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Pabouasi nporpamma
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YpPOBEHB: OCHOBHOE 00111ee 00pa3oBaHme



no

HOACHUTEJBHAA 3AIINCKA

CopneprxaHue MporpaMMbl HaIpaBlIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOM I'DAaMOTHOCTH YYalllUXCS W OPraHM3ALMIO0 M3y4eHUs (U3MKHU Ha
NEeSTEJIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXXHOCTH npeameTa B peanusauuu TpebdoBanuit ®I'OC OOO k miaaHUpyeMbIM JMYHOCTHBIM U
MeTalnpeIMeTHbIM pe3yJibTaTaM O0Yy4eHHs, a TAKKe MEKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHbBIX YU€OHBIX MPEJAMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHwUsI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucrtemooOpa3yronuii s eCTeCTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB
U SIBIICHUM, M3y4yaeMbIX XHUMHEH, Ouonorueil, actpoHomueid u ¢usnueckoir reorpadueit. dusuka — 3TO NPEAMET, KOTOPbI HE TOJBKO BHOCHUT
OCHOBHOM BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MUpPa, HO U MPEJOCTaBIsieT Hanboiee sCHble 00pa3iibl IPUMEHEHHUSI HAyYHOTO METO/A MO3HaHUs, T.€.
crioco0a TOJYy4eHUs JOCTOBEPHBIX 3HaHWH O mupe. Hakonen, (u3uka — 3TO HpeaMeT, KOTOpBIH Hapsay C APYTUMH €CTeCTBEHHOHAYYHBIMH
peJMeTaMu JIOJDKEH JaTh LIKOJIbHUKAM IIpe/cTaBieHUEe 00 YBIEKAaTEIbHOCTH HAYYHOTO MCCIEIOBaHHUS U PaJOCTU CAMOCTOSTEIBHOTO OTKPBITHS
HOBOT'O 3HAHMS.

Onmna w3 THaBHBIX 3a7ad (U3HUECKOr0 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS COCTOMT B (OPMUPOBAHHH €CTECTBEHHOHAYYHOM
IPaMOTHOCTH M MHTepeca K HayKe Y OCHOBHOH Macchl 0Oy4aromuxcsi, KOTOpble B JalibHelIeM OyAyT 3aHSATHI B CaMbIX Pa3HO OOpa3HBIX cdepax
nesitenbHOCTH. Ho He MeHee Ba)KHOU 3ajjaueil sIBJIsI€TCS BBISIBICHHE W MOJATOTOBKA TAJIAHTIMBBIX MOJOJBIX JIIOJIEH I MPOAOHKEHNUsS 00pa3oBaHus U
nanpHeimeil npodeccuoHaIbHON JesITeNbHOCTH B 00JacTH €CTEeCTBEHHOHAYYHBIX HCCIEIOBAaHMA M CO3JaHMM HOBBIX TexHojoruil. CoriacHo
IPUHATOMY B MEXJYHapOJHOM COOOILECTBE OIpejeneHuto, «EcTecTBeHHOHayyHasi TpaMOTHOCTh — 3TO CIHOCOOHOCTh YEJIOBEKA 3aHMMATh AKTUBHYIO
IPaXXIQHCKYI0 TO3MIHMI0 O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro TOTOBHOCTh HMHTEPECOBATHCA
€CTECTBEHHOHAYYHbIMU HJesiMH. HayuyHO rpaMOTHBIN 4eI0BEK CTPEMUTCS Y4aCTBOBATh B apIyMEHTUPOBAHHOM OOCYXIE€HUU NPOOIJIEM, OTHOCALIMXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSM, YTO TPEOYET OT HETO CJIEIYIOIIUX KOMIETEHTHOCTEH:

HAay4YHO O0OBICHSITH SABJICHUA,
OLCHUBATh U ITIOHUMATh 0COOEHHOCTH HAaY4YHOTI'O MCCJICJOBAHUA,

HHTCPIIPETUPOBATHL JaHHBIC U UCIIOJIB30BATh HAYYHBIC TOKA3aTCIILCTBA JJIA MMOJIYYCHHA BBIBOJOB.

I/I3yquI/Ie (I)I/ISI/IKI/I CIIOCOOHO BHECTH peHlaIOH_II/Iﬁ BKJIaJl B q)OpMI/IpOBaHI/Ie eCTeCTBeHHOHay‘IHOﬁ T'paMOTHOCTH o6yqa1011114xc;1.



HOEJHN N3YYEHUSA YYEBHOI'O IPEJJMETA «®U3UKA»

Llenn m3yyeHns QHU3MKK Ha YpOBHE OCHOBHOTO 00IIero odpasoBaHus ompenerneHsl B KoHnennuu npenogaBanus yaeOHoro mpeamera «Dusnka» B
oOpa3oBaTesbHBIX opraHuzanusax Poccuiickoit dexepanyy, peanusyrouX OCHOBHbBIE 0011e00pa3oBaTeIbHbIE POrPaMMBbI, YTBEPKAEHHON peleHrneM
Komnnernn Munuctepcersa npocseuienust Poccuiickoit denepaunu, npotokon ot 3 aexadbps 2019 r. Ne [IK-4BH.

Llenu u3y4yenus: GU3NKU:

npuoOpeTeHne UHTepeca U CTPEMIICHUS 00yJaIOIINXCs K HAYYHOMY U3YYCHHUIO MPHUPObI, PA3BUTHE WX UHTEIUIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TPECTABICHUN O HAYYHOM METOJE MO3HaHUs U () OPMUPOBAHKE UCCIIEOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBICHUSM;
dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa U3yUYeHHsI OCHOB CTPOCHUS MaTepuu U (PyHAaMEHTATbHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHUe IPEICTABICHUI O poNu GU3UKH JJISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHH;

pa3BUTHE TIPEACTABICHUN O BOZMOXHBIX chepax Oymymieit mpodeccnoHanbHOM NeATeIbHOCTH, CBSI3aHHOU ¢ (DU3UKOM, TIOJITOTOBKA K JaJIbHEHIIIEMY
00y4YeHHIO B 3TOM HaIpaBIICHUU.

I[OCTI/I)KCHI/IG 3TUX IIeJeH Ha YPOBHE OCHOBHOT'O 06mero 06p8.30BaHI/I${ oOecreynBaeTcs PCHICHUEM CIICAYIONINX 3ada4:

npuoOpeTeHue 3HaHUM O IUCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHMUECKHX, TETJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
npruoOpeTeHne YMEHUH ONUCHIBAaTh U OOBICHATH (PU3NYECKHE SIBJICHUS C UCIIOJIB30BAHNEM TOTYUYEHHBIX 3HAHUH;

OCBOEHHE METOJIOB PELICHHS MPOCTEHIINX paCYETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3UYECKUX MOJENIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX
3a/1ay;

pa3BUTHE YMEHU HAOIIOaTh MPUPOIHBIC SIBJICHUS U BBITIOIHATE OIBITHI, TAOOpaTOpHBIE PA0OTHI M SKCIIEPUMEHTAIIbHBIE UCCIIeI0BAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE PUEMOB pabOTHI ¢ MHPOpMaIHel HU3NUeCKOro CoepKaHus, BKI0Yas HHPOPMAIUIO O COBPEMEHHBIX JOCTHKECHHUAX (DU3UKH; aHATTU3 U
KPUTHYECKOE OlIEHHBaHNE HH(pOpMaIuy;

3HaKOMCTBO CO cepamMu MPo(heCCHOHAIBHON 1€ATENbHOCTH, CBSI3aHHBIMU C (PU3UKOM, M COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3NUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cootserctBuM ¢ PI'OC OOO dusuka sBisercs o0s3aTeNbHbIM IPEIMETOM Ha YpOBHE OCHOBHOIO oOmiero oOpasoBanus. [laHHas mporpamma
npeaycMaTpuBaeT n3ydeHue PU3uKu Ha 6a30BOM ypoBHE B 00bEMe 238 1 3a Tpu roja oOy4eHus 1o 2 9 B HEIEII0 B 7 U 8 Kjlaccax v 10 3 9 B HEJIENIO B
9 knacce.



COJEP)KAHUE YYEBHOTI'O ITPEJIMETA

7 KUIIACC

Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKIIEro MUPa
dusznka — HayKa O Ipupoac, u3ydacTt (1)H31/I'—I€CKI/IG ABJICHUA: MEXaHUYCCKHUE, TCIJIOBBIC, DJICKTPUUCCKHUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC.
Ousnueckue BenuuuHbl. M3mepenue gpusnueckux BeanunH. @usndeckue npudopsl. [lorpenrHocts u3mepenuii. MexxayHapoiHasi cucTEMa €IHHHULL.

Kak ¢usuka m gpyrue ecTecTBEHHbIE HAyKH H3y4daloT MPUPOAY. ECTeCTBEHHOHAyudHBI METOJl TMO3HAHMS: HAOJIOJICHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCa, BBIIBHIKCHHE THUIIOTE3, JKCIICPUMEHT IO TPOBEpPKE THUIOTE3, OOBICHEHWE HabmogaeMoro sBiieHus. OnucaHue (QU3UYECKUX SBICHUH C
IIOMOILBIO MOJENEN.

JleMoOHCTpanuu

1. MexaHu4eckue, TeIIOBbIe, SIEKTPHUUECKHUE, MAaTHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®uznyeckue NpudOpsl U IpoLeaypa IPSIMBIX U3MEPEHUI aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

JlabopaTopHblie padoThl U ONBITHI

1. OnpeneneHue LEHbI JEICHNUS HIKAIbl U3MEPUTEIBHOr0 Mpudopa.

2. 3mepeHue pacCcTOSIHUM.

3. U3mepenne 06bEMa KUAKOCTU U TBEPAOTO TEIA.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. 3mepenue teMiieparypbl Ipu MOMOIIX KUAKOCTHOTO TEPMOMETPA U IaTUMKA TeMIIepaTyphl.

6. [IpoBesieHNe HCCIEIOBAHUS 110 TIPOBEPKE TUIIOTE3BI: NaTbHOCTh MOJETA MIapHKa, MYIMEHHOTO TOPU30HTAILHO, TEM OOJbIe, 4eM OOJIbIle BhICOTA
mycKa.

Pa3nen 2. [lepBoHayaibHble CBEeE€HUS O CTPOEHUH BelleCTBA

CtpoeHue BelecTBa: aTOMbl M MOJEKYJbI, X pa3Mepbl. ONBITHI, J0Ka3bIBAIOIIUE AUCKPETHOE CTpOeHHE BemiecTBa. OTMbBITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE BEIICCTBA.

JIBmxenue yacTuil BemiecTBa. CBA3b CKOPOCTH JBHKEHHS YaCTHUI[ C TeMmrepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BaumoaeiicTBiue yactui
BEIECTBA: MPUTSHKCHHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KHUJKOCTEH M TBEPIBIX (KPUCTAJUIMYECKUX) Teld. B3auMOCBSA3b MEXKIYy CBONCTBAMH BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSHUSX W WX aTOMHOMOJICKYJISPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSIHHHA BOJBI. B3amMMOCBSI3b MEXKIY CBOW-
CTBAaMHU BEUIECTB B pPa3HBIX arperaTHbIX COCTOSHUSX M WX AaTOMHOMOJEKYISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemoHcTpanMu

1. HaGmronenne OpOYHOBCKOTO JIBHIKCHHUSI.

2. Habmonenue auddy3um.



3. Habnionenue siBieHUiA, OOBSICHSIONIMXCS TPUTSHKEHUEM WU OTTAJIKUBAaHUEM YACTHII BEIIECTB.

JlabopaTopHblie padoThl U ONBITHI

1. Onenka auamMeTpa aToMa METOAOM PsIOB (C UCToNb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBu:keHne U B3aUMOAeiiCTBUM

Mexanunueckoe qBukeHue. PaBHoMepHOe 1 HepaBHOMepHoOe ABMkeHHe. CkopocTh. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacuér mytu
¥ BpeMeHHU NBIKeHHs. PaBHOMepHOE M HepaBHOMEepHOEe ABMkeHHEe. CkopocTh. CpeaHss CKOPOCTh MPU HEPAaBHOMEPHOM BIKEHHH. Pacuér mytu u
BPEMEHHU JIBHXKECHHUSI.

SBneHne nHepUMH. 3aKOH MHEpUUU. B3anmoaeicTBue Ten Kak MpUYMHA U3MEHEHHS CKOPOCTH JBMKEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tela.
[TnoTHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJTMYECTBOM MOJICKYJ B €IMHUIIE 00BEMA BEIIECTBA.

Cua kak xapakTepucTHKa B3auMoaencTBus Tea. Cuiia ynpyrocTtu u 3akoH ['yka. 3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETpA. SIBIICHUE TATOTEHUS U
cuwia Tsxectn. Cuna Tsokectw Ha aApyrux miaHetax (MC). Bec Ttema. HeBecomocth. CroeHHE CHIJ, HAMpPaBJICHHBIX IO OJHON MPSMOIA.
PaBnoneiictBytomas cwit. Cuia TpeHusi. TpeHue cKoJibKeHus U TpeHue nokosi. Tpenue B npupoje u texauke (MC).

JleMoOHCTpanuu

1. Habmoienne MexaHu4ecKoro JBUKEHHUs Teja.

2. I3mepeHue CKOpOCTU MPSMOJIMHEITHOTO JIBHYKCHHUS.

3. HaGnronenue siBIeHUST HHEPITUU.

4. HabGnroneHre U3MEHEHUS! CKOPOCTH MPU B3aUMOJICHCTBHUHU Tell.

5. CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJL.

6. CnoxeHue cuil, HapaBJIEHHBIX 110 OJJHON IPSIMOH.

JlaGopaTopHbie padoThl U ONBITHI

1. OnpeneneHre CKOPOCTH PABHOMEPHOIO JIBWKEHUS (LIapuKa B KUAKOCTU, MOJEIH 3JIEKTPUUECKOT0 aBTOMOOUIIS U T. 11.).

2. OmpeneneHue cpeHel CKOPOCTH CKOMBKEHUs OpycKa WK IIapuKa 10 HAKJIOHHOM MIOCKOCTH.

3. OnpeneneHue TUIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (AeGopMaIim) MpyKUHBI OT MPHI0KEHHON CHJIBL.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT BEca Tejla M XapaKTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

JaBnenne. CriocoObl yMEHbILIEHUSI U yBeJIW4YeHMs JaBieHus. [laBneHue raza. 3aBUCHUMOCTh JaBJIEHUS ra3a oT o0ObEma, TeMmeparypsl. Ilepenaua
JaBJICHUS TBEPIBIMH TEJIaMHU, KUAKOCTAMU M Tra3zamu. 3akoH [lackans. [lHeBMaTHueckne MaliMHBI. 3aBHCHMOCThH JABICHUS KUAKOCTH OT TIYOWHBI.
I'unpocratuueckuii mapanokce. Coobmiaromuecs cocyabl. [ uapaBnuyeckue MeXaHu3Mbl.

AtMmocdepa 3emnu u atmochepHoe gaBineHue. [IpuumHBI CcymecTBoBaHUs BO3AyIIHOW oOomouku 3emun. OmbiT Toppuuermmu. M3mepenue
atMocepHOro naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTro JaBJI€HUs OT BHICOTHI HaJl ypoBHEM Mopsl. [IprOops! 1715 u3MepeHust aTMOCQEpHOTO JaBICHHUS.



I[eﬁCTBHe KHUAKOCTH M TIa3a Ha HOFp}I)KéHHOG B HHUX Teno. BrITankuparomas (apXI/IMe,ZlOBa) cuna. 3aKoH ApXI/IMe,I[a.

BosnyxomnnaBanue.
JleMoHCTpanuu

1.
. [lepenaua naBieHHs )KUJKOCTBIO U Ta30M.

. CooOuraronirecst CoCy/sl.

. 'mapaBnnueckuii npecc.

