, B TOM YHCIIE TS
MIPOBEPKHU THIOTE3 U MOTYICHHS TEOPETUUECKUX BBIBOJIOB;



0OBSICHATH HAyYHBIE OCHOBBI Han0OJIee BaXXHBIX JJOCTI)KEHUI COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIT'PAMMEI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIET'O ObPA3OBAHU A

N3ydenne Gpu3uKu Ha ypoBHE OCHOBHOTO 00mIero 00pa3oBaHMs HAIPaBJICHO Ha JIOCTIKCHHE
JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX O6pa3OBaTCJII)HI)IX PE3YJIbTATOB.

B pesynbprare nzydenus GU3MKN Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 00ydaromerocs
OyayT chopMHUPOBaHBI CICAYIOIINE JINYHOCTHBIE PE3Y/IbTAaThl B YaCTH:

1) maTpOTHYECKOr0 BOCIMTAHHUS:

) mposiBJICHNE UHTEpeca K UICTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hrU3MIecKoi
HAyKU,

(] IEeHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaXkAaHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

[J roTOBHOCTB K AKTUBHOMY Y4YaCTHUIO B 06cy>1<11eH1/m O6I].[GCTBGHHO 3HAYUMBIX U OTHYCCKUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

[J oco3HaHHUE BaXXHOCTH MOPAJIbHO-3TUYCCKUX IMTPHUHIIUIIOB B ACATCIbHOCTU y‘IéHOl"O;

3) 3CTETHYECKOTO BOCIIMTAHUS:

(] BOCIIpHUSITHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAayYHOTO MO3HAHUS:

[J oco3HaHMe LEHHOCTH (PHU3UUECKOl HayKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISAIONIEH KYJIbTYPHI;

] pa3BUTHE HAyYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM IEATEILHOCTH;

5) bopmupoBaHus KyJbTYPHI 310POBBS U YMOIIMOHATILHOTO OJIArOTIONYYHS:

] oco3HaHHe EHHOCTH OEe30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
Ba)KHOCTHU MPaBHJI OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HAa IOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

[J chopmMHrpoBaHHOCTH HaBbIKa peIeKCHH, MPU3HAHUE CBOETO MIpaBa Ha OMMOKY U TAaKOTO ke
IpaBa y Ipyroro 4ejioBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

[ akTUBHOE y4acTHe B PEIICHUU MTPAKTHYECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOMN
OpraHu3aIiy, ropoJia, Kpas) TEXHOJIOTHYECKOHN U COIMANILHOM HAIIPaBICHHOCTH, TPEOYIOIINX B
TOM 4Hucye U PU3NIECKUX 3HAHUM;

[J uHTEpecC K MPaKTUYECKOMY U3y4eHUIO podeccuii, CBI3aHHBIX C PUIUKOM;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

) opueHTalus Ha MpUMEHEeHHe (PU3NUEeCKUX 3HAHUI 71 peleHus 3a/1a4 B 00J1acTu
OKpY’KaroIel Cpe/ibl, MIIaHUPOBAHHS MOCTYMKOB U OLIEHKH UX BO3MOXKHBIX TIOCTEICTBUN AJIs
OKpY’KaroLlen Cpeibl;

[J oco3HaHHe II00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) amanTanuu K U3MEHSIOUIUMCS YCIOBUSM COITMANILHOM M MIPUPOIHOM Cpepl:

[J moTpeGHOCTh BO B3aUMO/ICHCTBUY MPHU BHITIOJTHEHUH UCCIIEIOBAaHUH U MPOEKTOB (hU3UUECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

(] MOBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AeSITeNbHOCTD;

[J moTpeGHOCTh B ((OPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YUCIe (GOPMYIUPOBATh UJIEH, TOHSATHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

[J oco3HaHue JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0011aCTH (PU3UKH;

] mmaHUpOBAaHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUN;



[] cTpemIiieHnE aHAIM3UPOBATH M BBISBIIATH B3aUMOCBS3H MIPUPOIBI, 00IIECTBAa M SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (DPU3NYECKUX 3HAHUM;

[J OLlEHKa CBOMX JIEHCTBUM C YUETOM BIIMSHMS HA OKPYKAIOLIYIO CPELy, BO3ZMOXKHBIX
rJ100aJIbHBIX TTOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOCHHUS POrpaMMBI 10 (PU3HMKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOyyaromerocst OyayT cOpMHUpPOBaHBI METAIIPEAMETHBIC PE3YJIbTAThI, BKIFOUAIOIINE
M03HABaTeNIbHbIE YHUBEPCAJIbHbIE YUeOHbIE AEWCTBHS, KOMMYHUKAaTUBHBIE YHUBEPCAIbHbIE
yueOHbIE eMCTBUS, PEryIsATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHUS.

[To3HaBaTenbHBIE YHUBEPCATIbHBIE YUeOHbIE JEHCTBUS

Bba3oBrie mornueckne IeiCTBU:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS I 0000IIeHUs U
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B pacCMaTpUBAeMbIX (aKTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBIISITH IPUUMHHO-CJIEJICTBEHHBIE CBSA3H MPH U3YUCHUU (PU3NUECKUX SIBJICHUM U IPOIIECCOB,
JIENaTh BBIBOJIBI C MCIOJIb30BAaHUEM JAECTYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHNUW, BbIIBUTaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIIUNYMH;

CaMOCTOSITEIBHO BEIOMPATH CIIOCO0 perieHust yaeOHo# pu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIlIeHNs, BEIOOp Hanbosiee MoAX0MIIero ¢ y4€TOM CaMOCTOATEIbHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarenbCKue 1eHCTBUS:

HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT ITO3HAHMS;

MIPOBOJUTH [0 CAMOCTOSITENILHO COCTABIIEHHOMY IIJIAHY OIIBIT, HECIOKHBIN (PU3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMALIKIO, ITOJYYEHHYIO B X0/1€
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYITHPOBATH 000OIIECHHUS U BEIBOJIBI 110 PE3ybTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE (HU3UUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaboTa ¢ nadopmanmei:

MPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI IPU MOMCKE U 0TOOpe HH(pOopMaIuu
WIN JJAHHBIX C YY4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoi 3a1aum;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO PA3JIMUYHBIX BUIOB U
¢dbopM npencTaBieHus;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIIbHYIO (OpMY IpeAcTaBIeHUs HH(OpMALMU U
WTIOCTPUPOBATh pelllaeMble 3a/1a4l HECJIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOW TrpaduKoil U
UX KOMOMHAIUSMH.

KoMMyHHMKaTHBHBIE YHUBEPCAJIbHBIE YU€OHbIE IEHCTBUSA:

B X07ie 00CyX/IeH!s] yueOHOro MaTepHaia, pe3y/ibTaToB Jab0opaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOIPOCHI 110 CYIECTBY 0OCYK/IaeMOI TEMbI U BBICKa3bIBaTh UJIEH, HalleJICHHBIE Ha
peleHue 3a1auu 1 nojep kanue 01aroxenaTebHOCTH OOEHMS;



COIIOCTABJISITh CBOU CYXKJICHHS C CYXKICHUSAMH JIPYTUX YUACTHUKOB JHAajiora, OOHapyKHBaTh
pa3IM4MUe U CXOACTBO NO3ULIU;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCHhMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATH PE3YJIbTAThl BHIIOJTHEHHOTO (PU3HMUECKOTO OTBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUIYAILHON PabOTHI IpH
pElIeHUH KOHKPETHOM (pr3HUecKoil mpoOiIeMbl;

MPUHUMATH e COBMECTHOMU JESITETLHOCTH, OPTaHN30BBIBATh ICHCTBUS 1O €€ JOCTHKCHUIO:
pactpenenaTh Poiiu, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh
MHEHHS HECKOJILKHX JIIOJICH;

BBITIOJTHAT CBOIO YaCTh paOOTHI, TOCTUTast KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HAIPaBICHHIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHUBATh KAYECTBO CBOETO BKJIJa B OOIIHIA TPOIYKT IO KPUTEPHUSAM, CAMOCTOSITEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsruBHble yHUBEpcalbHbIE yUeOHbIE 1EHCTBUS

Camoopranu3zanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CHUTYAITUAX, TPEOYIONTUX JIJIST PEIICHHS
(buznyecKux 3HaHUI;

OPHEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS PEIICHUH (MHAUBUAYAIBHOE, IPUHATHE
pelieHus B Tpymie, IPUHATHE PEIISHUN TPYIIIO);

CaMOCTOSITENIBHO COCTABJIATh aJITOPUTM pelleHns GU3NYECKOM 3a/1a4ul UK TJIaHa UCCIIEIOBAHUS
C Y4ETOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
npeiaraéMble BapuaHThl PelIeHUM;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIA NHTEIUIEKT:

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEHNUS,

OOBSACHATH NPUYUHBI JOCTIKEHUS (HEAOCTHKEHUS) PE3YJIbTaTOB JESITEILHOCTH, AaBaTh OL[CHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTH (B TOM YHUCIIE B X0/ BBINOJIHEHUS (HU3UUECKOTO
MCCIIEIOBAHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHHUBILUXCS CUTYAIIHH,
YCTaHOBJIIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;

CTaBUTH ce0s HA MECTO JAPYroro YeiaoBeKa B XOJIe CIopa WU AUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroTo;

MpHU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelieHnH GU3NMYECKUX 3a/1a4 UK B YTBEPHKJICHUSAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

I[NPEAMETHBIE PE3VYIJIbTATDBI

K koHIy 00ydeHus B 7 Kjacce npeAMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyUarOIUXCS YMEHUI:

