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INOACHUTEJIbBHASA 3AIINCKA

ConepkaHue IporpamMMbl HAaIlpaBlI€HO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOM I'pPAaMOTHOCTH Y4YalllUXCs M OpraHU3alMio H3y4deHHs (U3MKH Ha
JeSITeIbHOCTHOM OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH nipeamera B peanmuzauun tpedoanuit ®I'OC OOO (IIpukaz Munnpocsemenus Poccun ot
31.05.2021r Ne287, sapeructpupoBad MuHuCTEpcTBOM focTuimu Poccuiickoit ®enmeparuu 05. 07. 2021r., per. mHomep- 64101) x IuTaHUPyEMBIM
JUYHOCTHBIM W METANpeIMETHBIM pe3ylbTaTaM OOYy4YeHHS, a TaKKe MEKIIPEIMETHBIC CBSI3UM ECTECTBCHHOHAYYHBIX Y4YEOHBIX IMPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

Jannas nporpamma chopmupoBana ¢ yuerom padoueit mporpammsel Bociiutanust [ BOY COLL n. Komcomonbckuii. Peanu3zamnms BocnutaTeasHOTO
NOTEHIIMAaJIa ypoKa OCYIIECTBIISIETCS Uepe3 UCIOIb30BAHNUE PA3IMUHBIX (POPM U METOJI0B 0OyUEHUS:

e  YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOILIEHUN MEXy YUUTEIEM U €r0 YUEHUKAMU;

o IPHBJICYEHUE BHUMAHUS IIKOJIBHUKOB K LIGHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpOKax sSBJICHUH, OpraHu3alus ux paboThl ¢ MOIy4aeMol Ha ypoKe
COLMAIBHO 3HAYMMOM HH(pOpMAIIHEH;

¢ HCHOJb30BaHHE BOCHUTATEIbHBIX BO3MOXKHOCTEN COAEp)KaHUs y4eOHOIr0 IpeAMeTa yepe3 JEMOHCTPALMIO JIETSIM IPUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOTO TIOBEJICHUS, TIPOSIBIICHUS YEIIOBEKOIIOOHS U T0OPOCEPACUHOCTH, Yepe3 oJ00p COOTBETCTBYIONIMX TEKCTOB ISl UTCHHS, 3a4a4 JUIs
peleHus, IpoOIeMHBIX CUTyaluil 17151 00CYKIEeHUs B Kiacce;

o TPHMEHEHHE HA YPOKE HHTEPAKTUBHBIX (POPM pabOThI yUAIIUXCS: HHTEIUIEKTYAIBHBIX UT'P, CTUMYJIUPYIOIIUX [TO3HABATEIBHYIO MOTHBAITUIO
IIKOJbHUKOB; AUCKYCCUH, KOTOPBIE AAIOT yJallUMCsI BO3MOXKHOCTb IPUOOPECTH ONBIT BeIEHUS] KOHCTPYKTUBHOTO IMAJIOra; IPyNIOBOi paboThl Uian
paboThI B Mapax, KOTOPBIE Y4aT IKOJIBHUKOB KOMaHIHON paboTe U B3aUMOJICHCTBHUIO C IPYTUMU JIETHMH,

o BKJIIOYCHME B YPOK UI'POBBIX IIPOLEAYP, KOTOPBIE TOMOTAaOT MOAAEPKAaTh MOTUBALIMIO AE€TEH K NOJyYEHHUIO 3HaHNH, HAJIAXKMBAHWIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce, IOMOTal0T YCTAHOBJICHUIO 100pOKeIaTeIbHOM aTMOC(epbl BO BpeEMsl ypoKa.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O IIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yromuii st €CTeCTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IMPOLIECCOB U
SBJICHUH, U3y4YaeMbIX XUMMEH, Ouojoruei, actpoHoMueil u ¢gusnueckoir reorpadueil. dusnuka — 3TO MpeaMET, KOTOPbI HE TOJIBKO BHOCUT OCHOBHOM
BKJIaJ] B €CTECTBEHHOHAYUYHYIO KapTHMHY MHpa, HO U NPEAOCTaBiIseT Haubojee sCHble 00pa3libl MPUMEHEHUS Hay4HOro METOJa IMO3HaHus, T.e. crocola
HOJy4YEHHUs TOCTOBEPHBIX 3HaHMH o Mupe. Hakonen, ¢pu3nka — 3T0 mpeaMer, KOTOPbI Hapsaay ¢ IPYTMMH €CTECTBEHHOHAYYHBIMU IpeIMETaMH JI0JIKEeH
JIaTh IIKOJIbHUKAM MPEACTaBIEHNE 00 YBIEKAaTEIbHOCTH HAYYHOI'O UCCIIEIOBAaHUS U PaJOCTH CAMOCTOSITEIbHOTO OTKPBITUSL HOBOT'O 3HAHUS.

OnHa 13 TIaBHBIX 337124 (PU3NYECKOro 00pa3oBaHus B CTPYKType 0011ero o0pa3oBaHUsl COCTOUT B ()OPMHUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U
UHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroIuxcs, KOTOpbIe B JalbHeHmeM Oy IyT 3aHATH B CAMbIX Pa3HO 00pa3HbIX cdepax aesrenbHocTH. Ho He MeHee
B)XHOH 3a/1aueil sIBJISIETCS BBIABJICHHUE M MOATOTOBKA TAJTAHTIMBBIX MOJIOJBIX JIIOACH JJIs MPOJOJDKEHUST 00pa3oBaHMs U JaibHeHel npodeccuoHanbHON
JESTEIbBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUI M CO3JaHMM HOBBIX TeXHOJOTHMH. COriacHO MPUHATOMY B MEXIYHAPOIHOM COOOILECTBE
omnpenenenuio, «EcTecTBeHHOHay4Hass T'PaMOTHOCTb — 3TO CIIOCOOHOCTh 4YeNOBEKa 3aHMMaTh AaKTUBHYIO TPaXIAHCKYIO MO3ULHUIO 1O OOIIECTBEHHO
3HAYMMBbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 FOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH uiesiMu. HaydHo rpamoTHBIN
YeJIOBEK CTPEMHUTCS Y4acTBOBATh B apryMEHTHPOBAHHOM OOCYXJIEHUH MPOOIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM W TEXHOJOTHSM, 4TO TpeOyeT OT
HETO CIEAYIOMNX KOMIIETEHTHOCTEN:



N =

HAay4YHO OOBSACHSATH SIBJICHUS,
O CHMUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOTr'O UCCJICAOBAHUA,
HHTCPHIPECTUPOBATh JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCJIbCTBA JJIA ITOJIYUCHWA BBEIBOJOB.

N3zyuenne pu3uku criocoOHO BHECTH pPeIIAOINK BKIal B JOPMHPOBAHNE €CTECTBEHHOHAYYHOM IPAMOTHOCTH O0YYaOLTHXCSI.

HEJX N3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

enu w3ydyenus (U3MKKM Ha ypOBHE OCHOBHOIO oOIIero obpazoBaHus ompezeneHsl B Konnenuuu mnpenogaBaHus ydeOHoro mnpeamera «Dusmnka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoin denepanuu, peanusyrolux OCHOBHBIE 00I€00pa30BaTENIbHBIE IPOrPAMMBbl, YTBEP)KIEHHOW pELICHHEM
Konnernn Munucrepctsa npocBenienus Poccuiickoit @eaepanuu, mpotokod ot 3 aexadpst 2019 r. Ne [1K-4BH.

Lenu n3yyenns Hu3nuKu:

MpHOOpEeTEHNE MHTEPECA U CTPEMIICHHUS 00yUYaIONINXCS K HAYIHOMY M3YUCHHUIO TPUPOJBI, Pa3BUTHE WX WHTEIUICKTYAbHBIX U TBOPUYCCKHIX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS M (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SBIICHUSIM;
(GhopMHPOBaHHE HAYYHOTO MUPOBO33PCHUS KaK Pe3y/IbTaTa U3YUCHHsI OCHOB CTPOCHUS MaTepUr U QyHIaMEHTAILHBIX 3aKOHOB (DPU3UKH;
(dbopMUpOBaHUE MIPEICTABICHU O poJid (PU3UKH JIJISl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BHUTHE NIPEICTABICHUN O BO3MOXHBIX cepax Oymymiel mpodecCHOHATbHOMN eATETbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, IIOJTOTOBKA K JalTbHEHIIIEMY
00y4YEHUIO B 3TOM HaIPaBIICHUHU.

Z[OCTI/I)KCHI/IG JTHX 1IeNeH Ha YPOBHE OCHOBHOTI'O 06Iuer0 O6pa30BaHI/I${ obecrieunBaeTcs peUICHUEM CIICAYIOIIHNX 3a1a4:

npuoOpeTeHne 3HaHU# O IUCKPETHOM CTPOSHHHU BEIIEeCTBA, O MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPHUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUI ONUCHIBaTh U OOBACHTH (PU3NYECKUE SIBJICHUS C UCIIOIb30BaHUEM MOJTYYEHHBIX 3HAHUH;

OCBOEHHUE METOJOB PEIIEHUS TPOCTEHIINX pacYETHBIX 33/1a4 C UCIOJIb30BAHUEM (DPHU3MUECKUX MOJIENIEN, TBOPUECKUX U MPAKTUKOOPHEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHUI HaOII0aTh PUPOTHBIE SIBIICHUS U BBIIIOJIHATH OMBITHI, JJAOOPAaTOPHBIE pabOTHI M SKCIIEPUMEHTAIBHBIC UCCIIEOBAHUS C
HCIOJIb30BaHNEM U3MEPUTEIbHBIX PUOOPOB;

OCBOEHHUE NPUEMOB pabOThI ¢ MHPOpMaLuell Gpu3nyeckoro cojepx aHus, BKIOYas HHPOPMALIUMIO O COBPEMEHHBIX TOCTHKEHUAX (DU3UKH; aHAIIU3 U
KPUTHYECKOE OLIEHNBaHNE NH(POpMAIUY;

3HaKOMCTBO cO cpepamu pophecCHOHATLHON IEATEIbHOCTH, CBA3aHHBIMH C (PM3UKON, M COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSAX
¢bu3nueckoil HayKu.

MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBusercs 00s3aTeIbHBIM IPEAMETOM Ha YpOBHE OCHOBHOro o0miero obOpaszoBanus. [laHHas mporpamma
npeycMaTpuBaeT n3ydeHue Gu3uku Ha 6a30BOM ypoBHe B 00bEMe 238 u 3a Tpu roga oOyueHus 1mo 2 4 B HeZeNto B 7 U 8 Kjaccax U 1o 3 4 B HEJelo B 9
KJiacce.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa

®dusnka — HayKa 0 IpUPOJe, U3ydaeT (pu3nyecKue sBICHHUS: MEXaHUYECKHE, TeIUIOBbIC, JICKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BennynHbl. M3mepenue ¢pusznueckux Bennuud. Ousnueckue npudopsl. [lorpemHocts u3mepenuii. MexayHapoHasi CUCTeMa AHHHII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH M3Y4alOT NPUPOAY. EcTeCTBeHHOHAYUHBIH METO MMO3HAHMS: HAOIIOJCHNE, TOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00bsICHeHHEe HabmoqaemMoro spieHus. Onucanue GU3NYECKUX sIBICHUN C TTOMOIIBIO MOEIEH.

JdeMoHcTpauuu

1. Mexanuueckue, TeIIoBble, 3JIEKTPHUECKUE, MAaTHUTHBIEC, CBETOBBIC SBIICHUSI.

2. ®usnueckue npruOOPsI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIIOTOBBIM B U(POBBIM TPUOOPOM.

JlaGopaTropHblie padoThbI M ONBITHI

1. Onpenienenye LEHbl JeIEHNs KAl U3MEPUTENBHOIO Ipudopa.

2. 3mepeHue paccTOSHUM.

3. U3mepenne 00bEMa XKUAKOCTU U TBEPIOTO TeNa.

4. OmnpenesneHue pa3MepoB MajbIX TeJl.

5. M3mepenue teMiiepatypbl Ipy NOMOIIH KUAKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.

6. [IpoBenenue ncciaenoBaHus MO MPOBEPKE TMIIOTE3bI: NATbHOCTh MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIIIe, YeM OOJIbIIe BHICOTA MYCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITH, JOKa3bIBAIOIINE TUCKPETHOE CTpOeHHE BellecTBa. OMNBITHI, JOKa3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEILECTBA.

JIBrxkeHne dvacTull BemiecTBa. CBA3b CKOPOCTH JIBUXKEHHS YacTHUIl ¢ Temreparypoil. bpoyHoBckoe nsmxenue, nuddysus. BzaumopelicTBue vacTuil
BEIIECTBA: PUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOSHHE I'a30B, KHUJIKOCTEN U TBEPABIX (KPUCTAIIMYECKUX) Tel. B3auMOoCBsI3b MeX 1y CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperatHbiX COCTOSTHUM BOJIbl. B3aMOCBSI3b MEX/y CBOMCTBaMU BEIIECTB B
pa3HBIX arperaTHhIX COCTOSIHUAX M MX ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BoJbl. OCOOEHHOCTH arperaTHbIX COCTOs-
HUI BOJEL.

JdemMoHcTpanuu

1. Habmoienne OpOYHOBCKOTO JBUKEHHS.

2. Habmonenue nuddysum.

3. Habmroienue siBieHuid, O0OBbSACHSIIOUIMXCS MPUTSHKEHUEM HITM OTTAIKMBAHUEM YaCTHI] BEILIECTB.

JlabopaTopHbie padoThl U ONBITHI

1. Onenka quameTpa aToMa METOI0M PSAIOB (C UCTIOIB30BaHueM GoTorpaduii).

2. OnbITH IO HAOIIOAEHUIO TEIIJIOBOTO PacIIMpPEHHs ra3oB.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHne U B3aMMo/1eiiCTBUHA



Mexanunyeckoe nBuxeHue. PaBHOMepHOE U HepaBHOMEpHOE NBMKeHHE. CKOpocTh. CpeaHsiss CKOPOCTh TP HEPABHOMEPHOM JABMKEHHH. Pacuér mytu u
BpPEMEHHU JBMKEHUs. PaBHOMEpHOE 1 HepaBHOMEpHOE BUKeHUE. CkopocTh. CpenHss CKOPOCTh NP HEPABHOMEPHOM JABM)KEHHMH. Pacuér myTu u BpeMeHU
JBUKCHHUS.

SIBnenune uHepuuu. 3aKOH MHepUuU. B3ammoneicTBUE Tesl Kak NpUYMHA M3MEHEHUS CKOPOCTH JBMXKEHHMS Tel. Macca Kak Mepa MHEPTHOCTH Tela.
[TnotHOCTH BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna xak XapakTepucTuKa B3auMojeicTBus Tesl. Cuiia ynpyroctd U 3akoH ['yka. Mi3mepenue cuiibl ¢ IOMOIIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U
cuna Tsoxectd. Cuia Tsbkectr Ha apyrux mianerax (MC). Bec tena. HeBecomocTs. CrioskeHHE CuIl, HAIIPABJICHHBIX 110 OJTHOM NMpsMoi. PaBHomelcTByromas
cuit. Cuna tpenus. TpeHue cKoIbKeHUs U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JdemoHcTpauuu

1. HaOnroneHue MeXaHN4ecKoro JIBUXKEHHUs Tela.

2. 3mepeHue cKOpoCTH MPSIMOJIUHENHOTO IBUKEHMUSL.

3. HaGmroieHue siBJICHUS HHEPLMH.

4. HaGnroreHue U3MEHEHHS] CKOPOCTH TIPU B3aUMOJICHCTBUM TEII.

5. CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEIl.

6. CnojxeHue cuil, HalpaBJIeHHbIX 110 OJJHON MPSIMOH.

JlaGopaTropHble padoThbI M ONBITHI

1. Onpenenenre CKOPOCTH PABHOMEPHOI'O JIBWJKEHHUS (LIapUKa B )KUAKOCTU, MOJIENIH 3JIEKTPUUYECKOTr0 aBTOMOOUIIS U T. 11.).

2. OnpezaeneHue cpeiHEH CKOPOCTH CKOJIbKEHHs OpyCcKa MIIH IIapHKa [0 HAKIOHHOH IJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTskeHUs (AedopMaiium) Npy>KUHbI OT IPUITO0KEHHONW CHIIBI.

5. OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tejla M XapaKTepa CONMPUKACAIOUINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

Hasnenune. CiocoObl yMEHBIIEHHS M YBEIMUEHUs JaBieHus. JlaBienue ra3a. 3aBUCMMOCTD J1aBlIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaya naBnenus
TBEPIABIMU TENAMHU, KUAKOCTAMM U ra3zamu. 3akoH Ilackansa. I[IHeBMaTHueckue MalIMHBL. 3aBUCHUMOCTb JABICHHUS JKHJIKOCTH OT TJIyOUHBI.
IMunpocratuueckuii mapanokce. Coobmaromuecs cocyabl. ['uapaBanueckie MeXaHU3MBbl.

Atmocdepa 3emnn u atMocepHoe aBieHue. [IpuunHbl cyniecTBoBaHUs BO3AYIIHOM o0omouku 3emuu. OnbiT Toppuyeru. M3mepenue armochepHoOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOI0 JaBJIE€HUs OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubopsl A u3MepeHust aTMOC(HEPHOTO AABJICHUS.

JlelicTBUE UAKOCTH U Ta3a Ha MOTPpYyKEHHOE B HUX TeJo. BeiTankuBatomas (apxumenoBa) cuwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxormiaBanue.

JdemMoHcTpanuu

1. 3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. [lepenava naBieHUs! )KUAKOCTHIO U Fa30M.

. Coobmatommuecs: cocypl.

. 'mppaBnnueckwmii npecc.

. IlposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

. 3aBUCHUMOCTb BBITQJIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTHU KHUJIKOCTH.
. PaBeHCTBO BBITANIKMBAIOIIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.
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8. YcioBue 1m1aBaHus TEIL: MJIaBaHUE WIIU MIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOLIECHHS IIJIOTHOCTEH TEJIa U )KUIKOCTH.

JlaGopaTopHbie padoThl U ONBITHI

1. MccnenoBanue 3aBUCUMOCTH Beca Teljla B BOJE OT 00bEMa NOTrpyKEHHOM B AKHUJIKOCTh YacTH TeJa.

2. OnpeneneHue BHITAIKMBAIOLIEH CUJIbI, AEUCTBYIOLIEH HA TENO, MOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLICH CHJIBI, JEUCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT MAaccChl Tela.

4. OnbITHl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBI, ICHCTBYIOIIEH HA TENO B KHUIKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YaCTH
TeNa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKU U OIIPEAEIEHUE €€ rPy30I0AbEMHOCTH.

Pa3znen S. Pabora u MOIIHOCTL. JHepPrus

Mexanunyeckas pabora. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, 010K, HaKJIOHHAs! III0ckocTh. [IpaBuiio paBHOBecus poryara. IIpuMeHneHue npaBuia paBHOBECHUs pblyara K 0J10Ky. «30510Toe
npaBuio» Mmexanuku. KIIJ] nmpocteix Mexanu3moB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexanunueckasi sHeprusi. Kunetnueckas u noreHuuainbHas sHeprus. [IpeBpalnienre oqHOro BuJa MEXaHUYECKOW SHEPruu B APYroil. 3aKOH COXpaHEHUs
SHEPruu B MEXAHUKE.