. [IposiBnenue nencTBust aTMOC(HEPHOTO aBICHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TENa U TUIOTHOCTH JKUKOCTH.

. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

. YcnoBue muiaBaHus TeJ: IJIaBaHUE WIH MOTPYKEHUE Tel B 3aBUCUMOCTU OT COOTHOILICHHUS TNIOTHOCTEH TeJa U )KUIKOCTH.

01N DN AW

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIEpaTyphl.

JlaGopaTopHbie padoThl U ONBITHI

1.
2.
3.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOjie OT 00bEMa MOTpyKEHHON B )KUIAKOCTh YaCTH TEJa.
OrnpeniesieHre BHITAJKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbL, JEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MACCHI TEJA.

II;maBanue Tell.

4. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHUIIBI, ICUCTBYIOIICH HA TEJIO B XHUAKOCTH, OT 00bEMa MOTPYKEHHOH B JKUIKOCTH
YaCTH TeJIa U OT INIOTHOCTH KUIKOCTH.

5.

KoncTtpyrnpoBanue apeomerpa v KOHCTPYHUPOBAHKE JIOJKH U ONIpeiesieHue e€ rpy30nobEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTB. JHEprus

Mexanuveckas padota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAaKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus peryara. [IpiMeHeHuUe NpaBuiia paBHOBECHS phlyara K OJIOKY.
«3onotoe npaBuwioy» MmexaHuku. KII/I npocteix MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. KuHernueckas M noTeHuManbHas 3Heprus. IIpeBpamieHue oAHOrO BUAAa MEXaHUYECKONW SHEPTUUM B JPYrol. 3aKoH
COXPAHEHHUS YHEPTUU B MEXAHUKE.

JleMOHCTpanuu

ITpuMepsl MPOCTHIX MEXAHU3MOB

JlabopaTopHblie padoThl M ONBITHI

1. Onpenenenne paboOThI CHIIBI TPEHUS MPH PABHOMEPHOM JIBM)KEHUH TeJa MO0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. U3mepenue KIIJ] HakIOHHOM MIIOCKOCTH.

4. N3ydeHne 3aKOHA COXPAaHEHHS] MEXaHUYECKOW YHEPTHH.

8 KVIACC



Pazgen 1. TensioBble sIBJICHUSA

Monenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUN BemecTBa. Kpuctammmaeckue n amopdHbie Tena. OObSICHCHHE CBOMCTB Ta30B, KUIKOCTEH
1 TBEPBIX TENl HA OCHOBE MOJOKEHUI MONEKYIIPHO-KUHETHYEeCKol Teopu. CMaurBaHNe U KaWJUIApHBIC SBJICHUS. TerIoBoe paclIupeHue 1 CKaTHe.

Temmnepatypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO TETUIOBOTO JBMKEHUS YACTHIL.

Buytpennsis oueprus CrnocoObl HM3MEHEHHMS BHYTPEHHEH OJHEpPruu: TeIonepefadya W COBeplIieHHe padoTel. Bunubl Ttemnomnepenayu:
TCIIOMMPOBOJHOCTE, KOHBCKIMA, U3JIYUCHHUC.

KonunuecTBo TemnoTel. YaenbHasi TEMI0EMKOCTh BellecTBa. TemIo00MeH W TEMIOBOE paBHOBEcHE. YpaBHEHHE TEIUIOBOTO OanaHca. [InaBinenue wu
OTBEP/ICBAaHUE KPUCTAJUTMUYECKUX BEIIECTB. YeNbHas TeruioTa maBieHus. [lapooOpasoBanue um konaeHcamus. Hcmapenune (MC). Kumenwe.
Y aenbHas TEIUIOTa Mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHHUS OT aTMOoc(epHOoro naBieHus. BraxHoCTs Bo3ayXa.

OHeprus TOIIMBa. Y IeJibHas TEII0Ta CrOpaHusl.

[Mpunnuner pabotel TemnoBblx apurateneit. KIIJ[ TeruoBoro mpuratens. TeroBble ABHraTeNd M 3amuTa okpyxawomeih cpeabl (MC). 3akon
COXpPaHEHHUS U MPEBPALICHUS SHEPruu B TeII0BbIX npoieccax (MC).

JdeMoHcTpanun

. Habmoienne OpOYHOBCKOTO JBUKCHHS

. Habmonenue nuddyzum

. HabGnronenue siBneHuii cMauMBaHus M KalWJUISIPHBIX SBICHUN
. Habmroienue TemioBoro pacimupeHus Tei

. I3MeHeHue naBneHus ra3a npu U3MEHEeHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHUU
. [IpaBuna uamMepeHus TemMrepaTypbl

. Buns! Teruionepenauun

. OxnaxieHue Mmpyu COBEPILIEHUH pabOThI

. HarpeBanue npu coBepiiieHUN padoThl BHEITHUMH CUIIAMU
10. CpaBHEHUE TEIIIOEMKOCTEN Pa3IMUHbBIX BEIIECTB

11. Habmronenue KumeHus

12 .HabmroaeHne nocTosHCTBa TeMIepaTyphl ITPH TUIaBICHUN
13. Mopenu TemIoBbIX ABUraTenei

O 00 1N DN K~ W —

JlaGopaTopHbie padoThl U ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHIT MOJIEKYIISIPHOTO PUTSHKEHUS

2. OnbITHI 110 BBIPAIIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIU caxapa

3. OmnbITHI 110 HAOJIOIEHUIO TEIUIOBOIO PACHIMPEHUS I'a30B, )KUIAKOCTEH U TBEPIBIX Tl

4. OmpeneneHue NaBJICHUS BO3AyXa B OaJUTOHE IIMPHUIIA

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JaBJICHHUS BO3yXa OT €ro 00b&éMa M HArpeBaHUs WIIN OXJIAXKICHHS



6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUAKOCTH B TEPMOMETPUIECKOM TPYOKE OT TeMIepaTyphl
7. HaGmroieHre n3MeHEHHsI BHYTPEHHEH SHEPTUH Tejla B Pe3yJIbTaTe TEIUIoNepeiadn U padOThl BHEITHUX CHIT

8. MccnenoBanue siBIEHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueld BOIbI

9. OnpeneneHue KOJIMUECTBA TEIUIOTHI, TOJIYYEHHOTO BOJIOH MPH TEMJI000OMEHE ¢ HarpeThIM METANINYECKUM [IHINHAPOM
10. Onpenenenne yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca uCrapeHus

12. Onpenenenne OTHOCUTENBHON BIaXKHOCTH BO3/1yXa

13. Onpenenenne yaeabHON TEMIOTHI TUIABJICHHUS JIb/Ia

Pasnea 2. DiiekTpu4ecKkne 1 MATHUTHBIC SIBJICHHSA

Onextpuzanus Tei. [/IBa pona 3neKTpUUecKHX 3apsnoB. B3zaumonelicTBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSTHUS MEXKTY TEIAMH).

OnexTpuueckoe nosie. Hanpssk€HHOCTH anekTpudeckoro nois. [IpuHun cynepno3uium 31eKTpHUecKuX MoJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsgoB. DJIEMEHTApHbIA 3nekTpuueckuid 3apsan. Ctpoenue atoma. [IpOBOIHUKM M JUAIEKTPUKU. 3aKOH COXPaHEHMS
JJIEKTPUYECKOTO 3aps/a.

DNEeKTPUUECKH TOK. Y CIIOBHSI CYIIECTBOBAHUS IEKTPUUECKOr0 ToKa. VICTOYHUKHU MOCTOSHHOTO TOKa. JleMCTBUSI JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B KHUAKOCTAX M razax.

OnekTtpuueckas uenb. Cuiia Toka. DileKTpuyeckoe HanpsikeHue. ColpoTHBIICHHE IPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHHE BellecTBa. 3akoH Oma 1
yuactka uenu. IlocnenoBaTenbHoe U napajljielIbHOE COEAMHEHUE TPOBOAHHUKOB.

PabGora u MolHOCTH 3MeKTpHUecKkoro Toka. 3akoH Jlxoyns— JleHna. DnekTpuueckre Henu U MOTPEeOUTeNd SJIEKTPUYECKOM IHEpruu B OBITY.
Kopotkoe 3aMbIkaHue.

[locTossHHBIE MarHuThl. B3auMoaeicTBHME NOCTOSHHBIX MAarHuTOB. MarHutHoe moisie. MaruuTHoe mosie 3eMJIM M €ro 3HA4€HUe JUIsl JKU3HU Ha
3emsie. OmbIT Opcrena. MarHutHoe IMojie 3JEKTPUUECKOro Toka. lIpuMeHeHue 37IeKTpOMarHuTOB B TEXHHUKE. JlefiCTBME MarHUTHOrO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKA. MIcnoyib30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbrtel Dapazes. SBneHue snexkTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna. Dnexrporeneparop. CrocoObl MOMYYSHHUS AIEKTPUUECKON SHEPrUu.
DNEeKTPOCTAaHIIMU Ha BO30OOHOBIIIEMBIX HCTOYHHUKAX SHEPTUH.

JdeMoHcTpanun

DIeKTpU3aIus Tei

JIBa posia 37EKTPUYECKUX 3apsA0B U B3aUMOJIECHUCTBUE 3apsHKEHHBIX Tell
YCTpolcTBO B IEMCTBHE 3JIEKTPOCKOIA

DneKkTpocTaTU4ecKast HHTyKIIHS

3aK0H COXpaHEHUs ANEKTPUIECCKUX 3apsiI0B

[TpoBOAHMKY U TUIIIEKTPUKU

ook wnE



7. MopenupoBaHue CUIOBBIX JTMHUNA JIEKTPUIECKOTO MOJIS

8. HMcTouHWKH MOCTOSTHHOTO TOKA

9. JleHicTBUS 3IEKTPUYECKOTO TOKA

10. DneKTpUYECKHil TOK B )KUJIKOCTH

11. I'a30BbIi1 pa3psa

12. 3MepeHue Cuibl TOKa aMIIepMETPOM

13. 3MepeHne 3eKTPUIECKOr0 HAIpPSKEHUSI BOJIBTMETPOM

14. PeocTaT 1 MarasuH CONpOTUBICHUI

15. BzaumoaeiicTBuE NOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3eiCHHs TTOJIOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB

18. OnbIT OpcTena

19. MaruuTHOE 110JI€ TOKA. DJIEKTPOMArHuT

20. [leiicTBHE€ MarHUTHOIO MOJIS HA MPOBOJIHUK C TOKOM

21 DnexTpoaBUrarenab NOCTOSHHOIO TOKa

22. UccnenoBaHue SIBJICHUS 3JIEKTPOMArHUTHON MHYKIIMH

23. Onbrtel @apages

24. 3aBUCHMOCTb HaIIPaBJICHUSI NHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHMS
25. DIIEKTpOreHepaTop MOCTOSHHOTO TOKa

JlaGopaTopHbie padoThl U ONBITHI

1. OmnbIThl O HAOMIOACHUIO NEKTPU3AINH TET UHIYKIMEH U IPU COMPUKOCHOBEHHUH

2. WccnenoBanue ASHCTBHS SJICKTPHUSCKOTO TIOJIS HA MPOBOJHUKHU U TUIJICKTPUKH

3. COopka u mpoBepKa padOThI IEKTPHUUECKOM IETH MOCTOSHHOTO TOKa

4. V3mepeHue U peryJnpoBaHue CUIIbI TOKA

5. W3Mmepenue u peryaupoBaHre HAMpsHKEHUS

6. HccrnemoBaHue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHHS PE3UCTOPA M HAIPSHKCHUS Ha PE3UCTOPE

7. OIBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JJIEKTPHUECKOTO COMPOTUBICHHUS MPOBOJHMKA OT €ro JUIMHBI, TUIOMIAIU TOMEPEYHOr0 CEUeHUs U
MaTtepuaina

8. TlIpoBepka mpaBuiia CIOKEHUS HAMPSHKEHHUH MPH MOCIEI0BATEIILHOM COSTUHEHUH JIBYX PE3UCTOPOB

9. Tlposepka mpaBuia It CHITBI TOKA TIPH MAPAJUICITIBHOM COSTUHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI SNEKTPHUECKOTO TOKA, UAYIIETO Yepe3 pe3rCTOp

11. Onpenenenre MOITHOCTH YJIEKTPUIECKOTO TOKA, BBIICIIEMOU Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO Yepe3 JaMIIOUKy, OT HANPSKEHUs Ha Hel



13. Onpenenenne KII/I narpeBareins

14. ViccnenoBaHre MarHUTHOTO B3aUMO/IEHCTBUS IOCTOSTHHBIX MArHUTOB

15. N3ydyeHne MarHuTHOTO MOJISt IIOCTOSIHHBIX MAarHUTOB MIPU UX O0BEIMHEHUN U pa3AelieHUN

16. ViccnenoBanue AecTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KAaTyIIKHA ¢ TOKOM M MarHuTa OT CHJIBI TOKA U HAaIpaBJIEHUS TOKA B KaTYIIKE
18. M3ydenne neicTBUS MarHUTHOTO TIOJIST HA TIPOBOJHUK C TOKOM

19. KoHncTpynpoBaHue U u3ydyeHue pabOThl AJIEKTPOBUTATEIS

20. U3mepenne KIIJl anekTpoaBUraTeIbHOW YCTAHOBKU

21. OnbITH IO UCCIEAOBAHHUIO SIBJICHUS JIEKTPOMAarHUTHON MHAYKLUU: UCCIIEJOBAaHUE N3MEHEHUN 3HAUCHUS U HAIPABJIEHUS MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3zpnen 1. Mexanuveckue siBJICHUA

Mexanunueckoe JBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEILHOCTh MEXAHUYECKOTO JABMKEHHS. PaBHOMEpHOE MPAMOJIUHEINHOE
nBkeHue. HepaBHomepHoe npsiMonHeitHoe BrxeHne. CpeHsisi 1 MTHOBEHHAasi CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsMONTHEHOE BIkeHne. CBoOo1HOE nagenue. OnbiThl [Manues.

PaBHOMepHOE ABMKEHNE IO OKpYX)HOCTH. [lepron u yactora oOpamienus. JInHelHas u yriioBas CKOpocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE.

ITepBbriii 3akoH HeroToHa. Bropoii 3akon HetoTona. Tpetuii 3akod HeroToHa. [IpyHUIMN Cynepno3uiiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CUila TPEHUSI CKOJIbKEHMSI, Crjla TPEHUS MIOKOs, IPYTUe BUJIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOIO TATOTeHHs. Y CKopeHue cBoboaHoro naaenusd. Jpmwkenue mianeT Bokpyr Connua (MC). IlepBast kocMuyeckas
CKOpocTb. HeBecOMOCTh U eperpys3KH.

PaBHOBecue MatepuanbHO TOUKU. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOIo Tena ¢ 3aKpeIruIEHHON OChio BparieHus. MoMeHT cuibl. LleHTp
TSXKECTH.

WNmnynsc Tena. M3smenenune ummnynbca. Mnynbe cuiibl. 3aK0oH coxpaHeHus uMmitynbea. PeaktuBnoe npwkenue (MC).

Mexanunueckast pabota ¥ MOIIHOCTb. PaboTa cuit TsxkecTH, ynpyroctu, TpeHus:t CBsi3b 3Hepruu v padboTsl [loTeHIManbHas SHeprus Tela, MOJHSITOTrO
HaJl MOBEpPXHOCThIO 3emuid. l[loTeHuumanbHas SHeprusi cxatol npyxuHbel. Kunernueckas sHeprus. Teopema O KHHETMYECKOM SHEPrUH. 3aKOH
COXpaHEHHUS MEXaHUYECKOU IHEPTUH.