UCIOJb30BaTh MOHATH: (PU3MYECKHE U XUMUYECKHUE SIBICHUS, HAOII0IeHUE, SKCIEPUMEHT,
MO/I€]b, TUTIOTE3a, €TUHHIIBI (PU3HUYECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BellecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOe), MEXaHUYECKOe JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NMPSIMOJIMHEHHOE), TPAeKTOPHS, PABHOJACHUCTBYIOIIAs CUila, Ae(opMarius
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;



paznuyath siBneHus (MU y3us, TEII0BOE IBIKEHNE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE IBJKECHHE, MHEPLUS, B3AMMOICHCTBUE TEJl, PABHOBECUE TBEPABIX
TEJ C 3aKPEIJIEHHOM OCBIO BpAllleHMs], llepeada JaBiIeHUs TBEPAbIMU TEJIAMHU, KUIAKOCTAMU U
razamu, aTMOc(epHOe JAaBJICHHE, INIABAaHHUE TeJl, IPEBPAIICHUS MEXaHUIECKON SHEPTrUuH) MO
OIIMCAHUIO UX XapaKTEPHBIX CBOVCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢bu3nveckoe siBICHHE;

pacro3HaBaTh MPOSBICHNUE H3YYCHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MHUPE, B TOM
yrcie Gpusnyeckue sBICHHUS B IPUPOAE: TPUMEPHI JBMKEHUS C PA3IMYHBIMHA CKOPOCTSIMHU B
KUBOU U HEXKXUBOW IIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE
aTMoc(epHOTO JaBJICHHS HA )KUBOM OpraHW3M, IUIaBaHKUE PHIO, phIUard B TEJie YeJOBeKa, Ipu
3TOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYI0, BBIJIENSATH CyLIECTBEHHbIE CBOICTBA
(npu3HaKyM) pU3NUECKUX SIBICHMI;

OMMCHIBATh U3yYEHHBIE CBOMCTBA TENl U PU3NYECKHE SIBICHUS, UCTIOIb3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS], IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
CHJIa YIIPYrOCTH, CHJIa TSKECTH, BEC TeJla, CUJIa TPEeHUs, AaBjieHue (TBEPAOTO Tela, )KUIKOCTH,
ras3a), BhITAJIKMBAIOIIasl CUJIa, MEXaHUYeCKast paboTa, MOITHOCTb, IJIEYO CHIIbI, MOMEHT CHJIBI,
K03((UILIMEHT MOJE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKas U MOTEHIIMaIbHAas SHEPTUs),
P OMMCAHUU MTPaBUIIBHO TPAKTOBATh (PM3MUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUNH, UX
0003HaYeHUSI U €MHUIIBI PU3NYECKUX BETUYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMHU BETMUYUHAMU, CTPOUTH T'paMKU U3YYEHHBIX 3aBUCUMOCTEMN
(hMBUYECKUX BEIMYNH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MTPOLIECCHI, UCIIOJBb3Ys MpaBuia
CIIOXEHHSI CUJI (BJI0OJIb OJIHOM mpsiMoil), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumenaa, mpaBuiIo
paBHOBecHs phluara (06110Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOI
SHEpPruH, MPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aIIUCHIBATH €TI0
MAaTEeMaTHYECKOE BBIPAKEHUE;

00BACHATH GU3NYECKUE SIBICHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE
CUTYaLIMI NPAKTUKOOPUEHTUPOBAHHOIO XapaKTePa: BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIIaroB ¢ OMIOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA
(buznueckux ABJIeHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauu B 1—2 1elcTBUS, UCTIOJB3Ysl 3aKOHBI U (POPMYJIbl, CBS3bIBAIOIINE
(u3nyueckue BeIUMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/]aul 3allHChIBAaTh KPaTKOE YCIOBUE,
MO/ICTaBIATh GU3NYECKUE BEINYMHBI B (DOPMYJIIBI U IPOBOJUTH PACUEThI, HAXOAUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOAUMBIE JIJIsl pEeUICHHS 3a/1a4, OLIEHUBATh PEaTUCTUYHOCTD MOTy4YEeHHOM
(bu3nYecKOi BEIUYUHBL;

pacrno3HaBaTh MPoOIEMbl, KOTOPbIE MOXKHO PEIIUThH IPU MOMOIIH (PU3UIECKUX METOJIOB, B
OTIMCAaHUU UCCIIEIOBAHMSI BBIACISATH IPOBEPSIeMOe IPEANOIIOKEeHNE (TUTIOTE3Y), pa3IndaTh U
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3y/bTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, JeJaTh BHIBOIbI
10 €ro pe3yJbTaTaM;

MIPOBOJUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBICHUIN UK (PU3NYECKUX CBONCTB Tell:
(dbopMynupoBaTh MPOBEPsEMbIE MPEANIONI0KEHHS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyZ0BaHUs, 3aMCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BBHIBOIBI;

BBITOJIHATH IPsSMbIE U3MEPEHHsI paCCTOSIHUSA, BPEMEHHU, MacChl Tena, 00b&éMa, CHIIbI U
TeMIepaTypbl ¢ UCHOIb30BAHUEM aHAIIOTOBBIX U IU(POBBIX TPUOOPOB, 3aMMCHIBATh OKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUIl;

MIPOBOJIUTH UCCIIE0OBAHUE 3aBUCUMOCTH OJJHOM (pU3HUecKol BEIMYMHBI OT JPYroM ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABMIKYIIETOCS TeJla OT
BPEMEHHU JBHKEHHS TEJIa, CUIIbI TPEHHSI CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00paboTKu
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAIN CONIPUKOCHOBEHNS TEJI, CUIIbI
YIIPYTOCTH OT YIUIMHEHUS MPYXKHUHbI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
TeJIa ¥ OT MJIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT IUNIOTHOCTH TeJla, OT IIyOHHbI, Ha
KOTOPYIO IMOTPYKEHO TeJIO, YCIOBUH TJIaBaHUs Tell, YCIIOBUI paBHOBECHS pbhlyara 1 OJIOKOB),



y4acTBOBATH B IJITAHUPOBAHUH YU4EOHOTO MCCIIEIOBAHNUS, COOUPATh YCTAHOBKY U BBITIOIHATH
M3MEpEHUs, CIeys MPeI0KEHHOMY TUTaHy, (PUMKCUPOBATh PE3yIbTAThI MOTYyYEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIWYHH B BUJE MPEUIOKEHHBIX TaOIHI U TpaduKOB, AeTaTh
BBIBO/IBI 110 PE3YJIbTaTaM MCCIIEOBAHMS;

IIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BETMUMH (IUIOTHOCTH BEUIECTBA KUKOCTHU H
TBEPOTO TeNa, CUJIa TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/1yXa, BRITAJIKUBAOIAs CUJIa,
JeMCTBYIONIas Ha MOrPYKEHHOE B )KUJIKOCTh TEJI0, KOAPPUIIUEHT M10JIE3HOTO JEMCTBUS MPOCTHIX
MEXaHHU3MOB), CII€Iys IPEATI0KEHHON NHCTPYKLMHU: TP BBIIIOJIHEHUU U3MEPEHUN cOOMpPaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYCHHE UCKOMOW BEJTMUUHEI;

cOOIIIOIaTh MpaBHiIa TEXHUKU 0E30MAaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pyI0OBAaHHEM;
YKa3bIBaTh MPUHIUITGI IEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIINECS COCY b, 0apoMeTp, pblyar, MOJBM)KHbBIN U HETIOABUKHBIN OJIOK,
HaKJIOHHAsI JIOCKOCTh;

XapaKTepU30BaTh MPUHIIUTIBI JICHCTBHUS U3YUYEHHBIX TPHOOPOB M TEXHUUECKUX YCTPOUCTB C
OTOPOM Ha UX ONHUCAHUS (B TOM YHKCIIE: MOAIUITHUKY, YCTPONHCTBO BOJIONIPOBO/IA,
TUIPaBIMYECKU MTpecc, MAHOMETP, BBICOTOMED, IOPILIHEBOM HACOC, APEOMETP), UCHIOIB3YS
3HAHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HE0OX0oquMble (PU3HUECKUEe 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH TPUMEPHI (HAXOTUTHh HHPOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO HCIIOTE30BAHHS
(bu3nyecKux 3HaHUM B MOBCEIHEBHOMN KU3HU 7151 oOecrieueHus: 6e30MacHOCTH P 00paIeHuH! ¢
npruOoOpaMH U TEXHUYECKHUMH YCTPOICTBAMU, COXpaHEHHUsI 30POBbsI U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’Kalollel Cpene;

OCYILIECTBIISITH OTOOP UCTOYHUKOB HHPOpMaIy B IHTEpHETE B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUI U IyTEM CPaBHEHUS Pa3IMUHBIX
HCTOYHUKOB BBIJICIIATH MH(POPMALNIO, KOTOPAs ABISAETCSA IPOTUBOPEUNBON MIIN MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BATh IPYU BBIIOJHEHNU YU€OHBIX 3aJJaHUN HAYy4YHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3N4ECKOro coAep)KaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTh IHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJJHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KPATKUE MMMCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB UH(POPMALMU (PU3HUECKOTO COJEpKAHUsA, B TOM YMCIIe MyOJIMYHO Ae1aTh KpaTKue
COOOLIEHN O pe3ysbTaTaX MPOEKTOB WIN YY€OHbIX UCCIIEI0BAHUM, IPU 3TOM I'PaMOTHO
UCIOJIb30BATh U3yYEHHBIM NOHATUIHBIN anmnapaT Kypca (GU3UKH, COPOBOXKAATh BHICTYIICHHE
Mpe3eHTaLNEH;

IIPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIIEAOBAaHUM pacipe/iesiiTh 00s3aHHOCTH B IPYIIIE B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3a/1a4aMU, CJICIUTh 3a BBIIIOJIHEHUEM Il1aHa JefCcTBUl,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ] B ICATEIBHOCTh IPYIIIbI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koHIy 00y4eHus B 8 kiacce npeAMETHbIE Pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0yJarOIUXCS YMEHUI:

HCII0JIb30BATh MOHITHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHUE aTOMOB U MOJIEKYII,
arperaTHbIE COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE Tella, HACBIIIIEHHBIA U
HEHACBIIEHHbIH Map, BIaKHOCTh BO3lyXa, TEMIIepaTypa, BHYTPEHHsISI SHEPTHsl, TEIIOBOM
JBUTATEIb, 2JIEMEHTAPHBIA NIEKTPUUECKUN 3apsl, DJIEKTPUUECKOE MOJIE, IPOBOJHUKH U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;

pa3nuyath sBJIEHUS (TEIVIOBOE PACIIMPEHUE U CKATHE, TEIUIONEpeada, TEMIOBOE paBHOBECHE,
CMauyuBaHKe, KAl UIIPHbIE SIBICHUS, HCTIApEHUe, KOHJIEHCALUs, TIJIaBJIeHHEe, KPUCTATU3AIIHS
(oTBepaeBaHMe), KUIIEHUE, TEIUIoNepeaya (TerIoNnpOBOAHOCTb, KOHBEKIIMS, U3IyUeHHE),
IEKTPU3ALIUA TN, B3aUMOJEHCTBHUE 3apsI0B, IEHCTBUS IIEKTPUUECKOTI0 TOKA, KOPOTKOE



