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MNOSACHUTEJIBbHAS 3AIINCKA
[Mporpamma mo mpenmvery «®usmkay mis 7-9 KiIaccoB Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

COCTaBJICHA C YIETOM CIIEAYIOIINX HOPMATUBHO-METOINIECKUX JOKYMEHTOB!

— (denepansubiM 3aKoHOM «O0 00pazoBanuu B Poccuiickoit deneparym» ot 29.12.2012 Ne 273-D3 (akTyaabHas
penaKmus);

— mpukazoM MunuctepctBa npocsemeHus PO ot 31.05.2021 Ne 287 «O6 yrtBepxkaennun ®I'OC ocHoBHOTO
oO1ero oopa3zoBaHus (aKTyalabHas peaaKmus);

— mpukazoM Munucrepcta npocsenienns PO ot 18.05.2023Ne370 «O6 yTBepkaeHHN (enepatbHO OCHOBHOM
0011e00pa3oBaTeNbHOM MTPOrpaMMBI OCHOBHOTO 00IIeT0 00pa3oBaHUs (aKTyalbHAs PEeIaKIns);

— mpukazoM Munnctepcersa npocsemerust PO ot 22.03.2021 Ne 115 «O0 yrepxaennu llopsiaka opraHuzamum u
OCYIIECTBICHHS 00pa30oBaTeIbHON JAESATEIHLHOCTH II0 OCHOBHBIM OOIIEOOpa30BaTENBHBIM IpOrpaMMaM —
00pa3oBaTeiIbHBIM MPOrpaMMaM HadallbHOTO OOIIEro, OCHOBHOTO OOMLIET0 W CPEeAHEro OOIIEro 00pa3oBaHUs
(axTyanpHas peJaKiys);

— mpukazoM MwuHHCTepcTBa TmpocBemenus Poccuiickoit @emeparmn ot 22.01.2024 Ne31 «O BHeceHHH
M3MEHEHUI B HEKOTOphle mpuka3bl MuHHCTEpcTBa oOpa3oBanmss W Hayku Poccuiickoit ®exeparnu u
MunuctepctBa mpocBemienuss Poccuiickorr @Denepanun, Kacaromuxcsi (eaepalbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB HAYAIBHOTO 00IEero 0Opa3oBaHMs 1 OCHOBHOT'O O0IIET0 00pa3oBaHU»;

— mpukazoM MwunauctepcerBa mpocsemeHus Poccmiickot ®emepammm ot 01.02.2024 Ne 62 «O BHeceHHH
U3MEHEHUI B HEKOTOphIe MNpuKasbl MuHHCTEpcTBa mpocBelieHust Poccuiickoit denepanuu, Kacaroluecs
(denepanpHBIX 00pa30BaTENBHBIX TPOTPAaMM OCHOBHOTO OOIIero oOpa3oBaHWS ¥ CPETHETO OOIIero
00pa30BaHUsY;

— (denepanpHBIM TIepeYHEM Y4YEOHHKOB, PEKOMEHIYEMBIX K HWCIONB30BAHUIO TIPH peaNTH3alid HMEIOINX
TOCYyIapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTeNbHBIX NPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIero,
cpemHero obmero obpa3oBaHH», YTBEPKICHHBIN nprukazoM MuHmcTepcTBa mnpocemieans PO ot 21.09.2022
No 858(akTyanpHas pefaKiys);

— CII 2.4.2.3648-20 «CaHUTapHO-3MTUIEMHOIOTHYECKAE TPeOOBAHUS K YCIOBHSIM W OpraHM3allid OOydYeHHs B
00111e00pa30BaTeNbHBIX YUPEKACHUIX» (TocTaHOBIeHUE [ TaBHOTO TOCYIapcTBEHHOTO caHUTapHOTo Bpaya PO
ot 28.09.2020 Ne 28);

— CanlluH 1.2.3685-21 «l'urnennyeckue HOpPMATHBBI M TPeOOBaHWSA K OOECIIEYCHHIO OE30MACHOCTH W (WJIH)
0e3BpeIHOCTH I 4ejoBeKa (DaKTOpPOB cpelbl OOWTaHMs» (ITOCTAHOBJICHHWE [JTABHOrO TOCYIapCTBEHHOTO
canutapHoro Bpada P® ot 28.01.2021 Ne 2).

[IporpamMma BKITFO9aeT B ce0sl CICAYIONINE PA3ICIIb:

1) coneprxanue yaeOHOTO TIpeMeTa;

2) maHupyeMble pe3yIbTaThl H3YUeHUs] YIeOHOTO MPeMeTa;

3) TemMaTu4ecKoe IUIAHWPOBAHHE C YKa3aHHEM KOJIMYEeCTBA YaCOB Ha OCBOCHUE KAXKJOH TEMBI U BO3MOXHOCTBHIO

ncrionb3oBanust DOP/LIOP.