JdeMoHcTpanuu

IIprmepsl IPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUSI IPY PABHOMEPHOM JIBH)KEHUH TeJIa 110 TOPU30HTAILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUil paBHOBECHUS pblyara.

3. Uzmepenue KIIJI HakJIOHHOM IJIOCKOCTH.

4. N3ydyeHue 3aKOHa COXpaHEHUsI MEXaHUUECKON SHEPIUHU.

8 KJIACC

Pasnen 1. TenioBble siBaeHUs

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammnueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON Teopun. CMauuBaHUE U KallWJUISIPHbBIE SIBJIEHUS. TEeMI0BO€ pacCIIMPEHUE U CHKATHE.

Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETIOBOTO JABUKEHHUS YACTHIL.

Buytpennss sneprus CrnocoObl U3MEHEHHsI BHYTPEHHEH IHEpruu: TeIulonepeaadya U coBepliieHue padboTel. Buabl Temionepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYCHHE.

KonnuecTtBo TemnoTel. YjenbHas TEMIOEMKOCTh BeElIeCcTBA. TermiooOMEH ¢ TeIIOBO€ paBHOBECHE. YpaBHEHHE TeIioBoro OamaHca.
[[naBneHne w OTBepAeBaHWE KPUCTAUIMUECKUX BEIIECTB. YelbHas TemioTa ruiaBieHus. [lapooOpaszoBanue u kouaeHcanusa. Wcmapenue (MC).
Kunenue. Y nenpHas Temnora napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHHUS OT aTMoc(hepHOoro naBieHus. BraxHOCTh BO3ayXa.

DOHeprus TomIMBa. Y ieibHasl TeMI0Ta CrOPaHHUS.

[Tpunnmme! pabote! TermnoBbix aurateneit. KIT/[ rermoBoro asurarens. TeroBbie qBUTaTeNH U 3amuTa okpyxaromei cpeast (MC). 3akoH coxpaHeHHS U
IpEeBpaleHHs] SHEPTrUuu B TeIIOBBIX nporeccax (MC).

JemMoHcTpanuu



. HaGmronenne OpOyHOBCKOTO JBUKEHUS

. Habmronenue mud¢ys3un

. Habmoienue siBieHuii cMauuBaHUsI U KaMWJUISIPHBIX SIBICHUI
. HabGiroenue TerioBoro pacmpeHus Tel

. I3MeHeHune naBrieHus ra3a npu U3MEeHEeHUU 00bEMa U HarpeBaHUU W OXJIaKICHUH
. IIpaBuina u3MepeHus TeMIeparypsl

. Bunel Teronepenauu

. OxnaxeHre npu COBEPUICHUN pabOThI

9. HarpeBanue npu coBepiieHHH paboThl BHEITHUMH CUJIAMH
10. CpaBHEHHUE TEITIOEMKOCTEN Pa3IMUYHbBIX BEILIECTB

11. HabnroneHve KUTMCHHS

12 .HabnroaeHue mocTossHCTBA TeMIIEpaTyphl MPH IIaBJICHUH
13. Mopenu TenIoBbIX ABUTATENEH

O JN DN B~ WK =

JlabopaTopHble paGéoThbl U ONBITHI

1. OnbBITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSKSHUS

. OnBITHI IO BRIPAIIMBAHHUIO KPUCTAJIOB TOBAPEHHOM COJIM WM caxapa

. OnBITH IO HAOIIOICHUIO TETIJIOBOTO PACIIMPEHHS Ta30B, KUIAKOCTEH U TBEPIBIX TEI

Omnpenenenue JaBieHUs BO3yXa B OajUIOHE HITIpHUIIa

. OTBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs MM OXJIAXKICHHSI

. [IpoBepka runoTe3bl TUHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKOM TPyOKe OT TeMIepaTyphl
. Habmoienue n3MeHeHus: BHyTpeHHEW SHEPTUU Tejla B pe3ysbTaTe TeIuionepe aud U padoThl BHEIIHUX CHII

. UccnenoBanue sBleHUs TEIIOOOMEHA MPU CMEIIUBAHUU XOJOIHOM U TOpsiuel BObI

. Onpenenenye KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOM NP TEMIOOOMEHE ¢ HarpeThIM METANINYECKUM LIMJIUHAPOM
10. Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca ucrapeHus

12. Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaeIbHON TEIJIOTHI TUTABICHUS JIbIa

NoN - I e NEV N N VS

Pazgen 2. DnekTpuyecKkne 1 MAarHUTHbIE SIBJICHUS

Onektpuzarusi Ten. JIBa poma 3yeKTpuuecKux 3apsaoB. B3ammopeiicTBue 3apsikeHHBIX Tell. 3akoH KymoHa (3aBHCHMOCTBH CHIIBI B3aMMOJICHCTBHS
3apsKEHHBIX TEJ OT BEJIMUUHBI 3apSAJI0B U PACCTOSHUSA MEX]Y TEIAMH).

OnexTpuueckoe nojie. Hanpsuk€HHOCTD 3ekTpudeckoro moss. [IpuHIun cyneprno3uuu 31eKTpUUecKuX Mojeil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. OJIEMEHTApHBIM dnekTpuueckuil 3apsan. Crtpoenue aroma. [IpoBOJHMKM M AMAIEKTPUKH. 3aKOH COXPaHEHUs
JEKTPUYECKOTO 3aps/ia.

ONEeKTpUUECKU TOK. YCIIOBUS  CYLIECTBOBaHMsI  JJIEKTPUUECKOTO Toka. JcrouHukm mocTossHHOro Toka. JleWCTBHA — AJIEKTPUYECKOTO
TOKa (TEIIOBOE, XMMHYECKOe, MarHUTHOE). DIEKTPUYECKHM TOK B )KMJIKOCTSIX U ra3ax.



OnekTpuyeckas 1enb. Cuna Toka. DneKTpudeckoe HampspkeHue. CONpoTUBIICHHE MPOBOJHMKA. Y AEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma st
yuactka nenu. [locnenoBaTtenbHoe U NapajuieIbHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota 1 MOIIHOCTH 37EKTpUYECKOro ToKa. 3akoH [ xoyns— JleHua. DnekTpuyeckue Henu U noTpeOuTeNn 3eKTpuieckoi sHeprun B 0biTy. KopoTkoe
3aMBbIKaHUE.

[Tocrosinupie MarHuThl. B3ammoneicTBHE MOCTOSHHBIX MarHuToB. MarHuTHOE moje. MarHutTHoe nose 3emMiid U ero 3HaueHue AJs )KU3HU Ha 3emiie.
OmnbiT Opcrena. MarHuTHOE MOJIE€ JNEKTPUUECKOro ToKa. [I[puMeHeHne 3IeKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOTO IOl Ha MMPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEb OCTOSIHHOTO TOKa. VCIoyib30BaHNe AJIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel Dapajnes. SBneHue snekTpomMarHutHOW WHAYKnuH. [IpaBwio Jlenma. DnekrporeHeparop. CrnocoObl TOMyYEHUS SIEKTPUYECKONW SHEPTHUH.
DNEKTPOCTAaHIIUN Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTUH.

JdemoHcTpauun

DneKkTpu3aIus Tel

JIBa posia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3aps>KEHHBIX Tell
YCTpolCTBO U IEUCTBUE AIIEKTPOCKOIA

DneKkTpocTaTu4ecKas MHIYKIU

3aKOH COXpaHEHMsI SIEKTPUUECKUX 3apsI0B

[TpoBOAHMKY U TUANEKTPUKH

MonenrpoBaHu€E CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTouyHUKH TOCTOSIHHOTO TOKA

9. JeiicTBUS SIEKTPUIECKOTO TOKA

10. DneKkTpuUYecKHil TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psin

12. I3mepeHue cuibl TOKa aMIIEpMETPOM

13. VI3mMepeHue JIeKTpUYecKoro HampspKeHUsT BOJIBTMETPOM

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI

15. B3aumoeiicTBHE TTOCTOSTHHBIX MAarHUTOB

16. MonennpoBanue HEBO3MOKHOCTH pa3J€JIEHUs MTOJIFOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB

18. OmsIT Opcrena

19. MarauTHoe nosie Toka. DJIEKTPOMarHuT

20. JlelicTBE€ MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM

21 DnexTpoaBHraTeNb NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKLIUN

23. Onbiter dapanes

24. 3aBUCHMOCTb HAINIPaBJIECHUsI UHAYKIIMOHHOTO TOKa OT YCJIOBHMI €r0 BO3HUKHOBEHHUS
25. DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKa

LN~ WNE



JlabopaTopHbie padoThI U ONMBITHI

LN~ wWNE

9

10.
11.
12.

13

OnbITH IO HAOIIOACHUIO SJICKTPU3ALUH TEJI MHAYKIHEH U IIPU CONMPUKOCHOBEHUU

HccnenoBanue AeHCTBUS 3JIEKTPHUYCSCKOTO MOJISl HA TPOBOJHUKH M TUIICKTPUKH

COopka u mpoBepKa padOTHI NEKTPUIECKOH TSI MOCTOSTHHOTO TOKa

M3mepeHue U peryJupoBaHue CUITbI TOKa

H3mMepeHne u peryampoBaHue HAPSKEHUS

HccnenoBanue 3aBUCUMOCTH CHITbI TOKA, HAYILETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHSI PE3UCTOPA U HAMIPSDKEHUS Ha PE3UCTOPE
OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD 3JICKTPUUICCKOTO COIIPOTUBJICHHUA ITPOBOAHUKA OT €TI0 JJIMHBI, INIOIIAAN MMOIICPCUYHOr0 CCYHCHUA U MaTCpHrajia
[TpoBepka mpaBuIIa CIOKEHHUS HANPSHKEHHUI TP MOCIISI0BATSILHOM COCIMHEHHHU JIBYX PE3UCTOPOB

ITpoBepka mpaBuiIa Uit CHITbI TOKA MPH MapajlieIbHOM COSTUHEHUN PE3UCTOPOB

Omnpenenenne padOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp

OmnpeeneHre MOIITHOCTH AJICKTPHUYECKOTO TOKA, BBIZCISIEMON Ha PE3UCTOpE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIICTO Yepe3 JIAMITOUKY, OT HAIPSHKCHHS Ha HEH

. Onpenenenne KII/I narpeBarens
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBanue MarHUTHOTO B3aMMOJEHCTBHSI TIOCTOSIHHBIX MarHUTOB

M3yueHne MarHuTHOTO HOJIsl TOCTOSTHHBIX MarHUTOB IIPU MX OObEUHEHUH U PA3/I€IIeHUU

HccnenoBanue neicTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATyILIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE
N3ydenue neiicTBYsI MArHUTHOTO I0JI HA TIPOBOJIHUK C TOKOM

KoHctpyupoBanue M u3zydeHue pabOThl 3JIEKTPOABUraTENs

N3mepenne KII/] a5ekTpoaBUraTenbHON YCTaHOBKH

OnBITHI 10 UCCIIEAOBAHUIO ABJICHUS MIEKTPOMATHUTHON MHAYKLIUN: UCCIEJOBAHNE N3MEHEHUN 3HAUEHUS U HAIIPABJICHNSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 1. Mexannveckue siBJIeHUs

Mexannueckoe nBwkeHue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCHUTEIBHOCTh MEXAHMYECKOTO IBHKEHHMS. PaBHOMEpHOE NpsMOJIMHEITHOE
nBuxkeHue. HepaBHoMepHoe npsiMosinHeHoe nBukeHne. CpeliHss 1 MTHOBEHHAs! CKOPOCTh Teja IIPU HEPAaBHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHOyckopeHHOe npsMoinHeHoe nBmxenue. CoboaHoe nagenue. OnbITol [anues.

PaBHOMepHOE BUKEHUE 0 OKpYXHOCTH. [lepron u yactora oOpaiienus. JInnelHas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YyCKOpEHHE.

IIepsebiit 3akoH HptoTona. Bropont 3akon Hetorona. Tperuit 3akon HerotoHa. [IpyHIun cyneprnosuuyuu Cuil.

Cwuita ynpyroctu. 3akoH ['yka. Cuita TpeHUs: cuja TPEHHUsI CKOJIb)KEHMS], CHJIa TPEHUS TIOKOS, IPyTHe BUJIbI TPEHHUSL.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOopeHHe cBoOoaHoro manaeHus. Jpmwkenue miaaner Bokpyr Cosnna (MC). IlepBas kocMmuyeckas
ckopocTb. HeBecoMOCTh 1 neperpysKku.

PaBHoBecue marepuanbHOil Touku. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tela ¢ 3aKperiEHHOM OChlo BpalieHus. MomeHT cuibl. LleHTp
TSAKECTH.

Nmnynbe Tena. U3menenue nmmnynbea. Mmmynbce cuiibl. 3aKOH coXpaHeHus uMiyibsca. PeaktuBHoe apmwxkenue (MC).



Mexannueckas padota 1 MOIIHOCTb. PaboTta cun TskecTH, ynpyroctu, TpeHus CBsi3b 3Hepruu U pabotsl IloTeHnManbHas 3Heprus Tena, NOJHATOro Haj
NOBEPXHOCThIO 3eMiu. [loTeHuuanpHas 3Heprust cxartod npyxuHbl. KuHernueckas sHeprusi. TeopemMa O KHHETUYECKOW IHEPrHMM. 3aKOH COXPaHEHHUS
MEXaHUYECKOH SHEpIrUu.

JdeMoHcTpauuu

1. HabmroneHune MexaHMUYECKOTrO JABMKEHHS T€la OTHOCUTENBHO Pa3HbIX TeJl OTCUETA

2. CpaBHeHHeE ITyTeHl U TPAeKTOPHUI IBMKEHUS OJJHOTO M TOTO XK€ TeJIa OTHOCUTENBHO PAa3HBIX TeN OTCUETA

3. M3mepeHue CKOpOCTH U YCKOPEHUs IPSIMOJUHEHHOTO JBUXKEHUS

4. HccnenoBaHue INMPU3HAKOB PAaBHOYCKOPEHHOI'O ABM)KEHHUS

5. HabGunronenue aBrkeHus Tena o OKPYKHOCTH

6. HabmroeHne MexaHN4eCKUX sIBJICHUH, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHTENIBHO
KaOnHeTa PU3UKU

7. 3aBUCHUMOCTb YCKOPEHHUS Tella OT MacChl Tejla U JeUCTBYIOLIEH Ha HETO CHIIBI

8. HalGmonenne paBeHCTBa CHII TPU B3aUMOJICHCTBUU TET

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBHXKEHUU

10.ITepenava umimysbca Mpu B3aUMOICUCTBUH Tl

11.IIpeo6pazoBanust SHEPIUU IPU B3aUMOJICHCTBUY TeT

12.CoxpaHeHue UMITyJibca IPU HEYIIPYTrOM B3aUMOIEHCTBUN

13.CoxpaneHue uMIynbca npu adCOIOTHO YIPYTOM B3aUMOAEH CTBUU

14. HaGnronenne peakTUBHOTO JIBHXKCHHS

15.CoxpaHneHre MEXaHUYECKOW SHEPIUU IpU CBOOOHOM MMAaCHUU

16. CoxpaHeHre MEXaHUUECKOM SHEPTUU NIPU IBUKEHUH TeJa MO/ IEHCTBUEM NPY>KUHBI

JlabopaTopHbie padoThbl U ONBITHI

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa U JaJIbHEHIIEr0 paBHOMEPHOTO JIBH)KEHUS IIApUKA WM TEJIEKKH

2. Ormpenenenue cpeiHeil CKOPOCTH CKOJIbKEHUS OpyCKa WM ABMKEHUS IIapuKa M0 HAKJIOHHOM MI0CKOCTH

3. Ormpenenenue yCKOPEHHs TeJa TIPU PaBHOYCKOPEHHOM JIBUYKEHHH T10 HAKIIOHHOH MJIOCKOCTH

4. VlccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJbHONU CKOPOCTH

5. IlpoBepka rumoTessl: €CiIM IMPH PABHOYCKOPEHHOM JABM)KEHHU O€3 HayalbHOM CKOPOCTH IYTH OTHOCATCS Kak psiJi HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOILINE IPOMEKYTKH BPEMEHHU OJJUHAKOBBI

6. MccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAJIbHOTO JIaBICHUS

7. Ormpenenenue ko3 UIMEHTA TPEHUS CKOJIBKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHHSI TPU PABHOMEPHOM JIBXKEHUH TeJa TI0 TOPU30HTAIBHON MTOBEPXHOCTH

10.0mpenenenre pabOTHl CHIBI YIIPYTOCTH TPH TMOABEME Tpy3a C UCTIOIB30BAaHUEM HEMOABM)KHOTO U MOABHUKHOTO OJIOKOB

11.M3y4eHne 3ak0Ha COXpaHEHUs SHEPTUU

Pasgen 2. Mexannueckne KoJ1e0aHus M BOJTHBI



KonebarenbHoe nBmwxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMI: TEPHOJ, YacTOTa, aMIUIUTyAa. MaTeMaTH4eCcKuid W TPYKUHHBIA MasTHUKH.
[IpeBpamenue 3HepruM MpH KOJIEOATETHHOM IBIDKEHUHU. 3aryxawiue KoneOaHus. BbiHykaeHHbIE koneOanus. Pe3oHaHc. MexaHUYECKHE BOJHBIL
CaolicTBa MexaHU4YecKuX BOJH. [Ipo monbHBIE U MomepeuHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPIOM
tene, cericmudeckue BoaHbl (MC).

3Byk. [')poMKOCTH 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MIHGpa3ByK U ylIbTpa3ByK.

JdeMoHcTpauuu

1. HabGmonenue konebaHuit TEI MO IEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH

2. HabGnronenue koneOaHMii rpy3a Ha HUTU U Ha TIPY>KUHE

3. HaGmroenre BBIHYKICHHBIX KOJICOAHUN U pE30HaHCa

4. PactipocTpaneHre NpoAoIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIIH)

5. HaGmroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUYECKHI pE30HAHC

JlabopaTopHbie padoThl U ONBITHI
. Onpenenenue 4acToThl U eproia KojaeOaHUH MaTeMaTHYECKOTO MasiTHUKA
. Onpezenienre 4acTOTHI U MIEPUOIa KoJIeOaHUM MPYKUHHOTO MasTHUKA
. UccnenoBanue 3aBUCMMOCTH Tepro/ia KoiaeOaHui MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH
. UccnenoBanue 3aBUCUMOCTH TeproAa KoJieOaHUW MPYKUHHOTO MAasSTHUKA OT MAacChl Tpy3a
. [IpoBepka HE3aBUCHMOCTH MEepHO/Ia KOJIeOaHuii rpy3a, MOJBEUIEHHOIO K HUTH, OT Macchl Tpy3a
. ONBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH TIEpHUOJIa KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU NPy KUHBI
. U3smepenne yckopeHus cBOOOIHOTO MaJACHUS
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Pa3znen 3. 3HBKTp0MaFHl/ITH06 MOJI€ M JJIEKTPOMATrHUTHBLIC BOJIHBI

ONEKTPOMarHuTHOE TIOJ€. OJIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBA 2JIEKTpOMAarHWTHBIX BoOJIH Illkana ayeKTpomMarHWTHBIX BOJIH. Mcnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.