3aMBbIKaHHUC, B3aHMOH€ﬁCTBHe MarHduToB, I[ef/’ICTBI/Ie MArdvuTHOIO IIOJId Ha MMPOBOAHUK C TOKOM,
QJICKTPOMArHuTHasA I/IHIIyKLII/ISI) [0 OIMMCAHHNIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MHPE, B TOM
YHUCJIC (bPISI/I‘ICCKI/IC SABJICHHA B IIPUPOAC: MOBCPXHOCTHOC HATSXKCHUC U KAITUJIJIIPHBIC SIBJICHUA B
MIPUPO/IE, KPUCTAILIBI B IpUpoie, u3inyuyeHue ColHla, 3aMep3aHue BoJJ0EMOB, MOPCKHUE OpH3bl,
o0Opa3oBaHue POCHI, TYMaHa, HHEs, CHETa, MJIEKTPUYECKHE SBJICHUS B aTMOC(EpE, FIEKTPHIECTBO
YKUBBIX OPTraHU3MOB, MarHUTHOE T0JIe 3eMJTd, Aper( MoI0COoB, PO MArHUTHOTO OIS JJIs
KU3HHU Ha 3eMJie, MOJISIPHOE CUSIHUE, MIPU ATOM IEPEBOIUThH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA T U ¢)H3quc1<ne SABJICHUS, UCIIOJIB3Y (1)I/I3I/I'-IGCKI/IC
BCIINMYUHBI (TeMnepaTypa, BHYTPCHHAA SHEPTHA, KOJIMYCCTBO TCIUIOTHI, YACIbHAs TEeNJIOEMKOCTD
BEIIECTBA, y/eJIbHAas TEIUIOTAa IIJIaBJICHUS], yelIbHasl TEIJI0Ta napooOpa3oBaHusl, yIelbHasl
TEIJIOTa CTOPaHUs TOIUTMBA, KOI(DPHUITMEHT MOJIE3HOTO ACUCTBUS TEMIOBOM MAIIIUHEI,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3/1yXa, JIEKTPUUECKUH 3aps[l, CUJIa TOKA, JJIEKTPUUECKOe
HaIpsDKEHUE, COMIPOTUBIICHUE TTPOBOIHUKA, YAETLHOE CONMPOTUBIICEHHE BEIIeCTBa, paboTa 1
MOIIIHOCTDB 3JICKTPUYCCKOTO TOKa), IIpU OMMMCAHUU TPABUJIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II\/'I CMBICJI
HCIIOJIb3YEMBIX BCJINYHH, 0003HaYeHus " CANHUIIBI (1)H31/I‘—I6CKI/IX BCJIIMYHH, HAXOJHUTH (bOpMy.]'IBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIMUMHAMU, CTPOUTH I'paduKu
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

XapaKTCepUu30BaThb CBOIiCTBa TEJI, (1)H31/I‘-I€CKI/IG ABJICHUA U IPOUECChI, UCTI0JIB3Ys1 OCHOBHBIC
IIOJIOXKECHUA MOHCKYHHPHO-KI/IHGTH‘{GCKOI)’I TCOPHUH CTPOCHHUA BEUICCTBA, IPUHIMUII CYTICPIIO3ULTNN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3aps/a, 3akoH OMa i yyacTKa LenH,
3akoH Jxoyns—JIenna, 3aKkoH coxpaHeHHs SHEPTUHU, IPU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAKECHHUE;

00BACHATH (U3NYECKUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalHi
MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUUNHHOCIEICTBEHHBIE CBS3H, CTPOUTD
00BbsCHEHHE U3 |—2 JIOTHYECKUX IIaroB C OMOPOM Ha 1—2 M3YYEHHBIX CBOMCTBA (PH3UUECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuath pacuéTHbIe 3aa4u B 2—3 AeWCTBUSA, UCTIOJIB3Ysl 3aKOHBI U (POPMYJIbl, CBS3bIBAIOIINE
(dbuznyeckue BeIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a[]aud 3allHChIBaTh KPATKOE YCIOBUE,
BBISIBIISITH HEIOCTATOK JAHHBIX JUIA PEIICHUS 33a]aul, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HeoOXoIuMBbIe Ui €€ pelIeHus, IPOBOIUTH PAacUEThl U CPAaBHUBATH MOTyY€HHOE 3HAUCHUE
(buznyecKoil BEIMYMHBI C U3BECTHHIMU JAHHBIMU;

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOXKHO PEIIUTH P MOMOIIY GU3UYECKUX METO/IOB,
MCIOJIb3YS OMMCAaHUE UCCIIEOBAHMS, BBIICTAThH MPOBEPSIEMOE MPEANOI0KEHUE, OIICHUBATD
MPaBUJIBHOCTH MOPSIKA MPOBEICHUS UCCIIEIOBAHUSA, JeNIaTh BBIBO/IBL;

MIPOBOJUTH OMBITHI 110 HAOTIOACHUIO PU3NUECKUX SBICHUN WK (PU3UYECKUX CBONCTB Tell
(KanuIsipHbIC SIBJICHHS, 3aBUCHMOCTD JIaBIICHUS BO3yXa OT ero 00bEMa, TeMIepaTyphl,
CKOPOCTH TIpoIliecca OCTHIBAHUS M HATPEBAHUS MIPH U3JIyYEHUH OT [BETA M3Tydaromien
(mornomaronieit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHSI BOJIBI OT TEMIIEPATYPHI KUIKOCTH U
IJIOIIAIM €€ TOBEPXHOCTH, SJIEKTPU3aUs TEI U B3aUMOJICUCTBUE PJIEKTPUUECKUX 3aPsI0B,
B3aMMO/ICIICTBHE MOCTOSIHHBIX MAarHUTOB, BU3yalu3alisi MArHUTHBIX MOJIEW MOCTOSTHHBIX
MAarHuTOB, AEUCTBUS MArHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuUTa,
CBOMCTBA 3JIEKTPOBUTATENS TIOCTOSTHHOTO TOKAa): GOPMYIUPOBATh MPOBEPSIEMBIE
MIPEIMOJIOKEHUSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHNs, ONUCHIBAThH X011
ombITa ¥ (OpMYIHPOBATH BHIBOIBL;

BBITIOJIHATH IPSIMbIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTENILHON BIAXHOCTU BO3/1yXa, CUJIBI TOKA,
HaMpPsDKEHUS C UCTIOIB30BAHUEM aHAJIOTOBBIX IPUOOPOB M TATYUKOB (PH3UUECKUX BEIUYUH,
CpaBHHBATh PE3yAbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOIN aOCOIOTHOM MOTPEITHOCTH;
MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PH3UUECKON BETHUMHBI OT IPYTOM C
MCIOJI30BaHMEM MIPSIMBIX U3MEpPEHUH (3aBUCHMOCTh COMTPOTUBIICHUS MMPOBOIHUKA OT €T0



JUIMHBI, IIJIOIAAN OTIEPEYHOT0 CEUYEHNUS U YJEIbHOIO CONTPOTUBIIEHUS BEILIECTBA IPOBOIHUKA,
CHJIBI TOKA, UAYILEr0 Yepe3 MPOBOIHUK, OT HAIPSDKEHUS Ha MPOBOJIHUKE, UCCIIEI0BAHNE
IIOCJIEOBATEIBLHOIO U APAJUIEIBHOIO COEIMHEHUI IIPOBOIHUKOB): IUIAHUPOBATH
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBINIOJHATH U3MEPEHHUS, CIIEAYS MPEI0KEHHOMY IIJIaHy,
(bUKCHPOBATH PE3yNIbTAThl MOJYYEHHOM 3aBHCUMOCTH B BHJIE TAOJIUI U TPaUKOB, JeTIaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BETMYMH (yIeIbHAS TeIJIOEMKOCTD BEIIECTBA,
COINPOTHUBIICHUE MPOBOIHUKA, pa0OTa U MOILIHOCTb 3JIEKTPUUECKOI0 TOKA): IJIAHUPOBATh
U3MEepeHusl, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAYS IPEUI0KEHHON HHCTPYKIUH, U
BBIUMCIIATH 3HAYEHUE BEJTHYUHEI;

COOIIIOIaTh MpaBHIIa TEXHUKU 0E30MAaCHOCTH MPH paboTe ¢ 1ab0paTOPHBEIM 000PYIOBAaHHEM;
XapaKTepU30BaTh MPUHITUNIBI JICHCTBHUS U3yUYEHHBIX TPUOOPOB U TEXHHYECKHX YCTPOICTB C
OTIOPOM Ha UX ONHKCaHUs (B TOM YKCIE: CUCTEMa OTOIUIEHUS! JOMOB, TUTPOMETP, MapoBast
TypOHHa, aMIIEpMETP, BOJBTMETP, CUETUHUK IEKTPUUECKON IHEPTUH, AIIEKTPOOCBETUTEIbHBIE
puOOPbI, HarpeBaTeIbHbIE AEKTPONPUOOPHI (TIPUMEPDI), IITEKTPUUECKUE TPEJOXPAHUTENH,
AIIEKTPOMArHHUT, 3JIEKTPOABUTATEh IOCTOSIHHOTO TOKA), UCTIOJb3Yys 3HAHUSI O CBOMCTBAX
(bu3nyecKux ABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUECKHE YCTPOICTBA U U3MEPUTENIbHBIE MPUOOPHI IO CXEMaM U
CXEMATUYHBIM PUCYHKaM (SKHUAKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETD,
JIBUTATEh BHYTPEHHET0 CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMBbI SJIEKTPUUECKUX
1enei ¢ nocienoBaTeNbHbIM U apauIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE
0003HaYEeHHSI FIIEMEHTOB AIEKTPUUECKUX IIeTIeH;

MPUBOANUTH PUMEPHI (HAXOTUTHh HHPOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO HCIIOIH30BAHHS
(bM3UYECKUX 3HAHUU B MIOBCETHEBHOM JKU3HU JIJIs1 0OecrieueHrst 0€301MacHOCTH TPH OOpAIICHUH C
npubopamMH U TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHUS 30POBbS U COONIOIEHHSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

OCYIIECTBIIATh MOUCK MH(pOpMaIK pu3ndeckoro coaepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HaHUHN U IIyTEM CPaBHEHUS JIOTIOJHUTENbHBIX HCTOYHUKOB BBIJIENATh
MH(GOPMALHIO, KOTOPAs SBJISIETCS IPOTUBOPEYUBOM MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJIb30BATh NP BBIIOJHEHUU YU€OHBIX 3aJJaHUH HAYy4YHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3M4ECKOro cofep)KaHus, CIpaBOYHbIe MaTepHalbl, pecypchl ceTh VHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOPMALIUU U3 OJAHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIEC NMCbMEHHBIE U KPATKHE YCTHbBIE COOOIEeHHs, 0000111as HHPOPMALIUIO
U3 HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEPKAaHUs, B TOM YHUCIIE IIyOJIMYHO MPEJCTABIATh
pe3yiabTaThl IPOEKTHON MM UCCIIEI0BATEIbCKOM AESTENbHOCTH, IPU TOM IPAMOTHO
UCIOJb30BaTh U3yYEHHBIH NOHATUIHBIN anmapaT Kypca (GU3UKH, COIPOBOXKAATh BHICTYIICHHE
MpE3CHTALNEN;

IIPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIIEA0BAaHUM (PU3NUECKUX MTPOLIECCOB pacCIpeaesaTh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUU C NOCTaBIEHHBIMU 33/1a4aMH, CJIEIUTH 32 BBHIIOJIHEHUEM
IUIaHa IEUCTBUM U KOPPEKTUPOBATH €T0, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa B
JeATeIbHOCTb I'PYIIIBI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIISS
TOTOBHOCTb Pa3periath KOH(IUKTHI.