JleMoHCTpanuu

1. HaGmroneHne MEXaHMUECKOTO JIBH)KEHHSI TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETa

2. CpaBHeHHE MyTeH U TPACKTOPHI IBUKEHHUS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEN OTCUYETA

3. M3MepeHue CKOPOCTH M YCKOPEHUS MTPSIMOJTUHEIHOTO JIBUKCHHUS

4. WccrnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOTO JBIKEHUS

5. HaGmronenue aBUKEHUS Tea MO OKPY>KHOCTH



6. HaOmioneHne MexaHMUYECKHX SBJICHMN, MPOUCXOASIIMX B cucteMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKCHHU
OTHOCHUTEINIbHO KaOuHeTa GU3NKU
7. 3aBUCHMOCTH YCKOPEHHS TeJa OT MacChl TeJia U JEeHCTBYIOIIEH Ha HETO CUJIBI
8. HaOmonenne paBeHCTBa CHIT TTPH B3aUMOJICHCTBUUN TET
9. M3mMeneHnue Beca Teja MpH yCKOPEHHOM JIBH)KEHUH
10.Ilepenada ummynbca Ipu B3aUMOJICUCTBUU TET
11.IIpeobpazoBanus SHEPrUU IPU B3aUMOICHCTBUU Tl
12.CoxpaHeHue UMITyJibca IPU HEYIIPYTOM B3aUMOAECHCTBUU
13.CoxpaneHue uMIybca Npu aOCOMIOTHO YIPYTrOM B3aMMOAEHCTBUU
14 . HaGnroieHne peakTUBHOTO JIBHXKCHHS
15.CoxpaneHre MEXaHUUECKOM YHEPTUU MPU CBOOOIHOM IMaJICHUN
16. CoxpaHneHue MEXaHMYECKOW SHEPrUU MPHU JBUKEHUU Teja MO ICHCTBUEM MPYKUHBI
JlabopaTopHblie padoThI U ONBITHI
. KoHcTpynpoBanue TpakTa A pa3sroHa U JAIbHEMIIIEr0 paBHOMEPHOIO JBUKEHUS IAPUKA UIIU TEJICKKHU
. Ompenenenune cpenHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM ABHKEHHSI IApUKa 0 HAKJIIOHHOM MII0CKOCTH
. OnpeneneHre yCKOpeHUs Tela PU PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOW IJIOCKOCTH
. MlccnenoBanue 3aBUCMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBIKEHUH 0€3 HayallbHOW CKOPOCTH
5. IlpoBepka rumoTe3bl: €CiIM NPU PAaBHOYCKOPEHHOM JIBIKEHUM O€3 HadajJbHOW CKOPOCTH IYTH OTHOCATCA KakK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOLIUE IPOMEXKYTKHU BPEMEHH OJMHAKOBBI
6. VccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHITBI HOPMAaJIbHOTO JaBICHUS
7. Omnpenenenre KOXPPUIMECHTA TPSHHUS CKOITBKEHUS
8. Omnpenenenue KECTKOCTH MPY>KUHBI
9. Ompenenenue paboTHI CUIIBI TPEHHS ITPU PABHOMEPHOM JIBIKEHHH Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH
10.0Onpenenenre paboThl CHUIIBI YIPYTOCTH MPU MOABEME Tpy3a C UCIOIH30BAHHEM HEIMOABIKHOTO U MOABHKHOTO OJIOKOB
11.M3yyenue 3aKoHa COXpaHEHUs YHEPTUN

A WDN

Pazgen 2. Mexanndeckue Ko1e0aHus U BOJTHBI

KonebarensHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJI€OaHWH: MEpUoJl, YacToTa, aMIUIMTyJa. MaTeMaTH4ecKUid U MPYKUHHBIH MasTHUKH.
[IpeBparenre sHepruu Mnpu KojiedaTeNbHOM JIBUJKEHUHU. 3aTyxarolue KojeOaHus. BeiHyxneHHble konebanus. PezoHanc. MexaHuyeckrue BOJIHBIL.
CpolicTBa MexaHMYECKHX BOJH. IIpo nonpHBIE M TonepedHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHUs. MeXxaHndecKHe BOJIHBI B
TBEpIOM Teue, cericMuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IHppa3ByK U yIbTpa3ByK.

JleMoOHCTpanuu

1. HaGmronenue kosneGaHuid Tes MO JEHCTBUEM CUIIBI TSDKECTH U CUIIBI YIPYTOCTH



2. HaGmronenue kosneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE

3. HaGmroteHe BEIHY)KJICHHBIX KOJICOAHUH 1 pe30HaHCa

4. PacpocTpaHeHue NpoJ0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIH)

5. HabGmroeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKycTHUUYECKHI PE30HAHC

JlabopaTopHblie padoThl U ONBITHI

. OnpeneneHue 4acTOThl U MepHoa KojaeOaHHi MaTEMaTHYECKOTr0 MasiTHUKA

. OnpeneneHye YacTOTH U TIEpHOJIa KOJIeOAHUA TPYKUHHOTO MasiTHAKA

. UccnenoBanye 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT AJTUHBI HUTH
. UccnenoBanue 3aBUCUMOCTH NIEPHOAA KOJICOAHUH NPYKMHHOTO MasiTHUKA OT MacChl rpy3a

. IIpoBepka HE3aBUCUMOCTH MepHoia KojaebaHuil rpysa, MoJIBEUICHHOTO K HUTH, OT MaccChl rpys3a
. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb N1EPHO/1A KOJIEOAHNUHN NPYKMHHOTO MAasgTHUKA OT MACChl I'py3a U )KECTKOCTH MPY>KUHBI
. Ismepenmne yckopeHust CBOOOTHOTO MaeHUS

N NN R W

Pa3zpnen 3. DileKTPOMarHMTHOE 10J1€ M 2JIEKTPOMATHUTHBIE BOJHBI

DNeKTpOMarHUTHOE MoJie. DJIeKTpOMarHuTHbIe BOJIHBL. CBoiicTBa 3eKTpoMarHUTHbIX BosH Illkama snexTpomMarHuTHBIX BoJH. Mcmonb3oBaHue
3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa csera. CkopocTs cBeTa. BoiaHOBEIE cBOMCTBa CBETA.

JleMoOHCTpanuu

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

2. BonHoBbIE CBOICTBA CBETA

JlaGopaTopHbie padoThl U ONBITHI

1. I3yyeHne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeneoHa

Pazgen 4. CBeToBble fIBJICHUSA

JlyueBas Monenb cBera. Mcrounuku cBeta. [IpsimonuueliHoe pacrpocTpaHeHue cBeTa. 3atMmeHus ComHua u Jlynel. Otpaxenue ceta. [lnmockoe
3epKayo. 3aKOH OTPaKEHUS CBETA.

[Tpenomiienue cBeta. 3akoH mpeiomieHus cBeTa. [lomHoe BHyTpeHHee OTpa)keHue cBeTa. VCrmonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B
OTITUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nun3e. Ontudeckas cuctema ¢oroanmnaparta, MUkpockona u teneckona (MC). I'ma3 kak ontudeckas cuctema. bam3zopykocTs u
TaTbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cnekTp. OnbiTel HetoToHa. CliojkeHHe CeKTpalibHBIX LBETOB. Jlucnepceus cBera.

JleMoOHCTpanuu

1. TpsMonuHeiHOe pacpocTpaHEeHHE CBETA.



OTtpakeHue cBeTa.

[Tony4yenue n300paskeHHit B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

OnTHueckuii CBETOBO/I.

Xon ydeit B cobuparoleit JInH3e.

Xox Jydel B pacCenBaroleH JIMH3E.

[ony4yeHnue n300paXkeHU C IOMOIIIBIO JHH3.

[Tpunuun aeiicTBus Gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10.Mopens rnasa.

11.Pa3noxxenue 6e10ro cBeTa B CIEKTP.

12.IToryuenue 6esoro cBera MpH CIOKESHUU CBETA PA3HBIX I[BETOB.

JlabopaTopHblie padoThl U ONBITHI

. UccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrja MaJIeHusl.

. I3yueHue xapakTepucTHK N300pakeHUs MpeIMeTa B INIOCKOM 3epKaie.

. UccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHHS CBETOBOIO JIyya OT yIJla MaJeHusl Ha TPAHUILIE «BO3yX—CTEKIIO.
. [Tomyyenune n300pakeHHI ¢ IMOMOIIBIO COOMPAOIICH JIMH3BI

. Onpenenennie HOKYCHOTO PACCTOSHUS M ONITUYECKOM CHUJIBI CO OMparoIieil JINH3bL.

. ONBITHI 110 Pa3lIoKEHUIO OEJI0r0 CBETA B CIEKTP.

. OnBITHI IO BOCIIPUATHIO I[BETA PEMETOB MPH UX HAOJIIOJCHUN Yepe3 IIBETOBBIC (PUIIBTPHI.

©CoOoNoORWN
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Pazgen 5. KBantoBble siBJIeHUSA

Omnwitel Pesepdopna u mnanerapHas mozgens atomMa. Mogens atoma bopa. Mcnmyckanue u morniomieHue cBera atomoM. KBauTel. JIuHeldatbie
CIIEKTPHI.

PagnoaktuBHOCTE. Anb(a, 6eTa 1 rammansinydenus. CTpoeHrne aTOMHOTO siipa. HykiioHHast Moens aTOMHOTO sijipa. M30Tomsbl.

PannoaktuBHbIe peBpaineHus. [leproa momypacmnamaa aTOMHBIX siziep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHMSI 3apsAI0BOTO U MacCOBOIO YHCEIl. DHEPrusl CBSI3U aTOMHBIX siiep. CBsA3b Macchl U sHepruu. Peakunu cuHTes3a
u aenenus saep. Ucrounuku sueprun Connna u 38€31 (MC).

Snepnas sHepretuka. JleiicTBUS paAl0aKTUBHBIX U3Ty4eHUH Ha *KuBble opraHu3zMsl (MC).

JleMOHCTpanuu

1. CnexTpsl U3Iy4eHUs U TOTJIOLIECHHUS.

2. CnekTphl pa3IMuHbIX Ta30B.

3. Cnexktp BoaOpOa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITyUEHUH.



6. Peructpanus u3nydeHus NpupoAHbIX MUHEPAJIOB U IPOAYK TOB.

JlabopaTopHblie padoThl U ONBITHI

1. HaGmroieHue CIUIOMIHBIX M IMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOP MO3HOMY IyTH (110 hoTOorpadusm).
3. I3mepeHue pauoakTuBHOTO (hOHA.

IloBTOpHTE/IBLHO-0000IIAIO U MOAYJIb

[ToBTOpUTENHEHO-0000IIAOIINIT MOIYAb TPEAHA3HAYEH MJISI CUCTEMATH3aIllud W O00OOIIEHUS NPEIMETHOTO CONIEpXKAHUS M OMbITa JEATCIbHOCTH,
MPHOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uku, a Takxke Juisi MoAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy Mo (u3uke Jyis
00yJaronuxcsi, BRIOPaBIIUX 3TOT YUYEOHBIN MpEIMeT.

[Ipr u3yYeHMH NaHHOTO MOAYJSI PEATM3YIOTCS M CUCTEMATH3UPYIOTCS BHUABI JEATEIHHOCTH, HA OCHOBE KOTOPBIX OOECIEYHBACTCS JOCTHUKCHHE
MPEAMETHBIX M METANPEJIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB OOyYeHHs, (OPMHUPYETCS €CTECTBEHHO-HAy4dHAash TPaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCJICIOBAHUS SIBICHUW MPUPOJLI M TEXHUKH, OBIAJCHHE YMEHUSMU OOBSCHATh (DU3MUECKHE SBJICHUS, MPUMEHSS TOTyYeHHbIC 3HAHWS,
pemaTh 3aJ1a4u, B TOM YUCJIE KAYeCTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIHATBEHO ACSATEIBLHOCTHBIM XapakTep JAaHHOTO pasjeia pealn3yercs 3a CU€T TOro, UYTO y4alllMecs BBIMOJHSIOT 3aJaHus, B KOTOPBIX UM
MpeIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUM Paclo3HaBaTh U HAYYHO OOBACHATH (PU3HUECKHE SBJICHUS B OKpYKaloIlel IPUPO/Ie U TIOBCETHEBHOM KU3HU;
UCTIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SBJICHHUM, B TOM YHUCIIE JJIS IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUYECKHX BHIBOJIOB;
OOBSICHATh HAYYHbIE OCHOBBI HAM00JI€€ BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTH, HAPUMeEp, PAKTHUECKOTO UCIOIb30BAHUS PA3IMUHBIX
HMCTOYHHMKOB SHEPIUU HA OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIHUU.

Kaxnas u3 TeM JaHHOTO pa3jenia BKIIOYACT 3KCIEPHUMEHTAIbHOE HCClIe0BaHHE 0000IIaromero xapakrepa. Pasgen 3aBepiiaercss mpoBeleHUEM
JTUarHOCTUYECKON U OLIEHOYHOU padoThI 32 KypC OCHOBHOM LIKOJIBI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/I3yquI/Ie yqe6H0r0 npeameTa «®Pu3uka» Ha YPOBHE OCHOBHOI'O O6H_[CFO 06pa3OBaHI/ISI JOJIXKHO obecneynBaTh AOCTHUIKCHUC CJIICAYROIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6pa30BaTCHI>HI)IX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuom uuecKoe eocnumanue:



NPOSIBIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUECKOM HAyKH;
LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo8Ho-HpaecmMeEeHHOE 60CRUMAHUE:

TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B OGC}’)KILCHI/II/I OGIJ_ICCTBCHHO-SHa‘II/IMBIX 1 OTUYCCKUX HpO6JI€M, CBA3aHHLBIX C MPAKTUYCCKUM ITPUMCHCHUCM
JOCTHXKCHHUH (PU3HKH;

OCO3HAaHHUC BAXKHOCTHU MOPAJIBHO-3TUYCCKUX MPUHIUIIOB B JCATCIILHOCTHU y‘-IéHOI‘O.

Jcmemuueckoe eocnumanue:

BOCTIPUSATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO MMOCTPOEHUS, CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

OCO3HAaHHE LIEHHOCTU (PU3MUYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA [MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHIA, BaXKHEHIIIeH COCTaBISOIIEH
KYJIBTYPBI,

pa3BUTHE HAYYHOU JII0O03HATEIHLHOCTH, MHTEPECa K UCCIIEI0BATEIbCKOM e TEIIbHOCTH.

Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O1A20N0IYYUUA:

OCO3HAHHUE IIEHHOCTU 0€30macHOro 00pas3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPABUIT OE30MACHOTO IMOBEICHHUS Ha
TpPaHCIOPTE, HAa IOPOTax, C ANEKTPUIECKUM H TEIUIOBBIM 000pPYI0OBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hopMUPOBaHHOCTH HaBBIKA PeIICKCHH, PU3HAHKE CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa y IPyroro 4eyioBeKa.

Tpyooeoe éocnumanue:

AKTHUBHOE YYaCTHE B PEIICHUU MPAKTUUECKHUX 3a/1a4 (B paMKaX CEMbHU, IIKOJIbI, TOPOJIa, Kpasi) TEXHOJOTUYECKON U COIIMAIbHON HAIIPaBJICHHOCTH,
TpeOyIoIMX B TOM YHcIie U PU3NIECKUX 3HAHMUIA;

MHTEpEC K MPAKTUYECKOMY HM3YYCHHIO TPOQecCHid, CBI3aHHBIX C (PU3UKOM.

Ixonozuueckoe eocnumanue:



e OpHUEHTALUs HAa IPUMEHEHHE (PU3NYECKUX 3HAHUH JUIs pellieHHs 3a/1a4 B 00JIaCTH OKPY’KalOIIel Cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU MX
BO3MOJKHBIX ITOCJIEICTBUH TSI OKPY’KAIOIIEH Cpe/Ibl;
e OCO3HaHHE TJ00AIBHOIO XapakTepa HKOJOTMUECKUX MpoOJeM U MyTel X pelIeHuUs.