OnexTpoMarauTHas npuposa cera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu

1. CBolicTBa 3JIE€KTPOMAarHUTHBIX BOJIH

2. BonHoBbIE CBOMCTBA CBETA

JlabopaTopHbie padoThbl M ONBITHI

1. 3y4yeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C IOMOIIbIO MOOMIIBHOTO TenedoHa

Pazgen 4. CBeToBBIC SIBJICHHUSA

JIyueBas monens cBera. Mcrounnku cera. [Ipsmonuneiinoe pacnpoctpaneHne ceera. 3atMenust Connua u Jlynsl. Otpaxenune cBera. [lnockoe 3epkaio.
3aKOH OTpa)KEHMsI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHus cBera. llogHoe BHyTpeHHee oTpakeHue cBeTa. lcmonb3oBaHHE IMOJHOTO BHYTPEHHETO OTPaXXKEHHUS B
ONTUYECKUX CBETOBOJAX.



Jlunza. Xox mydeii B nuH3e. Ontuueckas cucrema (oroamnmnaparta, MUKpockora u Teneckona (MC). ['ma3 kak onTuveckas cuctema. biam3opykocTs u
JAJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CrioskeHne CeKTpalbHbIX 1[BEeTOB. Jlucnepcus ceTta.
JdeMoHcTpauuu
[IpsimonHetHOE pacpocTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
ONTUYECKUN CBETOBO/I.
Xox Jy4eit B coOuparomei JuH3e.
Xox JIydeil B pacCenBaroleH JIMH3E.
[Toryuenue n300pakeHUi ¢ TOMOIIBIO JINH3.
[punnun nefictBus ¢oroarnmnapara, MUKPOCKOIA U TEJIECKOTIA.
10.Mozenp riaza.
11.PaznoxxeHue 6e10ro cBera B CIEKTP.
12.ITomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.
JlabopaTopHbie padoThl U ONBITHI
. UccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHS CBETOBOTO JIyda OT yriia MaJieHusl.
. I3yueHne XxapakTepuCTHK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKalie.
. UccrnienoBanue 3aBUCMMOCTH yIJIa IPENOMIIEHHUSI CBETOBOIO JIyya OT yIiia MaJeHus Ha IPAHULIE «BO31yX—CTEKIIOM.
. [Tony4yenune n300paskeHH C MOMOIIBIO COOMPAIOTIIEH JTNH3BI
. Onpenenenre GOKYCHOTO pacCTOSHUS U ONITUYECKOM CUIIBI cO OMparomeil JTUH3BI.
. OnBITHI IO Pa3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
. OnBITHI IO BOCIIPUATHUIO IIBETA IPEAMETOB NP UX HAOIIOJEHUN Yepe3 LIBETOBbIE (PUIBTPHI.

©CoNoA~WNE
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Pa3nen 5. KBanToBble sIBJIeHHS

OmnbiThl Pesepdopna u muianerapHas Mosiens atoma. Mogens atoma bopa. Mcyckanue u nornonieHue cBeta atoMoM. KBanTsl. JInHeuaTbie CieKTpsl.

PannoaxktuBHOCTB. Anb(a, 6eTa u rammansinydenus. CTpoeHrne aToMHOTO siipa. HykiioHHast Moienib aTOMHOTO sijipa. M30Tonbl.

PannoaxtuBHbIe peBpaienus. [lepro noiaypacnana aTOMHBIX SIEp.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPTUs CBA3M aTOMHBIX siiep. CBsi3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus aaep. Mcrounuku sueprun Connua u 38€31 (MC).

Snepnas sHepretuka. JleficTBHs paAMOAaKTUBHBIX W3ITydyeHUH Ha >kuBble opraHuzMsl (MC).

JdemMoHcTpanuu

1. CriexTpbl U3IIy4€HHUS U TOTJIOMICHHUS.

2. CHexTpbl pa3In4HbIX ra3oB.

3. Cnextp Bogopo/a.

4. HaGmroenue TpekoB B Kamepe BunbcoHna.



5. PabGota cuéTunka HOHU3UPYIOIHUX U3ITYICHHM.

6. Perucrpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOAYK TOB.

JlaGopaTropHblie padoThbI M ONBITHI

1. HaGxiroieHue CIUTOIIHBIX M IMHEHYAThIX CIIEKTPOB U3TYUCHUSI.

2. UccnenoBanue TpEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI IO TOP MO3HOMY IyTH (110 oTorpadusim).
3. 3mepenue paauoakTUBHOTO (hOHA.

IoBTOPUTENBbHO-00001IAK0 1M MOAYJIb

[ToBTOpUTENHEHO-0000IIAIONINIT MOIY/Th TpPEAHA3HAYEH IJIsl CHUCTEMAaTH3allMd M OO0OOINEHHsS] MPEAMETHOTO COJACP)KAaHUS W OINbITa JEATEILHOCTH,
IpHOOPETEHHOIO IPU U3YYEHHUH BCEro Kypca GU3UKH, a TaKKe Ui NOAroTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY SK3aMeHY 10 (GpU3HKe 17 00yJyaroImuxcs,
BbIOpABIIMX ATOT Y4EOHBII NPEaMET.

[Ipy wm3ydeHUM IAHHOTO MOAYNS PEATU3YIOTCS W CHUCTEMATH3HPYIOTCS BHIBI JESITEIBHOCTH, Ha OCHOBE KOTOPBIX O0ECHEeUMBACTCS JOCTH)KEHHUE
IPEIMETHBIX M METalpeMETHBIX IJIAHUPYEMbIX Pe3yJabTaToB 00y4deHHUs, (OPMHUPYETCSl €CTECTBEHHO-HAayuHasi TPAaMOTHOCTb: OCBOEHHE HAayYHBIX METOJIOB
MCCJIEIOBAHMSI SIBIICHUN NPUPOJbI U TEXHUKH, OBJAa/JICHUE YMEHUSAMU OOBACHATh (PM3UUYECKUE SBJICHMS, IPUMEHSS MOJIYyYCHHbIC 3HAHUS, pellaTh 3aJaul, B
TOM YMCJI€ KaYeCTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNUATBHO AESTEIbHOCTHBIM XapaKTep JaHHOTO pas3felia pealu3yercs 3a Cu€T TOro, YTO Yy4YalllMecs BBINOIHSIOT 33/JaHUs, B KOTOPHIX UM
HpeJ1araeTcs:

e Ha OCHOBC IIOJTYYCHHBIX 3HaHHUH pacinno3HaBaTb U HAYy4YHO 00BACHITE (l)I/ISI/I‘leCKI/IC SIBJICHHS B OKPY)KaIOH_Ieﬁ npupoac u HOBCCI[HGBHOﬁ KHN3HU,

® HCHOJIB30BAaTb HAYYHBIC MCTOABI UCCIICAOBAHUA (1)H31/II-IGCKI/IX SIBJICHI/IPJI, B TOM YHMCJIC OJId ITPOBCPKHU T'HITIOTE3 U MOJTYUCHUS TCOPCTUUYCCKUX BBIBOAOB,

e  OOBSICHATH HAay4YHBIC OCHOBBI Han0oJIee BaKHBIX I[OCTI/I)I(CHI/II\/'I COBPCMCHHBIX TCXHOHOFHﬁ, Halmpumep, MpakTUICCKOro UCIOJIb30BaAHUA PA3JTAYHBIX
HCTOYHHUKOB SHCPIru Ha OCHOBEC 3aKOHA NPEBPAICHUA U COXPAHCHUS BCEX U3BECTHBIX BUIOB SHCPIUH.

Kaxnas u3 TeM OaHHOro paszena BKIIOYAET HKCIEPUMEHTAIbHOE MCCIIEOBaHUE 00oOmaromero xapakrepa. Pasznmen 3aBepiaercs IpoBEIEHUEM
JUArHOCTHYECKON M OLIEHOYHOU paboThl 32 Kypc OCHOBHOM IIKOJIBI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

I/I3y‘lCHHe yqe6H0ro npeamMeTa «Du3uKa» Ha YPOBHE OCHOBHOTO O6H_ICPO 06pa3OBaHI/I${ JOJIXKHO obecneunBaTh JOCTHIKCHUC CICAYIOIMUX JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX 06pa30BaTeJ'H>HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuom uyecKoe eocnumanue.:

e TMPOABJICHUC UHTCPCCA K UICTOPUU U COBPECMCHHOMY COCTOSTHUIO pOCCHﬁCKOﬁ (I)I/I3I/I‘-ICCKOI\/’I HAYKH;
e JICHHOCTHOC OTHOIICHHUEC K JOCTUKCHUAM pOCCI/II>'ICKPIX y‘IéHLIX (1)I/I3I/II(OB.



I'pasicoanckoe u 0yxo8Ho-HpaecmeenHoe 60CRUmMAaHue:

TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYK/IeHUU OOLIECTBEHHO-3HAYMMbIX M STUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM
JTOCTUXKEHUHN (PU3UKY;

OCO3HaHUE BaXXHOCTH MOPATbHO-3TUYECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUYEHOTO.

Jcmemuueckoe gocnumanue:

BOCTIPUSATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKH: €€ TaApMOHHYHOTO IIOCTPOSHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo nosnanusa:

OCO3HaHUE IIEHHOCTU (PU3NYECKOM HAYKH KAaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHEHIIIEH COCTaBIISIOICH
KYJIbTYpHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECA K UCCIEA0BATEIbCKON e TEIIbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONOAYUUA:

OCO3HAHME IIEHHOCTH 0E30IacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BAXXHOCTH MPaBHJI 0€301I1acHOT0 MOBECHUS HA TPAHCIIOPTE,
Ha JIOpOrax, ¢ 3JEKTPUUECKUM U TETIOBBIM 000PY0BaHUEM B IOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MIpaBa Ha OMIMUOKY M TAKOTO e IpaBa y IPYyroro 4yeioBeka.

Tpyooeoe e6ocnumanue:

AKTUBHOE YYacTHE B PEIICHUU MTPAKTUUECKHUX 3a/1a4 (B paMKax CEMbH, IIIKOJIBI, TOPO/Ia, Kpasi) TEXHOJIOTUYECKON U COIMAIbHON HAIPaBJICHHOCTH,
TpeOYIOMKX B TOM YHCIIC U (PU3NUECKUX 3HAHUI;

MHTEpEC K MPAKTHUYECKOMY HW3YYEHHIO Mpodeccuii, CBS3aHHBIX C (PUIUKOM.

JKonozuueckoe eocnumanue:

OpHUEHTAIIVS Ha TPUMEHEHNEe (U3NUECKUX 3HAHHUH [Tl pEIICHHsI 3a/1a4 B 00JIaCTH OKPYKAOIIEH Cpe/ibl, TUTAHUPOBAHHUS MTOCTYIKOB U OLIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUH JJISI OKPYKAIOIICH CPEeIbI;

OCO3HAaHHE TJI00ATILHOTO XapaKkTepa IKOJIOTHICCKUX npo6neM n HYTCﬁ HX PCIICHHUA.

Adanmayusa 06yuarouecoca K U3MEHAIOUUMCA YCILOGUAM COYUATLHOU U RPUPOOHOIL CPedbl:



NOTPEOHOCTH BO B3aMMOJICHCTBUH NP BBITIOJIHEHUN HCCIICAOBAHUN M IPOEKTOB (PU3NUECKON HAPABIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;
MOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO 1eATEIbHOCTD;

noTpeOHOCTh B (YOPMHUPOBAHUK HOBBIX 3HAHHI, B TOM YuCiie HOPMYIHPOBATh UACH, TOHATHS, TUIOTE3Bl O (DU3UYECKHX OOBEKTaX U SBICHUSX;
0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

IUITAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUH;

CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIISATH B3AaUMOCBSI3U PUPOBI, 00IIeCTBa M SKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHMIA;
OLICHKA CBOUX ACUCTBUH C yIETOM BIMSHHS Ha OKPYKAIOIIYIO CPEY, BOSMOXKHBIX INTOOABHBIX ITOCIIEICTBHH.

METAIIPEJIMETHBIE PE3YJIbTATHI

y}II/IBepcaJILHbIe N03HABaTeJIbHbIE A€l CTBHUSA

bazoevle nozuueckue oeiicmeus:

BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIN MTPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS JUIsl 0000OLIEHNS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pacCMaTPUBAEMBbIX (PaKTax, JAHHBIX M HAOIIOACHUSAX, OTHOCAIINXCS K (PH3MUECKUM SIBIICHHSIM;

BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YYEHUU (QU3UUYECKUX SIBIICHUH U MPOLIECCOB; J€aTh BHIBO/IbI C UCIIOIb30BaHUEM JI€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BEIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYMH;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHOH Gpu3nuecKoil 3a1aun (cpaBHEHNE HECKOJIBKMX BApUAHTOB pellIeHus, BBIOOp HanboJiee MoAX0sIIero
C Y4€TOM CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPUEB).

baszoevle uccneooeamenvckue oelicmeusn:

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEN0BATEIbCKUN NHCTPYMEHT ITO3HAHNUS;

MIPOBOJUTD 10 CAMOCTOSATEIBHO COCTABIEHHOMY IJIaHY OIBIT, HECJIOXKHbBIN (PU3NUYECKUIN SKCIIEPUMEHT, HEOOJIBIIOE UCCIIeJOBaHUE (DU3HUECKOTO SIBJICHMUS;
OLIEHHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIINIO, TOJIyUEHHYIO B XO/I€ UCCIIE0BAaHNUs WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBaTh 000OIIEHHUS U BBIBOIBI 0 pe3ysbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIIbITA, UCCIIE0BAHMS;

MIPOrHO3UPOBATh BO3MOYKHOE JalIbHENIIIee pa3BUTHE (U3NYECKUX MPOLIECCOB, a TAKXKE BBIJIBUraTh NMPEANOI0KEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U
KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHSITh Pa3INYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMAIK UITH TaHHBIX C YYETOM MPEJIOKEHHON yueOHOit
¢buznyeckoil 3anaun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

CaMOCTOSITENTbHO BBIOMPATh ONTUMAIbHYIO (JOpMY IpecTaBiIeHHs HH(POPMALUK U UIUTIOCTPUPOBATH peIllacMble 3a/1a4H HECIIOKHBIMU CXEMaMH,
auarpamMMmamu, HHOM rpadukoil 1 uX KOMOMHAIUSAMHU.



YHuBepcajibHble KOMMYHUKATHBHbBIE 1efiCTBUS
Obuwenue:

B X0/JIe 00CYX/ICHHS Y9eOHOT0 MaTepHala, pe3yIbTaToB JJA00PATOPHBIX PA0OT U MPOEKTOB 3a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKa3bIBaTh HMJICH, HAIICJICHHBIC HA PEIICHHUE 3a]1aud U MMOJePKaHNUE OJIaroKeIaTeIbHOCTH OOIICHMS,

COIIOCTABJISITh CBOH CYX/ICHUSI C CY)KIACHUSIMU JAPYTUX YYACTHHKOB JHUAIOTa, 00HAPYKUBATh PA3JIUUUE U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

MyOJMYHO TPEICTABISTH PE3YJIbTAThI BHIIIOTHEHHOTO (DU3HYECKOTO OIbITa (IKCIIEPUMEHTA, HCCIICIOBAHHS, TIPOCKTA).

Coemecmnasn deamenbHocmp (COmMpPYOHUUECME0):

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBUAYAIbHON paOOThI IPY PEIICHUH KOHKPETHOH (pr3mueckor mpoOiIeMsr;

NPUHUMAThH LEJIM COBMECTHOM AEATEILHOCTH, OPTraHU30BhIBATH JICHCTBUS 0 €€ JOCTIKEHHUIO: paclpeessaTh POJIU, 00CYKAaTh IPOLECCH U PE3YIbTaThI
COBMECTHOI paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBIITOJIHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA Ka4YC€CTBCHHOT'O PE3yJIbTaTa IO CBOCMY HAIIPABJICHUIO 1 KOOPAMHHUPYSA CBOU HeﬁCTBHH C ApYIruMHU 4JICHAMHU
KOMaH/1bl;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMIA TPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIHHO CPOPMYIMPOBAHHBIM YIaCTHUKAMH B3aMMOACHCTBUSI.

YHnBepcaJ]bele PEryjisaTuBHLIC JelCTBUS

Camoopzanuzayus:

BBISIBJISATH MPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLINX AJIs pelieHus] (PU3MUECKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3JIMYHBIX NMOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUIYyaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHITHE PELIEHUI TPYNIIOi);
CaMOCTOSITEJILHO COCTABJIAThH AJITOPUTM pEIIeHUsT PU3NUECKOM 3a1aun WU IIJIaHa UCCIIEI0BaHMS ¢ YIETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEJIaraéMble BApUAHThI PELICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlICHHE.

Camokonumpons (pepnexcus):

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUX U IIpeJIaraTh IUIaH €€ U3MEHEHHUS,;

OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEJTOCTHKEHUS) pe3yNIbTaTOB ACSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTD (B TOM YHUCIIE B XOJI BBITOJHEHHS (DU3UYECKOT0 MCCIIEI0OBAHUS WM MIPOEKTA) HA OCHOBE HOBBIX 00OCTOSITEIBCTB,
M3MEHUBILUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM.

3M014MOH[Ulbﬂblﬁ uHmeslieKkm:



e CTaBUTH ce0s HA MECTO JIPYroro 4YeJIOBEKa B XOJIE CIIOpa UK AUC KYCCHU Ha HAYYHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTrOro.
Ilpunamue ceoa u opyzux:
e TIpPHU3HABaTh CBOE MPABO Ha OMMUOKY MPH pelIeHNH (PU3NUECKUX 3aJ]1a4 WIIA B YTBEP)KICHHUIX Ha HAYYHBIC TEMbI M TAKOE K€ MTPABO APYTOro.