K koH1y 00y4eHus B 9 kiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

HCII0JIb30BATh MOHITHA: CUCTEMA OTCUYETA, MaTEpUaJIbHAsA TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHHUYECKOT0 JIBMKEHUS, Nedopmanus (ynpyras, niacTuyeckas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh M MEPErPy3KH, LIEHTP TSHKECTH, AOCOIIOTHO
TBEPJI0€ TEJIO, LIEHTP THKECTU TBEPAOTO Teja, PaBHOBECHE, MEXaHUYECKHE KOJIEOaHUS U BOJIHBI,
3BYK, HH(QPaA3BYK U YAbTPA3BYK, JICKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JI€KTPOMArHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIEKTPBI UCITYCKaHHS U TOTJIONIEHMs, anb(da, Oera- u
ramma-Hu3J1ydeHus, U30TOIbl, /I€pHAst SHEPTreTHKA;

pa3nuyarth sBJIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KEHUE, CBOOOIHOE Ma/ICHNE TEJl, PABHOMEPHOE
JBUKEHHE 110 OKPYXHOCTH, B3aUMOJIEHCTBHE TEJ, PEAKTUBHOE JBUKEHHE, KOJI€0aTEIbHOE
JBIDKEHUE (3aTyXarolue U BEIHY)KJICHHBIE KOJIEOaHHs), pE30HAHC, BOJHOBOE JABIKEHHE,
OTpa)XCHUE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHNE, OTPAKEHUE U MPETIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIoKEHUE OEJIOTO CBETA B CIIEKTP U CJIOKEHHE
CIEKTPAJIBHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs] paAMOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa U3ay4eHHs) [0 ONMCAHUIO UX XapaKTEPHbIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHNUE;

pacrno3HaBaTh NPOSIBICHNUE U3YYEHHBIX PU3NYECKUX SBJICHUHN B OKpY)KaIOLIEM MUpE (B TOM
yuciie (pu3nYecKue BJICHUS B IPUPOJIe: MPUINBBI U OTJIMBBI, ABIKeHUE m1aHeT CoJIHeYHON
CUCTEMBI, pEaKTHBHOE JIBIXKCHHE KUBBIX OPTraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUUECKUE BOJIHBI, LIyHaMH, 9X0, [IBETA TE€J, ONTUYECKUE SBJICHUS B
pHUpoie, OUOIOrHUecKoe AeUCTBHE BUAUMOTIO, YIbTPa(ruoIeTOBOr0 U pEHTT€HOBCKOTO
U3JTy4YeHUH, €CTeCTBEHHBIN PaJiOaKTUBHBIN (DOH, KOCMUYECKUE JIyYH, paJOaKTUBHOE
U3ITy4YeHUe MPUPOTHBIX MUHEPAJIOB, AEHCTBHE PalMOAKTUBHBIX U3TYYEHUN HAa OpraHu3M
4eJl0BEKa), PU 3TOM MEePEBOAUTH MPAKTHUECKYIO 33/1auy B y4€OHYIO, BBIIEIATH CYILIECTBEHHBIE
CBOMCTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

OMHCHIBAaTh U3yYEHHBIE CBOICTBA Te U (pU3NUECKUE SBJICHUS, UCIIONb3Ys (PU3HUYECKHe
BEJIMYMHBI (CPEIHSAS. U MTHOBEHHAs! CKOPOCTh TeJla P HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHUE,
NepeMelleHue, MyTh, YriIoBasi CKOPOCTb, CHJIa TPEHHUS, CHIIAa YIIPYrOCTH, CUJIA TSKECTH,
yCKOpeHue cBOOOAHOTO NaIeHNs, BEC Tella, UMITYJIbC Tela, UMITYJIbC CUIIbI, MEXaHUYeCKast
paboTa U MOITHOCTh, MOTEHIIMAIbHAS YHEPT Ul TeJa, MOJAHATOTO HaJl TOBEPXHOCTHIO 3eMJIH,
MOTEHIIMATIbHAS SHEPTUS CKATON MPYKUHBI, KHHETUYECKasi YHEPIHsl, MOJIHAs MEXaHUYecKas
SHEprus, Mepuo/l U 4acToTa KojaeOaHuM, IIIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MM0Ka3aTesb MPEIOMIICHUS CPEIbl), TPU ONUCAHUU MTPABUIIBHO TPAKTOBATh
(bu3nYecKuil CMBICI HCTIOIb3yEMbIX BEJTMUHUH, 0003HAUECHUS U €AUHULIBI PU3NYECKUX BEIHUMH,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOLIUE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEIUYUHAMH,
CTPOUTH rpaQUKU N3YYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOb3YsI 3aKOH
COXpPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYIIEPIO3ULIUU CHII, TIPUHIUTT
oTHOcuTenbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI
OTpaXCHUSI U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsAA0BOTO M MACCOBOTO YUCEI MIPH
SJIEPHBIX PEAKIUAX, IPH 3TOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3aIHCHIBATH €TI0
MaTeMaTH4eCKOe BBIPAKECHUE;

00BACHATH GU3UYECKUE TPOIIECCH M CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTyallui
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BIABIATH MPUUNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHUE U3 2—3 JOTMYECKUX I1aroB ¢ OTIOPO Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3UYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aaun (OMHUPAIOLIHECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIONB3YS 3aKOHBI
1 (OpMyIBI, CBSI3bIBAIONINE (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4H
3aMMChIBAaTh KPATKOE yYCIOBUE, BHISBISATH HEIOCTAIOININE WK U30BITOYHBIE JaHHBIE, BEIOUPATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE TSl PEIIECHUs, IPOBOIUTEH PACUETHI U OLEHUBATH
PEATUCTUYHOCT TIOMYYSHHOTO 3HaUeHUST GU3NYECKON BETUUYHHBI;

pacro3HaBaTh NMPOOJIeMbl, KOTOPbIE MOXKHO PEIIMTh NP MOMOIIN (PU3NIECKUX METOJIOB,
HCII0JIb3YS ONMCAHNE UCCIIEOBAHMS, BBIAEIATH IPOBEPSIEMOE NPEANIOI0KEHUE, OLICHUBATD
MPaBUIILHOCTD MOPsI/IKa MPOBEICHUS UCCIEA0BaHUS, I€NaTh BBIBO/IbI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

MIPOBOJIUTH OMBITHI 1O HAOTIOACHUIO PU3UYECKUX SBICHUHN HIN (U3UUYECKUX CBOUCTB Tell
(n3yuenue BToporo 3akoHa HproTOHa, 3aKk0HAa COXpaHEHMsI SHEPTUH, 3aBUCUMOCTD IIEpHoJa



KoJIe0aHUN IPYKUHHOTO MasiTHUKA OT MAaCChl IPy3a U )KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT
aAMIUTATYIbI MIIBIX KOJIeOaHUH, MPSMOJIMHEHHOE PacIIpOCTPAHCHHE CBETA, pasioskeHue 6e10ro
CBETa B CIEKTP, M3y4EHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB N300paskeHUs
npeaMera B coOMparomei JInH3e, HaOMI0ACHNE CIUIONIHBIX U IMHEWYaThIX CIIEKTPOB U3Ty4EHUS ):
CaMOCTOSITEIILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyI0BaHMsI, ONMCHIBATH X0
OTIbITa U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

IIPOBOJUTH ITPU HEOOXOAUMOCTH CEPUIO IPSIMbIX U3MEPEHUH, OIIpeNeNsisl CpeHEE 3HAUEHUE
n3MepseMoil BeTMYUHbI (POKYCHOE paccTOSIHUE COOMpPAIOLIEH JIMH3bI), 000CHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEITBHOTO TPHOopa);

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PM3MUECKIX BEIIMYHMH C MCITIOJIb30BAHUEM TPSMBIX
M3MEpEeHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HadalbHOM
CKOPOCTH, IepHoJia KoJeOaHU MaTeMaTH4eCKOro MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH yIJia
OTpaXEHMsI CBETAa OT yIJla MaJeHUs U yria MpeIoMIIeHUs OT yria MaJieHus): IUIaHupOoBaTh
HCCIIEIOBAaHUE, CAMOCTOSTEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTATHI OJTy4YEHHOM
3aBUCUMOCTH (PM3NYECKUX BEJTMYMH B BUJIE TaOIMIl U TpaUKOB, A€JIaTh BHIBOJbI IO
pe3yibTaTaM HcCle0BaHMUs;

MIPOBOJUTH KOCBEHHBIE U3MEPEHNUs (PM3NUECKUX BETMYHH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela
IIPY paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOJHOIO MaJACHUs, KECTKOCTh MPYKHUHBI,