Aoanmayusa 00yuarouie2oca K u3MeHAIUWUMCA YC106UAM COUUATbHOU U RPUPOOHOIL CPeObl:

e MOTPeOHOCTBH BO B3aMMOJICHCTBUHU IPU BBIOJHEHUHN HCCIIE0BAaHUN U MIPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPHITOCT OMNBITY U 3HAHUAM
APYTHX,

e TIOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pPe3 INPAKTUYECKYIO NEATEIBHOCTD;

e TOTPeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (HOPMYTUPOBATH UACH, TOHSITHSA, TUNOTE3bI O (U3NYECKUX OOBEKTAX W SBICHHAX;

e OCO3HaHME JAePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH (DU3UKY;

e IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHHIA;

e CTpEMJICHHE aHAIM3HPOBATH U BBISBIATH B3aUMOCBSI3U NIPUPO/Ibl, OOIIECTBA U SKOHOMHKH, B TOM YHUCIIE C UCIOJIb30BAHNEM (PU3UUECKUX 3HAHUM;

e OLIEHKA CBOMX JCHCTBUI ¢ yYETOM BIMSHHUS Ha OKPYKAIOLIYIO CPENY, BO3MOKHBIX IJ100aJIbHBIX OCIIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe MO3HABATE/IbHbIE 1eiiCTBUS

ba3zoevie nocuueckue oeiicmeun:

e BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUI);

e  YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 000OIEHHS U CpaBHEHHUS,

e  BBIBIATH 3aKOHOMEPHOCTH U IPOTHBOPEUNS B PACCMaTPUBAEMBIX (haKTaX, JAHHBIX M HAOIIOCHHUAX, OTHOCSIIIMXCS K (PU3NIECKUM SBICHUSM;

e  BBIIBIISATH IPUUMHHO-CIICJICTBEHHBIE CBSI3U NP U3YYEHUH (PU3MUECKUX SBJICHHUN U MPOLIECCOB; AETaTh BHIBOBI C UCIOJIB30BAHUEM JICTYKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOYEHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3AX (PU3NIECKUX BEITHUMH;

e  CaMOCTOSATENBHO BBIOMPATH CIIOCOO pemieHus yaeOHOH Gpu3nuecKoil 3a1aun (CpaBHEHNE HECKOJIBKIX BapUAHTOB PEIICHUs, BHIOOP Hanboee
HOAXOJSIIET0 ¢ YIETOM CaMOCTOSITETIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoevie uccneooeamenvckue oeiicmeus:

e  HCIOJIb30BAaTh BOIPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

e IPOBOJUTH [0 CAMOCTOSITEIBHO COCTABICHHOMY IJIAaHY OIIBIT, HECIOKHBIN (PU3UUECKUI IKCIIEPUMEHT, HeOOIbIIOE UcCie10BaHne (PU3NIECKOTO
SBJICHUS;

e OIICHUWBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIUIO, TOJYyYEHHYIO B X0J1€ UCCIIEIOBAaHMS WM HKCIIEPUMEHTA;



CaMOCTOATCIBHO q)OpMy.]'II/IpOBaTb O606H_IGHI/I$I " BBIBOJEGI ITO pE3yJibTaTaM HpOBeI[éHHOI‘O Ha6J'II-O)IeHI/I$I, OIIbITA, UCCIICAOBAHMUA,
IMPOrHO3MPOBATH BO3MOKHOC I[élJ'H:HGﬁHIGC PasBUTHC q)HSI/I‘IeCKI/IX IMPONHCCCOB, a4 TAKXKE BBIABUTaTh IPCAIIOJIOKCHUS 00 ux Pa3BUTHHU B HOBBIX
YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

NPUMEHATh Pa3JIMYHbIC METOIbI, HHCTPYMEHTHI U 3aIPOCHI TIPH MOUCKE U 0TOOpE MHPOPMAITUH WITH TAaHHBIX ¢ YIETOM MPEIOKEHHON yueOHOMH
buznyeckoii 3a1auu;

aHaJIM3UPOBATh, CHCTEMATH3HUPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHNIO PA3THIHBIX BUIOB U (YOPM MPEACTABICHHS;

CaMOCTOATCIBHO BBIGI/IpaTI) ONTHUMAJIBHYIO q)OpMy nNpeacCTaBJICHUA I/IH(l)OpMaIII/II/I 1 WUIIOCTPUPOBATH PCIIACMBIC 3a/1a4 HCCIIOKHBIMU CXEMAMU,
JarpaMMaMu, HHOH rpadMKOi U UX KOMOWHAIIUAMH.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS
Obwenue:

B X0JI¢ 00CYXIeHUST yueOHOTO MaTepHuaa, pe3yJIbTaToB Ja0OpaTOPHBIX PAabOT M MPOEKTOB 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYK/1aeMOU TEMBI 1
BBICKA3bIBATh HJICH, HAIICJIEHHBIC HAa pEIICHUE 33aJa4d U MOoJIepKaHue 0JaroxkenaTenbHOCTH OOIeHUS;

COIIOCTABJIATE CBOU CYXJACHUA C CYKICHUAMU JPYIrUX YUaCTHUKOB JUaJIora, O6H3py>I(I/IBaTI: pas3indue u CXOoaACTBO HOSHHHﬁ;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl BHITOIHEHHOTO (PH3HMUECKOTO OTBITA (IKCTIEPUMEHTA, UCCIICA0OBAHUS, POEKTA).

Coemecmnasn desamenvHocmy (COMpyoOHULECmMeo):

MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHAUBUIYaJIbHON paObOTHI IPU PEIIEHNH KOHKPETHOH (pr3mueckoii mpoOaemsl;

NPUHUMATD 1eJTH COBMECTHOM JeATENbHOCTH, OPraHU30BBIBATh JEHCTBUSA MO €€ TOCTHIKEHUIO: PACIIPENeNATh POJIK, 00CYKAAaTh MPOLECCH U
pe3yNbTaThl COBMECTHON pabOThl; 0000111aTh MHEHHS HECKOJIBKUX JIHOJEH;

BBINOJIHATH CBOIO YacCTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3ysibTaTa [0 CBOEMY HAIIPABICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C IPYTUMU WICHAMHU
KOMaH/1bl;

OLIEHUBATh KAYeCTBO CBOETO BKJIAa B OOLIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSTENILHO COPMYIHPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaibHble peryJjasiTuBHbIE [1eiiCTBUSA
Camoopzanuzayusn:



BBISBIISAITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX, TPEOYIOLIUX IS peIIeHus] (PU3NUECKUX 3HaHUH;

OpPUEHTUPOBATHCS B PA3JIMYHBIX NMOAXO0/AAaX MPUHATHUS PELICHUN (MHANBUAYAIbHOE, IPUHATHE PEIICHUS B IPYIIE, IPUHATHE PELIEHUI TPYIIO);
CaMOCTOSTEJIEHO COCTABJISITh AITOPUTM PElIeHUs (U3NUECKOH 3a/1auM WK TUIaHA UCCIIE0BAHUS ¢ YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTHPOBATH MIPEJIAracMble BApUAHThI PELICHUN;

JiesiaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camokonumpons (peghrexcusn):

JIaBaTh aICKBaTHYIO OLICHKY CUTYalll! U IpeJUIaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATH NPUYMHBI TOCTHXKEHUS (HETOCTHKEHUS ) pe3y/IbTaTOB AESITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIOJHEHUS (PU3MUYECKOTO MCCIIEIOBAaHUS WIIM IPOEKTA) HA OCHOBE HOBBIX 00OCTOSITELCTB,
WU3MEHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OMNOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATH COOTBETCTBUE PE3YNbTATa LEJIH U YCIOBHSAM.

Imoyuonanvuolii uHMeN1EKmM:

CTaBUTH ce0s Ha MECTO JAPYroro 4yejaoBeKa B X0JIe CIIopa WK AUC KYCCHUHM Ha HAyYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro.
Ilpunamue ceba u opyzux:

NPU3HABAThH CBOE MPaBO Ha OMIMOKY MPH pelieHr: (U3NIECKHX 3a/1a4 WK B YTBEP)KIACHUAX HAa HAYYIHBIC TEMBI H TAKOE K€ MPABO JIPYToTo.

INPEIMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTrHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPAXKATh C(HOPMHUPOBAHHOCTH Y O0YUAOIUXCSI YMEHHIA:

UCIIONIb30BATh MOHATHUS: (PU3MUECKHUE U XUMHUYECKUE SIBIICHUS; HAOIIOACHHE, YIKCIIEPUMEHT, MOJIeIb, THIIOTE3a; €AMHULIBI (PHU3UIECKUX BEJIUUMH; aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BelIecTBa (TBEP0E, )KUIKOE, Ta3000pa3HOE); MEXAaHMUECKOE JIBI)KCHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHOE), TPACKTOPUSI, PABHOACHCTBYIOIIAs cul, edopmanus (yrnpyras, IiiacTU4eckas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasznuuath siBieHus (quddy3us; TETIOBOE ABUKEHUE YaCTHI] BEIIIECTBA; PABHOMEPHOE JIBI)KCHHE; HEPAaBHOMEPHOE JIBMYKCHHUE; MHEPIIHS;
B3aMMO/ICVICTBHE TEII; PABHOBECHE TBEPBIX TEJ C 3AKPEIUIEHHOM OCBIO BPAILLICHUS; IIepeiada JaBICHUS TBEPIABIMU TEIIAMU, KUIKOCTIMH U Ta3aMu;



aTMoc(epHOe JAaBICHHE; IUIaBaHHE TeJl; MPEBPALICHNUs MEXaHHMYECKOW 3HEpruu) MO OMMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3NYECKHUX SIBJICHHUH B OKpYXArOILEM MHUpPE, B TOM YHciIe (PU3NYECKHE SBICHUS B IPUPOAE: IPUMEPHI
JBUKEHMSI C Pa3IMUYHBIMH CKOPOCTSIMHU B )KMBOM M HEKUBOU NMPUPOJIE; N€UCTBUE CUIIBI TPEHUS B PUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOTO
JTaBJICHUS HA )KHUBOM OpraHu3M; IJIaBaHUe PhI0; pbIuaru B TeJe YeI0BEKa; IPU 3TOM MEPEBOIUTH IPAKTUYECKYIO 3ajjauy B yueOHYI0, BBIICIATh
CYILLECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SBICHUM;

OIMCHIBATh U3yYCHHbIE CBOMCTBA TE U (PU3UYECKHE SBICHUS, UCTIONB3Ys (PU3HUECKUE BETUYNHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, IyTh,
CKOpOCTb, CPE/IHSASL CKOPOCTh, CHUJIAa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CHJla TPEHUs, 1aBlIeHue (TBEPIOrO Tena, )KUIAKOCTH, ra3a), BEITAIKHUBAOILAS
CHJIa, MeXaHu4yeckast paboTa, MOIIHOCTb, IJICUO CUJIbI, MOMEHT CHJIbI, KO3(h(PpULIMEHT MOIe3HOr0 AEUCTBUS MEXaHU3MOB, KHHETHYECKasl U MOTEHLU-
aJIbHAs SHEPrus); IPU OMMUCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICII UCIIOJIb3YEMbIX BEIMYHMH, UX O003HAYEHUS U €IUHULIBI (PU3MUECKUX
BEJIMYMH, HAXOIUTH (DOPMYJIBI, CBS3BIBAIOINNE TAHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMHU, CTPOUTH IPaUKU U3yU4EeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepru30BaTh CBOMCTBA Tel, (pU3MUECKUE ABICHHS U MPOLIECCHI, UCTIONIB3Ys MPaBHIIa CIOKEHHS CHJT (BAOJIb OJTHOM NPAMOIi), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMena, IPaBUIIO PaBHOBECHs ppldara (0J10Ka), «30JI0TOE PaBHIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTUU; IIPU
3TOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIMCBHIBATh €T0 MATEMAaTHUECKOE BBIPAKCHUE;

OOBACHATh (GU3NUECKUE SIBJICHUS, MPOLECChl M CBOWCTBA TEI, B TOM UHUCIIE U B KOHTEKCTE CUTYallUii MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISBIISITH IPUUMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYEeCKHX IIAaroB ¢ OMOpoi Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUH, (PU3UYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIe 3aauu B 1—2 neiicTBUS, HCIIONB3YsI 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIONINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJ]auyl 3alKChIBaTh KPaTKOE YCIOBHUE, OJACTABIIATh (PU3NUECKUE BETUUMHBI B POPMYIIBI U IPOBOJIUTH PAcU€Thl, HAXOAUTH CIIPABOYHbBIC IaHHbIE,
HEOOXOIMMBIE /IS peIIeHUs 3a/1a4, OLICHUBATh PEATUCTUIHOCTD MOTYYSHHON (PU3HUECKON BEIUYHHEI,

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh PHU MOMOIIN (PU3NYECKUX METOJIOB; B OIMCAHUU UCCIIEJOBAHUS BBIIEIATH IPOBEPSIEMOe
IIPEIoJIoKEeHNE (TUIIOTE3Y), pa3iniyaTh U HMHTEPIPETUPOBATH MTOJIYYEHHBIM PE3yNIbTaT, HAXOAUTh OIIMOKHU B XO/I€ ONBITA, JI€JaTh BHIBOJIBI 110 €70
pe3ynbTaTtam;

IIPOBOJIMTH OMBITHI [0 HAOIIOACHHUIO PU3NUECKUX SBJICHUIN WU PU3NYECKUX CBOMCTB TeJl: (OPMYIHNPOBATH IPOBEPSEMBIE MTPEIIOI0KEHNS, COOUPATh
YCTAHOBKY U3 MPEAIOKEHHOI0 000PYA0BaHUs, 3alIUCHIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOIBI;

BBIMOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHU, MACChI Tejla, 00bEMa, CUJIBI U TEMIIEPATYPHI C UCTIOIB30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB; 3aMUCHIBATh TOKa3aHUs NMPUOOPOB € YIETOM 3a/laHHON aOCOIIOTHON MOIPEIIHOCTH U3MEPEHHIA;

MPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIMUUHBI OT IPYrO C UCHOIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH
PaBHOMEPHO JBMXKYILETOCS Tela OT BPEMEHH JIBUKECHUS Tella; CUIIbl TPEHUsI CKOJIbXEHHUS OT Beca TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHUJIbI TPEHHUS OT IJIOIIAAN COMPUKOCHOBEHHUS TEJI; CHIIbI YIPYTOCTH OT YIJIMHEHMSI IPYKUHBI; BHITAIKMUBAIOLIEH CUITbI OT 00bEMa
NOrpYKEHHON YaCTH TeJIa ¥ OT MIIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO0; YCIOBHMA
IUTaBaHMsI TEJI, YCJIOBUI paBHOBECHS pblyara 1 OJIOKOB); y4aCTBOBATh B IJIAHUPOBAHUHU Y4EOHOTO MCCIIeJOBaHUsl, COOUpPATh YCTAHOBKY U BBIIOIHATH



U3MEpEeHUs, CIeAys NPeIOKEHHOMY IJIaHy, GUKCUPOBATH PE3YNIbTaThI MOJYYEHHOHN 3aBUCUMOCTH (PU3NUYECKUX BEJTMYMH B BUE MPEATOKEHHBIX
Ta0JMIl U TpadUKOB, JIeTaTh BEIBOJBI 0 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOANTH KOCBEHHBIE U3MEpEeHUs (PU3MUECKUX BENYHNH (TUIOTHOCTD BELIECTBA KUKOCTH U TBEPIOTO Tela; CUJIa TPEHUS CKOJIb)KECHUS;, TaBJICHHE
BO3/yXa; BBITAJKUBAIOIIAS CUJIA, JCHCTBYIOMIAs HA TIOTPYKEHHOE B KHUIAKOCTH TEJIO; KOAP(GHUIIUEHT IMOJIE3HOTO ISHCTBUS MIPOCTHIX MEXaHU3MOB),
cienys MPeAsioKeHHON MHCTPYKIIUU: TIPH BBITIOTHEHUN U3MEPEHUN COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUCHHUE UCKOMOM
BCJIMYMHBI,

coOmroaaTh MpaBuiia TEXHUKHU 0€30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHEM;