INPEIMETHBIE PE3YJIbTATHI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTpakaTh CHOPMUPOBAHHOCT y 00YUAIOIIUXCS YMEHUM:

e  HCHOJb30BATH NOHATH: (PU3UUYECKHE U XUMUYECKUE SIBICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOJIeNIb, TUIIOTE3a; €AMHUILIBI (PU3UUYECKUX BEJIMUUH; aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BELECTBA (TBEPAOE, KUJKOE, Fa3000pa3HOE); MEXaHUYECKOE JBUKEHUE (PABHOMEPHOE, HEPABHOMEPHOE,
IPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOAEHCTBYIOMIast cuil, AedopMarius (yrnpyras, IiacTuyeckas), HeBECOMOCTb, COOOIAIOIINECs COCYbI;

e pasnuyath sBiIeHUs (Aupdy3us; TEIIOBOE IBUKEHUE YACTHI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE; HEPABHOMEPHOE ABM)KEHUE; HHEPLIMS; B3aUMOJICHCTBUE
T€J; PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILEHUS; IIepeada JaBJICHNs TBEPABIMH TeIaMH, )KUIAKOCTIMH U
razamMi; arMocepHoe JaBjCHHE; IJaBaHUE TeJl; MPEBpAILEHUs MEXaHWYECKOW HHEPruH) MO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SIBIECHUE;

e pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3NYECKHUX SBICHHN B OKPYXKAIOIIEM MHpPE, B TOM YHCiIe (PU3UUYECKHE SBJICHUS B IPUPOEC: TPUMEPHI
JBYDKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOW U HEXHMBOU MPUPO/IE; AEUCTBUE CUIIBI TPEHUS B IPUPO/IE U TEXHUKE; BIUSHUE aTMOCHEPHOTrO JaBJICHUS
Ha ’)KMBOW OpraHM3M; IJIaBaHUE PHIO; ppIYary B TEJE YEJIOBEKA; IPH 3TOM MEPEBOINUTH NPAKTHUUECKYIO 33/1auy B YUEOHYIO, BBIIEIATh CYIIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUM;

e  OIMCHIBATh U3YYEHHbIE CBOWCTBA TEJN U (PU3NUYECKUE SBICHMUS, UCIIONb3Yys (PU3NUECKHe BETUUUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, IyTh,
CKOPOCTBh, CPEJIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CUJla TPEHUs, 1aBjieHne (TBEPIOTO Tela, )KUAKOCTH, ra3a), BBITAIKUBAIOLIAs CUJIa,
MexaHuuyeckas paboTa, MOIIHOCTb, IIJIEY0 CUJIbl, MOMEHT CHJIbI, KO3 (PHUIIMEHT MOJIE3HOTO AEUCTBUSI MEXaHU3MOB, KUHETUYECKasl U MOTEHI[HAIbHAS
SHEpIrus); MpU ONUCAHUY NPABHIILHO TPAKTOBATh (PU3NYECKHUI CMBICI UCTIOIb3yEMBIX BEJTMUNH, UX 0003HAUEHUS U €MHULIBI (PU3NYECKUX BEJIMYMH,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOILINE TAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEJIMYUHAMU, CTPOUTH IPapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEIINYUH;

e XapakTepU30BaTh CBOICTBaA Tel, (PU3NUECKUE SABJICHUS U MPOILIECCHI, UCTIONb3YsI TPaBUIIA CIOXKEHUS CHUII (BAOJIb OJHON NpsIMOH), 3aKoH ['yka, 3aKkoH
[Tackans, 3aKkoH Apxumesa, MpaBUIIO paBHOBECHs pblyara (6J10Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPTUH; IPH STOM
JlaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €T0 MATEMAaTHYECKOE BhIPaKEHUE;

e OOBACHATH (PU3NYECKHUE SBICHUS, MPOLECCHl M CBOICTBA TeJ, B TOM YMCIIE U B KOHTEKCTE CUTYAIMH MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BSCHEHHE U3 1—2 JIOTMYECKUX 1IAroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;



pemaTh pacuéTHble 3a4a4n B 1—2 neiicTBUsA, UCTIOJIB3Ysl 3aKOHBI U (OPMYJIbI, CBA3bIBAIONINE (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
3aIlUCBIBAaTh KPATKOE YCIOBUE, MOACTABIATH (PU3NYECKHE BEIUYHHBI B (DOPMYIIBI M IPOBOAMUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMbIE
IUIs peLIeHUs 3a1a4, OLICHUBATh PEAIMCTUYHOCTD MTOJIyYeHHOH (PU3HMUECKON BETUYMHBI;

pacrio3HaBaTb HpO6HeMBI, KOTOPLIC MOKHO PCIIUTD ITPHU ITOMOIIHA (I)I/I3I/I‘-IGCKI/IX MCTOHOB; B OITMCAHUHN UCCIICAOBAHN BBIACIIATDL ITPOBCPACMOC
IPEAIoI0KeHne (TUI0Te3Y), pa3jindaTh U MHTEPIIPETUPOBATh ITOJIy4YEHHBIN pe3yabTaT, HaX0IUTh OIMOKHU B XO/I€ OIbITA, AEJIaTh BEIBOJBI 10 €T0
pe3yJbTaram;

IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3HMUECKUX SBICHUN MU (PU3HMUECKUX CBOWCTB Tel: (OPMYJIMPOBATh IPOBEPSIEMbIE IIPEAIOI0KEHNS, COOUPATh
YCTaHOBKY U3 MPEITI0KEHHOTO 000PYA0BAHMSI, 3aIIUCHIBATH X0/ ONBITA U OPMYITUPOBATH BHIBOIBI,

BBINOJIHATH NPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CUIIbI U TEMIIEPATYPhl ¢ UCIIOJIb30BAHUEM aHAJIIOTOBBIX M LU(POBBIX
IpuOOPOB; 3aMUCBIBATh IOKa3aHUs IPHUOOPOB ¢ YUETOM 3alaHHON aOCOIOTHOMN MOIPEIIHOCTH U3MEPEHUH;

IIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYMHBI OT APYTOM ¢ UCIOJIB30BAHUEM NPSIMbBIX U3MEPEHUH (3aBUCUMOCTHU IIyTU
PaBHOMEPHO JBMXKYILETOCs Tela OT BPEMEHU JIBUKEHUS Tella; CUJIbl TPEHHS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN TeJl U
HE3aBUCUMOCTH CUJIBI TPCHHA OT IJIOIAA COIMMPHUKOCHOBCHUA TECJI; CUJIbI YIIPYT'OCTH OT YAJMHCHUS IIPYKHUHBI,; BBITaJIKHBaIOHIGﬁ CIIIBI OT 00BEMA norpy-
XKEHHOM YacTu Teja U OT INIOTHOCTH JKUKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT TIIyOMHBI, HA KOTOPYIO NOTPYKEHO TeJIO; YCIOBUN IJIaBaHUS
TeJI, YCIIOBUH paBHOBECHS phlyara M OJIOKOB); y4aCTBOBATh B IJITAHUPOBAHUH YUEOHOTO MCCIIEJOBAHUS, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHUS,
clieiysl IPeAJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJIbTaThl OJIYYEHHON 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE MTPEJUIOKEHHBIX TaOIUL U rpauKOB,
ACJIaTh BBIBOJBI 110 PE3yJibTaTaM UCCICAOBAHMA,

IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH (IJIOTHOCTh BEIECTBA )KUIKOCTU M TBEPIOTO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JJaBlICHUE
BO3/yXa; BRITAJIKHBAIOIAs CHJIA, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUKOCTD TEINI0; KOA(POHUIMEHT IOJIE3HOTO IEHCTBHS MPOCTHIX MEXaHMU3MOB), CIIEIys
IIPEUI0KEHHON MHCTPYKLUU: IIPH BBINOJIHEHUH U3MEPEHUI cOOUpaTh SIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BEJTMUYMHBI,
co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHIIMIIBI J€HCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAOINECs COCY Ibl, 0apOMeTp, phluar,
ITOJIBYDKHBIN 1 HEHOABIDKHBIN 010K, HAKJIOHHAS IIJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUSI U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHMS (B TOM YHUCIIE: TIOJIINITHUKHY,
YCTPOHCTBO BOJIOTIPOBOIA, THAPABIMYECKHI ITPecc, MaHOMETP, BEICOTOMED, TIOPITHEBOH HACOC, apEOMET)), HCIIONB3Ys 3HAHHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUN U HE0OXO0MMble (pU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTH HH(OPMALIUIO O MPUMEPAX MPAKTUYECKOT0 UCIIONb30BaHMs PU3NUECKUX 3HAaHUN B IOBCEIHEBHOM JKU3HU IS
obecriedeHrs: 6€30MaCHOCTH MPU OOPALIEHNUH C TPUOOpaMH U TEXHUUECKUMHU YCTPOHCTBAMHU, COXPaHEHHUS 3/J0POBbsI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAOIIEN CPELE;

OCYILIECTBIATH OTOOP UCTOUHUKOB MH(pOpMaIuu B cetu VIHTepHET B COOTBETCTBUH € 33JaHHBIM MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUHN U
MyTEM CPaBHEHMS PA3IMYHBIX HMCTOYHHKOB BBIAENATH MH(OPMALIHIO, KOTOpAs SIBJISIETCS MPOTUBOPEUYUBOM UM MOXKET ObITh HEJJOCTOBEPHOI;
MCIOJIb30BATh MPH BBHIOJIHEHNH YUEOHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JTUTEpaTypy (PU3HUECKOro CoepkKaHUs, CIIPAaBOYHbIE MAaTEPUAIIbl, PECYPCHI CETH
WuTepHer; BIaaeTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMK U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHbIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOIEHUSI HA OCHOBE 2—3 UCTOYHHUKOB HH(POPMAIIUKN (PU3MUECKOTO COAEPKAHUSA, B TOM YHUCIIE
MyOJINYHO J1eaTh KpaTKue COOOMICHHUS O Pe3ysIbTaTax MPOSKTOB MIIM YIeOHBIX MCCIICAOBAHMIA; TPU STOM IT'PAaMOTHO HCIIOJIb30BaTh H3Y4YEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COITPOBOKIATH BBICTYIUICHHE MPE3eHTalIUeH;



e IIPH BBIIIOJTHCHHUHU yLIe6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacnpeaciiaTb 0053aHHOCTH B rpynme B COOTBETCTBHUHU C ITOCTABJICHHBIMHU 3aa4aMu, CJICIUTD 3a
BBIIIOJIHCHUECM IlJIaHa I[CflCTBPIfI, aJICKBAaTHO OLICHUBATH COOCTBEHHBIH BKJIaA B ACATCIIbHOCTD I'PYIIIIbLI; BBICTPAUBATh KOMMYHHUKATHUBHOC BSaHMOI[eﬁCTBPIe,
YUUThIBAsA MHCHHEC OKPYXAIOIIUX.

8 KJIACC

[IpenmeTtHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

e  HCIIOJI30BATh IIOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE ATOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BEIECTBA, KPUCTAIIMYECKUE U
amop(HbIe Tesa, HACBIICHHBIN U HEHACBILICHHBIN Map, BIXHOCTh BO3yXa; TEMIepaTypa, BHYTPEHHSS SHEPTHs, TEIIOBON IBUTATENb; 3JIEMEHTapHBIN
NEKTPUYECKUH 3apsill, JIEKTPUIECKOE T10JI€, IPOBOJHUKU U IUIIEKTPUKH, TOCTOSHHBIN dJIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

e pa3nuyYaTh SABJICHUS (TEIUIOBOE PACIIMPEHUE/CKATHE, TEIUIONEepeiada, TEIJIOBOE PaBHOBECHE, CMauMBaHNe, KaWIISIPHBIC SIBIICHUS, HCIIApEHUE,
KOHJIEHCallUs, TUIaBJIeHUe, KpUCTAaUIn3alus (OTBEpAeBaHuUE), KUIICHHE, TeIulonepeaada (TemnIonpoBOIHOCTh, KOHBEKLIUS, U3ITyUCHHE); dIEKTpU3allus Tell,
B3aUMOJICHCTBUE 3apsI0B, IEUCTBUS NIEKTPUIECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOICHCTBUE MATHUTOB, JEHCTBUE MAarHUTHOTO II0JIA HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIKS) I10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

e pacro3HaBaThb NPOSBIECHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYXKAlOIEM MHUpPE, B TOM 4ucie (PU3NYECKHE ABICHUS B IPUPOJE: HOBEPXHOCTHOE
HaTSKEHME U KallWUIIPHbIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, u3inydeHue CoiHIla, 3aMep3aHie BOJOEMOB, MOpPCKUE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, HHesl, CHEera; 3JIeKTPUUYECKHE SBJICHUS B aTMOC(epe, NEKTPUUECTBO KHUBBIX OPraHW3MOB; MArHUTHOE 110J1e 3eMJIH, Jipeld Moo CoB, poiib
MarHMTHOT'O HOJIS 1JIs )KU3HU Ha 3eMJle, MOJSIPHOE CUSIHUE; IIPU 3TOM I1EPEBOIUTH IPAKTHUUECKYIO 33/1auy B yUEOHYIO, BBIJIEIATh CYIIECTBEHHbIE
CBOWCTBA/IpU3HAKU (PU3NUECKUX SBICHU;

e OIMCHIBATh U3YYEHHbIE CBOWCTBA TeJ U (U3NUYECKUE SIBJICHUS, UCIIONIb3Ys (PU3MUECKHUe BETMUMHBI (TeMIepaTypa, BHYTPEHHS SJHEPTUsl, KOJIMUECTBO
TEIUIOTHI, yJIebHas TeMJI0EMKOCTD BEIIECTBA, y/AeIbHAas TEIIOTa IUIABJICHUS, YAeIbHas TeII0Ta MapooOpa3oBaHus, yaAeabHas TEMI0Ta CrOpaHusl TOIJINBA,
K03 (HULUEHT MOJIE3HOro JEHCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTh BO3/yXa, SJIEKTPUUECKUH 3apsijl, CHIIa TOKA, dJIEKTPUUECKOE
HanpsDKeHHe, CONPOTUBIIEHNE POBOJHUKA, YIEIbHOE COMTPOTUBIIEHUE BELIECTBA, pab0Ta M MOIIHOCTbD IEKTPHUUECKOTO TOKA); TIPU OMUCAHUU TPABUIBLHO
TPaKTOBaTh (PU3NUECKHUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUS U €AUHUIIBI (PU3MUECKUX BEIUYUH, HAXOIUTh (POPMYJIbL, CBA3BIBAIOLINE TAHHYIO
($uU3NYECKyI0 BETMUMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH IpauKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

e  XapakTepu30BaTh CBOICTBaA Tel, (PU3NUECKUE SABJICHUS U IPOLECCHI, UCTIONb3YsI OCHOBHBIE MOJOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUN CTPOCHUS
BEIIECTBA, IPUHLIUI CYEPIO3ULINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma 11 ydacTka 1eny, 3akoH Jxoyns - Jlenna,
3aKOH COXPaHEHMsI SHEPTUU; TIPU ATOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

e OOBACHATH (PU3NYECKHE POIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 | - 2 TIOTHYECKUX 1IAroB ¢ Onopoii Ha 1 - 2 u3y4eHHbIX CBOWCTBA (PM3UUYECKUX SIBICHUN, GPU3NYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelIaTh pacuéTHbIE 3a/1a41 B 2 - 3 1eHCTBUS, UCHIOJB3Ys 3aKOHBI M (POPMYIIBI, CBSA3bIBAIONINE (PU3HMUECKUE BETUUMHBL: HA
OCHOBE aHaJIM3a yCIOBUS 3aJ]aul 3allUChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUISl PEIICHUS 3a/1a4uM, BEIOUPATh 3aKOHBI U (hOPMYIIbI,
HE00XO0AUMBIE IS €€ PeLIeHHUs], TPOBOAUTH PACUETHI U CPABHUBATH MOJyYECHHOE 3HaUCHHE (PU3NYECKOI BETMUMHBI C U3BECTHBIMU JaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPH MOMOIIU (GU3NYECKUX METO/I0B; UCIIOJIB3YS ONKUCAaHUE UCCIEA0BAaHNUS, BBIACIATH IPOBEpSIeMOe
MIPEATIONIOKEHNE, OLIEHUBATH IIPABUIIBHOCTD ITOPsIIKA IIPOBEICHUS UCCIEN0BaHU, A€JIaTh BHIBO/BL,



IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3NUECKUX SBJICHUN WM (PU3MUECKUX CBOIMCTB TeJl (KamWUIAPHBIE SIBICHHS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro
00bEMa, TeMIepaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUS/HATPEBAHUS ITPU U3TYUYEHUH OT LIBETA M3JIy4aOLICH/TIOTIOMIAI0NIEH TOBEPXHOCTH; CKOPOCTh
UCIApEHUsI BOJBI OT TeMIEepaTypbl )KUAKOCTH U IUIOIAAN €€ MOBEPXHOCTH; AIEKTPU3ALMs TeJl U B3aUMOAECHCTBUE FNEKTPUUECKUX 3apsi/I0B;
B3aMMO/ICHCTBHE OCTOSHHBIX MarHUTOB, BU3YaJIN3allisl MArHUTHBIX T0JIEH MOCTOSHHBIX MAarHUTOB; JE€HCTBHS MAarHUTHOTO T10JIs1 HA MTPOBOJIHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUraTENs IOCTOSHHOIO TOKA): (POPMYyIHUpPOBaTh IPOBEPsSIEMbIE ITPEIIONI0KEHNSA, COOUPATh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PYI0BaHUS; OMTUCHIBATH X0/ ONBITA U (HOPMYIHUPOBATH BHIBOJIBL;

BBINOJIHATH NPSAMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHOM BIa)KHOCTH BO3/lyXa, CUJIbI TOKA, HAIPSYKEHUSI C MCII0Ib30BAHUEM aHAJIOTOBBIX IPHOOPOB
Y JIaTYMKOB (PM3UYECKUX BEJIMYMH; CPAaBHUBATH PE3YJIbTAThl H3MEPEHH ¢ YUETOM 3a/IlaHHON aOCOIIOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (PM3UUECKOM BEIMUUHBI OT APYrOM C UCIOIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JAJIUHBI, IIJIOLIAI1 IOIEPEUHOr0 CEUYEHUS U yJIeIbHOTO CONPOTUBIICHNUS BEILIECTBA IPOBOIHMKA; CHJIbI TOKA, MIYLIETO Yepes3
MIPOBOJIHUK, OT HANIPSDKEHHSI HA IIPOBOJAHUKE; UCCIICOBAHKE MTOCIIEIOBATEIHHOTO M MAPALIEIIEHOTO COSTUHEHNUN TIPOBOAHUKOB): TNIAHUPOBATH UCCIIENIO0-
BaHUe, COOMPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIIeAYs IPETI0KEHHOMY IJIaHy, (UKCUPOBATH PE3yJIbTAThl MOJTYYEHHONW 3aBUCUMOCTH B BUJIE
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOIBI 0 PE3yJIbTaTaM MCCIIETOBAHMS,

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJTMYMH (y/eIbHAas TEIIOEMKOCTh BELIECTBA, CONMPOTUBIICHHE IPOBOIHHKA, pa00Ta M MOIHOCTh
AJIEKTPUUYECKOTO TOKA): TUNIAHMPOBATH U3MEPEHUSI, COOMPATH KCIIEPHUMEHTAILHYIO YCTAaHOBKY, CIIEYs MPEATI0KEHHON HHCTPYKIUH, U BBIYUCIISTD
3HAa4YEeHUE BEJIMYHHBI;

cOOIII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pPYI0BaHUEM;

XapaKTepu30BaTh IPUHIUIBI ICHCTBUSI U3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONUCAHMS (B TOM YHUCIIE: CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETP, TTapoBasi TYypOMHA, aMIIEPMETP, BOIBTMETP, CIETUHK ICKTPUIECKOIN SHEPTHH, DIIEKTPOOCBETUTEIbHBIE MPHOOPHI, HATPEBATEILHBIC
3JIEKTPOIIPUOOPHI (IIPUMEPHI), HIEKTPUUECKHE TPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3J1€KTPOIBUTAaTEb IOCTOSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAx
(bu3NYeCcKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXEMaM M CXEeMaTHYHbIM PUCYHKaM (>KUJKOCTHBIM TEpMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JIBUTATENb BHYTPEHHETO CTOPAHMSI, DJIEKTPOCKOII, PEOCTaT); COCTABIIATH CXEMBI AIEKTPHUECKUX LENeH ¢ TOCIe0BaTeIbHBIM U
napajiesIbHbIM COEJMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HaYEHHS HJIEMEHTOB JIEKTPUUYECKUX LIeTel;