K03 (UIIMEHT TPEHUS CKOJIbKEHUS, MEXaHU4YecKas paboTa U MOIIIHOCTb, YAaCTOTa U MEPHOJ]
KoJieO0aHUi MaTeMaTUYECKOro U MPYKMHHOTO MassTHUKOB, ONITUYECKas CHJIa coOuparolien
JIMH3bI, PaJIMOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHMUSI, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJHSITH U3MEPEHUS, CIEAYS MPEI0KEHHOW HHCTPYKIINH, BBIYUCIIATH 3HaYCHHE
BEJIMYMHBI M aHATU3UPOBAThH MOJYUYEHHBIE PE3YNIbTAThI C YUIETOM 33aJJaHHON TOTPELUTHOCTH
U3MEPEHMUI;

coOJTr0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYIO0BaHUEM;
pa3anyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX GU3NYECKUX MOJIENIel: MaTepraibHas TOuKa,
abCOTIOTHO TBEP/OE TEJO, TOUEUHBIN HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIaHEeTapHast MOJIEIb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO $SI/1pa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB €
OTOPOH Ha UX ONHKCAHUS (B TOM YUCIE: CIIUIOMETP, TaTYUKH MOJO0KEHHS, PACCTOSHUS U
YCKOpPEHHUSs, paKeTa, 9X0JIOT, OUKH, IEPUCKOT, (poToarmapar, ONTHYECKUE CBETOBObI,
CIIEKTPOCKOI, I03UMETp, KaMepa BuibcoHa), HCrosb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYEeCcKre 3aKOHOMEPHOCTH;

HCI0JIb30BATh CXEMbI 1 CXeMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUH y4eOHO-
MPAKTUYECKUX 3a/a4, ONTHYECKUE CXEMBbI JIJIsl TOCTPOEHUS N300paKeHUH B TUIOCKOM 3epKalie U
coOuparolei J1H3e;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HHGOPMAIUIO O MPUMEPaX) MPAKTHUYECKOTO UCTIOIB30BaHUS
(bu3nyecKuX 3HAHUH B MOBCEIHEBHOMN KHU3HU 715 0OecrieueHus: 6e30MacHOCTH P 0OpaIleHUH ¢
npubopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPAaHEHHUSI 3JI0POBbsI U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH Cpee;

OCYIIECTBIATH MOUCK HH(POpMaIK Gu3ndeckoro cogepxanus B IHTEpHeTe, CaMOCTOATENIEHO
(bopMynupys IOMCKOBBIN 3aIIPOC, HAXOIUTH IyTH ONPEEICHUs JOCTOBEPHOCTH MOTYyYEHHOM
nH(pOpMaIUK Ha OCHOBE UMEIOILIMXCS 3HAHUN U TOMOJHUTEIbHBIX UICTOYHUKOB,;

MCIOJb30BATh MPHU BBHINOJHEHUU YU€OHBIX 3aJJaHUH HAYYHO-TIONMYJISPHYIO JIUTEPATYPY
($U3MYECKOTo cCoAep)KaHus, CIPaBOUYHbIE MaTepHalibl, pecypchl ceTh HTepHeT, BIaleTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3UUECKOTO COJIEPKaHMS, ITYOJIUYHO MPEICTABIATH Pe3yIbTaThI
IIPOEKTHOM WJIM UCCIIEJOBATEIBCKOM I€ATENBHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh



M3yYCHHBIN MOHATUIHBINA anmapar u3y4yaeMoro paszaena (GU3UKd U COPOBOXKIATh BBICTYIIJICHHUE
Ipe3eHTaIel ¢ yu€TOM 0COOEHHOCTEH ayIUTOPUN CBEPCTHHKOB.
TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne  HammenoBaHue pasfesioB U TEM IIPOTrpaMMBbL KomnyecTBo 4yacoB
n/m Bcero Kontponbnsie [TpakTrueckne
paboThl paboThI
Pazgen 1. ®usnka u €€ poJib B IO3HAHUM OKPYKAIOIIETO MUpa
1.1 ®uswuka - HAyKa O TPUPOJIE 2
1.2 ®usnyeckue BEITUMYNHBI 2 1
1.3 EcrecTBeHHOHAay4YHBIN METOJI IO3HAHUS 2 1
Wroro mo pazueny 6
Paszpnen 2. IlepBoHavanbHbIe CBEAECHUS O CTPOCHHUH BEIIECTBA
2.1 Ctpoenue BemecTBa 1
2.2 JIBW>KeHHUE U B3aUMOJICHCTBHE YaCTHUII BEIIECTBA 2 1
2.3 ArperaTHbIe COCTOSHUS BEIIECTBA 2
Hroro mo pazgeny 5
Paznen 3. JIBmkeHre B B3aUMOACHCTBHE TEI
3.1 MexaHuueckKoe ABMKEHNE 3
3.2 Huepmus, macca, TUIOTHOCTh 4 1
3.3  Cwuna. Bune! cun 14 1 2
Hroro mo pazgeny 21
Paznen 4. JlaBnenue TBEPABIX TeI, )KUAKOCTEH U ra30B
4.1 Jasnenwue. [lepenaua naBneHuss TBEPABIMU TEIAMHU, 3
KUAKOCTSAMHU U Ta3aMH
4.2 ]laBiaeHue XKUAKOCTU 5
4.3 AtmochepHOE HaBICHUE 6
4.4  JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX 7 1 3
TEJ0
Hroro no paszneny 21
Paznen 5. Pab6oTa 1 MOIIHOCTB. DHEprus
5.1 Pabora 1 MOIIHOCTH 3 1

5.2 IlpocTbie MEXaHU3MBI 5 1


https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Ne  HaummenoBaHue pa3zenoB U TEM IIPOTPaMMBbI
/o

5.3 Mexanuyeckas SHeprus

Hroro no pazneny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KITACC

Ne  HaummeHoBaHHe pa3zienoB U TEM IIPOTPAMMBbI
n/m

Paszgen 1. TemtoBele siBneHus
1.1 Ctpoenue u cBOiCTBa BelleCTBa

1.2 TemnoBsie IPOIECCHI

Hroro no pazneny
Paznen 2. DnekTpuyeckre U MarHUTHBIE SIBJICHUS

2.1 Drnextpudeckue 3apsibl. 3apsHKEHHBIC Tella U UX
B3aMOJEICTBUE

2.2 TloCTOSIHHBIN YJIEKTPUUECKUM TOK
2.3 MaruutHble SIBICHUS
2.4 DNeKTpOMarHWTHas WHIYKITUS

Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIIACC

No  HammMeHoBaHHE pa3felioB U TEM IIPOTrPaMMBbI
/a

Pazgen 1. Mexanuueckue ABJICHUA

1.1 Mexanundeckoe JABHOKCHHUC U CII0COOBI €0 OIMMCAaHUS

1.2 BzaumopeiicTBue Ten

1.3 3axoHbI coXpaHeHUs

Hroro no pazaeny

Pa3znen 2. Mexanudeckue kojaebaHUs U BOJHBI
2.1 MexaHudyeckue KoJeOaHus

2.2 MexaHU4YeCcKUE BOJIHBI. 3BYK

Hroro no pasaeny

8
15

KonnyecTBo 4yacoB
Bcero Konrtposbasie

paboThl
4 1
12
3
68 3

KonnyecTBo 4yacoB
Bcero Kontposbasie

paboThI

7

21 1
28

7

20 1
6 1
4

37

3

68 3

KonnuecTBo uacos
Bcero KontpomnbsHbie

padoThI

10
20 1
10
40

Pazgen 3. 3JICKTp0MaFHI/ITHOC IOJIC U 3JICKTPOMATHUTHBIC BOJIHBI

3.1 aﬂeKTpOMaFHI/ITHOC MOJIC 1 JJICKTPOMArHUTHBIC

6

IIpaxTHueckue
paboThI

1

12

[IpaxTHueckue
paboThI

1.5

145

[IpakTryeckue
paboThI


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Ne  HammeHnoBaHue pa3fesioB U TEM IIPOTrPaMMBbI KonnyecTBo 4yacoB

n/m Bcero Konrponbnsie [TpakTrueckue
paboThI paboThI
BOJIHBI
Hroro mo paznmeny 6
Pa3nen 4. CeeroBblie sBICHUS
4.1 3akoHBI paclpoCTpaHEHUsI CBETA 6 2
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3
4.3 PaznoxeHne OEJIOTO CBETA B CIICKTP 3 2
Hroro no pazgeny 15
Paznen 5. KBanToBbIE SIBIICHUS
5.1 HcnyckaHue u TOTJIONICHUE CBETa aTOMOM 4 1
5.2 CrpoeHue aTOMHOTO sizipa 6 1
5.3 SnepHble peakiuu 7 1 1
Hroro no pazneny 17
Paznen 6. [loBroputensHO-0000111aI01INIT MOTYITH
6.1 TloBTopeHue u 0000IIEHUE CONEPKAHUSI Kypca 9 2
¢bu3uku 3a 7-9 knace
Hroro no paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
[TOYPOYHOE [TJTAHMPOBAHUE
7 KIIACC
No Tewma ypoka KommuectBo yacos
/i Bcero Kontponbsaeie I[IpakTudeckw
paboThI paboThI
1 ®wusuka — HayKa 0 NpUpoje. SBICHUS MPUPOIbI 1
2 Ousnyeckue sBJICHUS 1
3 Ousnyeckue BEIUYMHBI U UX U3MEPEHHE 1
4 Vpoxk-uccnenopanue "VM3mepenue TemmnepaTypsl pu nmomomu 1 1
XKUJKOCTHOTO TEPMOMETpA U JaTYhKa TeMIiepaTrypbl"”
5 Meroasl HayyHOTO MO3HaHUA. Onucanue Gpusndeckux siBiueHun 1
C TIOMOIIIBIO MOJieNei
6 VYpoxk-uccnenosanue "lIpoBepka rumnoTessl: JAIBHOCTH Moiéra 1 1
1Iapuka, MylmeHHOro TOPU30HTAIILHO, TeM 00JIbIIIe, YeM
OobIIe BhICOTA ITycKa"
7 Crpoenue BemiectBa. OMBITHI, TOKa3bIBAIOIINE AUCKPETHOE 1
CTpOEHUE BEIleCTBa
8 JIBmKeHHe 4acTull BelIecTBa 1
9 Vpoxk-uccnenoBanune «OnbITH 10 HAOIIOACHUIO TETIJIOBOTO 1 1

paciupeHus ra3oB»
10 ArperaTHbie COCTOSIHUS BEUIECTBA 1

11 OcoGeHHOCTH arperatHbIX cocTOsIHUNA Bojbl. O600menne no 1
pazzneny «llepBoHadanbHble CBEJICHUS O CTPOCHUU BEILIECTBA»

12 Mexanuueckoe ABmxeHne. PaBHomepHoe u HepaBHOMepHOe 1


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Ne
n/n

13

14

15

16

17

18

19

20

21
22

23

24

25

26

27
28

29

30

31

32

33

34

Tema ypoxka

JIBIKECHHE

Ckopoctb. Enunuiiel ckopoctu
Pacuer nmytu u BpeMeHU ABUKEHUS
HNuepuus. Macca — Mepa HHEPTHOCTH TEN