[IporpamMa 1o ¢u3nMKe Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs COCTaBIEHA C Y4eTOM padoueit
nporpammsel Bociutanust MbOY «Koxopesckas COLLD».
[legaror MokeT peanm30BaTh BOCIHMTATENBHBIM IMOTEHIIMAT €r0 COBMECTHOH C JIEThMH NIEATEIbHOCTH

CJIETYFOINM 00pa3oM:

— YCTaHaBJIMBATb JOBCPUTCIIbHBIC OTHOIICHHUA MEXKAY YUHUTCICM U YYCHUKAMU, CHOCO6CTBYIOIIII/IC MMO3UTHBHOMY

BOCIIPUATHUIO YHAIIUMUCA Tpe60BaHPII71 u HpOCI)6 YUUTEIA, aAKTUBU3alUU UX MO3HaBaTEIILHOM JACATCIIBHOCTH,

— moOYXIaTh IIKOJIBHUKOB COOJIONATh Ha YpPOKE OOIIeTpUHATHIE HOPMBI TIOBEJESHUs, IMpaBuiia OOIICHUS CO

cTapmuMu (YIUTEISIMH) U CBEPCTHUKAMU (ITKOJIIEHUKAMH);

— TPUBJIEKATh BHUMAHWE ITKOJLHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKE SIBICHUH, OPraHW30BBIBATh

paboTy Aereli ¢ cOIMaLHO 3HAYMMON HH(pOpMaIrel — 00CyK1aTh, BEICKa3bIBATh MHEHHE,

— WCTOJIb30BaTh BOCIHTATEIbHBIE BO3MOYXKHOCTH COJIEpKaHUsI YI4eOHOTO MpeaMeTa depe3 JEeMOHCTPAIUIO JIETSIM

MPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO TIOBE/ICHUSI, IPOSIBIICHHUS YEJIOBEKOIOOUS M TOOPOCEpIeUHOCTH;

— TPUMEHATh HAa ypPOKE HMHTEPAKTUBHBIE (OPMBI PaOOTHI: WHTEIUICKTYAIbHBIE WIPHI, AMJAKTHYECKHU Teatp,

TUCKyCCHH, paObOTHI B TTapax U Ap.;

— OpraHu30BbIBaTh WIEPCTBO MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOYYAIOUIMXCS HaJ WX HEYCIEBAIOLIUMH

OJTHOKJIACCHUKAMH;

— HWHUIUHUPOBATH U MMOAACPIKUBATHL UCCIICAOBATCIIBCKYIO ACATCIIbHOCTD IIKOJIBHUKOB.

OO0mas xapakTepucTHKa y4eOHOro npeamera « ®u3uka»
[IporpammMa 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl COCTABIIEHA HA OCHOBE IOJIOKEHHUN U

TpeOOBaHUI K pe3yiabTaTaM OCBOEHHA Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTeNbHOW MPOrpamMMbl,



npencrasieHHbx B PI'OC 00O, a Taxxke ¢ yu€tom QenepanbHoit paboueii mporpaMMbl Bociutanus U Konnenimu
npernoJiaBanus yaeOHoro npeameTa «Dusnkay.

CopeprkaHre mporpamMmbl 1o (pU3UKe HaNpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yJaromuXxcsi ¥ OpraHM3alfi0 H3Y4YeHUS (QU3WKM Ha JeATeNIbHOCTHOH OcHOBe. B mporpamme mo dusnke
YUIUTBIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peamm3anuu TpeboBanmiik ®I'OC OO0 k mmaHUpyEeMBIM
JUYHOCTHBIM M METaIlpeIMETHBIM pe3yabTaTaM OOy4eHHs, a TaK)Ke MEeXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4e0HBIX PEAMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHusl.

[IporpamMmma 1o ¢u3nMKe ycTaHABIMBAET paclpeneieHre y4eOHOTro Marepuajia Mo roxaM oOydeHus (1o
KJlaccaMm), TpeuiaraeT MPUMEPHYIO0 IOCIEIOBATEIbHOCTh HM3YUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHUS
MPEIMETHOTO COJEPXKAHUS U y4ETE BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIIXCsl.