MPHUBOANUTE TIPUMEPBI/HaXOAUTh HHPOPMAIIUIO O IPUMEpPaX MPAKTHUECKOTO UCTIOIH30BaHUS (PH3NUECKUX 3HAHUI B MTOBCETHEBHOM JKU3HU JIJIS
obecriedeHns: 6€30MaCHOCTH MPU OOpaIleHUH ¢ MPHUOOpaMH U TEXHUUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3/I0pOBbS U COOJIIOJCHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYILIECTBIATh MOUCK MH(MOpMAIMM (U3UUECKOro COAEp)KaHUsS B ceTH MHTepHeT, Ha OCHOBE UMEIOLUXCS 3HAHUM U IMyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX UCTOYHUKOB BBIICIATH HH()OPMAIIHIO, KOTOPAS SBISETCS MPOTUBOPEYHBOM MITH MOKET OBITH HEIOCTOBEPHOIA;

MCMOJIb30BATh MPH BBHIOIHEHUU YUEOHBIX 3a/JaHHI HAYYHO-TIONYJISIPHYIO JTUTEpaTypy (PU3HMUECKOro CoJiepkKaHus, CIIPaBOYHbIE MaTE€PUAIIbI, PECYPChI CETH
WuTepHeT; BIaneTh npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HH(GOPMAIIMK U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKKUE YCTHBIE COOOIIEHNs, 0000111ast HH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO CO/IEPIKaHUs, B
TOM YHCJIe MyOITMYHO MPEACTABISITh PE3YIbTATHI MPOSKTHON MITH HMCCIIEIOBATEIECKON JEesITeTbHOCTH; TPH TOM ITPAMOTHO HCIIOIB30BATh N3YUEHHBIH
MOHATUIHBIN anmnapat Kypca (U3MKH, COITPOBOXKIATH BBICTYIIJICHUE TPe3eHTaINEH;



MIPU BBITIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIEA0BaHUN (DPU3MUECKUX MPOIIECCOB PACIIPEAETATh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABIEHHBIMU
3aJladaMH, CJICTUTH 32 BHIMIOJTHEHUEM TUTaHA JCHCTBHUI U KOPPEKTUPOBATH €r0, a/ICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]] B ICATEIHLHOCTD TP YIIIHI;
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCICTBHE, TPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

9 KJIACC

[IpenmeTtHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

MCIOJIb30BATh MOHATHS: CUCTEMA OTCU&Ta, MaTepualibHas TOUKA, TPACKTOPHSL, OTHOCUTEIILHOCTh MEXaHMUYECKOTO JIBMKEHUS, ieopmanus (ynpyras,
IUTACTHYECKAs ), TPEHUE, IECHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTh H MEPETPY3KH; LIEHTP TKECTH; a0COTIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEPJIOrO TeJla, pABHOBECHE; MEXaHUUYECKHE KOIeOaHUs U BOJIHBI, 3BYK, MH(Pa3BYK U yJIbTPa3BYK; 3JEKTPOMAarHUTHBIE BOJIHBI, IKAJIa 3JIEKTPOMArHUTHBIX
BOJTH, CBET, OJIM30PYKOCTD U TATbHO30PKOCTb, CIIEKTPBI UCITYCKaHUSA U TIOTJIOUICHHUS; anb(da, 6eTa 1 raMMa-u3IydeHus], U30TOIBI, SIepHAs YHEPTeTHKA,;
pas3nuyath sBJICHUS (pPaBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHE, CBOOOAHOE MajiecHne
TeJI, paBHOMEPHOE JIBUKECHHUE 110 OKPYXHOCTH, B3aUMOJICHCTBHE Tell, pEaKTUBHOE JIBIKEHHE, KOJie0aTeIbHOE ABIKEHHE (3aTyXalOIUe U BRIHYKICHHbIC
Kosie0aHus1), pE30HAHC, BOJIHOBOE JIBUXKEHUE, OTPAaKEHUE 3ByKa, IPSAMOJIMHEIHOE pacpocTpaHeHUe, OTpayKeHHe U MPEeJIOMIIEHHE CBETa, II0JIHOE
BHYTpPEHHEE OTPa)XKCHUE CBETa, pa3oKeHNe OEI0ro CBeTa B CIIEKTP U CIOKEHUE CIIEKTPATIbHBIX I[BETOB, IUCIIEPCHSI CBETA, ECTECTBEHHAS
PaliOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpa U3JIy4yeHHsI) IO ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOILUX
JTaHHOE (PU3HUYECKOE SIBIICHHUC;

pacrio3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHHUH B OKpYXKarolleM MHpe (B TOM uucie (U3NYecKHe BICHUS B IPUPOAE: IPUIUBBI U
OTJIMBBI, IBMKeHHUE M1aHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE JIBIYKEHHE )KUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB KHBOTHBIMH, 3eMJICTPSICCHHE,
celficMu4ecKre BOJIHBI, IIyHAMH, 3XO0, [IBETa TeJl, ONTHUYECKHE SBJICHUS B IPUpPOAE, Onoornyeckoe neiicTBue BUAUMOTO, yabTpadrOIETOBOTO U PEHT-
T€HOBCKOTO M3JTyYeHUH; €CTECTBEHHBIN PalMOAKTUBHBINA (JOH, KOCMUYECKHE JIYUH, PAJANOAKTHBHOE M3ITyYeHHE IPUPOIHBIX MIHEPAJIOB; ICHCTBHE
PallMOAKTUBHBIX M3JIyYE€HUH HAa OPraHU3M YeJI0BEeKa), IPU ATOM MEPEBOAUTDH MPAKTUUYECKYIO 33/1a4y B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE
CBOMCTBA/MPU3HAKY (PU3NUECKUX SBJICHUM;

OIUCHIBATh U3yUECHHBIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCIIONB3Ys (PU3MUECKUE BETMUNHBI (CPeIHAsA M1 MTHOBEHHAsI CKOPOCTh TeJla IpU
HEPaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, TIEPEMEIIEHHE, ITyTh, YIII0Bask CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
Ma/IEHUs, BEC Tella, UMIYJIbC TeJla, UMITYJIbC CHUJIbl, MEXaHU4YecKasi padoTa U MOIHOCTh, MOTEHLMAIbHAS SHEPTHUs Teja, IOJHATOTO HaJl TOBEPXHOCTHIO
3eMJIH, IOTEHIIMATbHAS DPHEPTUS CIKATOW MPY>KUHBI, KHHETUYECKAast YHEPTHs, TIOTHAsT MEXaHIMUECKasi SHEPTHs, IEPUOJI M YacTOTa KOJIeOaHHA, ITTHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTeIb MPETOMIIEHHUS CPEJibl); IPU ONMMCAaHUU MPAaBUIBHO TPAKTOBATh (PU3HMUECKUI CMBICT
WCTIOJIb3yEMBIX BEJTMYNH, 0003HAYCHUS M SAMHUIBI (PU3NIECKUX BEITUYNH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PH3HUECKYIO BEJTHUUHY C IPY-
MM BEJIMYMHAMH, CTPOUTH I'pauKU U3yUSHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTMYNH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUYECKHE SBJICHHUS U MPOIIECCHI, HCITONIB3YS 3aKOH COXPaHEHHS YHEPTHUH, 3aKOH BCEMHPHOTO TATOTECHUS, PHHIIATI
CYNEPIO3UIMU CUJI, TPUHIIUIT OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U NIPEIOMIICHHS CBETA,
3aKOHBI COXPaHEHHS 3apsIOBOTO U MaCCOBOTO YMCEI TIPH SICPHBIX PEAKIUAXK; IIPH ATOM JIaBaTh CJIOBECHYIO (hOPMYITHUPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0
MaTeMaTHYeCKOe BbIpaKECHUE;



OO0BSACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYal[Mil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIBISATH IPUIHMHHO-
CIJICZICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ ONOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (pU3HUeCcKuX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarh pacy€THbIe 3aa4u (OMUPAIOIINECcs Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIONB3Ys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIONIHE (DU3NUYECKHIE BETMYMHBI: HA
OCHOBE aHaJIM3a YCIOBUS 3aJ]au 3alHUChIBATh KPaTKOE YCIOBHE, BBISBISATH HEOCTAIOIINE WM N30BITOYHBIC JAHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOO0XOAUMBIE /ISl pEIICHUS, IPOBOANUTH PACUETHl M OLICHUBAThH PEATMCTHYHOCTD MOIY4YEHHOTO 3HAaYeHUS! (PH3UUECKOM BETHMYNHBI;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOUIN PU3NIECKIX METOIOB; UCIIOIb3Ysl OMKMCAHUE HCCIEA0BaHNUs, BBLICIAThH IPOBEPIEMOE
MPEIOI0KEHNE, OIICHUBATh MPABUIILHOCTH MOPSJIKA TIPOBEICHHS UCCIIE0BAHUS, IENIaTh BHIBOJIbI, MHTEPIIPETUPOBATH PE3Y/IbTAaThl HAOMIOACHUH U
OTIBITOB;

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBJIECHUHN WK (U3NYECKUX CBOMCTB Tel (M3ydyeHHEe BTOPOro 3akoHa HbproToHA, 3aKOHA COXpaHEHUs
SHEPIUH; 3aBUCUMOCTb MEPH0/ia KoJeOaHu MPYKMHHOTO MasiTHHUKA OT MacChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3ABHCUMOCTh OT aMILJIUTY/IbI MaJIbIX
KoJeOaHuil; IpSIMOJIMHEMHOE PacIpOCTpAaHEHUE CBETa, pa3iokKeHHe Oeloro cBera

B CIIEKTP; W3YYEHHE CBOWMCTB HM300paXCHHS B IJIOCKOM 3€pKalie M CBOMCTB M300pakeHUs MpeIMeTa B COOMparoIiei JInH3e; HaOMI0ACHNE CIIIONTIHBIX U
JTUHENYaThIX CIEKTPOB U3IYYEHHS): CAMOCTOSTEILHO COOUpaTh YCTAHOBKY M3 U30BITOYHOr0 HAOOpa 000pyI0BaHUS; ONKUCHIBATH XO/I OMbITA U €r0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

MIPOBOAMTD MPU HEOOXOAUMOCTH CEPHIO MPAMBIX U3MEPEHUI, OMpeIeNiss CpeiHee 3HaUCHHE U3MepseMOoi BeTnYnHbI (POKYCHOE paccTOsHUE COOMparoIieit
JIMH3bI); 000CHOBBIBATH BEIOOP CIIOCO0OA H3MEPEHUS/H3MEPUTETHLHOTO MTPHOO0PA;

MIPOBOMTDH UCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIHYUH C HCIOJIb30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTbD ITYTH OT BPEMEHU MIPH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH; TIepro/ia KojaeOaHHii MaTeMaTHUECKOTO MasiTHAKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa
OTpaXeHHUS CBETA OT yIJia MajJeHus U yria NpeJoMIIeHHs OT YIiia MaJieHus): TUIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY,
(buKcUpOBaTh Pe3yJIbTAThI MOJYYEHHOMN 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJI€ TAOJUI U TpapUKOB, 1€1aTh BHIBOBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITHMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE
CBOOOTHOTO MAZICHUs, KECTKOCTh MPYKUHBI, KOOPPHUIIMEHT TPEHHUS CKOJIKEHUS, MeXaHW4eckas padoTa M MOIIHOCTh, YaCTOTAa U MIEPHUO/] KOICOaHHI
MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB, ONTHYECKas CHJIa COOMpaAroIel JIMH3bI, paIMOAKTUBHBIN (DOH): TNIAHUPOBATh U3MEPEHUS; cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHSITH U3MEPEHUS, ClIeIys MPEAI0KEHHON NHCTPYKLIMHU; BBIUUCIATh 3HAUEHNE BEJIMUMHBI U aHAIU3UPOBATh
MIOJIyYEHHBIE PE3YJIBTAThI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJENel: MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TEJIO0, TOUSUHBIH UCTOUHUK CBETA, JIyY,
TOHKasl JIMH3a, [IJJaHEeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTIO Spa;

XapaKTepu30BaTh MPUHIUIBI ICHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM HA UX ONMUCAHMS (B TOM YHUCIIE: CIIMJIOMETD, JaTUYUKH
MIOJIOXKEHHU S, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToanmapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETp, KaMepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUHN U HEOOX0UMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIbHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH
peleHnH yueOHO-TIPaKTUYECKUX 3a1a4; ONTHUYECKUE CXEMBbI JUISl TOCTPOEHHS H300pakeHUi B IIIOCKOM 3epKalie M coOMparoleil T1uH3e;



MIPUBOJIUTH MPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TPUMEpaxX MPaKTUYECKOr0 NCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEIHEBHON KU3HU IS
obecriedeHrs: 6€30MaCHOCTH MPpU OOPAILEHUHN C MPHUOOPAMH U TEXHHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBBS U COONIIOCHHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBISATH MOUCK HH(OpMAIK (HPU3NIECKOTO COAEPIKaHUs B ceTH MIHTEpHET, CaMOCTOATENIBHO (POPMYyITUPYsI TOMCKOBBIH 3a11poc, HAXOAUTh My TH
oIpeieNIeHUs JOCTOBEPHOCTH MONy4eHHOM HH(OPMAaLIMK HA OCHOBE UMEIOIIUXCS 3HAHUI U JOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCTOJIb30BATh NP BBHITIOJTHEHNU YUEOHBIX 3aJaHHI HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3HUECKOTo COAepKaHMUs, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI CETH
WuTepHer; BnaaeTh npuéMaMy KOHCIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHusi HHPOPMAIK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE MH(POPMALIMU M3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COAEPIKaHUs, MyOIMIHO
MIPEACTABIIATH PE3YJIbTAThl IPOEKTHOW MJIM UCCIIEI0OBATENbCKON AEATENBHOCTH; IPU ’TOM I'PAMOTHO MCIIOJIb30BaTh N3YyUYEHHBIN NOHATUIHBIN armapar
M3Yy4aeMoro pasjena GU3UKHU U COMPOBOXKIATh BHICTYIJICHHE MTPE3eHTAIMeH ¢ yuéTOM 0COOEHHOCTEH ayJUTOPUHI CBEPCTHUKOB.

CUCTEMA ONIEHUBAHUSA IVIAHUPYEMBIX PE3YJIBTATOB

B xone peanu3zanuu JaHHOM MpOrpamMMbl IPETyCMOTPEHBI CIEAYIOUINE BUABI U POPMBI KOHTPOJIS (TEKYIIUNA U MPOMEKYTOUHBIHN ): CAMOCTOSITEIbHbBIE
paboThI, TECTHPOBAHKUE, KOHTPOJIBHBIC pa0OTHI U TPaKTHIECKHE PaboThl. DOpMBI yu€Ta MOCTHIKEHUH 3TO: MPOBEPKA TeTpaIeH 1o MpeaMeTy, aHATN3
TEKYIIEeH yCIIeBaeMOCTH, BHEYPOUHASI ISATEIIPHOCTD - Y9aCTHE B OJIUMITHAIAX, HAYIHO-TPAKTHYCCKUX KOH(DEPEHITUIX.

W ToroBbIii KOHTPOJIb OCYIIECTBIIAETCS B KOHIIE Y4€OHOTO T0/1a B BUJIE UTOTOBOM KOHTPOJILHOM paOboThl. YPOBEHB MOJATOTOBKH O0YYaIOIINXCS HA KOHEI]
y4e0HOr0 roJla COOTBETCTBYET TPEOOBAHUSIM, YCTAHOBJICHHBIM ()eIepaIbHBIMU TOCYIapCTBEHHBIME 00pa30BaTeIbHBIMU CTAHIAPTAMU, OCHOBHOM
oOpazoBarensHoil mporpammoit OO0 I'bOY COILI noc. Komcomomnbckuit

OrneHUBaHUE OCYIIECTBISICTCS 110 OATUTEHON CHCTEME C HCIIOIBb30BAHUEM OTMETOK «5», «4», «3», «2».

Texkymuii KOHTPOJIb BKIIIOUAET B ce0sl TOYPOYHOE U TEMATUYECKOE OIICHUBAHHE PE3yIbTaTOB 00y4deHUs. [[71s OlleHKH TeKylel ycreBaeMOCTH
WCIIOJIB3YIOTCS Pa3audHbie (DOPMBI KOHTPOJISI: YCTHBIN OMPOC, KOHTPOJIbHAS padoTa, cCaMOCTOsITeNbHAsE paboTa, MpakTUYecKkas padboTa, TECTUPOBAHHUE,
MaTeMaTUYeCKHE TUKTAHThI.

[IpoMexxyTouHast aTTeCTalus MPOBOJUTCS 10 TpUMeCTpaM. [ 010Bast MpOMEKyTOYHAsE aTTECTAIHsI TPOBOAMUTCS MO y4eOHOMY IPEMETY IO UTOTaM
y4eOHOro roja.
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Paznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa

1.1

®duzuka — HayKa O MPUPOAE

2

BeisBiieHHE pazinuui MEXKIY
duznyecKkuMu u XUMHYECKUMHU
npespatieHus M (MC — xumus).

PacrniosnaBanue u xiaccuduranus GU3nIecKux
SIBJICHUN: MEXaHUYECKHX, TEIUIOBBIX, IEKTPUUYECKUX,
MarHMTHbBIX HCBETOBBIX.

HaGnronenue u onucanue GpU3NYECKUX SBIECHUN

http://window.edu.ru

/
https://resh.edu.ru/

https://uchi.ru/

http://physics.nad.ru/

physics.htm

1.2

duzndyeckre BETUIHHBI

Onpenenenue  MEHbI  JENEHUA Kb
W3MEpUTENBbHOTO mpubopa. M3mepeHune IUHEHHBIX
pa3sMepoB TeN W TPOMEKYTKOB BpPEMEHU C Y4ETOM
IIOIPELIHOCTEM.

U3mepenne o0bEMaA KUIAKOCTHM U TBEPAOIO
Tena.

N3mepenne  temmeparypbl TP TTOMOIIU
KUJKOCTHOTO TEPMOMETPA UATUMKA TEMIIEPATYypPHI.
BrinmosHeHNME TBOPUYECKHX 3aJaHUM 1O  TOUCKY
CrocoO0OB  M3MEpeHUs: HEKOTOPBIX  (U3UYECKUX
XapaKTEPUCTUK

1.3

EcrecTBeHHO- HayYHBIN METOJ
MO3HAHUA

BI)I)IBI/I)KGHI/IC FI/IHOT63,06T)$ICH$[IOHII/IX IIPOCTHIC
SIBJICHUS, HAIIPUMeED:
MMo4YeMy OCTAHABJIMBACTCA ABMXKXYIICECS 10
TOPU30HTAILHOM MOBEPXHOCTH TEJO; IOUEMY B
AKApPKYI0 TOro/ly B CBETJIOM OAEXKAE MPOXIagHEH,
yeM B TéEMHOU. [Ipennoxkenne cnoco0oB MpoOBEpPKU
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THUIIOTC3.