IInotHOCTE BemecTBa. Pacuer Maccel u o0BeMa Tejia 1o ero
IIJIOTHOCTH

JlabopaTtopHnas pabota «OnpeneneHne MmI0THOCTA TBEPIOTO
TEIa

Pemenue 3agaug mo reme "IlmoTHOCTH BemecTna"

Cuita Kak XapaKTepuCTHKa B3auMoaencTBus Ten. Cuiia
ynpyroctu. 3akoH ['yka

JlabopaTtopHas pabota «3y4eHne 3aBUCUMOCTH PACTSIKEHUS
(medopmanmn) MPy>KUHBI OT MPUITIOKEHHON CUITBD»

[[ABnenne Tsarorenns. Cumna TSHKECTH

CBs3b MKy CUJIOHN TSKECTH M Maccou Tena. Bec tena.
Pemenue 3agay nmo teme "Cuna tsokectu"”

Cuna TsKecTH Ha Ipyrux mianerax. dusnueckue
XapaKTEPUCTUKH TJIAHET

N3amepenne cun. Jlunamomerp
Bec tena. HeBecomocTth

CroxxeHue AByX CUJI, HAMPABJICHHBIX MO OJTHOM MPSMOM.
PaBHOfielicTBYIOIIAS CHIT

Pewenue 3agau no reme "PaBHonelicTByromas cuin'
Cunia TpeHus u €€ Bubl. TpeHue B IPUPOJIC U TEXHUKE

JlaboparopHas paboTa «3yueHne 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CHJIBI IaBJICHUS U XapakTepa
COTPHUKACAIOIIUXCS TOBEPXHOCTEI»

Pemrenue 3agau Ha onpeieneHre paBHOICHCTBYIOIIEH CUJTTBI
Pemenue 3agau o Temam: «Bec Tenay, «'paduueckoe
n3o0paxenue cunmy, «Cunbly, «PaBHOIEHCTBYOMIAS CHUI»

KonTtponsHas padota o Temam: «MexaHHdecKoe TBUKEHUEY,
«Macca, mIoTHOCTBY, «Bec Tenay, «['paduueckoe
n3o0paxenue cumy, «CHibh

I[aBHCHI/IC. Cnoco0Ob1 YMCHBUICHUS U YBCIIMUCHUA NABJIICHUSA

JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUs Ta3a OT 00bEMa,
TeMIIepaTyphl

KomnunuectBo yacos

Bcero Konrpoisibabie  IIpakTnuecku
paboThI paboThI


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

Ne Tema ypoka KomnyecTBo 4yacos

n/n Bcero Kontponbabie  [Ipakruueckw
paboThI paboThI
35 Ilepenaua paBneHust TBEPABIMU TEIAMH, )KUIKOCTAMH H 1
razamu. 3akoH Ilackans
36 /[laBieHue B KUIKOCTH U r'a3e, BBI3BAHHOE JICHCTBUEM CHIIbI 1
TSDKECTH

37 Pemenwne 3ama4 o Teme «JlaBneHue B )KUIKOCTH U Ta3e. 3akoH 1

[Tackaisa»
38 CooOmarommecs coCyabl 1
39 T'mapaBiuyeckuit mpecc 1
40 Manomertpsl. [TopirHeBO# KUAKOCTHBII HAcOC 1
41 Atmocdepa 3eMiu U IPUUHMHBI €€ CYIIECTBOBAHUS 1
42 Bec Bo3ayxa. ATMoc(hepHOE JaBJICHHE 1
43 UNsmepenue armocheproro aapieHus. OnsiT Toppuderm 1
44 3aBHCUMOCTHh aTMOC(EPHOTO MABICHUS OT BHICOTHI HAJT 1

YPOBHEM MOPSI
45 Bbapomertp-anepona. ATMochepHOE NaBICHUE HA Pa3IudHbIX 1

BBICOTax
46 Pemenue 3amau o teme " AtmochepHoe naBieHue" 1
47 ]lelicTBHE )XKMJIKOCTH U T'a3a HA MOTPY)KEHHOE B HUX TEJIO. 1
ApxumesnioBa cuia
48 JlabGoparopHas padota «OmnpeaeeHne BHITAIKHBAIOMEH CHTbl, 1 1
JeMCTBYIOUIEH Ha TeJ0, HOTPYKEHHOE B )KUJKOCTH
49 JlabGoparopHas padota o teme «lccnenoBanue 3aBucumMoct 1 1
Beca Tela B BOJE OT 00bEMA MOTPYKEHHOU B )KUJIKOCTh YAaCTH
Tena»
50 IInaBanwme Ten 1
51 JlaGopartopuas padora "KoHCcTpynpoBaHHe apeoMeTpa Uiu 1 1
KOHCTPYHPOBAHUE JIOJKHU U OIpeieieHne e
rpy3010AbEMHOCTH"
52 Pemenune 3ana4 no Temam: «llnaBanue cymaos. 1
BosnyxomnaBanuey, «J{aBneHue TBEpAbIX Tell, )KUIKOCTEH U
ra3oB»
53 KoHTponbHas paboTa 1o Teme «JlaBjaeHne TBepAbIX Ted, 1 1
KUAKOCTEH U Ta30B»
54 Mexanunyeckas pabora 1
55 MoruHocTh. ENWHUIIEI MOTITHOCTH 1

56 VYpok-uccrnenosanue "Pacuér MOIIHOCTH, pa3BUBAEMOM MPU 1 1


https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Ne Tema ypoka KomnyecTBo 4yacos

n/m Bcero Kontponpnbsie  IIpakruuecku
paboThI paboThI
noabéMe 10 jecTHuue"
57 IIpocteie MexaHu3Mbl. Peruar. PaBHOBecue cuil Ha ppluare 1
58 Poruaru B Texnuke, ObiTy U ipupoae. JlaboparopHas padora 1 0.5
«HccnenoBanre yCIIOBHI PAaBHOBECHS phIUaray
59 Pemenwne 3ama4d o TeMe «Y CIIOBUSI pABHOBECHS phIUaray 1
60 KoadduiueHT mone3Horo 1eiHCTBIS MEXaHU3MA. 1 0.5
JlabopaTtopnast pabora «M3mepenne KII1/] HakmoHHOM
MJIOCKOCTU»
61 Pemenwne 3amau mo teme "Padota, momuocTs, KIT/T" 1
62 Mexanndeckas sHeprus. Kuaerndyeckas M IOTEHIMATbHAS 1
SHEPTrUs
63 3akoH coxpaHEHHs] MEXaHUYECKOH SHEPTHH 1
64 YpoK-3KCIEPUMEHT 10 TeMe "DKCIepUMEHTaTbHOE 1 1
oTpe/ielIeHue U3MEHEHUS KHHETHYECKON U IMOTEHIIMATBLHOM
SHEPIrUU MPY CKATHIBAHUU TeJa 0 HAKIIOHHOMW IIIOCKOCTH"
65 KontponsHas padora o teme «PaboTa 1 MOIITHOCTb. 1 1
OHeprus»
66 PesepBHblil ypok. Pabota ¢ Tekcramu no Teme "Mexanndeckoe 1
nBIkeHue"
67 PesepBHbIil ypok. PaGoTa ¢ TekcTtamu no teme "JlaBineHue 1
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"
68 PeseprHbIit ypok. PaboTta ¢ Tekcramu no teme "Pabora. 1
MomtHocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KIIACC
Ne n/m Tema ypoka KonunuecTBo 4acoB
Bcero Kontponsabie Ilpaktudeck
paboThI paboThI
1 OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-KHHETUYeCKO# Teopun 1
Y UX OTIBITHBIE MTOATBEPIKACHUS
2 Macca u pa3Mep aToMOB U MOJIEKYII 1
3 Mojenu TBEPAOTO, KHUAKOTO U ra3o00pa3Horo cocrosuuit 1
BEIECTBA
4 OOBbscHEHUE CBOMCTB TBEPAOTO, )KUJIKOTO U razoobpaszHoro 1

COCTOSIHUMH BeIl[eCTBAa HA OCHOBE MOJIOKEHUI MOJIEKYISPHO-
KUHETHUYECKOH Teopuu
5 Kpucrannuueckue u amop¢Hsbie Tena 1

6 CMmaunBaHue u KalmUJISIPHOCTD. HOBCpXHOCTHOC HaTsDKeHue 1

7 TemoBoe pacmMpeHue U cxaTue 1


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

Ne n/m Tema ypoxa

10

11

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27

28

Temnepatypa. CBs3b TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBMKEHUS YaCTHI]

Buytpennss sneprusi. CriocoObl ”3MEHEHUS! BHYTPEHHEN
SHEPruu

Bunael Tennonepenaun

VYpoxk-koupepennus "[IpakTuueckoe UCIOIb30BAHNE
TEIUIOBBIX CBOMCTB BEILIECTB U MaTEpUAJIOB B LEISIX
sHeprocOepexxeHus"

KonnuectBo TeruioTel. YeapHasa TEMIIOEMKOCTD

VYpaBHeHue TermioBoro O6ananca. TemiooOMeH U TeIoBoe
paBHOBecHe

JlabopaTtopHnast pabdota "HccnenoBanue siBICHUS
TEMI000MEeHa MTPU CMENTMBAHUHN XOJIOTHON M TOpsiYei BOIbI"

Pacuer xonmmaecTBa TCIIJIOTHI, HGO6XO)II/IMOI‘O JJIA
Harp€BaHuA TCJIa U BBIACIIACMOI0 UM ITPU OXJTAXKIACHUHA

JlabGopaTtopHnas pabota "OnpeneneHue yaeabHON
TEIJIOEMKOCTH BellecTna"

DHeprus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPaHUs

IInaBnenue u OTBEPACBAHNUEC KPUCTAITIMYCCKUX TCII.
y,Z[eJ'IBHaﬂ TCIIJIOTA IIJIaBJICHUA

JlabGopaTopHas pabota "OnpeneneHue yaeabHON TEMIOThI
JIaBjiaeHud Jbpaa"