YKa3bIBaTh MPUHITATIBI JCHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JMHAMOMET], COOOIIAIONITUECS COCY/IbI, OapOMETp, phIvar,
MOJIBIKHBIN U HETIOJBMYKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONMUCaHUA (B TOM YHCIIE: OJIUIUITHUKH,
YCTPOMCTBO BOJIOMPOBOIA, THIPABIMYECKUH TIPecc, MAaHOMETP, BEICOTOMED, TIOPIIHEBOI HACOC, ApEOMETP ), UCIIONIb3YS 3HAHUS O CBOMCTBAX
(bU3UYECKUX SIBJICHUN U HE0OX0oanMble (PU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOUTH MPUMEPHI / HAXOAUTH HHPOPMAIIUIO O MPUMEPAX MPAKTHUECKOTO UCTIONH30BaHUS (PU3NISCKUX 3HAHUN B TIOBCETHEBHOM JKU3HHU IS
obecnieueHust 6€30MaCHOCTH TIPH OOPAIICHUH C PUOOPAMH U TEXHUYCCKUMH YCTPOHUCTBAMH, COXPAHEHUS 3I0POBbs M COOJIIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYIKaIOIIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB UH(OpMaIK B ceTu IHTepHET B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHWIA U TyTEM CPABHECHUS PA3TMYHBIX HCTOYHHUKOB BBICISATH MHPOPMAIUIO, KOTOPAs SBJSICTCS MPOTUBOPESUYUBON MITH MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BATh TP BBIMOJTHCHUH YUEOHBIX 3aJaHH HAYYHO-TIONMYJSIPHYIO JTUTEPATypy (GPU3HUUECKOTrO COMIep KaHuUs, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu MHTepHeT; BNageTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa, peodpa3oBanus WH(GOPMAIIMU U3 OJIHOI 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/7aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2—3 UCTOYHUKOB HH(POpMAIK (PHU3NIECKOTO COIePKAHUS, B TOM
qrciie MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHUs O pe3yabTaTaX MPOEKTOB WM YUeOHBIX UCCIIEOBAHMIA; IPH 3TOM IPAMOTHO HCIIOJI30BATh N3YUYEHHBIH
MOHSTHUMHBIN anmapar Kypca GU3HUKH, COMPOBOX/IATh BEICTYIUICHHE TTPE3EHTAINCH,

IIPU BBITIOJTHEHUH Y4€OHBIX MPOEKTOB U UCCIIEIOBAHUHN paclpeesaTh 005S3aHHOCTH B IPYIIE B COOTBETCTBUHU C TIOCTABICHHBIMU 33/la4aMHU, CIEIUTh
3a BBITIOJIHEHUEM TIIaHA JICUCTBUMN, a/ICKBAaTHO OIICHUBATH COOCTBEHHBIN BKJIA]T B ACSITEILHOCTD TPYIIIbI; BEICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBIE, YYUTHIBasi MHEHHUE OKPYKAIOIIHX.

8 KJIACC
[IpenmeTtHbIe pe3ynbTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD y 00yUArOIINXCS YMEHUI:
HCIIOJIB30BATh IIOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBHKCHUE aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTALIINYE CKUE U

aMop(HbIe TeJa, HaChIILIEHHBIH U HEHACHIIIICHHBIH Map, BIaKHOCTh BO3/yXa; TeMIIepaTypa, BHYTPEHHS I SHEPT U, TEIUIOBOU BUTATEb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsif, dJIEKTPUUYECKOE 110JI€, IPOBOJAHUKH U JUDJIEKTPUKH, I0CTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;



pas3nuyath SBJICHUSA (TEIUIOBOE PACHIMPEHUe/CokaThe, TeIIonepeiada, TEMI0BOEe paBHOBECHE, CMauuBaHKe, KalIWIJISIPHbIE SIBJICHUS, HCIIApEHUE,
KOH/ICHCAllMs, IUIaBJIEeHUE, KpUcTauin3anuus (0OTBepAeBaHHE ), KUIIEHUE, TeIIonepeiada (TerIonpOBOIHOCTb, KOHBEKIIMS, U3JTyUEHHUE); JEKTPU3aLINs
T€J, B3aUMOJEHCTBHE 3apsI0B, IEUCTBUS JIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOCICTBHE MarHUTOB, AEMCTBUE MAarHUTHOTO TOJIS HA
IIPOBOJIHUK C TOKOM, JIEKTPOMAarHuTHasi MHAYKLHS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE
¢du3uueckoe sBICHHE;

pacro3HaBaTh TMPOSIBICHHUE M3YYEHHBIX (PU3NYECKUX SIBJICHHUI B OKPYXAIOIIEM MHUpPE, B TOM YKcie PU3NUECKUE SIBICHUS B IPUPOJIE:
MIOBEPXHOCTHOE HATSKEHUE U KAIIMJUIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAJUIBI B IPpUpOAE, n3inydeHue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHESI, CHEra; 3JIEKTPUUYECKUE SIBJICHUS B aTMOC(eEpe, FNEKTPUYECTBO )KUBBIX OPraHU3MOB; MarHUTHOE T10J1€
3emiu, Apeiid Moo CoB, POJIb MAarHUTHOT'O MOJIS JUIs )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE; IPH 3TOM IepeBOIUTh MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SIBICHUM;

OIMCHIBATh M3yYCHHBIE CBOMCTBA Te U (PU3UUYECKHE SBICHUSA, UCTIONB3YsI (PU3HUECKUE BETUUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTUsl, KOJTMYECTBO
TEIUIOTHI, yJeJIbHAs TEIJI0EMKOCTb BEIIECTBA, y/eIbHas TEIUIOTA IUIABJIECHUS, yeIbHas TEIUIOTa IapooOpa30BaHus, yieIbHas TEIIOTA CTOPAHUs
TOILIMBA, KO3(PHUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAYKHOCTh BO3/1yXa, SJEKTPUUECKUN 3apsi]l, cCUjla TOKa, JJIeK-
TPUYECKOE HAINPSKEHUE, CONPOTUBIIEHUE ITPOBOIHUKA, YAEIbHOE COIPOTUBICHHUE BEIIECTBA, pa00Ta M MOIHOCTh JIEKTPUYECKOI0 TOKA); IIPH
OTMCAaHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCTIOJIb3YEMbIX BEIMYMH, 0003HAYCHHS U eIMHUIIbI (PU3HMUECKUX BEITHYUH, HAXOJAUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BEJIMUYMHAMM, CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEH (hrU3HUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOICTBA Tell, PU3HMUECKUE SABICHHS U IPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KMHETUYECKON TEOpUH
CTPOEHUS BEIIECTBA, IPUHLIMII CYNIEPIIO3ULIMHU TT10JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsia, 3akoH Oma Ji1s yyacTKa LelH, 3aKOH
Jbxoynsa - JleHna, 3akoH COXpaHEHUs SHEPrUM; IIPU ITOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATH €I0 MAaTEMATUYECKOE BBIPAKEHUE;
OO0BSACHATH PU3NYECKUE TIPOLIECCH M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHHE U3 | - 2 TOrMUECKUX LIaroB ¢ Onopoi Ha 1 - 2 u3yuyeHHbIX CBOMCTBA (U3NYECKUX SBICHUMH,
($U3NIECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemaTh pacu€THbIE 3aJauu B 2 - 3 IeCTBUS, HCIIONB3YsI 3aKOHBI U (JOPMYIIBI, CBS3BIBAIOIINE
(du3nyeckre BeIMYMHBI: HA OCHOBE aHaJIU3a YCJIOBMS 3aJ1a4M 3allMChIBATh KPATKOE YCIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIS pEILICHHs 3a]1auHu,
BbIOMpaTh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus, MPOBOJUTH PACUEThl M CPAaBHUBATH MOJIYYEHHOE 3HaUCHHE (PU3NUECKON BEIUUUHBI C
W3BECTHBIMU JIaHHBIMY;

pacrno3HaBaTh NPoOJIEMBbl, KOTOPbIE MOKHO PEIIUTH IPU MOMOLIH (PU3NUECKUX METOJIOB; UCIIOJIb3Yys ONMCAHUE UCCIIE0BAaHNUS, BbIICIATh
IIPOBEPSEMOE NIPEATIONIOKEHHUE, OLIEHUBATh IIPABUIIBHOCTD NOPSIKA TPOBEECHUS UCCIENOBAHMS, AEJIaTh BBIBOBI;

IIPOBOJIMTH OMBITHI 10 HAOIIOACHHUIO PU3NYECKUX SBJICHUHN WK (U3NUECKUX CBOMCTB TeJl (KanWUISpHbIE SIBJICHMSI, 3aBUCUMOCTbh JIaBJICHUS BO3AyXa
0T ero 00bEMa, TeMIepaTyphl; CKOPOCTH IPOIiecca OCThIBAHUS/HATPEBAHUS TIPU M3JIyYSHUHU OT I[BETA W3JIy4arollel/IorIomaroel NoBepXHOCTH;
CKOpOCTb HCHIAPEHMSI BOJIBI OT TEMIIEPATYPHI )KUIKOCTH U IJIOIMIAN €€ MOBEPXHOCTH; MIEKTPU3ALNS TEJl U B3aUMOJICUCTBHE AJIEKTPUIECKUX 3apsI0B;
B3aMMO/ICHICTBUE IMOCTOSHHBIX MarHUTOB, BU3yaJn3allis MarHUTHBIX 10JIEH IOCTOSIHHBIX MArHUTOB; IECTBUS MAarHUTHOTO TOJISI HA TPOBOJHMUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBA 3JIEKTPOABUTATENS IIOCTOSIHHOTO TOKA): (P OPMYJIUPOBATh MIPOBEPsEMbIE MPEATION0KEHHSI, COOMpPATh
YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBAaHUS; OUCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOABI;



BBITIOJTHATH MPSIMbIE U3MEPEHHUS TEMIIEPATyPhl, OTHOCUTEIBHON BIaKHOCTH BO3yXa, CHJIBI TOKA, HAMIPSHKEHUS C UCTIOIB30BAaHHEM aHAIOTOBBIX
nprOOPOB U TATYNKOB (PH3MUECKUX BEITMYNH; CPABHUBATH PE3YJIbTAThl N3MEPEHHUN C YIETOM 3aJJaHHOM a0COIIOTHOM MOTPENTHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCIMOCTH OHON (PM3MYECKOI BEIMYHMHBI OT JPYTOd C UCTIONB30BAHUEM MIPSIMBIX U3MEPEHHH (3aBUCHMOCTh
COIIPOTHBIICHUS TIPOBOIHMKA OT €T0 JUTHHBI, TUTOMIA/IA TIONIEPEYHOTO CEYCHHS U YIETHHOTO CONPOTHUBIICHHS BEIIECTBA MPOBOIHNKA; CHIIBI TOKA,
UIYILETo Yepe3 MPOBOJAHUK, OT HANPSDKEHUS Ha IPOBOJHUKE; UCCIIEJOBAHUE MTOCIEI0BATEIBHOTO U APAJUIETIbHOIO COSAMHEHUN IPOBOJHUKOB):
TUTAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY W BBIIOJHIATH U3MEPEHHUS, CIIEAYS MPEITIOKCHHOMY IIaHy, (UKCHPOBAThH PE3yabTAThI MTOTydYeHHON
3aBHCHMOCTH B BH/JIE TaOJIHUIl ¥ I'paUKOB, JeJIaTh BHIBOJBI IO Pe3y/IbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC N3MEPEHUST (PM3NICCKUX BEITMUNH (yIeIbHAs TETUIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE TIPOBOAHHUKA, pa00Ta M MOITHOCTh
AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEAI0KEHHON NMHCTPYKIMH, ¥ BHIYUCISTD
3HAYCHHE BEJINYMHEI,

coOIII01aTh MpaBHiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

XapaKTepHU30BaTh IPUHIUIIBI JEHCTBUS MU3YyYEHHBIX NMPHOOPOB M TEXHHYECKHX YCTPOICTB C OMOPOH HAa MX OMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, ITapoBasi TypOMHA, aMIIEPMETP, BOJIITMETP, CYETUHUK IEKTPUUECKOM IHEPTHH, JIEKTPOOCBETHTEIbHbIE TPUOOPHI,
HarpeBaTeIbHbIE IIEKTPONPUOOPHI (TIPUMEPEI), FNEKTPUIECKUE TPEIOXPAHNTEIIH; HIICKTPOMArHUT, 3JIEKTPOABUIATEIIb IIOCTOSIHHOTO TOKA),
UCTIONB3Ys 3HAHHS O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOXOAMMBIE (pr3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIC TEXHUYECKUE YCTPOWCTBA U M3MEPHUTEIILHBIC TPHOOPHI IO CXEMaM U CXEeMAaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIIb BHYTPEHHETO CTOPaHMs, SJIEKTPOCKOII, pEOCTAT); COCTABIIATH CXEMBI QJIEKTPHUYECKHX IIEeTICH C
IIOCJICA0BATEIBHBIM M ApaJUICIbHBIM COSTMHEHUEM DJIEMEHTOB, Pa3Jinyasi yCJIOBHBIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUIECKUX IIeTIeH;
IPUBOJIUTH IPUMEPBI/HAXOAUTh HH)OPMAIUIO O TIPUMEpax MPAKTUIECKOTO MCTIOIb30BaHMs (PU3MUECKUX 3HAHUH B MOBCETHEBHOM KU3HU JIISI
obecrieueHHst 6€30IaCHOCTH PU OOpAIEeHUH ¢ TPHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 310POBbS U COOIIOICHHS HOPM
IKOJIOTUYECKOT0 MOBEIEHHS B OKPYKaIOIIEeH cpefe;

OCYLIECTBIISAT TOMCK HMH(pOpMaUuu (GHU3HYECKOTO conuepkaHus B ceTH IHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUH U ITyTEM CpaBHEHHS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIACISATH HH(OPMAIIHIO, KOTOPAs SBISETCS MPOTHBOPEYMBOM HIIM MOXKET OBITh HEIOCTOBEPHOI;

UCTIONIF30BATh ITPH BHIIOJHEHUH YY€OHBIX 33JaHUI HAYYHO-TIOMYISIPHYIO TUTEPaTypy (prU3ndeckoro coaepKaHus, CIIpaBOYHbIE MaTEepHAIIBI, PECYPCHI
cetn IHTEpHET; BIageTh MpUEMaMi KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMAIIMY U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHNUs, 000011ast MH(OPMAIHIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJIEpYKaHHS, B TOM YHUCIIE ITyOJIMYHO MPECTABIATh PE3yIbTAaThl TPOSKTHON MM HCCIIE0OBATENBCKON eI TeTbHOCTH; TPH ATOM IPaMOTHO
UCIIOJIb30BaTh U3yYE€HHBIH NOHATHIHBIN annapat Kypca (PU3HMKH, COIIPOBOXK/AAThH BHICTYIUIEHUE NPE3EHTALNEH;

NIPY BBITTOJTHEHUN y4eOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3MYECKHX TPOIIECCOB PACIIPEEISATH 00S3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHIIIOJHEHUEM IIJIaHa JIEHCTBUI U KOPPEKTHPOBATH €T0, aIeKBAaTHO OLICHUBATh COOCTBEHHBIH BKJIA] B
JeSITETFHOCTH TPYIIIBL, BRICTPAUBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MTPOSBIISSI TOTOBHOCTH pa3pemarb KOH(IUKTHL

9 KJIACC



[TpeameTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y O0YHAIOLINXCS YMEHHNA:

UCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUETa, MaTepUalibHas TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUKEHUS, edopmarus (ynpyras,
IUTACTHYECKAs ), TPEHUE, IEHTPOCTPEMHUTENFHOE YCKOPEHUE, HEBECOMOCTD H MEPETPy3KH; LEHTP TSHKECTH; a0COIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH
TBEPIOTrO TeJla, paBHOBECUE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, MH(PaA3BYK U YJIbTPa3BYK; 3JIEKTPOMArHUTHbBIE BOJIHBI, IKaJIA 3JIEKTPO-
MAar"duTHBIX BOJIH, CBET, 6JII/130py1(OCTI) N JAJIBbHO30PKOCTD, CIICKTPhLI UCITYCKAHUA U ITOTJIOMICHUS anL(ba, berau ramMmma-us3JIydCHus, U30TOIIbI,
sJIepHas SHEPreTHKa;

paznuyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NMPSIMOJIMHENHOE ABM)KEHNE, pABHOYCKOPEHHOE NPSIMOIMHEHHOE IBUKEHUE, CBOOOIHOE
naJIeHue Tej, PABHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TeJl, pEaKTUBHOE JIBUKEHUE, KoJeOaTeIbHOE ABIKEHHE (3aTyXatolue u
BBIHYX/ICHHbIE KOJIeOaHMsl), PE30HAHC, BOJTHOBOE JABM)KEHUE, OTPa’KEHUE 3BYKa, IPSIMOJIMHEHMHOE paclpoCTpaHEHNUE, OTPaKeHUE U MPETOMIICHHE
CBETa, OJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIoKEeHUE OEJIOro CBETa B CIIEKTP U CJIOXKEHHE CIEKTPAJIbHBIX 1IBETOB, AUCIIEPCUs CBETA,
C€CTCCTBCHHAA PaUOAaKTUBHOCTb, BOBHUKHOBCHHUEC JIMHEHYATOTO CIICKTpa 1/13J1yqu1/1;1) 110 OIIMCAHHIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JAHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpYXKaIOLIEM MHpE (B TOM Uucie PU3NYECKUE SIBICHUS B IPUPO/E: IPUIUBHI U
OTJIUBBI, ABMKEHUE T1aHEeT CONHEUHOM CUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE,
ceficCMUYeCcKHe BOJIHBI, HYHaAMH, 3X0, OBE€TA TCJI, ONTUYCCKUC ABJICHHUA B IIPUPOJC, OMOJIOTHYECKOE JleﬁCTBI/Ie BUIUMOTO, y.]'H)Tpa(l)I/IOJ'IeTOBOFO " PCHT-
T€HOBCKOT'0 M3JTy4eHUH; €CTeCTBEHHbIN PalnOaKTUBHBINA (POH, KOCMUYECKHE JIYUH, paAHOaKTUBHOE M3JIy4YeHHE IPUPOAHBIX MUHEPAJIOB; AEHCTBUE
pPaZMOaKTUBHBIX U3TyYEHHUI Ha OpraHu3M 4eslOBeKa), IPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1ady B y4eOHYIO, BbIIETSAThH CYIIECTBEHHbIE
CBOMCTBA/MPU3HAKU (PU3UUECKUX SBICHHIA;

OIUCBIBATh U3yUYEHHbIE CBOMCTBA TEN U (PU3HUYECKHE SABICHUS, UCTIONb3Ys (PU3MUECKUE BETMUMHBI (CPEAHAS U MTHOBEHHAs! CKOPOCTb TeJa IIpU
HEPABHOMEPHOM JBM)XEHHUHU, YCKOPEHHE, IEPEMEILIEHUE, ITYTh, YIII0BAsI CKOPOCTb, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TAXKECTH, YCKOPEHHUE
cBOOOJIHOTO Ma/IEHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHUJIbI, MEXaHWYecKasi padoTa U MOIHOCTh, TOTEHIIMAIbHAS SHEPTHUs TeNa, OAHITOTO Hal
MOBCPXHOCTHIO 3€MJIN, TOTCHIUAJIbHAA SHCPI'Usd coxkaTom MPY>XUHBI, KHHECTHYCCKAd SHCPIrusd, IMOJIHASA MCXaHNYCCKad SHCPru-d, ICpuoa U 4aCcTtoTa
KoJIeOaHMH, UTMHA BOJIHBI, TPOMKOCTB 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA, [TOKA3aTelb IPEIOMIICHHSI CPE/Ibl); IIPU OIMCAHUM ITPABUIIBHO
TPAKTOBAThH (1)H3H‘ICCKHI>'I CMBICJI UCITIOJIB3YCMBIX BCJINYHNH, 0003HaYEeHUA U CANHUIIbI (I)I/I?,I/I‘-ICCKI/IX BCJINYHH, HAXOJUTH (bOpMy.HBI, CBA3BIBAIOIIUC
JAaHHYIO (PU3MUYECKYIO BEJTMUUHY C IPYTMMHU BEIMYMHAMH, CTPOUTH I'pa)MKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJINYHH;

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/ISI/I‘I€CKI/I€ ABJICHUS U MPOLCCChI, UCITOJIB3YA 3aKOH COXPAaHCHUSA SHCPIrUr, 3aKOH BCCMUPHOTO TATOTCHUA, IPUHIIUIL
CYNEPIIO3ULMH CUJI, IPUHIIUI OTHOCUTENbHOCTH ["annes, 3akoHbl Hbl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXXEHUS U TPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOT'O YMCEl TPH SIIEPHBIX PEaKLUAX; IPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA H 3aIUCHI-
BaTh €0 MaTEMaTUYECKOE BbIPAXKEHUE;

OOBICHSTH (1)I/I3I/I'-I€CKI/IG IIpOoUECChl U CBOMCTBA TCJI, B TOM YHUCJIE U B KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTCpa: BbIABIIATH
OPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BCHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOPON Ha 2—3 M3y4EHHBIX CBOWCTBA (PU3UUECKUX SIBICHHM,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;



pemaTh pacuéTHbIE 3aa4i (ONMPAIOIINEC Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIB3YsI 3aKOHBI U (JOPMYIIbI, CBA3BIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33/1a9M 3aIMCHIBATH KPATKOE YCIIOBHE, BBIABIISATH HEJJOCTAIONINE MIIM H30BITOYHBIE JaHHBIC, BRIOMPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JJIsl pEILIEHUs], TPOBOIUTH PACUETHI M OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOT0 3HaYeHUS (PU3UUeCcKOn
BEJIMYMHEI;

pacro3HaBaTh POOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh NP MOMOIIN (PU3NIECKUX METOJIOB; UCIIOJIb3Ys ONUCAHUE UCCIIEIOBAHUS, BBIACIATD
IPOBEPSEMOE TIPETIOI0KEHUE, OIICHUBATH MTPABHILHOCTD MOPSAKA MPOBECHHS UCCIICAOBAHUS, JIeNIaTh BEIBOBI, HHTEPIPETHPOBAThH PE3YIIbTAThI
HaOJII0ACHUH U OTIBITOB,;

IIPOBOJIMTH OMBITHI [0 HAOIIOACHHUIO PU3NIECKUX SABJIECHUHN WK (U3NUECKUX CBOMCTB Tell (M3yueHue BTOporo 3akoHa HploToHa, 3aKkoHa cOXpaHEHUs
SHEPI'UH; 3aBUCUMOCTb MIEpHO0/ia KOJICOaHU MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KOJICOAHUH; NPSIMOJIMHENHOE paclpOCTPaHEHUE CBETa, pa3JIoKEeHUE OeJoro cBeTa B CIEKTP; M3Y4YEHHE CBOMCTB M300pakeHHs B
IUIOCKOM 3€pKaJie U CBOMCTB M300paKeHHs IPEMETa B cOOMparoIeii TMH3e; HaOII0IeHUE CIUIOMIHBIX M TMHEHYAThIX CIIEKTPOB M3IIYUEHHS): ca-
MOCTOSITEIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOr0 HAOOpa 000pyOBAaHUS; ONUCHIBATH X0/ OIIBITA U €r0 Pe3yJbTaThl, (POPMYIUPOBAThH BHIBOJIBI;
IPOBOJIUTH IIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONPEeIss CpeiHee 3HAUYCHHE U3MEPIeMOi BeTMUUHBI ((DOKYCHOE pacCTOSHUE
coOuparomIe JIMH3bI); 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPECHHS/M3MEPUTEIHLHOTO MPUO0Pa;

NPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMbIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPH
PABHOYCKOPEHHOM JBHKEHUH 0€3 HayaJIbHOW CKOPOCTH; IIepruo/ia KojaeOaH!i MaTeMaTHUECKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIjia
OTpa)KeHHsI CBETa OT yIJIa MAJACHUs U yIJIa MPEeIOMIICHHS OT yIila MaeHusl): TNIAHKPOBATh UCCIIEA0BaHUE, CAMOCTOATEIIBHO COOMPATh YCTAHOBKY,
(buKCUpOBaTh Pe3yNbTaThl NOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE TAOIUL] U IpaUKOB, JeaTh BEIBOBI 0 PE3YJIbTaTaM UCCIIE0-
BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTMUUH (CPEIHSSA CKOPOCTh U YCKOPEHHUE Tela IIPU PABHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE
CBOOOJTHOTO Ta/IEHUs, KECTKOCTh MPYKUHBL, KO3D(PUIIMEHT TpPEeHHUS CKOJBKEHUs, MeXaHH4YecKas padoTa M MOIIHOCTh, YACTOTA U MEPHOA
KoJIeOaHUH MaTeMaTUYECKOTO U MPYKMHHOTO MassTHUKOB, ONITUYECKAasl CHJIa COOMpArOILel IMH3bI, PaJUOAKTUBHBIN ()OH): MIIAHUPOBATh U3MEPEHMUS;
COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH H3MEPEHHUSI, CIIEeys MPEI0KEHHOW HHCTPYKIMH; BBIYUCIISTh 3HAYCHNE BEIIMYUHBI U
aHAJIM3UPOBATh MOJyYEHHbIE PE3YIbTAThI C YIETOM 3a/JaHHON MOIPEIIHOCTH U3MEPEHHIA;

coOmroaaTh MpaBuiia TEXHUKHU 0€30MIaCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

pa3nuyaTh OCHOBHbIE MMPU3HAKN M3YUYEHHBIX (PU3HMUECKUX MOJIENeN: MaTepuaIbHas TOUKa, aOCOIIOTHO TBEPI0E TEJIO, TOUSUHBIH UCTOUHUK CBETA, JIyY,
TOHKas JIMH34, TUTaHEeTapHasi MOJIENTb aTOMA, HYKJIOHHASI MOJIEJIb AaTOMHOTO S/pa;

XapaKkTepru30BaTh MPUHLUIBI IEHCTBUSI M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONMUCAHUS (B TOM YHCIIE: CIIMIOMETD,
JATYUKH TIOJIOKEHUS, PACCTOSIHHS M YCKOPEHHS, PaKeTa, 9X0JIOT, OYKH, IIEPHCKOII, (poToanmapaT, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOTI, JO3UMETD,
Kamepa Bunbcona), ucrosnb3yst 3HaHUS O CBOWCTBaX (PU3NYECKUX SIBICHUHM U HE0OX0auMble (PU3NUECKHUE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI i CXeMaTUYHbIC PUCYHKH U3YUYEHHBIX TEXHUYECKHX YCTPOUCTB, H3MEPUTEIHHBIX TPUOOPOB M TEXHOJIOTUIECKHX IPOIIECCOB MIPH
peneHnH y4eOHO-TTPAKTUYECKHUX 3aa4; ONTHYECKHE CXEMBbI [T OCTPOSHHS N300paKeHHI B TNIOCKOM 3epKaJie M cOOMparoleit InH3e;



HNPUBOJUTH MPUMEPBI/HAXOAUTh HH()OPMAIIUIO O IpUMEpax MPAKTUYECKOT0 UCTIONb30BaHU (PU3MUECKUX 3HAHUH B MOBCETHEBHOM KU3HU JUIS
oOecrieueHnst 0€30aCHOCTH MPpHU OOpaIlleHUH ¢ IPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBaAMH, COXpPaHEHMs 310pOBbs U COOIIOAECHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIISATh OUCK HH(OpMaMK (HU3NUECKOTO CO/lepKaHUs B ceTH MIHTepHET, CaMOCTOATENbHO (OPMYIUPYSI TOUCKOBBIHM 3alIpoC, HAXOAUTh Iy TH
OTpeieIeHNUs TOCTOBEPHOCTH MOIyYeHHON MH(OPMAIIMU Ha OCHOBE UMEIOIINXCSI 3HAHUH U TOTOJTHUTEIBHBIX HCTOUHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUN YUYEOHBIX 3aJJaHUI HAyYHO-TIOMYJISPHYIO JUTEPATypy (PU3HUECKOro CoJIep KaHus, CIIPABOYHbIE MaTEpHAIIbI, PECYPCHI
cetn MIHTEpHET; BIageTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHusl HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMAILIUU U3 HECKOJIBKUX UCTOUYHUKOB (PU3NYECKOTO COACPKAHMUS,
yOJIMYHO MPEJICTABIATh PE3YJIbTaThl IPOEKTHON MIIM UCCIIE0BATENBCKON AEATENbHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHBIN
HNOHATHUIHBIN anmnapaT U3y4aeMoro paszena (GU3MKHU U COIIPOBOXK/AATh BBICTYIUIEHUE NIPE3EHTALNEN ¢ yYETOM OCOOCHHOCTEN ayAUTOPUN
CBEPCTHUKOB.

TEMATUYECKOE IINIAHUPOBAHUE
7 kJaacc

Ne Tema ypoka KoanuectBo JIeKTpOoHHBbIEe (U] poBbHIE)
n/m “1acos, oOpa3oBaTeibHbIE pecypchl
OTBOAUMBIX
HAa OCBOCHHUE
KAaKA0# TeMbl

Paznen 1. ®u3uka u eé poJib B NO3HAHUU OKPY KAaI0Iero Mupa 6 yacon

JJEeKTPOHHBIE LU (PPOBbIE

1. ®du3znka -Hayka 0 IpUpoJIe. 1
00pa3oBaTebHBIE PECYPCHI, KOTOPHIE
2. SBnenus npupoasl. usnuecKkuesiBICHUS. 1 COOTBETCTBYIOT 3aKOHOJATEILCTBY 00
00pa3oBaHUU
3. ®usnueckue BennuuHbl. M3mepenue ¢pusnueckux BennuuH. IlorpenHocts 1

u3MepeHuil. MexayHapoHasiCucTeMa €UHUII




4, JlaGopaTopHas pabota 1
Nel «OrnipeneneHue EHbI JeNIEHUS] H3MEPUTEIIBHOTOTIPUO0Pay»
S. JlabopaTtopHas pabota Ne2 «M3mepenne o0bEMa TBEPAOTOTEN A 1
6. Ornucanne PU3NYECKUX SBJICHHUH C TTOMOIIBIO MOJIEIeH 1
Paznen 2. lepBoHayajibHbIe CBeeHNs O CTPOEHUH BelllecTBA S 4acoB
7. ATOMBI U MOJIEKYJIBI, UX pasMepbl. OMbBITHI, JOKAa3bIBAIOIIME IUCKPETHOE 1 OneKTpOHHbIE HH(pOBLIE
00pa3oBaTeNIbHbIE PECYPChI, KOTOPBIE
CTPOEHUE BEIECTBA
COOTBETCTBYIOT 3aKOHOAATEIHCTBY 00
8. JlaGopaTtopHas padota Ne3«OreHKa THaMeTpa aTOMaMETOAOM PSIOBY 1 00pa3oBaHuy
9. BbpoynoBckoe nemxkenue. Auddysus. BzanmoneiicTBue 4acTull BelecTna: 1
MIPUTSOKEHUEN OTTATKUBAHUE
10. ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHUE ra30B,)KUIKOCTEH M TBEPIBIX 1
(KpHCTaTIIMYECKUX ) TE
11. CamocrositensHas padbora Nelmo Teme «IlepBoHauanbHbIE CBECHUS O 1
CTPOCHUH BEIIECTBAY»
Paznen 3. /IBm:keHue u B3auMoaeiicTeue Tea 21 yac
12. | MexaHuueckoe JBUKEHHE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUKEHHE. 1 DJIeKTpOHHbIE ITHpOBbIe
00pa3oBaTeNbHbBIE PECYPCHI, KOTOPHIE
Cxkopoctb. CpenHsisi CKOPOCTBIIPH HEPABHOMEPHOM JIBHXKEHUH.
COOTBETCTBYIOT 3aKOHO/IATEIBCTBY 00
13. Pacuer mytu ¥ BpeMEHHUABUKECHUS 1 00pasoBaHUU
14. JlaGopaTopHas paborta Ned 1
«OmnpeeneHue cpeHeil CKOPOCTH CKOJILKEHUS APUKAIIO HAKIIOHHOM
TUTOCKOCTHY
15. SABnenue uHepuu. 3akoH HHEepIMU. B3auMoaeicTBre TeKaK MpUIrnHa 1