[IpoBeneHnne wuccienoBaHUS 1O  MPOBEPKE
KaKoOM-T100 THITOTE3bI, HAPUMEDP: NATbHOCThH MOJETA
IapuKa, MYyIIEHHOTO TOPU30HTAIBLHO, TeM OOoJblIIe,
yeM O0JIbIlIe BBICOTA MTyCKa.

Hroro no paszneny: 6

Pazgen 2. HepBOHa‘laJ'[LHLIe CBCICHUSA 0 CTPOCHUM BelIECTBA

2.1 | Ctpoenue BemecTBa 1

HabGmtonenue U uMHTEpHpeTanusi OIbBITOB,

CBHUJICTEIILCTBYIOIIMX 00 aTOMHO MOJICKYJISIPHOM
CTPOCHUU BCUICCTBA: OIIBITHI C pacTBOpPCHUCM
Pa3IMYHBIXBEIIECTB B BOJIC.
Onenka pa3mepoB aTOMOB U MOJICKYJI C
UCTOJIb30BaHUuEeM  Qororpaduii, MOJYyYCHHBIX Ha
aTOMHOM cmiioBoM Mukpockorne (ACM). Onpenenenue
pa3MepoB MaJbIX Tell

http://window.edu.ru

/

https://resh.edu.ru/

https://uchi.ru/

http://physics.nad.ru

/physics.htm

2.2 | JIBmKeHUE U B3aMMOJICHCTBHE YacTUIl | 2
BelIeCTBa

HabGmionenue u oOBsicHEHHE OpOYHOBCKOIO
JBYOKEHUS U siBIeHUs 1uddy3un.

[IpoBenenne U  OOBSICHEHHWE OMNBITOB  TIO
HaOJIIOACHHUIO TETJIOBOTO PaCIIUPEHUSATa30B.
[IpoBenenue u 00BSICHEHNUE OIMBITOB IO OOHAPYKEHUIO
CHJI MOJIEKYJISIPHOTO MIPUTSKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHble COCTOSIHHS BEIIECTBA 2 1

Onucanue(c UCIOIB30BaHUEM MTPOCTHIX MOJIENEH)
OCHOBHBIX Pa3W4yuil B CTPOCHHUH ra30B, KUIKOCTEU U
TBEPABIX TEIL.

O0BAcHEHHEe MaIOH CKUMAEMOCTH KUIKOCTEH U
TBEPABIX T€J, OONBIION CKIMAEMOCTH Ta30B.
OObsicHeHHe  coxpaHeHuss  (QOpPMBI TBEPIABIX TElT U
TEKY4EeCTH JKUJTKOCTH. [IpoBenenue OITLITOB,
JIOKAQ3bIBAIOIMX, 4YTO B TBEPJIOM COCTOSTHUM BOJBI
YaCTHUILIbI HAXOMATCS B CPEIHEM Jajblle IPyr OT Apyra
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(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.

HToro no pazaeny: 5

Paznen 3. /IBu:xeHHe U B3auMo/ielicTBHE TeJl

3.1 | MexaHn4yecKoe ABUKEHUE 3 HccnenoBanue paBHOMEpPHOIO JBMXKEHUSA W |http://window.edu.ru
OIIPCACIICHUE €ro MPU3HAKOB. /
Habmronenue HEpaBHOMEPHOIO IBMXKEHHS U |https://resh.edu.ru/
ONpEIeNeHHe  €ro  OTIMYUHA  OT  PABHOMEPHOTO |https://uchi.ru/
ABHIKCHUA. http://physics.nad.ru/
Pemenue 3amau  Ha  ompeielieHHE  MYTH, ohysics.htm
CKOPOCTH M BPEMEHH PaBHOMEPHOTO JBHKEHUS.
AHanu3 rpauKoOB 3aBUCHUMOCTH IIyTH U CKOPOCTH OT
BpEMEHU
3.2 | Muepuus, macca, TUIOTHOCTh 4 OObsicHeHHe W TPOTHO3WPOBAHUE SIBJICHUU,

00yCIIOBJIEHHBIX WHEpLUEeH,  Hampumep: 4TO
MIPOUCXOUT TPU TOPMOKEHUU WM PE3KOM MaHEBpe
aBTOMOOWJI,  TOYEeMy  HEBO3MOXXHO MTHOBEHHO
MIPEKPATUTh JIBIKEHUE HA BEJIOCHUIIEIE WM CaMOKaTe U
T. 1. [IpoBenenune u aHanu3 OTIBITOB,
JEMOHCTPUPYIONTUX H3MEHEHHE CKOPOCTH JIBHIKEHUS
TeJa B pe3yJibTaTe JEHCTBUS HA HETO APYTUX TeJ.

Pemenue 3amau Ha ompezelieHHE Macchl Tela,
ero 00b€éMa U MIOTHOCTH.

[IpoBenenue u aHaIu3 OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCHUMOCTh U3MEHECHHUSI
CKOpPOCTH T€Jla OT €ro MaccChl

IIpY B3aUMOJEHUCTBUM Ten. M3mepeHune mMaccbl  Telna
pa3nuuHbIMH  criocobamu. OnpezaeneHue IOTHOCTH
TeJla B pe3yJIbTaTEN3MEPEHNUS €r0 MacChl U 00bEMaA
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3.3

Cumna. Buner cun

14

N3ydyeHue B3aMMOACHCTBUSL KaK MPUYUHBI
W3MEHEHHUS CKOPOCTH TeJla WIIMETo JAeopMaIiiu.

Onucanue peanbHbIX CUTyallMiiB3auMOAEHCTBUS
TE€l C TIOMOIIBKD MOJENEN, B KOTOPbIX BBOAUTCSA
MOHATHE W w300pakeHHWe Cuiibl. l3ydeHue CHITBI
ynpyroctu.  MccnenoBaHnue — 3aBUCUMOCTH  CHJIBI
YOPYTOCTH OT YUIMHEHUS PE3MHOBOrO IIHYypa WU
MPYKUHBI

(c mocTpoeHuem rpaduka).

AHanu3 MNpakTUYECKUX CUTYalHil, B KOTOPBIX
MPOSIBIISICTCSL JIEUCTBUE CUJIBI YIPYrocTH (yNmpyrocrtb
Ms4a, KPOCCOBOK, BETOK JIEpEBa U JIp.).

AHanu3 CUTyalHil, CBSI3aHHBIX C SBJICHUEM
tarotreHusi. OObSICHEHHE OPOUTATBHOTO JIBUKEHUS
IJIAHET C UCIIOJIb30BAHUEM SIBJICHUSl TATOTEHUS W
3akoHa uHepuuun (MC — actponomus). U3mepenue
Beca Tena c MIOMOILBIO AUHAMOMETDA.
ObocHOBaHME 3TOro crnocoba HU3MepeHHs. AHau3 U
MOJIETTUPOBAHHE SIBJICHUSI HEBECOMOCTH.

DOKCIepUMEHTAIPHOE  TOJyYeHHe  IpaBuja
CJIO)KEHUS CHJI, HAlIPaBJIEHHBIX BJOJIb OJHOW MPSMOM.
Omnpenenenue BEJIMYMHBl  PAaBHOJCHCTBYIOLIEH
CHUIL.

N3yyeHue cuibl TPEHUSI CKOJIBXKEHUS U CHUJIbI TPEHUS
nokosi. MccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT
BECa TeJa U CBOMCTB TPYLIUXCS MOBEPXHOCTEM.

AHanu3 MPaKTUYECKUX CHUTYaIui, B KOTOPBIX
MPOSIBIISIETCSL JIEWCTBHUE CHJIBI TPEHUS, WCIOJB3YIOTCS
CrocoObl €€ yMEHBIIIEHUS WU YBEIMUYeHUs (KaTaHue
HaJIbDKaXx, KOHBKaX, TOPMOKEHHNE
ABTOMOOMIIS, HCIIOIb30BaHUE
MOALIUITHUKOB, TJIABaHWE BOJHBIX JKUBOTHBIX U JIp.)




(MC — Guonorus).

Pemienue 3amay ¢ ucnonb30BaHueM GOPMYIT IJIs
pacuéra CUJIbl TSDKECTH, CHJIBI YOPYTOCTH, CHIIBI
TpeHus. VccnenoBannue 3aBUCUMOCTU CHUJIbI TPEHUS OT
Beca Tella U CBOMCTB TPYUIMXCS MOBEPXHOCTEH.

AHanu3 MPaKTUYECKUX CHUTYyalHi, B KOTOPBIX
MIPOSABIIACTCS. JCHCTBHE CUJIBI TPEHHS, HMCIONb3YIOTCA
CrocoObl €€ yMEHBIICHUS WU YBEIHUYEHUs (KaTaHue
Ha JIbDKAaX,  KOHBKaXx, TOPMO>KEHHE
aBTOMOOWIISA, MCII0JIb30BaHUE
MOJAILIUITHUKOB, TJIaBaHWE BOJHBIX JKUBOTHBIX U JIP.)
(MC — Ouomnorus).

Pemenune 3amau ¢ wucnonb3oBaHueM (opMmyn Ui
pacyéra CHIIBI TSKECTH, CHIIbI YIIPYTOCTH, CHIIBI TPEHHS

HToro no pazaeny: 21

Paznen 4. JlaBjienne TBEPABIX TeJI, AKUAKOCTEH U ra3oB

4.1 | Nasnenue. Ilepenaya naBnenus 3
TBEPIBIMHU TEJIAMH, KUIKOCTIMH U
razamu

AHanmu3 U 00BSICHEHHE OIBITOB U MPAKTHUYECKUX
CUTYyallui, B KOTOPBIX MPOSIBISIETCS CUJIa JABICHHUS.

O06ocHoBanue croco0oB
YMEHbBIIIEHUST ¥ yBENWYEeHHs JaBieHus. V3yueHue
3aBUCHMOCTH JaBJICHUS Ta3a OT o00BéMa u
Temrneparypel.  M3ydenwue
0COOCHHOCTEH Tiepenaun JaBiIeHHS TBEPABIMU TellaMH,
KuAkocTaMu u Tazamu. OOOCHOBaHHE pE3yIbTaTOB
OMBITOB  OCOOEHHOCTSMHU  CTPOCHHsSI  BEIIECTBA B
TBEP/IOM, KUJKOM M Ta3000pa3HOM COCTOSTHUSIX.
DKCnepuMEHTAIBHOE JI0Ka3aTeNbCTBO 3akoHa Ilackais.
Pemenuesanay Ha pacu€T maBiaeHus TBEPAOTO Tea.

http://window.edu.ru

/

https://resh.edu.ru/

https://uchi.ru/

http://physics.nad.ru/

physics.htm

4.2 | JlaBneHUE KUIKOCTH 5

HccnenoBanue 3aBUCMUMOCTH  HaBJICHUA

KHUIOKOCTH OT FHY6I/IHI)I IMOrpy>XCHUA W IIJIOTHOCTHU
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KHUJIKOCTH.
HaGnronenue u 00bsICHEHUE THAPOCTATUYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans.

4.3

ATMochepHoe naBiieHue

N3yuenne cooOIarnmxcs COCyI0B.
Pemenue 3amay Ha pacy€T NaBiICHUS )KUIKOCTH.

OObsicHEeHHE TPUHIMNA ACUCTBUS THAPABINYECKOTO
npecca.

Ananus u 00bsCHEHUE
HPAaKTUYECKUX CUTYaLUH,

JEMOHCTPUPYIOIUX  MPOSIBIIEHUE  JABICHUS
KHUJIKOCTH M 3akoHa Ilackans, Hampumep, MpoLeccoB
B OpraHu3Me Mpu riiy0okoBogHOM HbIpsiHMM (MC —
OHOJI0THS). DKCIEpUMEHTAIILHOE oOHapyxeHHe
atMocepHOro JaBieHUs. AHamu3 © OOBIACHEHHE
ONBITOB W TIPAaKTUYECKUX CHUTYallMid, CBS3aHHBIX C
neiicTBueM aTMOC(EepHOro 1aBJICHUS.

OO0vbsicHeHne CYLIECTBOBAHMS aTMOC(EPHI
Ha 3emJle ¥ HEKOTOPBIX IUIaHEeTax WU e€ OTCYTCTBUS Ha
apyrux 1uiaHerax u  Jlype (MC — reorpadus,
ACTPOHOMUS).

OObsicHEHHE W3MEHEHHUs MJIOTHOCTH aTMochepsl
C BBICOTOH M 3aBUCHMMOCTH aTMOC(EpPHOI0 JaBJI€HUS OT
BBICOTBHI.
Pemenne 3agay Ha pacuéT aTMOC(EpPHOro JaBJICHUS.
N3yuenue yctpoiicTBa GapoMeTpaaHepoua.

4.4

JleficTBHE ®KUIKOCTHU U Ta3a Ha
MOTpy>KEHHOE B HUX TEJO

DKcrnepuMeHTAIbHOE OOHApYKEHUE NIeHCTBUS
JKAJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
Ornpezenenne BbITAIKUBAIOLIEH CUIIBL, AEHUCTBYIOIIEH
Ha TEJIO, IOTPYKEHHOE B JKUIKOCTb.

[IpoBenenue u 06CyX/I€HHUE ONBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTbD BBITAIKHABAIOIIEH




CHWJIBI, ICCTBYIOIICH Ha TEJIO B KUIAKOCTH, OT 00BbEMa
MOTPYKEHHOM B JKMJIKOCTb YaCTH TEJIA U OT INIOTHOCTH
KUJKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT
00bEMa OTPYKEHHOH B KUAKOCTH YACTH Tela.
Pemenne 3amau Ha NIpUMEHEHHE 3aKOHA Apxumena
U yCJIOBMSI INIaBaHUS TEIL.

HToro no pazaeny: 21

Paznien 5. PaboTa u MOIIIHOCTL. JHEPrUs

5.1 | PaboTa 1 MOIIHOCTD 3 DKCNEepUMEHTAIBHOE OIPEIeNIEHNE MEXaHUYECKON http://window.edu.ru
pabOThI CHITBI TSKECTH TIPH MAJCHUH TEa U CUJIBI /
TPEHHSI IPH PABHOMEPHOM IIEPEMEIIICHUH TeJIa IO
TOPU30HTAIILHOMN TOBEPXHOCTH. https://resh.edu.ru/
Pacuér MomHocTH, pa3BuUBaeMON P MOABEME 11O .

P p . https://uchi.ru/
nectHuile. Perenne 3aa4 Ha pacy€T MeXaHUIEeCKOU
paboThI K MOLIHOCTH. http://physics.nad.ru
/physics.htm
5.2 | IIpocTbie MEXaHU3MBI 5 Omnpenenenre BEIMTPHINIA B CUJIE MIPOCTHIX MEXaHU3MOB

Ha [IpUMepe pblyara, OABUKHOTO U HEIIOBUKHOIO
0JI0KOB, HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycinoBusl paBHOBECUs pblyara.
OO6Hapy>keHue CBOMCTB MPOCTHIX MEXAHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCIOCOOICHUSX,
HCIOJIb3YEMBIX B OBITY

U TEXHUKE, a TaKXe B *KUBbIX oprann3max (MC —
Ouosiorus). DKCIIEPUMEHTAIBHOE  J10Ka3aTeNIbCTBO
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paBeHCTBa pabOT MpU MPUMEHEHUU MTPOCTHIX
MEXaHU3MOB.

Onpenenenne KIIJI HakTOHHOM TIJIOCKOCTH.
Pemenue 3amay Ha mprMEHEHUE TIPaBUiIa PABHOBECHS
pbraara u Ha pacuét KII/.

5.3 | Mexanuyeckas SHEprus

DKcIepUMEHTAITBHOE OTpe/IelICHIE W3MEHEHHS
KHHETHYECKOWH MOTECHITMAILHON SHEPTUH TEa MIPU €T0
CKaThIBAaHWH 10 HAKJIOHHOW TJIOCKOCTH.
dopmynupoBaHHe Ha OCHOBE UCCIIEIOBAaHHS 3aKOHA
COXPaHCHUS MEXaHHUYECKOH SHEPTUH.

OOcyxaeHre TpaHull MPUMEHUMOCTHU 3aKOHA
COXpaHCHHS SHEPTUH.

Pernrenue 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA COXPAHCHUS
SHEPIHH.

Hroro no pasageny:

12

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB 11O
INPOI'PAMME

68

12




8 KJIACC

Ne | HaumeHOBaHUe pa3iesioB M TeM KoanuyecTBO 4acos OcHoBHBIE BH/IBI NeATEJIHLHOCTH DJIeKTPOHHbIE
n/n | NporpaMMbl . . . (undgposBbie)
beero | xomTpon | nparrmac yyamuxcs (Ha ypoBHe Y4eOHbIX jeiicTBHIA) 0GpasoBaTeIbHEIe
bHbIE CKHe PeECYpChI
padoTsl | padoThI
Pa3nen 1. TensioBbIe siBJIeHUS
1.1 | Ctpoenue u CBOICTBA BEIIECTBA 7 HaGaronenue u WHTEPIPETALHS OIBITOB, http://window.edu
CBUJICTEIHCTBYIOIIUX 00 aTOMHOMOJIEKYJIIPHOM .ru/
CTPOCHUHBEIIECTBA: OTBITHI C PACTBOPCHUEM PA3THYHBIX
BEIIECTB B BOJIC. https://resh.edu.ru
Pemenue 3a1a4 1o OIICHUBAHUIO /
KOJIMYECTBA aTOMOB HJIM MOJIEKYT B eIMHHULIC .
00BnéMa BerecTna. https://uchi.ru/
AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB http://physics.nad.
(manpumep, pparmMeHTa ru/physics.htm
noomel JIykperuss  «O  mpupoze
BElIe») ¢ n3JI0)keHneM 000CHOBaHUMN aTOMHOU
TUTIOTE3HI (CMBICTOBOE uTeHue). O1ieHKa
yOeIUTENbHOCTH 3TUX 0OOCHOBAHHIA.
OObsicHeHHe OpPOYHOBCKOTO
JBYDKEHUS, sIBICHUS TUddy3un
U pa3InYuil MeKIy HUMHU Ha OCHOBE
MTOJIOXKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
CTPOCHHUS BEIIECTBA.
1.2 | TemnoBble mporiecchl 21 2 3 OObsICHEHHEe OCHOBHBIX PAa3JIMYUil B CTPOCHUHU T'a30B,

AKUJIKOCTEN U TBEPJBIX TEJ C UCMOJb30BAHUEM TOJTOKEHUN
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MOJIEKYJISIPHOKWHETHYECKON TEOPUU CTPOCHHUS
BELIECTBA.

IIpoBeneHue ONBITOB 10 BBIPAILMBAHUIO
KPHUCTAJIJIOB IOBaPEHHOM COJIM MJIU caxapa.

IIpoBeneHune u 0OBACHEHUE OIBITOB, AEMOHCTPUPYIOIINX
KalUUISIPHBIC SIBIICHUS U SBJICHUE CMAuYMBaHUS.
OObsicHeHHE POJIH KAMWUISPHBIX SBICHUH 1S
MOCTYIIJIEHUS BOJIbI B opranu3m pactenuit (MC —
ouosorus).