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue

Kunenue. VY aenbpHas TenjaoTa napoo6pa30BaHI/1;1 n
KOHACHCAIIHUH. 3aBHCHUMOCTh TEMIICPATYpPhbl KUIICHHUS OT
aTMOC(bepHOl"O JaBJICHH A

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "Onpenenenue
OTHOCHUTEIILHOM BJIaKHOCTH BO3ayXxa"

Pemenue 3amau Ha ONpCACIICHUC BJIA)KHOCTH BO31yXa

[IpunHnume! paboTh! TemaoBbIX ABUrateneif. [laposas
TypOuHa. /IBurarens BHyTPEHHETO CTOpaHus

KIIJI rermmoBoro asuratesns. TenaoBble IBUTATENH U 3alllUTa
OKpYXarolen cpebl

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX
poueccax

[ToaroToBka Kk KOHTPONBHOM paboTe Mo Teme "TemnoBsie
siBieHUs. MI3MeHeHue arperartubix COCTOsSIHUI BellecTBa"

KonTtponrHast padota o Teme "TerioBsie SBIEHUS.
W3MeHeHne arperaTHbIX COCTOSIHUM BelecTna'

KomnmuectBo yacos

Bceero Kontposbable  IIpaktuueck
paboThl paboThI

-
-


https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne m/m Tema ypoka KomnyecTBo 4yacos
Bceero Kontposbable  IIpaktuueck

paboThl paboThI
29 Onexrpuzanys Tei. J{Ba poaa 3IeKTPUYECKHUX 3apsiI0B 1
30 VYpoxk-uccnenoBanue "DIeKTpU3anus Ted MHAYKIHeH u npu 1 1
CONIPUKOCHOBEHUU"
31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona 1
32 Onexrpuyaeckoe moJie. HanpssykeHHOCTh AIEKTPHYECKOTO 1
nons. [IpyHIMN cyneprno3unuy AEKTPUYECKUX MOJIEH
33 Hocurenun snexTpudeckux 3apsaoB. DineMeHTapHbIH 3apsan. 1
Crpoenue aToMa
34 [IpoBOTHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS 1
ANMEKTPUIECKOTO 3apsijia
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB AIEKTPUYECKUX 1
3apsoB
36 DNEKTPUUYECKUHN TOK, YCIOBHUS €r0 CYIIECTBOBAHHSI. 1
HcToYHMKH 3EKTPUYECKOTO TOKA
37 JIeNCTBHS SIEKTPUYECKOTO TOKA 1
38 VYpoxk-uccnenoBanue "JleiicTBUE INEKTPUIECKOTO Moyt HA 1 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DIEeKTPUYECKUNA TOK B METAIIJIAX, KUIKOCTAX M ra3ax 1
40 DnexTpuyeckas 1enb U e€ CoCTaBHbIE YacTH 1
41 Cuna toka. JlaboparopHas padota "M3mepenue u 1 0.5
peryJiMpoBaHUe CHJIbI TOKA"
42 Dnekrpuyeckoe Hanpspbkenue. Bonbtmetp. Jlabopatopuas 1 0.5
pabota "U3mepenue u peryivpoBaHue HarpsbkeHus"
43 ConpoTuBieHue MPOBOJHHUKA. Y IEIbHOE CONIPOTUBJICHHE 1
BEIECTBA
44 JlaboparopHas paboTa "3aBHCUMOCTb dJIEKTPUUECKOTO 1 1
COMPOTHBIICHUS TIPOBOJIHUKA OT €TO JUIMHBI, IJIOMIAIN
MONEPEYHOro CeYeHUs U MaTepuana”
45 3aBUCHUMOCTh CHJIbI TOKA OT HAanpspkeHus. 3akon Oma g 1
y4dacTKa [enu
46 JlaGopaTtopHnas pabora "McciaenoBaHue 3aBUCUMOCTH CHJIIBI 1 1
TOKa, HJIYIIIErO Yepe3 PE3UCTOp, OT COMPOTUBICHHUS
pe3ucTopa U HAMPSHKEHUS Ha pe3ucTope”
47 [TocnenoBarenbHOE U NApAIIIENbHOE COSAUHEHUS 1
MIPOBOTHUKOB
48 JlaGopatopHas pabota "IIpoBepka mpaBuia ClI0KEeHUS 1 1
HaMpsKEHUH TIPU MOCIIE0BATEIbHOM COSTMHEHUH JIBYX
pe3ucropos”
49 Jlaboparopnas padota "IIpoBepka mpaBuiia ais CHUIbl Toka 1 1

IIpY MApaJJIENbHOM COEJUHEHUH PE3UCTOPOB"
50 Pemrenue 3agau Ha npumeHeHue 3akoHa Oma st 1


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Ne n/m Tema ypoxa

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Pa3IMIHOIO COCANMHCHUA IMTPOBOJHUKOB

PaboTta 1 MOIITHOCTP AMEKTPUIECKOTO TOKA. 3aKOH JKOyIIs-
Jlenua

JlaboparopHuas padota "Onpenernenne padboThl ¥ MOIITHOCTH
AIEKTPUIECKOTO TOKa"

DneKTpUUYecKue e U MOTPEOUTENHN IEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3amblkaHue

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnexTpuueckue 3apsapl. 3apsDKCHHBIC Tea U UX
B3auMoieiicTBus. [locTOSIHHBIN 31eKTpUYecKuil TOK"

KonTponbHas pabota no teme "DneKkTpruueckue 3apsibl.
3apspKeHHBIE Tella M BX B3auMoAecTBUA. [loCcTOSIHHBINM
AIEKTPUYECKUN TOK"

ITocTosTHHBIE MarHUTHI, UX B3aUMOJICHCTBHE

VYpok-uccnenoBanue "M3ydeHne mosieil moCTOSHHBIX
Mar{uToB"

MaruutHOe 1oj1e. MarguTHoe IoJjie 3eMIIH U €r0 3HaUeHHEe
JUTS SKU3HU Ha 3eMilie

Onr Opcrena. MarHUTHOE MOJIE ANEKTPUUECKOTO TOKA
bIMarHuTHOE MoJie KaTYIIKU C TOKOM

[IpuMeHeHue 3eKTpOMarHiuToB B TeXHUKE. JlabopaTtopHas
pabora "M3ydyeHue AEMCTBUS MarHUTHOTO TIOJISI HAa TPOBOTHUK
C TOKOM"

DneKTpoABUraTelb HOCTOSTHHOTO ToKa. Mcnonb3oBanue
AJIEKTPOABUTaTeNe B TEXHUUECKUX YCTPONUCTBAX U Ha
tpancnopre. JlaboparopHnas padora "KoHcTpyrpoBaHue u
n3ydeHue paboThl AeKTpoBUraTesns”

OnbiThl @apajiesi. 3aKOH JIEKTPOMArHUTHON WHTYKIIHH.
[IpaBuno Jlenna

OnextporeHepatop. CocoObl NOTYYSHHS TEKTPUUECKO R
SHEPruu. DIEKTPOCTAHIIUU HA BO30OHOBIIIEMbIX UCTOUYHUKAX
SHEPruu

[ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "DICKTPUICCKUE
U MarHUTHBIE sIBJIeHUS"

KonTponsHas pabota o teme "DneKkTpruueckre U MarHUTHBIE
SABJIEHUS"

PesepBHriit ypok. Pabota ¢ Tekctamu no teme "TernmnoBsie
siBIeHUS"

PesepBHriit ypok. Pabota ¢ Texctamu o teme "IlocTossHHBIH
ANEKTPUUECKUH TOK"

PesepBHriit ypok. PaboTa ¢ Tekctamu o teme "MarHuTHbIC
siBIeHUs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KIIACC

KomnmuectBo yacos

Bceero Kontposbable  IIpaktuueck
paboThl paboThI

|

68 2 14.5


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

10
11

12

13

14

15

16
17

18

19

20

21

22

23

24

Tema ypoxka

Mexannueckoe JBHKeHME. MarepualibHast TOUKa

Cucrema orcuera. OTHOCUTEIIFHOCTh MEXAHHUECKOTO
OBUXXCHUA

PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE

HepaBnomepnoe npsimonunerinoe apuxenue. Cpentss u
MTHOBEHHAs CKOPOCTh

[IpssMOMHENHOE PAaBHOYCKOPEHHOE JIBHJKEHHE. Y CKOpEHUE

CKopoCTb MPSAMOJIUHENHOTO PABHOYCKOPEHHOTO JIBUKEHUSI.
I'paduk ckopoctu

JlabopaTtopHnast pabota "OrnpeaeneHrue yCKOPEHHs Teja npu
PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOM MJIOCKOCTH"

CoOoguoe magenune tei. OneiTe! I annnes

PaBHOMEpHOE nBHXKEHHE 1O OKpYXHOCTH. [leprnosa n wactora
oOpaitenus. JIuHelHas U yrjaoBasi CKOPOCTH

LenTpocTpeMuTenbHOE YCKOPEHHE
[TepBriit 3akoH HptoToHA. BekTop cuiibl

Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS crla
Tpetuii 3akoH Herotona. Cynepno3uiius cui
Pemenue 3a1ay Ha npuMeHeHue 3ak0HOB HproToHa
Cuna ynpyroctu. 3akoH ['yka

Pemenue 3aaau no teme «Cuia ynpyroctu

Jlaboparopnas pabota «OnpeneneHne KecTKOCTH
MIPYXUHBDY

Cuna TpeHus
Pewrenue 3agau o reme «Cuiia TpeHUs»

JIaGopatopHas pabota "Onpenenenue ko3dduiuenta
TPEHUS CKOJIbXKEHUS"

Permrenue 3agau mo teMme "3akonsl HeroTona. Cuia
ynpyroctu. Cuina TpeHus"

Cuta TSHKECTH M 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPEHHUE
CBOOOHOTO IMaJCHUA

Ypok-koHpepenus "JIBukeHne Tex BOKPYT
rpaBuTalMOHHOTO 1eHTpa (CoaHeuHast CUCTEMA).
TamakTukn"

Pertenne 3agau mo teme "Cuiia TSHDKECTH M 3aKOH

KomnmuectBo yacos

Bcero KoHTposibHBIE
paboThl

IIpakTrueckue

paboThI


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Ne  Tema ypoka KomnyecTBo 4yacos

/1 Bcero Kontposbable  IIpaktuueckue
paboThl paboThI

BCEMUPHOTO TArOTeHUs"