[Iporpamma mo ¢usnke pazpaboTaHa C IETBIO0 OKA3aHUS METOIWYECKON IMMOMOINHA YYHTETI0 B CO3JaHHH
pabodeii mporpaMMbl IO y9eOHOMY TTPEIMETY.

du3uka SBISETCS CHCTEMOOOPA3yIOIIUM Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
(m3nyecKkue 3aKOHBI JIeKaT B OCHOBE NPOIIECCOB W SBJICHHI, M3y4aeMbIX XUMHEH, OMOIoTHel, acTpOHOMHUEH U
(m3nueckoii reorpadreil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO KapTHHY MHpPa, PEAOCTABIIAECT Hauboee SiCHbIe
00pasIpl IpUMEHEHHSI HAy9HOTO METO/1a TIO3HAHUS, TO €CTh CII0c00a MOMYYeHHS JOCTOBEPHBIX 3HAHUHA O MHPE.

OpHa w3 THaBHBIX 337ad (U3AYECKOro OOpa3oBaHHsI B CTPYKType OOIIero oOpa3oBaHHsI COCTOWUT B
(hopMHPOBaHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpEca K HayKe Y 00yJaroIuxcsl.

Nzyuenne ¢m3ukym Ha 0a30BOM YpOBHE NpEIIOJaracT OBIAJCHHE CIEAYIONUMH KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHO-HAYIHYIO TPAMOTHOCTb!

— Hay4HO OOBSCHSATH SIBICHUS;
— OIICHUBAThH ¥ MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEOBaHMS,
— HHTEPIPETHPOBATH JaHHBIE U UCTIOIH30BATh HAyYHBIC JOKA3aTEILCTBA I MTOTyUeHHUS BBIBOIOB.

Henu w3ydenus (uU3MKKM Ha YpPOBHE OCHOBHOrO o00Iero oOpa3oBaHus onpeseiieHbl B KoHuemniuu
npernojaBanusi yueOHoro mpenmera «®dusnka» B 0o0pa3zoBaTeNbHBIX opraHuzanmsx Poccuiickolt ®Depepanum,
peanm3ylonMx OCHOBHBIE —00mieoOpa3oBaTeNbHBIE TPOTPaMMbI,  yTBEpkIEHHOH pemenuem Kommeruu
MunucrepcTBa npocseiienus Poccutickoit deaeparuu (mpotokon oT 3 pekadpst 2019 r. Ne [IK-4BH).

Hesn u3yyenusi yuedHoro npeamera «Ouznkay:
— TmpuoOpeTeHHe WHTepeca W CTPEeMJICHHS OOYyYalIuXcsS K HAYYHOMY W3YYCHHIO TPHUPOMBI, Pa3BHTHE WX
WHTEJUIEKTYANbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;
— pa3BUTHE MPEACTABICHHUI O HAYIHOM METOJE TO3HaHUA U (OPMUPOBAHUE HCCIEIOBATENFCKOTO OTHOIICHUS K
OKPY>KafOIIUM SIBICHUSM;
— (dopMHpOBaHHME HAayYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHUS] OCHOB CTPOCHHUS MaTepuu W
(yHIIaMEHTAIFHBIX 3aKOHOB (DPU3UKH;
— (opMHpoBaHUE TpEACTaBICHUH O pOJMM (U3UKU Ui Pa3BUTHSA JPYTUX ECTECTBEHHBIX HAYK, TEXHUKUA H
TEXHOJIOTHA;
— pa3BUTHE TPEICTABICHUI O BO3MOXHBIX cdepax Oyaymield mpodhecCHOHANBHON NeATENhbHOCTH, CBSI3aHHOU C
(U3UKOI, TOATOTOBKA K JalbHEHIIIEMY O0YYEHHUIO B 9TOM HAIlPaBJICHUH.
JlocTrkeHre 3TUX IeNiel MporpaMMbl 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHUs 00ECIICUUBACTCS
pelIeHneM CIeAyIoNX 3a1a4:
— TmnpuoOpeTeHue 3HAHWH O JUCKPETHOM CTPOCHWHW BEIIECTBAa, O MEXAaHWYECKHUX, TEIUIOBBIX, AJIEKTPUYCCKHUX,
MarHUTHBIX U KBAaHTOBBIX SBICHUSX;
— TnpuoOpeTeHHe YMEHHH OIUCHIBATh W OOBACHATH (DM3UYECKHE SIBICHHS C HCIOJIb30BAHUEM MOJTYYEHHBIX
3HAHWM;
— OCBOCHHE METOJIOB pEIlIeHHs MPOCTEUIINX pacu€THBIX 33/a4 C HCIONb30BaHHEM (U3UYECKUX MoJeNei,
TBOPYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;
— pa3BUTHE YMEHHI HAOJIOJAaTh NPUPOAHBIC SIBICHHUS W BBITIONHATH OMBITH, JTa0OpaTOpHBIE pabOTHl |
SKCTIEPUMEHTAITLHBIE UCCIIEIOBAHNUS C UCTIOBE30BaHHEM H3MEPHTENBHBIX IPUOOPOB;
— ocBoeHHe MpuEMOB paboTbl ¢ uHPOpManMerd (U3NYIECKOTO CoAep)KaHUs, BKIOYas HWHPOpPMAIHMIO O
COBPEMEHHBIX JJOCTHKCHUSAX (PU3UKH, aHATH3 H KPUTHIECKOE OIICHUBAHUE WH(POPMAIIHH;
— 3HAKOMCTBO cO c(epaMu NpOQPEeCcCHOHANBLHON EsITEeNbHOCTH, CBS3aHHBIMH C (PU3MKOH, M COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHUAX (PH3MUECKOI HAyKH.