HU3MCHCHUA CKOPOCTU ABUKCHUA TCII Maccakak MCpa MHCPTHOCTHU TECJIa

16. [InoTHOCTH BemecTBa. Pemennesanay Ha onpeesieHue Macchl Tena, ero oobéma
U TJIOTHOCTH

17. JlaGopaTtopHnast pabota Ne 5
«OrmpeneneHue MIOTHOCTUTBEPIOTO Teay

18. Konrtponsnas padora Nel moremam «MexaHnueckoe ABIKEHUE», «Macca,
IJIOTHOCTBY»

19. Cuna xak XxapaKTepUCTHKaB3aUMOJEHCTBUS TE

20. Asnenue Tarorenus. CUIaTIKECTH

21. Cuna ynpyroctu. 3akoH ['yka

22. Pemenwue 3anay Ha 3akoH ['yka

23. Bec Tena. HeBecomocThb

24, Pemenne 3anad Ha pacué€r Becarena

25. Cuna TsKecTd Ha JpYTUXIUIaHEeTax

26. JlaboparopHuas pabota Ne 6
«['pagynpoBanue NpyXUHbl UU3MEPEHUE CUIT JUHAMOMETPOMY.

27. CrnosxeHue cuil, HapaBJIEHHBIXIIO OJHOM MPSIMOM.
PaBHOpelicTBYIOIIAs CHIT

28. Pemienue 3aga4 Ha pacuy€TpaBHOAEHCTBYIOIIEH CHIT

29. Cuna tpenus. Tpenue ckonpxkeHus U TpeHue nokos. Tpenue B npupoje u

TCXHUKC




30. JlaboparopHas pabota Ne 7 1
«BblsicHeHnE 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OTILIOMIATN
CONIPUKOCHOBEHHUS T U MPHKUMAIOIICH CHUITBD»
31. Pemrenne 3amay mo teMam 1
«Cunbly, «PaBHOIEHCTBYIOIIASICHI
32. Kontponsnas padora Ne2 noreme «Cuia. Bunbr cum» 1
Paznen 4. JlaBineHue TBEPABIX TeJl, KHAKOCTel 1 ra3os 21 yac
33. | JlaBnenue. Cioco6bl yMEHBIIECHHS U YBEIMUESHHS AaBICHHUS 1 OmeKTpoHHbIe HPpoBEIe
00pa3oBaTeNIbHbIE PECYPCHI, KOTOPHIE
34. JlaBnenue ra3a. 3aBUCUMOCTBIABJICHHUS Ta3a OT 00bEMA U TeMIIEpaTyphl 1 COOTBETCTBYIOT 3aKOHONATEIBCTBY 00
00pa3oBaHUU
35. [lepenaya naBneHust TBEPABIMU TEIAMH, KHUIKOCTIMU U razamu.3akoH [lackans | 1
36. 3aBUCUMOCTD JAABJICHUS)KAIKOCTH OT TITYOHHBI TIOTPYKECHHUS. 1
I'mapocraTuyeckuii napamokc
37. Pemenue 3aga4d Ha pacu€TIaBICHHS KUIKOCTH 1
38. Coobmarommuecs cocyabl. [ mapaBIndecKkne MeXaHu3MbI 1
39. Pemenue 3amay mo reme 1
«JlaBlIeHUE B *KUJAKOCTH M ra3e.3akoH Ilackamsa»
40. Kontponbhas padota Ne3 o reme «JlaBieHue B KUAKOCTH UTa3e. 3aKOH 1
[Tackasa»
41. AtMocdepa 3emn u atMocdepHoe AaBieHue. [[puauHbI CyIIeCTBOBAHUS 1
BO3JIYIITHOM 000JI0YKH 3eMITn
42. OmnsiT Toppuuennu. 3mepennearMochepHOro 1aBieHus 1




43.

3aBUCUMOCTb aTMOC(EpPHOT0/1aBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPS

44, [Tpubops! 17151 M3MEepeHUsIaTMOCHEPHOTO TaBJICHHS
45. Pemienue 3a1a4 Ha pacuéTaTMOC(HEPHOTO JaBICHUS
46. CamocrostenbHas pabora Ne2mo teme «ATMOCHEpHOE JaBlIeHUE»
47. JleficTBHE KUIKOCTU U Ta3a HAIIOIPYKEHHOE B HUX TEJO
48. BrrtankuBatomiast (apxuMezioBa)cuia. 3akoH Apxumena
49, Pemenue 3a1au Ha 3akoHApxuMea
50. JlaGopaTopHnas pabota Ne 8

«OmnpezeneHne BHITAIKUBAIOIIEH CHIIBL, IEHCTBYIOLIEH Ha TeJo,

MOTPYKEHHOE B KHJIKOCTb)
51. [TnaBanue Ten. Bo3gyxomnnaBanue
52. Pemienue 3a1a4 Ha MpUMEHEHUE3aKOHa ApXUMe/ia M YCIOBHUS TIaBaHUS Tel
53. Konrtponsnas padora Ne4 o reme «JlelicTBHE XKHUIKOCTH UTa3a Ha

NOTPYKEHHOE B HUX TEJIO»

Paznien 5. Pa6ora u MomiHocTh. JHeprus 12 yacos
54. | Mexanuueckas pabora OICKTPOHHBIE LHPPOBBIC
00pa30BaTeNIbHBIE PECYPChI, KOTOPHIE
55. MOILIHOCTS COOTBETCTBYIOT 3aKOHOAATEIbCTBY 00
o0pa3zoBaHUU

56. Pemenue 3a1ay Ha pacuéTpabOThl U MOLTHOCTH
o7. [IpocThie MexaHU3MBI: pblYar, 010K, HaKJIOHHAs II0CKOCTh. [IpaBuio




PaBHOBCCHA pblUara

58. JlaGopaTopHas pabota Ne9 1
«HccnenoBanue yciaoBUMPABHOBECUS pbluaray

59. [IpumeneHre paBuiia paBHOBECHS phlyara K OJIOKY. 1
«30JI0TO€ MPABUIIO» MEXAHUKH

60. KII[ npocTeix MexaHu3MoB. [IpocThie MexaHU3Mbl B ObITY UTeXHUKE. Phruaru B | 1
TeJle YeJ0BeKa

61. JlaGopaTopHas padota Nel0O 1
«U3mepenne KIIJ[ HaKJIOHHONUIITIOCKOCTH»

62. Kunernueckas u noteHuampHas sHeprus. [Ipespamienue oHoro Bua 1
MEXAHUYECKOU SJHEPTUU B APYrOi

63. JlaboparopHas pabota Nel1."3akoH coXxpaHeHUs U H3MEHEHUS YHEPTHH B 1
MexaHuke"

64. Pemenne 3ana4 ¢ uCnonb30BaHUEM 3aKOHACOXPAHEHHUS SHEPT U 1

65. Kontponbnas padota Ne5 nmoreme «Pabota u MOIITHOCTh. DHEPTUS» 1

66. [ToBTOpEHME 1

67. | IloBTopeHue 1

68. | IloBropenue 1

OBHIEE KOJIMYECTBO YACOBIIO [TIPO'PAMME 68

8 kiaace




Ne Tema ypoka KoauuectBo | iiekTponHblie (g poBbIe)
n/m 1aCoB, o0pa3oBaTejibHbIE Pecypchl
OTBOJUMBIX
HA OCBOCHHUE
KaKI0H
TeMbI
Pa3znen 1. TensioBble siBjieHus 28 yacon
1. OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKONTEOPUHN CTPOCHHUS 1 DJEeKTPOHHBIE TUPPOBBIE
BemecTBa. OMNbITH, MOATBEPKAAOIINE OCHOBHBIE MOJIOXKEHHS 00pa30BaTeIbHBIC PECYPCHI, KOTOPBIC
. COOTBETCTBYIOT 3aKOHOAATEIBCTBY 00
MOJIEKYJIIPHO-KMHETUYECKONTEOpUHn yio A y
o0pazoBaHUU
2. Macca 1 pazMepsl aTOMOB UMOJIEKYJI 1
3. Monenu TBEPAOTO, )KUAKOTO UTa3000pa3HOro COCTOSIHUNA BEIIeCTBA 1
4, Kpucrannmdeckue u aMoppHbIETBEPIBIE TEIA 1
5. OOBsicHeHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TNl HAOCHOBE 1
MOJIOXKEHUN MOJIEKYIIIPHO-KHHETUYECKONTEOPUH
6. CmauuBaHue U KanWUISIpHbIESIBICHUS. TEIIoBOe paclIMpeHUe U CKaTHe 1
7. CamocrostensHas pabora moteme «CTpOEHHE U CBOMCTBABEIIECTBAY 1
8. Temnepatypa. BHyTpeHHss9HEprUst 1
9. CrniocoObl U3MEHEHUSIBHYTPEHHEH SHEprun 1
10. Bunae! Teronepenayn: TeMIONPOBOJHOCTD, KOHBEKIIUS, U3TyYEeHUE 1
11. KonnuecTBo TeminoTsl 1
12. VY enpHas TEMITOEMKOCTHBEIIECTBA 1 DneKkTpoHHBIe U(POBHIE
o0Opa3oBaTesbHbIE PECYPChI, KOTOPbIE
13. Pemenue 3a1au, CBSI3aHHBIX C BBIYMCIEHUEM KOJIMYECTBA TEIJIOTHI U 1

TEIUIOEMKOCTH MPUTEINIOOOMEHE

COOTBETCTBYIOT 3aKOHO/IATEIbCTBY 00
o0Opa3zoBaHUMN




14. JIaGopatopHas pabota Nel 1
«HccnenoBanue sSBJICHUS TEINIOOOMEHA MPH CMEITUBAHUMXOIOTHON 1
ropstaye BOJAbI

15. JlaGopaTopHas pabota Ne2 1
«Omnpezenenue yneabHONTENIIOEMKOCTH BEILIECTBA»

16. DHeprus TOTUIMBA. Y ISTbHAATEINIOTa CTOPAHMS 1

17. 3aK0OH COXpaHEHHUS U MPEBPAIICHUS YHEPTUN B MEXaHUUECKHUX U 1
TEIUIOBBIXIIPOLIECCAX

18. KonTponbhas padorta Nel noteme «TernsoBble sIBICHUS» 1

19. [InaBiieHUE U OTBEPAECBAHUEKPUCTAIIINYECKUX BEILIECTB 1

20. V aennHas TENI0Ta IUTABICHUS 1

21. Pemrenue 3a1a4 Ha TUIaBJICHNE HOTBEPACBAHNE KPUCTAITMYECKUX BEIIECTB 1

22. [TapoobpazoBanue u koHaeHcanus. Mcapenue 1

23. Kunienue. Y nenpHas Temioranapoodpa3zoBaHus 1

24, Pemenue 3amau. TermnooOMeH UTETIOBOE PaBHOBECHE. 1
YpaBHEHHE TEIUIOBOTO OaaHca.

25. Brnaxxnocts Bo3myxa. JlabopaTopnast pabora Ne3 1
«OmnpezeneHue OTHOCUTEIbHONBIAXKHOCTH BO3/TyXa»

26. [TpuHUIMIIBI paOOTHI TEIIOBBIX IBUTaTENEH 1

27. KIIZI TenoBoro nBuratens. TenaoBble ABUTATENN U 3aL{UTA0KPYKAOIIECH 1
cpensl

28. Konrponsnas padora Ne2 noteme «TensoBble mporecch» 1




Paznien 2 DiekTpuyecKkue 1 MarHuTHbIE siBJieHUs1 37 4acoB

29. OnexTpuzanys Ten. BzanmoneiicTBrue 3apsyKeHHBIXTEN 1 DNEeKTpOHHBIE TUPPOBBIE
o0Opa3oBaTesbHbIE PECYPChI, KOTOPbIE
30. 3akon Kynona 1 X
COOTBETCTBYIOT 3aKOHOJATEIHCTBY 00
31. DneKTpuuecKoe mnojie 1 00pa3oBaHUU
32. [IpuHUIMI Cyneprno3ULUUAIIEKTPUUECKUX TOJIEH. 1
Hocurenu snexTpudeckux3apsioB
33. Crtpoenue aToma 1
34. [TpOoBOTHUKY U TUAIEKTPUKH
35. CamocrostenbHas padoTta Mo TeMe «IEKTPUIECKUe 3apsiibl. 3apsKEHHbIE 1
TeJla ¥ UX B3aUMOJECHCTBHE»
36. OnexTpuueckuid TOK. ICTOUHNKH IOCTOSSHHOTO TOKA 1
37. DJIEKTpUYECKasl LEeTb 1
38. DNeKTpUUECKHA TOK BMeTaIaxX. JlefcTBHS SJEKTPHUECKOTO TOKa 1
39. Cuna Toka 1
40. JlaboparopHas pabota Ne 4 moteme «COOpKa u IpoBepKa pabOThHI 1
AIIEKTPHUYECKON TIETTH TOCTOSTHHOTO TOKa)
41. DIIEKTPUYECKOE HANIPSHKCHUE 1 DneKTpoHHBIE IU(PPOBHIE
42, JaGopatopHas paGota NeS 1 00pa3oBaTebHBIE PECYPCHI, KOTOPBIE
1 COOTBETCTBYIOT 3aKOHOJIATEIILCTBY 00
«3MepeHne U peryniupoBaHUCHATIPSIKSHUSD)
P peryvp P o0Opa3zoBaHUMN
43. ComnpoTuBIIeHHE POBOAHUKA. Y ICITHHOE CONPOTUBIICHHE 1
44, 3akon Oma /1 ydacTKa mernu 1
45. Pemenue 3a1au Ha pacdeT COMPOTUBIIEHUS MPOBOTHUKA




46. JIaGopatopHas padota Ne6 1
«M3MepeHune 1 peryaupoBaHUECUIIBI TOKa

47. JlaGopaTopHas padora Ne 7 1
«MccrnenoBanue 3aBUCUMOCTUCHIIBI TOKA, UIYIIETO Yepe3 Pe3UCTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE»

48. [TocnenoBarenbHOE U NapauIeTbHOE COETMHEHUETPOBOIHUKOB 1

49, Pemenue 3agad Ha coeTMHEHUETTPOBOTHUKOB 1

50. PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA 1

51. JlaboparopHas pabota Ne8 1
«HccrnenoBanue 3aBUCHMOCTHACHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT
HaIlpsKEHUsT HAHEN»

52. 3akoH J[xoyns - Jlenua 1

53. DNeKTpUUECKUE LEMU U MOTPEOUTENN AIEKTPUUECKOUIHEPTUH B OBITY. 1
KopoTtkoe 3ambikanue

54. Pemenue 3agad Ha paboTy U MOIITHOCTB JIEKTPUIECKOTO TOKA 1

55. Kontponbnas pabota o reme 1
«PaboTa 1 MOIIHOCTD NEKTPUUECKOTO TOKA»

56. MarauTtHoe 1ose 3J1eKTpUYecKoro Toka. OnsIrdpcereaa 1

o7. ITocTrositHHBIE MarHUTHI. MarHUTHOE 10J1€ 3€MJIM U €ropoJib AJIs )KU3HU Ha 1
3emiie