Habmronienue, npoBeeHre U 00bSICHEHUE OMBITOB 110
HaOJII0/ICHUIO TEIUIOBOTO PaCIIUPEHUS Ta30B, KHUIKOCTEH
Y TBEPIBIX TEI.

OO0bsicHeHHEe coxpaHeHUs: 00bEMa TBEP/BIX TeJl, TEKYUECTH
KUAKOCTHU (B TOM YHCJI€, PA3HULIBI B TEKYYECTH IS
pa3HBIX KHUJIKOCTEH), TaBICHUS ra3a.

[IpoBeneHNe OMBITOB, AEMOHCTPUPYIOLIUX 3aBUCIMOCTh
JaBJICHUSI BO3/lyXa OT ero o0béMa 1 HarpeBaHUs WU
OXJIXK/IEHUS, M X 00BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUeHHsI. AHAIN3 IPAKTHUECKHUX
CUTYallHi, CBA3aHHBIX CO CBOMCTBaMU ra30B, JKHIKOCTEN U
TBEPABIX Ten OO0CHOBaHUE MPAaBUIT U3MEPEHUS
temneparypbl. CpaBHEHHE PA3IMYHBIX CIIOCOO0B
U3MEpEeHus U Kal TeMmreparypsl. Habmonenue n
00BSICHEHUE OIBITOB, IEMOHCTPUPYIOLINX U3MEHEHNE
BHYTPEHHEHN HEPIUHU TeJa B PE3yJIbTaTe TEIUIONEPENad U
paboTbl BHemHUX cui. Habmronenue u o0ObsicHeHue
OTIBITOB, 00CYK/IEHUE MPAKTUYECKUX CUTYALIUH,
JEMOHCTPHUPYIOIINX Pa3InyHbIe BUIbI TEIUIO MepeIayu:
TEIUIONPOBOAHOCTh, KOHBEKIUIO, U3TyUEHHE.
HccnenoBanue sBieHUs TEMIOOOMEHA MPU CMEIINBAHUN
XOJI0/IHOM U ropsiuer Boabl. HaOmroeHre ycTaHOBICHUS




TEIJIOBOTO PAaBHOBECHSI MEKY TOPAYEH M XOJTOAHOM
BOJIOM.

Ornpenenenne (M3MepeHNEe) KOTUYECTBA TETUIOTHI,
MOJIY4EHHOTO BOJIOM MPH TEIJIOOOMEHE C HAarpeThIM
METATMYECKAM [IHITUHAPOM.

Omnpenenenue (M3MepeHHe) yIeIbHON TEMIOEMKOCTH
BellecTBa. Penienue 3a1ay, CBSI3aHHBIX c
BBIUHCJICHHEM KOJIMYECTBA TEIUIOTHI U TETNIOEMKOCTH MPU
TeruiooOMeHe. AHalu3 CUTyalluid  MPaKTHYECKOIo
MCIOJIb30BaHUs TEIIOBBIX CBOMCTB BEIECTB U
MaTepuasoB, HAIPUMED B EeJISIX
SHEProCcOCPEIKEHUS: TETITON3OJISIIHS,
AHEprocOeperaroire Kpolly,

TEPMOAKKyMYJISTOPHI U T. 1. Habmonenue siBieHuit
UCIapeHus 1 KoHaeHcanuu. McecnenoBanue nporecca
UCIIApEHUs Pa3IMYHBIX )XUIKOCTEeH. OObsICHEHHE SBICHUIN
UCIIApeHUs U KOHJCHCAlUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHS.

Hab6nronenue u o0bsACHEHHE MpoIlecca KUTICHUsI, B TOM
YHUCJIC 3aBUCUMOCTH TEMITEPATYPhI KUTICHUS OT JaBJICHUS.
Ornpenenenne (M3MepeHne) OTHOCUTEILHOM BIAKHOCTH
Bo3ayxa. Habmronenue nmporecca miaBiaeHus
KPUCTAIJIMYECKOTO BEIIeCTBa, HAIIPUMeEp JIbJa.
CpaBHeHUE MPOIECCOB IIABICHUS KPUCTAIITMYECKHUX Tell
U pa3MsTYeHUs Py HarpeBaHUU aMOP(HBIX TeTl.
Omnpenenenue (M3MepeHNE) yISTbHON TETUIOTHI TUIABIICHUS
apaa. OObsICHEHUE SBJICHUH TUTABJICHUS U
KPUCTAJUTH3aIlMK Ha OCHOBE aTOMHOMOJICKYJIIPHOTO
yueHus. Perienne 3aay, CBSI3aHHBIX C BEIYHCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECCax TeTUIONEepeaaun mpu
TUTABJICHUN Y KPUCTAIUTA3AIIHH, WCTIAaPCHHUH U




KOHJICHCALIHN.

AHanu3 cUTyauil NpakKTUYECKOro IPUMEHEHUS SIBJICHUN
IUIABJICHUS U KPUCTAJUIN3ALUU, HAIIPUMED, [10JIyYE€HHE
CBEPXUYHUCTBIX MAaTEPHAJIOB, COJIEBAsl IPeIKa U Ap. AHaAIN3
paboThl U OOBSICHEHHUE NIPUHIIUIA JEHCTBUS TEIJIOBOIO
JBUTATEJIA.

Brruncnenne Koau4ecTBa TEIUIOTHI, BBIIEISIOIIEroCs IpU
CrOpPaHMHU pa3Iu4HbIX BuAOB Tommsa, U KIIJ[ neurarens.
OO0cyxIeHne 3KOJIOTMYECKUX MOCIIeACTBUI
VCII0JIb30BaHUs ABUTaTEIed BHYTPEHHErO CTOPAHH,
TEIJIOBBIX U THaApodiekTpocTaniuii (MC — skosorus,
XUMHUS).

Hroro no pasageny:

28

Pazgen 2. 3J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUSA

2.1

3HCKTpI/I‘leCKI/Ie 3apsAaabl. 3ap5{)KeHHBIe
T€Ja U UX B3aUMOJCHCTBHUE

HaGnroneHue v mpoBeieHNe ONBITOB IO JIEKTPU3ALMU Tell

IPU CONMPUKOCHOBEHUH U MHAYKIHEH.

HaOmronenne u 00BsICHEHNE B3aUMOIEHCTBUS
OJHOUMEHHO U PA3HOMMEHHO 3apSKECHHBIX TEIL.

OObsicHeHHEe TPUHIINIIA IEWCTBUS AIEKTPOCKOA.

OObsicHeHHE SBIIEHUH JEKTPU3ALUH ITPU

COIPUKOCHOBEHUH TeJ U UHAYKIMEH C UCIIOIb30BaHUEM

3HAHWUM O

HOCHUTEIISIX IEKTPHUUECKUX 3apsi/iOB B

BemlecTBe. Pacnio3HaBanue u 0ObsICHEHUE SIBIICHUM

AIIEKTPU3AlUU B TIOBCETHEBHOM KHU3HH.

Habmtoienue 1 00bsICHEHNE OTIBITOB, IUTIOCTPUPYIOIINX

3aKOH COXPaHEHUS DIIEKTPUIECKOTO 3apsia.

HaGnroeHne onbITOB IO MOJIEIUPOBAHUIO CHIIOBBIX

http://window.edu

ru/

https://resh.edu.ru

/

https://uchi.ru/

http://physics.nad.

ru/physics.htm
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JIMHHH 3T CKTPHUUYCCKOI'O I1OJIA.

HCCJ’ICI{OBaHI/Ie HeﬁCTBHﬂ SJICKTPHUYCCKOI'O I10JIA Ha
MMPOBOAHUKH U OUDJICKTPHUKH.

2.2

I1OCTOSIHHBIN 2IIEKTPUYECKHUM TOK

20

HabitoieHue pa3nnyHbIX BUJIOB A€HCTBUSA
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE 3TUX BUJIOB
JICHCTBHSI B TIOBCETHEBHOM JKU3HU.

COopka 1 “CIBITaHUE HIIEKTPUUYECKOH 1eTH OCTOSHHOTO
TOKa.

W3mepeHue cuibl TOKa aMIIEpMETPOM.

H3MmepeHne 27eKTPUUECKOT0 HAPSKEHUST BOJIBTMETPOM.
[IpoBenenune u 00bACHEHUE OIBITOB, AEMOHCTPUPYIOIINX
3aBHCUMOCTb 3JIEKTPUYECKOTO COIIPOTUBIICHUS
IIPOBOJHMKA OT €r0 JUTMHBI, IJIOIAN [I0NEPEYHOTO
CEYEHHUs U MaTepuaia.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAOLIETO
qyepes pe3UcTop, OT COIPOTUBIIEHUS PE3UCTOPA U
HaNPsUKEHUS

Ha pe3HUCTOpE.

[TpoBepka mpaBuiia CI0KEHUSI HAIIPSHKEHUH TpU
MOCJIEI0BATEIHHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuiia AJisi CUIIBI TOKA MPH MapajlieIbHOM
COETMHEHUH PE3UCTOPOB.

AHanu3 cUTyaluil Mocie10BaTeNbHOIO U apaJljIeIbBHOTO
COEIMHEHUS TIPOBOIHUKOB B JJOMAIIHUX IEKTPUUYECKUX
CeTsX.

Pemenue 3aau ¢ ucnosnp3oBaHueM 3akoHa OMa 1 hopmyn
pacuéra 3JEeKTPUUECKOr0 CONPOTUBIIEHUS IPH
MOCJIeI0BATEIHLHOM U MapajieIbHOM COETUHEHUN
IIPOBOIHHUKOB.




Onpenenenne padOThI

AIIEKTPUYECKOTO TOKA, IPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHre MOUTHOCTH 3JIEKTPUUECKOIO TOKa,

BBIJICTISIEMOM Ha PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 JTAMIIOUKY

OT HANPSKEHUS HA HEW.

Onpenenenne KIIJI narpeBatens.

HccnenoBanue peoOpazoBaHus YHEPTUH MIPU

oABEME Ipy3a JIEKTPOABUTATEIIEM.

OObsicHeHHEe yCTPOWCTBA U IPUHLIUIIA IEHCTBUS
JIOMAIITHUX 3JIEKTPOHArpeBaTEIbHBIX TPHOOPOB.

OO0BsicHeHHE TPUYNH KOPOTKOTO 3aMbIKAHUS U IPUHIIUIIA

JICMCTBHS TUIABKUX MPEIOXPAHUTEICH.

Pemenne 3amau ¢ ucnosp30BaHueEM 3aKkoHa Jxoynsa—

Jlenna. HabmroieHne BOSHUKHOBEHUS SIIEKTPHUECKOTO

TOKA B JKUJI KOCTH.

2.3

MarauTHBIE SBICHUS

I/ICCJ'ICI[OBaHI/IG MAariuTHOI O BSaHMOHeﬁCTBHﬂ
IMOCTOSTHHBIX MarHUTOB.

N3yueHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB NPU
UX 00beTUHEHUH U pa3feleHUH.

[IpoBenenne oONbITOB M0 BU3YaIU3alUH MO
IIOCTOSAHHBIX MArHUTOB.

I/IsyquHe SBJICHUS HAMATrHUYMBAHUW BCIIIECTBA.
Uccnenoanue neicTBus 3IEKTPUIECKOTO TOKA Ha
MarHUTHYIO CTPETIKY.

2.4

DJIEKTpOMAarHuTHas WHAYKIUS

OmnBITE IO HCCICIOBAHUIO SIBJICHUSA 3J'I€KTpOMaFHI/ITHOI\/’I
WHAYKOWHA: UCCIICTOBAHNC N3MEHEHWH 3HaYEHUS U
HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKA.




Hroro no pazaeny: 37 2 7
PesepBHOE Bpems 3
OBLIEE KOJIUYECTBO YACOB IO 68 4 10
IMPOI'PAMME
9 KUIACC
Ne | HaumeHOBaHHe pa3/iesioB M TeM KoangecTBo 4acoB OcHOBHBIE BH/BI JeATeJIbHOCTH DJIeKTPOHHbIE
/1 | IporpaMmbl . . (uudposbie)
y4yalmmxcs (Ha ypoBHe y4eOHbIX el cTBHIl) 6
BCEr0 | KOHTPOJ | MpaKkTH4e 00pa3oBaTEIbHbI
bHbIE cKHe e pecypchbl
padoTsl | paboThI
Paznen 1. Mexanuveckne siBJICHUSA
1.1 | Mexanu4eckoe JBIKeHue U criocoosr | 10 1 1 AHanmu3 1 00CyXXJIeHNEe Pa3TUIHBIX TPUMEPOB http://window.ed

€ro OITMCaHHuA

MEXaHUYECKOTO

JIBUKEHUSI.

OO0cyxneHre rpaHul] IPUMEHUMOCTH MOJIETTH
«MaTepualibHas TOUKay.

Onucanne  MEXaHUYECKOTO JIBUKCHHUSI
Pa3IMYHBIMH CTIOCOOaAMU

(ypaBHeHue, Tabnuia, rpaduk). AHAIU3 KU3HEHHBIX
CUTYaITUi, B KOTOPBIX MPOSIBIISICTCS

OTHOCHUTCIIBHOCTD MEXaHHUYECKOI'O ABMXXCHUS.

HaOmronenrne MexaHH4ECKOTO TIBIOKEHUSA

u.ru/

https://resh.edu.r

u/

https://uchi.ru/

http://physics.nad

.ru/physics.htm
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T€Ja OTHOCUTEIBHO

pPa3HBIX TEJI OTCYETA.

CpaBHeHue MyTeil U TPaeKTOPUH JABUKEHUS
OJIHOTO M TOT'O K€

T€Ja OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
Ananu3 TekcTa ['anunes 00
OTHOCHUTEJIbHOCTH JABUKECHUS;

BBITNIOJTHEHHE 33/1aHUH TI0 TEKCTY (CMBICIIOBOE
YTCHHE).

Onpenenenue cpenHen CKOpPOCTHU
CKOJIbKECHHUS OpyCKa WIIn

JABHUXXCHUSA mapuka 110 HAKJIOHHOH
TUIOCKOCTH.
Ananuz u o0CcyX/IeHHEe CIOoCO0O0B

npUOTMKEHHOTO OIpeIeTICHHS

MTHOBEHHOM CKOPOCTH.

Ornpenenenne CKOpOCTH PaBHOMEPHOTO

JBYDKEHUS (LIapuKa B KUIKOCTH,  MOJIENU
ANEKTPUYECKOTOaBTOMOOWIIS U T. I1.).

Ornpezenenne myTH, TPOUIEHHOTO 33 JaHHBIN

IIPOMEKYTOK

BPEMEHM, U CKOPOCTH TeJja 10 rpapuKy 3aBUCUMOCTH ITyTH

PaBHOMEPHOTO IBUKEHUS OT BPEMEHH.

OO6cyxaeHre BO3MOXHBIX IPUHIUIIOB ASHCTBUS TPHOOPOB,

U3MEPSIONIUX CKOPOCTh (CITUAOMETPOB).

Belunciienye Myt U CKOPOCTH IIPU PAaBHOYCKOPEHHOM

MIPSIMOJIMHEMTHOM JIBM>KEHHH TEJA.

Onpenenenne MIPOMJIEHHOTO NyTH H

YCKOpEHUs  JBIDKEHUS  Teda Mo rpaduky

3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO

MPSIMOJIMHEMHOTO IBM)KEHHMS TeJla OT BPEMEHH.




Onpenenenne YCKOpPEHHMsI  Tena npu
PaBHOYCKOPEHHOM JIBU’KEHUU 110 HAKJIOHHOMN
IJIOCKOCTH.

W3mepenue neproaa U 4acTOThl OOpaIIeHus Tefa 1Mo

OKPY>KHOCTH.
Ornpesenienne CKOpoCTH PAaBHOMEPHOTO JIBHIKCHUS
TeJa 10 OKPY>KHOCTH.

Pemenne 3a7a4 Ha omnpeneaeHue
KUHEMATHYECKUX XapaKTEPUCTHK

MEXaHUYECKOT0 JBM)KEHUS pa3IMYHbIX BUJIOB.
PacnioznaBanue v npuOIMKEHHOE ONMMCAHUE PA3IUYHbIX
BUJIOB MEXAHUYECKOIO JBUKEHUSI B IPUPOJAE U TEXHUKE
(Hanpumepax cBOOOHO MAJAIOLUIUX TeN,  JBHKEHUS
JKUBOTHBIX, HEOSCHBIX TEJ, TPAHCIIOPTHBIX CPENICTB U JIp.)

1.2

B3aumoaelictBue Tel

20

Habmoienue v 00CyXIeHHE OIBITOB C ABMKCHHEM Telia

MIPY YMCHBIIICHUN BIIVSIHHS IPYTHX TEJ, IPETISATCTBYIOIIHX

JIBUKCHHUIO.

AHanu3 Tekcta ['anumnes: ¢ onucaHreM MBICIIEHHOTO
JKCIIEPUMEHTA, 000CHOBHIBAIOIIETO 3aKOH

WHEPLNU; BHITIOTHEHHUE 3a/IaHUi TI0 TEKCTY (CMBICIIOBOE

YTCHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJIHEHUSI 3aKOHA WHEPITUU

B Pa3JIM4YHBIX CUCTEMAX OTCYETA.

Hab6nronenue u o0cyx1eHre MEXaHUUECKUX SBJICHUM, PO

HUCXOIIIUX B cucTeMe oTcuETa «Tenexka» npu e€ paBHO

MEPHOM M YCKOPEHHOM JIBHKEHUU OTHOCUTEIHLHO

KaOMHeTa PU3UKH.

JleiicTBHS ¢ BEKTOpaMH¥ CUJI: BBITMIOJTHEHUE 3aJaHUI 110

CJIOKEHHIO ¥ BBIYMTAHUIO BeKTOpOoB. Habmronenue u/unm

MIPOBEJICHUE OMBITOB, ICMOHCTPUPYIONTUX 3aBUCHMOCTh




YCKOpEHUS Tella OT MPHIJIOKEHHOM K HEMY CHJIBI U MaccChl

Tena.

AHanu3 ¥ 00BSICHCHHE SIBIICHUH C UCIIOJIb30BAHUEM

BTOPOro 3akoHa HeroTOHA.

Pemenue 3a1a4 ¢ UCI0JIb30BAHUEM BTOPOTO 3aKOHA

HrploToHa ¥ nTpaBuMIIa CIOKEHHS CUJL.

Omnpenenenne KECTKOCTU MPY>KUHBIL.

AHanu3 cuTyanuii, B KOTOPbIX HA0JIOIAl0TCS YIIPYTUe

nedopMaiuu, 1 UX 0ObSICHEHHE C HUCTIOIb30BaHUEM 3aKOHA

I'yka.

Pemenue 3amau ¢ ucnosib3oBanreM 3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIbKEHUS

OT CHJIBI HOpMaJIbHOTO AaBneHust. OOcyxKaeHne

pe3ynbTaToB HccienoBanus. Onpenenenue KodphumeHTa
TPEHUsI CKOJIbKeHUs. VI3MepeHune Cuiibl TpPeHUs

TIOKOSI.