MecTto yyeOHOro npeamera «Pusnka»



Ha wu3yyenne ¢usukum (06a30BBI ypoBEeHb) Ha YpOBHE OCHOBHOTO oOmiero oOpasoBaHus oTBoAMTCS 238
gacoB: B 7 kiacce — 68 dacoB (2 waca B Hedemo), B 8 kimacce — 68 wacoB (2 waca B Hememo), B 9 kimacce—
1029aca(34aca B HEZEIO).

[pennaraempiii B mporpamMme 1o (U3UKE TMEpeYeHb JIA0OpaTOPHBIX paboT M OMBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, YUUTENb JeJaeT BBHIOOp MPOBENEHUS J1a0OPATOPHBIX pabOT M OMBITOB C YYETOM
WHANBUIYATFHBIX OCOOEHHOCTEW 00YYalONMXCs, CIIMCKA IKCIEPUMEHTAIBHBIX 3aJaHHH, TIPEJIaraéMbIX B paMKax
OCHOBHOTO TOCY/TAPCTBEHHOTO SK3aMeHa 1o (hr3HKe.

1. COAEP)KAHUE OBYUYEHUSA
7 KJIACC

Pazpen 1. ®uszuka u e€ poJib B IO3HAHUHN OKPYKAIOLIEro Mupa.

Odu3uka — Hayka o mpupone. SBienms mpuponbl. Duzndeckue SBICHHAA: MEXaHHYECKUE, TEIJIOBHIE,
JNEKTPUIECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousndyeckre BeIMYHMHBL. M3Mepenne Qusnyecknx BenuduH. Dusmdeckwe npubopbl. IlorpemmHocTs
n3MepeHuid. MexayHapoIHasi CUCTEMA €AMHHII.

Kak ¢msuka m apyrue ecTecTBeHHBIE HAYKH WM3y4YalOT MPUPOAY. EcTecTBeHHO-Hay4YHBINH METO]| TTO3HAHUA:
HaOIfo/IeHNe, TOCTAHOBKAa HAyYHOTO BOIPOCA, BBIIBIDKEHHE THIIOTE3, JKCIEPHUMEHT II0 MPOBEPKE THIIOTE3,
00BsCHeHHE HA0MIOIaeMoro sBiieHus. Onrcanne GU3NIeCKuX SBICHUN ¢ TIOMOIIBIO0 MOAETIEH.

Hemoncmpayuu.

1. Mexanudeckue, TeIIOBEIE, JIEKTPUIECKAE, MATHUTHEIE, CBETOBBIE SIBIICHUSI.

2. @wusmdeckue mpuOOPHI U MPOIIEypa MPSMBIX H3MEPEHUH aHAIOTOBBIM U ITU(PPOBBIM MTPHOOPOM.

Jlabopamopnvie pabomot u onvimol.

OnpeneieHre EHbI JSJICHUS Kbl U3MEPUTEIBHOTO TIPUOOpa.

N3mepenne pacCTOSHUM.

Uzmepenne 00bEMa )KUAKOCTH U TBEPOTO TeTa.

Onpenenenue pa3MepoB MalbIX Tell.

N3mepenue TeMiiepaTypsl IPU IOMOLIH KHIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPBI.
[IpoBenenne wucciieoBaHrsl MO MPOBEPKE THIIOTE3bl: JAILHOCTh MOJIETA IIApUKA, MYIEHHOTO
TOPH30HTAJIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BEICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBEIEHHSI 0 CTPOEHHH BelllecTBA.

CTpOCHI/IC BCIIECTBA: aTOMbBI MU MOJICKYJIbI, UX Pa3MEphI. OHLITI)I, JOKa3bIBAONIUE AUCKPETHOC CTPOCHUC
BEIIECTBA.