58. JIaGopatopHas pabota Ne 9 1

«I/I?)yT-IeHI/IC IIGI‘/JICTBI/ISIMaI‘HI/ITHOFO I1OJIsI Ha MPOBOAHUK C TOKOM»




59. JleiicTBre MarHUTHOTO TIOJISI HATTPOBOJHUK C TOKOM. 1
DIEKTPOABUTATSIIBIIOCTOSTHHOTO TOKA
60. Jlaboparopuas pabota Nel( 1
«KoHcTpynpoBaHue U H3ydeHUEPaOOTHI JIEKTPOIBUTATEIISD)
61. CamocTtosaTenbHas pabota noreme «MarHUTHBIC SIBICHUS 1
62. OmnpiTel @apanes. SABneHne 2IEKTPOMATHUTHON UHTYKITUI 1
63. ITpaBuno Jlenna 1
64. OnexTporeHepatop. CrocoObINONyUeHHs SJIEKTPUIECKOM SHEPTHH 1
65. DNEKTPOCTAHIINHN Ha BO30OHOBIISIEMBIX UCTOYHHKAXIHEPTUU 1 DneKTpoHHBIC U(POBHIE
00pa3oBaTeIbHEIE PECYPCHI, KOTOPLIE
66. IloBTOpenue Temsl «TemnoBbIepoLIECCHD) 1 P PECYPCRL, P
COOTBETCTBYIOT 3aKOHOAATEILCTBY 00
67. IloBTOpEHME TEMBI 1 obpasoBaHHH
«IToCTOSTHHBIN ANEKTPUUECKUUTOK»
68. [ToBTOpeHHE TeMBbl «MarHUTHBICSBICHUS 1
OBHIEE KOJIMYECTBO YACOBIIO [TPOT'PAMME 68




9 kiacce

Ne Tema ypoka KouaunyecTBo JieKTpoHHBbIE (U PpoBbHIE)
n/n 1acos, o0pa3oBaTe/ibHbIE pecypchl
OTBOAMMBIX
HA OCBOEHHUE
Ka:KI0H TeMbl
1. BBognsiii uactpykraxno Th. [oBropenue marepuaina 3a 7-8 kiacc 1
Pasnen 1 Mexanuyeckue siBJIeHHA. 36 4acoB
MarepuanbHas Touka.CucteMa orcuéta. Tpaekropus. [Iyts.[lepemenienue. DeKTPOHHbIE I POBHIE
OnpenenennekoopauHaThl ABMKYIerocst Tena.IloBropenue. o0Opa3oBaTesbHbIe PECYPChl, KOTOPbIE
> COOTBETCTBYIOT 3aKOHOAATENLCTBY 00
4 Ilepememienune MPUNPSIMOJIMHEHHOM PaBHOMEPHOM
' oOpa3zoBaHUM"

JIBUYKEHUU.

5. |I'paduueckoe nmpeacTapieHne NpIMOIUHEHHOTOPAaBHOMEPHOTO 1
JIBUKEHUS.
BxonHas quarnoctuyeckas pabora 1
[IpsimosIMHEHOE PAaBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE.

8. |CkopocTb paBHOYCKOPEHHOTONIPSIMOIMHEHHOTO ABKeHH. [ padgukckopoctu. | 1
9. Pemenue 3a1a4 HanPsAMOJIUHENHOE PABHOYCKOPEHHOE IBUKCHUE 1
10. |IlepemenieHne NpUNPSIMOIMHEHHOM paBHOYCKOPECHHOM IBIKCHHH.
11. | IlepemenieHune NpunpsIMOIMHEHOM PaBHOYCKOPEHHOM JBUKEHUU 0€3 1

HAa4aJIbHOW CKOPOCTH.
12. | I'paduueckuii MeToApENIEHNs 3a/1a4 HA PABHOYCKOPEHHOE 1

JABHMOKCHUC.




13, | I'paduueckuil MeToApeNIeHNs 3a/1a4 HA PABHOYCKOPEHHOE 1
JIBUYKECHHE.
14. | Jlaboparopnas pabGora
Nel  «MccnenoBannepaBHOYCKOPEHHOTO JBM)KECHUS 0€3 HaYaJIbHOU
CKOPOCTH»
15. | OTHOCHTENBHOCTD MEXaHHUECKOTO JIBUYKCHUS. 1
16. . 1
NuepunansHbie cucremsel orcuera. [lepsoiii 3akoH  HeroTona
17. | Bropoii 3akon HproToHa. 1
18. | Tpernii 3akoH HproToHa. 1
19. | Pemienue 3amau ¢ mpuMeHEHHEM 3aKOHOB HploTOHA. 1
20. | Pemenue 3a1a4 ¢ npuMeHeHHEM 3aKOHOB HpioToHA. 1
21. CB00OOTHOE MajICHHE. 1
oo |PelcHue 3a1a4 Ha CBOOOHOC NAJCHHE TEIL. 1
03 |ABmKkenne Tena,0pOIICHHOTO BEpTHKATIBHO BBepX.Perienue 3aay. 1
24 |[ABIKEHHE TENa,0POIICHHOTO TOPH3OHTANILHO. 1
25 Pemrenne 3ama4 Ha IBMKEHUE TENa,0pOIICHHOTO MO YTIIOMK TOPU30HTY 1
26 JlabopatopHast pabora 1
" [Ne2 «3MepeHneyCcKopeHrsi CBOOOTHOTOTIAICHHUS .
27 3akoH BCCMI/IpHOFO TATOTCHUS. PCHICHI/ICZ‘]aI[a‘I Ha 3aKOH BCEMHUPHOT'O TAT'OTCHUA. 1
28 Yckopenue cBOOOAHOTOMAICHUS HA 3eMITe UIPYTHX HEOCCHBIX Teax 1
29 TIpsimonrHEHOEe UKPUBOJIMHENHOE JBUKEHHE. 1
30, |ABmKkenne Tena  TOOKPY)KHOCTH C MOCTOSIHHOM TMOMOJYJIO CKOPOCTBIO. 1
31 HckyccTBeHHBIE CITyTHUKH 3EMITH. 1
3o |Pewenne 3axaua Ha CHIy IPaBHTALMOHHOTOB3ANMOCHCTBHS. 1




Nmvmynbe. 3akoH COXpaHEHUS UMITYJIbCA.

33. 1 DJeKTpOHHBIE LIU(PPOBbIE
34 Pemenwne 3a7au Ha 3aKOH COXPaHEHUSUMITYIIbCA. 1 00pa3zoBaTebHBIC PECYPCHI, KOTOPHIC
g5 |PeaxTiBHOE ABHIKCHILC. 1 COOTBETCTBYIOT 3aKOHO/IATEIILCTBY 00
: o0pa3oBaHUU
36, |[loBropenne  mobobueHue Matepuaia 1o Teme «3axkoHbl Hprotona.  3akow 1
COXpaHCHUA UMITYJIbCAy
37 KonTtponpnas pabota 1
" |Nel «3akoHbI ABMKEHUSIH B3aUMOICHCTBHS T
Pasnen 2 Mexanndeckuexoje0anus M BoJIHbI. 15 yacos
38. MexaHnueckueKkoiaecOanus. 1 BHeKTPOHHI)Ie I.[I/I(i)pOBLIe
KonebaTenpHble cHCTEMBI: MaTEMAaTHYECKHUI 00pa30BaTEIBHEIC PECYPCBI, KOTOPBIC
. COOTBETCTBYIOT 3aKOHOJATEILCTBY 00
MasITHUK, IPYKUHHBIMMasS THUK.
o0pa3oBaHUU
39. | BenmuuHbl,xapakTepusyrommeKonedarensHoe ABMkeHue. [lepuon 1
KOoJIeOaHUH Pa3TUYHBIX MAasTHUKOB.
40 | Pemrenue 3amay no teme 1
«MexaHU4YECKUEKOJICOaHUs».
41. |JlaGoparopHas pabota Ne 3 «MccrnenoBanue 3aBUCUMOCTH  TIEPUOJIA U
YaCTOTHI CBOOOJIHBIX KOJIEOAHWN HUTSHOTOMAsITHUKA OT JUIMHBIHUTH Y.
42. |Pemenue 3a7a4  HakoseOaTeabHOEe ABM)KCHHUE. 1 DneKTpoHHBIE U(POBHIE
43. |Mexaundeckue BOJIHBL. BHIBI BOTH. 1 0bpazoBaTeNbHEIC PECYPCEI, KOTOPHIE
COOTBETCTBYIOT 3aKOHO/IATETILCTBY 00
44. |HnMHA BOIHEL 1
: o0pa3oBaHUU
45. I"apmonnyeckuekonebanus 1
46. |Pemenue 3a7a49 Ha ONPEICIICHUE ITTMHBI BOJIHBI. 1
47. | KonrpomnbHas pabota 1
48. |3ByKOBBIE BOJHBI.3BYKOBBIE SIBJICHHUS. 1




49. | Boicota u TemOp 3ByKa.I poMKOCTB 3ByKa. 1

50. [Pacmpocrpanenue 3Byka. CKOPOCTH 3BYKA. 1

51. |OtpaxkeHnue 3Byka. Ix0.Pemenue 3ana4.3ByKOBOH PE30HAHC. 1

52. | ToBropenne HOGOBIICHHE MATEPHAIIa TI0 TeME 1
«MexaHnueckue KoneOaHus U BOJTHBD)

53. | Marnuthoe nose. 1 DeKTpOHHbIE HU(POBBIE
OnHopoAHOE U HEOAHOPOIHOE MarHUTHOE MOJIE. 00pa3oBaTeNbHbBIE PECYPChI, KOTOPHIE
I'paduueckoen3o6paKeHre MaTHUTHOTO MOJIS. C%OTBeTCTByIOT 3aKOHOZIATENLCTBY 00

54. | HampaBrnenue Toka n HanpaBJIeHHE JUHUNACTO MATHUTHOTO TIOJIS. 0bpasoBaHIH

55 OOHapyKeHUEe MArHUTHOTO TIOJIS [0 €r0  JICHCTBHIO HA3JICKTPUYCCKUA | |
ToK. [IpaBuio sieBoil pyku.

56 Pemenue 3agau 1
«/lelicTBe MAarHUTHOIO MOJISI HA MPOBOJHUK CTOKOM»

S57. | MHgyKIush MATHUTHOTO TIOJISL. 1

5g. | Pemenne 3amaq Ha 1
«O0HapyXeHHe MarHUTHOTO TOJIS MO €ro JEHCTBUIO Ha DIICKTPUUYECKUI TOK.

[TpaBuiio neBoit pyku. MHIYKIMS MArHUTHOT OTIOJISD)

59. MarHuTHBIN IOTOK 1

60. | JlaboparopHass pabota
No4 «M3yyenue siBIEHUS 3JIEKTPOMArHUTHOM MHTYKIIHI)

61. | SIBIE€HHE 3IEKTPOMATHUTHOMUHAYKIIMI 1

62. | Hanpasnenue nanykunonnoro toka.lIpasuno Jlenna. 1

63. | dnnenne CaMOMHIYKITHH. 1

64. | Iomyuenue nepemenHoro snekrpuueckoro toka. Tpanchopmarop. 1




65 | Pemenme 3a/1a4 Ha «SIBJICHHE AIEKTPOMArHUTHON MHTYKITHI 1
66. | DmexTpomarsuTHOE mOTIE. 1
67. |DIEKTPOMArHUTHBIC BOJHBI. 1
68. | KoneGarensmsii KOHTYp. [losyueHnesIeKTpOMarHuTHBIX KoJIeOaHui. 1
[TpuHIATT paTUOCBSI3N UTEIICBUICHHS. 1
69.
Pemenne 3anau 1
70. | «DneKTpOMarHUTHBIEBOTHED)
Paznen 4 CBeToBblIe iBJIeHHNA. 84acoB
DIleKTpoMarHuTHaspupoaa ceera. [Ipenomnenue ceera. Pu3ndeckuil 1 DIIeKTpOHHBIE TTUPPOBHIC
CMBICJI TIOKA3aTeNsl PEIIOMIICHHUS. 00pa3oBaTeNbHbIC PECYPChI, KOTOPHIE
1. COOTBETCTBYIOT 3aKOHO/IATEILCTBY 00
Hucnepcus cBeta.llBera Ten. TUNBI ONTUYECKUX CTIEKTPOB. 1 06pa3oBaHuy
72.
JlaGoparopnast pabora 1
Ne5 «HaOnroneHue criomHoro WIMHEHYaToro CneKTpOBUCITYCKaHHSI
73.
I'eomeTrpuueckas onTuka. 3aKOH MPSMOIUHEHHOTOPACTIPOCTPAHEHUS 1
cBeTa. 3aKoH oTpakeHus cBera.llnockoe 3epkaio.
74.
Jlunza. ®okycHoe paccTosiHHE JUH3BL [ 7123 Kak onTU4eckas cucTeMa. 1
75.

[TocTpoeHue nzobpaxeHus: B3epkale, Xoa JTydeil uepe3 COOMPAroIIyI0 TUH3Y




76.

77.

[ToBTOpeHue u 0600IIEHNE MaTepraa 1o TeMe

«CBeTOBBIC SIBIICHUS)

78.

Kontponbhas padora Ne 2 o teme «CBeTOBBIC SIBICHUS

Pasnen 5 KBantoBbie siBjienus 20 yacoB

9 PannoakTUBHOCT,  KaKCBUIETEIHCTBO CJIOKHOTO CTPOEHUS aToMa. Moaenu DneKTpoHHbIE HU(POBBIE
atromoB.OnsIT Pesepdopra. o0Opa3oBaTesbHbIE PECYPCHI, KOTOPBIE
80. | PagmoakTuBHBIE IpEBpAIlEHNS aTOMHBIX  SIAEP. COOTBETCTBYIOT 3aKOHOATE/IECTBY 00
oOpa3zoBaHUMN
DKCTepUMEHTAIbHBIE METOBI UCCIEAOBAHUS YACTHIL.
81.
82. | OTkpbiTHE IPOTOHA UHEHTPOHA
CocraB atroMHOTO si7ipa. MaccoBoe unciio.3apsi0BOe YUCIO.
83.
CocrtaB aToMHOr0 s11pa.MaccoBO€4YHUCIIO.
84 3apsimoBoe uucio.Pemenue 3agau
SAnepusle cunbl.OHeprus cBsazu. Jlepekt Macc.
85.
86. | Pewenue 3a1au «OHeprust CBs3H,AePEKT MacC»
N3oronsl. Anbda- nbera- pacman. [IpaBuno cmemeHus.
87.
Anbda- u 6eta- pacnan. IlpaBuno cmenienus. Pemenne 3a1au
88.

89.

Henenue sipep ypana.llenHblie simepHbIepeakium.




JlaGopatopnast paborta

Ne 6. «M3ydyeHueTpekoB 3apsyKEHHBIXYACTHUI] 110 TOTOBBIM (oTOrpadusam».

90.

91. | “lnepubri peaxTop.lIpeoOpazoBanue BHyTpeHHEN SHEPIUM SIIEP B
AIEKTPUUYECKYIOIHEPTHIO.

92 JlaboparopuaspaboraNe7«3yuenue neneHus sapa aToMa ypaHa 1o

" | doTtorpadum».

93. A
TepmosiiepHas peakiysi. ATOMHasiP>HEPreTHKA.
buonornueckoe

94, .
NEeNCTBHE paualIliy.

95. | [loBropenue noboOmenne matepuana mo reme «CTpoeHue atoma u
ATOMHOTO SIAPA»
Crpoenue, uznyuyenue usBontonns CollHIIA U 3BE31.

96

97 Crtpoenue u 3BotOLM BeeneHHOM.

98

HtoroBass koHTpoJibHas paboTa

99

OBOBIIEHUE U IIOBTOPEHUE