Pemenue 3aay ¢ ucnonb3oBaHueM (HOPMYIIBI 7SI CHIIBI

TPEHUS CKOJIbKEHUSI.

AHanM3 IBMKEHUS TEJ TOJIBKO MO ACHCTBUEM CHJIBI

TSKECTA — CBOOOIHOTO ITaCHHUS.

OO0BsicHEeHHE HE3aBUCUMOCTH YCKOPEHHUS CBOOOIHOTO

NaJeHUsI OT MacChl Teja.

OLieHKa BEIMYHMHBI CUJIbI TATOTEHUS, IEUCTBYIOIIEH MEXTY

JIBYMsI TeTIaMH (JUIsl pa3HbIX Macc).

AHanu3 ABMKEHUS HEOECHBIX TeJN MO/ JEHCTBUEM CHIIBI

TATOTEHUS (C UCIIOIb30BaHUEM JOTIOJTHUTEIbHBIX

MCTOYHUKOB MHpopMaiun). Pemenne 3anad ¢

HCIIOJIh30BaHUEM 3aKOHA BCEMUPHOTO TATOTECHUS U

(bopMyIIBI 1S pacuéTa CHUJIIbI TSHKECTH.

Ananns OPUTMHAIBHOI'O TEKCTa,

OTIMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO




TATOTEHUS; BBITIOJTHCHHE 3aJIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

HaGmoienue u 00CyX/IeHHE OMBITOB 110 M3MEHEHUIO Beca
TeNa MpU YCKOPEHHOM JIBHKCHUU.

AHanu3 yciaoBHil BOSHUKHOBEHHSI HEBECOMOCTH U
eperpy3Ku.

Pemenwe 3a1a4 Ha onpe/ielieHre Beca Tejia B Pa3InYHbIX
YCIIOBUSX.

AHaJIM3 CWII, ICHCTBYIOIIMX Ha TEJIO, MTOKOSIIeecs Ha
onope. OnpeienieHye neHTpa

TSDKECTH PA3TUYHBIX TE

1.3

3aKOHBI COXpaHCHUA

10

HaGnronenue u o0Cyx1eHue ONbITOB, AEMOHCTPUPYIOLINX
nepefady MMITyJbca [Py B3aUMOIECHCTBUM TEJ, 3aKOH
COXpaHEHMsI UMITYJIbCa IIPU a0COIIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJCHCTBUHU TEI.

AHanu3 cUTyalui B OKpY>KaroIIeH >KU3HU C
HCIIOJIb30BAaHNEM 3aKOHA COXPAHEHUS UMITYJIbCA.
PacniozHaBaHue sIBIEHNS PEAKTUBHOTO IBUYKEHUS B
npupoje u Texuuke (MC — Ouomnorus).

ITpuMeHeHne 3aKOHa COXPAHEHUS UMITyJIbCa IS pacyéra
pe3yabTaTOB B3aMMOAEUCTBUS Tl (Ha MpUMepax
HEYNpyroro B3aUMOJEHCTBHS, YIPYTOro HEHTPAIBHOIO
B3aMMOJICHCTBUS IBYX OJAMHAKOBBIX TE€J, OJHO U3 KOTOPBIX
HETOABUKHO).

Pemenne 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA COXPAHEHUS UM
yJIbCa.

Onpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOABEME
rpy3a ¢ UCMOJIb30BaHUEM HENIOABM)KHOTO U IOABHKHOTO
0710K0B. V3MepeHre MOLTHOCTH.

N3mepenne NOTeHIHAIBHON SHEPTUN YIIPYTO




nehopMUPOBAHHON MPY>KUHBI.

N3MepeHnne KUHETUYECKOW SHEPTUHU TEJIA 110 JUTUHE
TOPMO3HOTO ITyTH.

DKCIEepUMEHTaIbHOE CPAaBHEHHUE U3MEHEHUS
IIOTECHIMAIbHOW U KHHETUYECKOM SHEPrUM Tea pu
JBIDKSHUH 110 HAKJIOHHOM INTOCKOCTH.
DKcnepruMeHTalIbHas TPOBEPKA 3aKOHA COXPAHECHUS
MEXaHWYECKON IHEPTUU IIPH CBOOOTHOM MaICHHUH.
[IprumeHeHue 3akoHa COXpaHEHUSI MEXaHMYECKOW SHEPTUU
JUIsL pacy€Ta MOTEHIMATbHON U KUHETUYECKOW SHEPTrUid
Tena. Pemenue 3a1a4d ¢ MCoIb30BaHUEM 3aKOHA
COXPAaHEHHUSI MEXaHUYECKOUN YHEPTHH.

Hroro no pasageny:
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Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 | Mexanunueckue KoieOaHus

Habmroienue xonebanuii moa 1eHCTBUEM CHIT TSDKECTH U
yIpy TOCTH U 0OHapyX)eHHe MOAOOHBIX KoJeOaHUi B
OKPY’KaOIIEM MHDE.

AHanu3 xonebaHuil rpy3a Ha HUTH U Ha MPY>KUHE.
OrnpezienieHre 4acTOThl KOJIeOaHUH MaTEMaTHIECKOTO U
MPY>KUHHOTO MasITHUKOB.

Habmtoienue u o0bsicHeHNE SIBJICHUS pe30HaHca.
HccnenoBanue 3aBUCUMOCTHY TIepUoAa KojebaHui
MO/ABEIIEHHOTO K HUTH TPy3a OT JIJTUHBI HUTH.

[TpoBepka HE3aBUCHMOCTH MEePHO/Ia KOJIeOaHMii rpy3a,
MOJIBEIIIEHHOTO K JIEHTE, OT MacChl rpy3a. HabmoneHue u
00CYX/ICHUE OTBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTH
nepuoia KojieobaHu MPYKUHHOTO MAassTHUKA OT MacChl
rpy3a U )KECTKOCTHU IIPYKUHBI.
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[IpruMeHeHne MaTeMaTHYECKOTO U MPYKUHHOTO MAaITHUKOB
B KQUeCTBE MOJIEJICH JIJIs ONKcaHus KoJieOaHuii B
OKpYKarolleM MUpeE.

PGLHGHI/IG 3aJa4, CBA3aHHBIX C BBIYHMCIICHUECM UJIN OI.[CHKOI;'I
4acTOTHI (Mepruoja) KojeOaHu.

2.2

MexaHnueckue BOJIHBL. 3BYK

OOHapy)XeHHe 1 aHAJIU3 BOJIHOBBIX SIBJICHUH B
OKpY’KalolleM MHpE.

HabmroneHue pacnpocTpaHeHus: IpOoJOIbHBIX U
MOTIEPEYHbIX BOJH (HA MOJENIN) U OOHApyKEHUE
AQHAJIOTUYHBIX BUJIOB BOJIH B IPUPO/E (3BYK, BOJSHbIE
BOJIHBI).

Beruucnienye JUIMHBI BOJIHBI U CKOPOCTH PaclpoCTpaHEHUsI
3BYKOBBIX BOJIH.

DKCIIepUMEHTATLHOE OTIPEICIIEHUE TPAHUI] YaCTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.

Habito1eHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B
TOM YHCJIE C UCTIOJIb30BAaHUEM MY3BIKaJIbHBIX
UHCTPYMEHTOB).

HaGnronenue u 00bsiICHEHUE SIBIICHUS aKyCTUUYECKOTO
pe30HaHca.

AHaJIN3 OPUTHHAIBHOTO TEKCTA, HOCBALIEHHOTO
MCIIOJIb30BAaHUIO 3BYKa (WM yJIbTpa3ByKa) B TEXHUKE
(9X0MoKaIus, yIbTpa3ByK B MEIUITUHE U JIP.); BBITOJIHEHHE
3aJJaHUH 10 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro nmo pazaneny:
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Paznien 3. DekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

3.1

BHCKTpOMaFHI/ITHOe IoJIE U

[ToctpoeHnue paccykaeHui, 000CHOBBIBAIOIINX

http://window.ed



http://window.edu.ru/

SJICKTPOMAarduTHBIC BOJIHBL

B3aWMOCBSI3b JICKTPUIECKOTO U MAarHUTHOTO TTOJICH.
DKCIepUMEHTAILHOE U3yUYCHHUE CBOWCTB
9JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOUIBLHOTO TenedoHa).

AHaJIN3 PEHTTCHOBCKUX CHUMKOB 4€JI0BEYECKOI0
OopraHuzma.

AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHHSI
AIIEKTPOMArHUTHOTO M3ITyYCHHS B IPUPOJIC: KUBBIC
OpraHu3MbI, U3TY4YCHUSI HEOSCHBIX Tell (CMBICIIOBOE
YTCHHE).

Pacrio3HaBanue 1 aHaIU3 Pa3IHYHBIX PHMECHEHHUI
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.

Pemenue 3anau ¢ ucronb3oBaHueM HopMyI IUIst CKOPOCTH
9JIEKTPOMArHUTHBIX BOJIH, [UTMHBI BOJIHBI M YaCTOTHI CBETA

u.ru/

https://resh.edu.r

u/

https://uchi.ru/

http://physics.nad.

ru/physics.htm

Hroro mo pasaneny:

Pasnen 4. CBeroBble siBJIeHUSA
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3aKOHBI pacIpoOCTPaHEHHUS CBETA

HaOmronenue OIBITOB,

JIEMOHCTPHUPYIOLIUX SIBJICHUE TIPSIMOJIMHEHHOTO
pacmpocTpaHeHus cBeTa (BOSHUKHOBEHHE TEHU U TTOJTY
TEHH), U UX UHTEPIIPETAIHS C UCTIOIH30BAHUEM TIOHSATHUS
CBETOBOTO JIyya.

OObsicCHEeHHE U MOJISTUPOBAHKE COJIHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHHUS CBETOBOTO
Jy4a OT yIJia MaJeHHUs.

N3ydeHue cBOCTB M300pakeHuUs B IUIOCKOM 3€pKalle.
Hab6mronenue u 00bACHEHHE OMBITOB 11O TTOJTYICHHUIO
M300paXCHHUI B BOTHYTOM H BBIITYKJIOM 3€pKajiax.

http://window.ed
u.ru/

https://resh.edu.r
u/

https://uchi.ru/

http://physics.nad
.ru/physics.htm
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HaOmronenne u 00bsICHEHNE OIILITOB 110
MIPEIOMIICHUIOCBETA Ha TPAHMIIC PA3TMYHBIX CPEll, B TOM
YHUCJIC OIIBITOB C ITOJIHBIM BHYTpeHHI/IM OTpa)KeHI/IeM.
HccnenoBanue 3aBUCIMOCTH yIJIa IPEIOMIICHUS OT yTriia
MaJCHUS CBETOBOTO JTyya Ha TPAHMIIC «BO3TYX—CTEKIIO».
Pacrio3naBanue sIBJICHUI OTPa)KCHUS U TIPEJIOMIICHUS CBETA
B IIOBCEIHEBHOM KM3HHU. AHAIU3 U O0OBICHEHUE SIBJICHUS
ONTHYECKOTO MHpaXa.

Pemienwre 3a1a4 ¢ MCIOJIb30BAHUEM 3aKOHOB OTPAKEHUS U
IIPEJIOMIICHUS CBETa

4.2 | JIu"3BI ¥ ONITUYECKHUE TPUOOPHI

[Tony4yenue n300paXkeHUi ¢ MOMOLIbIO cOOUparOLIeH U
pacceuBarolei JIMH3.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONITUYECKOMN CHIIbI
coOMparoIel TUH3HI.

AHanu3 ycTpoicTBa U IPUHIUIA IEHCTBUS HEKOTOPBIX
ONTUYECKHUX MPHOOPOB: (poToanmapaTa, MUKPOCKOIIA,
TEJIECKOTIa

(MC — 6uosnorusi, acTpOHOMHUS).

AHanu3 sBIeHUN OJIM30PYKOCTH U 1aTbHO30PKOCTH,
npuHIuna aectsus oukoB (MC — Guomnorus)

4.3 | Pa3noxxenue 0esoro cBera B CHEKTP

HaGnroneHue no pasiokeHuto 6eJI0ro CBeTa B CIEKTP.
HaGnronenue u 00bsICHEHHE OIBITOB IO MOJTYYEHHIO
0esoro cBera Mpu CI0KEHUH CBETa Pa3HbIX L{BETOB.
[TpoBenenue u 00bSICHEHUE OMBITOB MO BOCTIPUATHIO I[BETA
MIPEIMETOB NP UX HAOJIO/IEHUU Yepe3 1[BETOBbIE (PUIBTPHI
(LIBETHBIE OYKH)

Hroro nmo pasageay:
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Pa3nen 5. KBanTOBBIE SIBJICHUS

5.1.

I/ICHyCKaHI/IC 1 IOTJIONICHUE CBECTA
aTOMOM

OO6cyxenue 1enu onbIToB Pesepdopaa mo uccnenoBanuio
ATOMOB. BBIJIBI)KEHUE TUIIOTE3 O BO3MOXKHBIX Pe3yabTaTax
OTIBITOB B 3aBUCUMOCTH OT MPEJIIOJIAraéMOro CTPOCHHS
aTOMOB, ()OPMYJIMPOBAHKE BBIBOJIOB U3 PE3Y/IbTATOB
onbIToB. OOCYy)KIeHue MPOTUBOPEUUI IJIAaHETAPHOU
MOJIeJIM aToMa U OCHOBAaHMM Ui runore3sl bopa o
CTaIIIOHAPHBIX OPOUTAX AIEKTPOHOB.

Habmro1eHne CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB
U3ITyYeHUs pa3InIHbIX BemecTB. OObsICHEHUE TMHEHIATHIX
CIIEKTPOB M3JIYYCHHUSI.

http://window.ed
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5.2

CrpoeHue aTOMHOTO sijipa

OOcyk/IeHre BO3MOKHBIX TUIIOTE3 O MOJIETISIX CTPOCHUS
anpa. OnpeneneHyue cocTaBa sep Mo 3aJaHHBIM MacCOBbIM
¥ 3apSI0BBIM YHCIIaM U TI0 TIOJIOKEHUIO B IEPUOTUIECKOM
cucteme 1eMeHToB (MC — xumus).

AHaJn3 U3MEHEHMsI COCTaBa sJIpa U €ro MOJOKEHHS B
NepuoIM4ecKoil cucteme npu apaanoakTuBHOCTH (MC —
XUMHUSA).

HccnenoBaHue TpEKOB a4acTHIL IO TOTOBBIM (poTorpadusim.
OO6HapyxeHre U U3MEpPEHNE palualluOHHOr0 (OHA C
MIOMOIIBIO JO3UMETPA, OL[EHKA €r0 HMHTEHCUBHOCTH.
AHanm3 OHMOJOTHMYECKHX HW3MEHEHHH, IPOUCXOISIIIX
1oJ1 AeMCTBHEM paIMOaKTUBHBIX n3nyyeHuit (MC —
Ouosnorus). Micnonb3oBaHue paauoaKTUBHBIX U3TyYCHHUN B
meaunrae (MC— Guomnorus)

5.3

S nepHbie peakuuun

Pemenne 3aaa4 C UCIIOJIb30BAHHUEM 3aKOHOB COXPAaHCHUA
MAaCCOBBIX U 3apAJ0BBIX HUCCI HAa ONIPCACIICHUC PE3YIILTATO
AACPHBIX peaKHHﬁ; aHaJInu3 BO3MOXHOCTH HJIN
HCBO3MO>KHOCTHU ;mepHoﬁ pCaKkIuu.
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OreHka PHepruM CBSI3U SAEP C UCIIOJIb30BaHUEM (DOPMYIIbI
OiHIITeHHA.

OO0cyx/IeHne TEepPCIEKTUB UCTIOBL30BAHUS YIIPABISIEMOTO
TEPMOSIEPHOTO CUHTE3a.

OO0cyXIeHHEe TPEUMYIIIECTB U IKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C syiepHOM sHepreTrkoit (MC — sKoJorus)B

HToro no pazaeny: 17 2
Paznen 6. IloBTOopuTe1bHO-0000 1A MOAY.Ib
6.1 | Cucremaru3zanus u 0000IIEHHE 9 BreimonHenne y4eOHBIX 3aJlaHuH, TPEOYIOIIIX http://window.e

MPEMETHOTO COJICPYKAHUS U OIbITa JEMOHCTpAIMKA KOMIIETEHTHOCTEH, XapaKTePHU3YIOIIHX du.ru/

JESITeIBHOCTH, IPUOOPETEHHOTO TPH €CTECTBCHHOHAYYHYIO IPaMOTHOCTb.

U3Y4YCHUU BCEro Kypca pusuku https://resh.edu.
ru/
https://uchi.ru/
http://physics.na
d.ru/physics.htm

Hroro no pazueny: 9
OBIHIEE KOJIMYECTBO YACOB 110 102 10

ITPOI'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTPOLHECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUUTA YHEHUKA
7 KUIIACC
®wusuka, 7 kiacc/[lepeimkun .M., Banos A.U., AkiimonepHoe obmiectBo «M3garenscTBo «IIpocBemienue;
8 KUIACC
®dusuka, 8 kimacc/Ileppimkun .M., iBanoB A.U., AknmonepHoe o6miectBo «M3marenbctBo «lIpocBemienney;
9 KVIACC
®uzuka, 9 kinacc/[leppimkun .M., I'yrauk E.M., UBanoB A.U., [lerpoBa M.A., AkuiroHepHoe 00111ecTBO
«3narenbcTBO «lIpocBerienne;

METOJUYECKUE MATEPUAJIBI JIJIA YUUTEJIA

7 KUIIACC
ABtop Mapon A.E., Mapoun E.A. Cepus JIunus YMK A.B. [lepsrukuna. ®duzuka (7-9) Knace 7 xnace [peamer
®usuka NM3narensctBo IPODA, kopnoparus "Poccuiickuil yuebnuk" Bua npoaykiuu [luiaktuueckue MaTepuabl
Wcrounuk: https://rosuchebnik.ru/product/fizika-7-klass-didakticheskie-materialy-424078/
8 KUIACC
ABtop Mapon A.E., Mapon E.A. Cepust Jlunus YMK A.B. [lepsimkuna. Gusuka (7-9) Knace 8 knace [Ipenmer

®usnka U3narensctBo JIPODA, xopnopanus "Poccuiickuii yaebnuk" Bua npoaykiuu JlugakTHaecKkue MaTepraibl



Hcrounuk: https://rosuchebnik.ru/product/fizika-7-klass-didakticheskie-materialy-424078/

9 KJIACC

ABtop Mapon A.E., Mapon E.A. Cepust Jlunus YMK A.B. [lepsimkuna. ®usuka (7-9) Knace 9 knace Ilpenmer
O®usuka U3narensctBo JIPODA, xopnopanus "Poccuiickuii yueOnuk" Bua npoaykiuu JlugakTuaeckue MaTepuaibl
Hcrounuk: https://rosuchebnik.ru/product/fizika-7-klass-didakticheskie-materialy-424078/

[MUO®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChBI CETU UHTEPHET

7 KUIIACC

https://resh.edu.ru/subject/28/7/

8 KJIACC

https://resh.edu.ru/subject/28/8/

9 KUIACC

https://resh.edu.ru/subject/28/9/
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