25 [Ilepast kocMuueckasi ckopocts. HeBecomocTs u neperpysku 1

26 PaBHOBecue MaTepHaTbHOW TOUKH. AOCOIIIOTHO TBEPIOE 1
Teno. PaBHOBecue TBEPAOIO Teia C 3aKPEIIEHHON OCBIO
BpallleHUs

27 MowmenTt cuibl. LleHTp TsKecTn 1

28 Pemenue 3amgau o reme "MowmenT cuibl. Lentp msokectu" 1

29 TloaroroBka K KOHTPOJILHOW paboOTe 10 TeMe 1
"Mexanudeckoe qBkeHue. Bzaumopaeiicteue Ten"

30 KonTtposbHas padoTa mo reme "MexaHudeckoe JBrkeHne. 1 1
B3aumonericteue Ten"

31 Wwmmynbe Tena. IMImynbe cuitbl. 3aKOH COXpaHEHHS 1
HMMITyJIbCa. YTIPYTO€ U HEYNIPYTro€e B3anMOJECHCTBUE

32 Pemenne 3amau o TeMe "3aKOH COXpaHEHUS UMITyJIhca" 1

33  VYpoxk-koHpepenuus "PeakTuBHOE ABMKEHHUE B ipupoae 1 1 1
TeXHHUKE"

34 Mexanudeckas paboTa U MOIITHOCTD 1

35 Pabota cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHUJTBI TPEHUS 1

36 JlaGopatopHas pabota «OmnpeneneHue padoThl cUiibl TpeHus 1 1
MIPU PAaBHOMEPHOM JIBFDKEHHH TeJla 110 TOPU30HTATBHOM
TTOBEPXHOCTI)

37 Cps3b sHeprun u padoTsl. [loTeHnanbHas sHeprus 1

38 Kunernueckas sHeprusi. Teopema o KHHETHYeCKO# sHeprun 1

39 3aKOoH COXpaHEHHUS SHEPTUU B MEXaHUKE 1

40 JlabGoparopHas pabota «/3yueHue 3aKkoHa COXpaHEHUS 1 1
SHEPT UM

41 KonebaTenpHOE NBKCHHUE M €T0 XapaKTEPUCTHKU 1

42 3atyxarouue kojeOaHus. BeiHyKIeHHbBIE KoeOaHuUs. 1
Pe3onanc

43 MaremaTtuueckuil ¥ NPYKMHHBIM MasTHUKH 1

44 Ypok-uccrienoBanue «3aBUCUMOCTb Nepuoja koyuedanuit ot 1 1
KECTKOCTH MPYKUHBI U MAacChI TPy3a»

45 TlpeBpaleHue SHEPTUU TTPU MEXAHUYECKUX KOJEOAHUIX 1

46 JlabopartopHas pabora «OnpeneneHue 4acToTsl U nepuoga 1 1
KoJiebaHuil TPYKMHHOTO MasTHUKA

47 JlaboparopHas pabota «IIpoBepka HezaBucuMOCTH Tieproga 1 1

KoJIeOaHU I rpys3a, nOABCHICHHOTO K HUTHU, OT MACChI I'py3a»


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

n/n
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53

54

55

56
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60

61

62
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65

66

67

68

69

Tema ypoxka

Mexaunueckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpomonbHBIE M TONIEPEYHBIE BOJTHBI

Ypok-koH(pepeHus "MexaHu4ecKie BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHbI"

3Byk. Pacnpoctpanenue u oTpaxeHue 3ByKa

Ypok-uccienosanue "HabimoeHe 3aBUCUMOCTH BBICOTHI

3ByKa OT 4aCTOTHI"

['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUUYECKUN PE30HAHC
Ypok-koHpepenuus "YnpTpazByk U HHPPa3BYyK B IPUPOJE U

TeXHUKE"

[ToarotoBka K KOHTPOJBHOU paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHn4eckue KojaeOaHus U BOJHBI"

KonTtponbHas padoTa mo Teme "3aKoHBI COXpaHEHUS.
Mexanudeckue KoJieOaHus U BOJIHEL"

DNeKTpOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJTHBI

CBoOICTBA DIIEKTPOMAarHUTHBIX BOJIH

Ypoxk-koupepennus "lllkana 31eKTPOMarHUTHBIX BOJIH.
Hcnonb30BaHNe 3IEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM
cBa3n"

Ypok-uccnenoBanue "N3yuyeHne CBOUCTB
AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIEHOTO
tenedona"

Pemenne 3aaa4 Ha OoIpCaAcCICHUC YaCTOThI U JAJTMHBL
SHCKTpOMaFHHTHOﬁ BOJIHBI

DnekTpoMarHuTHas npupoja ceera. CKopocTh CBeTa.
BoaHoBEIE cBOIiCTBa cBETA

Hctounuku ceta. [IpsamosinHeitHOe pacipoCTpaHEHUE
ceeta. 3atmenus Connua u JlyHel

3aKoH OTpaXCHHUA CBCTA. 3ep1<ana. Pemenue 3amau Ha
IIPUMCHCHHUEC 3dKOHA OTPAXXCHUA CBCTA

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPCJIOMJICHHA CBCTA

ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA. Hcnonb3oBanue

MOJIHOTO BHYTPCHHET'O OTPAXKCHUS B OIITUICCKUX
CBCTOBOAAX

JIaboparopHas pabota "MccrnenoBanue 3aBUCUIMOCTH YIiia
MPEJIOMIIEHUS CBETOBOTO JIy4ya OT YIJIa MaJIeHUs Ha TpaHulle

nn

"BO3/1yX-CTEKIIO

Ypok-koHpepenus "Vcnonb30BaHre MOTHOTO BHYTPEHHETO

OTpPaAXKCHUSA: CBETOBObI, OIITUKOBOJIOKOHHAA CBSI3B"
Jlnna3elr. OnTHdeckas CHila JIMH3BI

IToctpoenue n3o0pakeHui B TMH3aX

KomnmuectBo yacos

Bcero Kontposbable  IIpaktuueckue
paboThl paboThI
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Tema ypoxka

Jlaboparopuas padota "Onpenenenre (HOKyCHOTO
paccTOsIHUS U ONITUYECKOM CUIIbl cOOMparolei JIUH3bI"

Ypok-koH(peperus "OnTuyeckue THH30BbIC TPUOOPH"
I'na3 kak ontuyeckas cucreMa. 3peHue

VYpoxk-koupepennus "edextsl 3penus. Kak coxpanuts
3peHue"”

Paznoxxenue 6enoro csera B criektp. OnbiTel HploTOHA.
CrnosxeHune ciekTpajabHbIX IIBETOB. Jlucnepcus cBera
JlabopaTtopHast pabota "OMBITHI 1O PA3JI0KEHUIO OETI0TO
CBETa B CHEKTP U BOCIPUATHUIO I[BETA MPEIMETOB MIPU UX
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"

VYpoxk-npaktukyMm "BoJiHOBBIE CBOMCTBA CBETA: AUCTIEPCUS,

uHTepdepeHus u nudpaxuus”
OmnsiTel Pezepdopaa v miianerapHasi Mo€Ib aToMa

[Toctynatel bopa. Moaens atoma bopa

Hcnyckanue u noryiomeHrne ceera aromom. KBaHThI.
JIuneityaTbie CEKTPbI

Ypoxk-nipaktukym "Habmonenre ciekTpoB ucnyckaHus"
PannoakTUBHOCTD U €€ BUJIBI

Crpoenue atoMHOro siipa. HykinonHas mojenb

Pa,Z[I/IoaKTI/IBHBIC IIpEBpaAIICHUA. H3otonsl

Pemenue 3agau no treme: "PagnoakTuBHbBIC NpeBpalieHus"

[lepuon nomypacnana

Ypok-koHpepenus "PaguoakTuBHbIEe U3TYyYCHUS B
MpUpoe, METULIMHE, TEXHUKE"

H,Z[epHLIe pCaKkiuu. 3aKoHBI COXpaHCHUA 3apsaI0BOTO U
MaCCOBOI'O YHUCCII

3Hepr1/m CBA3U aTOMHBIX A1CP. CBs13b MacChl U OHCPrun

Pemenwue 3anau no teme "fAnepusie peakunn”

Peakuuu cunresa u nenenus saep. ICTOUHUKH SHEPTUU
CouHIiia u 386311

Ypok-koupepennus "Anepuas suepretuka. JlericTBus
PaIMOaKTUBHBIX U3TyYE€HUN HA )KUBbIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJILHOU paboTe 1O TeMe

KomnmuectBo yacos

Bcero KoHTposibHBIE
paboThl

IIpakTrueckue
paboThI
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Tema ypoxka

"DIeKTPOMAarHUTHOE 110JI€. DIEKTPOMAarHuTHbIE BOJIHBI.
KsanToBrbie siBneHus"

KonTtposnsHast paboTa o Teme "DIeKTpoMarHuTHOE TI0JIE.
DneKkTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBiIeHUS"

[ToBTOpenue, 0606menue. JlabopaTtopHbie pabOTHI 10 Kypcy
"B3aumoneiictBue ten"

[ToBTOpenue, 06061meHne. Pemenne pacueTHbIX U
KayeCTBEHHBIX 33/1a4 1o Teme "TernnoBble npoiecch”

[ToBTOpenue, 06061meHne. Pemnenne pacueTHbIX U
KadecTBeHHBIX 3a7a4 o Teme "KIIJ[ TerioBsix qeurarenei"
[ToBTOpenue, 06061meHne. Pemenne pacueTHbIX U
KauecTBeHHBIX 3a1a4 1o teme "KIIJ] anekrpoycraHoBOK"
[ToBTOpenue, 06061menue. JlabopatopHsie paboThI IO KypCy
"CBeToBbI€ sBIEHUA"

[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme
"Konebanus u BoTHBI"

[ToBTOpenue, o6o6menne. PaboTa ¢ TekcTamu Mo Teme
"CBETOBLIE SIBJICHUS"

[ToBTOpenue, o606menue. Pabora ¢ TekcTramu 1o Teme
"KBanToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

YYEBHO-METOAMYECKOE OBECIIEHEHME OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHAJIBI JIJIA1 YUEHUKA

METOJIUYECKHNE MATEPHAJIBI JIJIS1 VHUTEJIA

KomnmuectBo yacos

Bcero KoHTposibHBIE
paboThl
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U PPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

IIpakTrueckue
paboThI
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