Uk wnE

[Bwxenne dactuil BemecTBa. CBsI3b CKOPOCTH MBIDKCHMSI YacTHI[ C Temmeparypoil. bpoyHoBckoe
IBIDKeHMe, Tuddy3us. BzanMoneiicTBre yacTuIl BelecTBa: MPUTHKCHNE H OTTATKUBAHHE.

ArperaTtHble COCTOSHHS BEIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeIl.
B3anmocBa3p MeXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX W MX aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaOGmionenne 6poOyHOBCKOTO ABMXKEHUSI.

2. Habmoaenue auddysuu.

3. HaGmonenue siBneHuid, OO BSCHAIOLUIMXCS IPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YacTHIl BEIIECTBA.

Jlabopamopnvie padbomut u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSAIOB (C UCTIONb30BaHueM (oTorpaduii).

2. OmpIThl 10 HAOMIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OmpIThl 10 OOHAPYKEHUIO ACHCTBHS CHJI MOJIEKYJIIPHOTO MPUTSKEHHSL.

Paznen 3. /IBu:keHune u B3auMoaeiicTBHE TeJl.

Mexanunueckoe aBikeHre. PaBHoMepHOE U HepaBHOMepHOe JBIkeHue. CkopocTs. CpeqHsist CKOPOCTh Ipu
HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTH U BpeMEHH JBUKECHUS.

SBnenve nHepuMu. 3aKOH MHEpLUH. B3anMonelcTBUE Tesl Kak NMPUYMHA W3MEHEHUS] CKOPOCTH JBMYKEHUS
Ten. Macca kak Mepa MHEpPTHOCTH Tena. IImoTHocTh BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
eauHHIE 00bEMa BElIeCTRa.

Cuna Kak xapakTepUCTHKa B3anMojeWcTBus Ten. Cuia ymnpyroctd W 3akoH ['yka. M3Mmepenue cuibl ¢
MTOMOIIBbI0 TUHAMOMETpA. SIBIIEHHE TATOTEHMA W cuia TshkecTH. Cuila TSXKECTH Ha JAPYruXx IlaHeTax. Bec tena.
HesecomocTs. CrnoxxeHne cuil, HalpaBJIeHHBIX 110 OJJHOW npsiMoi. PaBHozelcTByomas cwi. Cuna Tpenus. Tpenue
CKOJIBXXEHUSI U TPEHUE MOKOsl. TpeHHe B IPUPOJIE U TEXHUKE.



Jemoncmpayuu.

ouhkwnPE

Habmoienne MexaHMYECKOTO IBMYKCHHUS Tella.

M3MepeHne CKOpoCTH NPSIMOJIMHENHOTO JBUXKEHHUS.
Habmonenue aBieHuss HHEPIHH.

Hao6mronenue n3MeHeHUsT CKOPOCTH TIPH B3aUMOICHCTBUH TEII.
CpaBHEeHHE Macc 10 B3aUMOJICHCTBHIO TETl.

CroskeHre CHJI, HAPaBJICHHBIX IO OHOM MPSMOiA.

Jlabopamopnvie padbomot u onvimol.

1.

w

Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBHXKCHHUS (IIApHKA B KHUJKOCTH, MOJENIU SIEKTPUUECKOTO
aBTOMOOMJIS M TaK Aajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJbKEHHS OpyCKa WITH [IaphKa [0 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO Tela.

OnBITE, JEMOHCTPUPYIONINE 3aBUCHUMOCTh pacTshKeHUs (medopManvi) MpYKUHBI OT TMPHIOKEHHON
CHITBL.

OmBITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI TPEHUSI CKONBKEHUS OT Beca Tela M XapakTepa
COIPHUKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. /laBieHne TBEPABIX TeJ, ;KUAKOCTEH U ra3os.

Hasnenne. CrocoObl yMEHbLIEHUSI M yBEIUYEHUs NaBieHus. JlapneHue raza. 3aBUCUMOCTD JaBJICHUS Tasa
oT o0béma, Temmeparypsl. llepenaua naBneHus TBEPABIMU TENaMH, XHUIKOCTAMH K Tra3amu. 3akoH Ilackais.
[THeBMaTHYeCcKkne MaIIWHBI. 3aBHCHMOCTH [ABJICHHS JKHUAKOCTH OT TIYOHWHBL. | HMAPOCTATUYECKHA IapajioKc.
Coobmaromuecs cocysl. [ uapaBinueckue MeXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHHe. [IpUUuHBI CyIIeCTBOBAHHMS BO3AYITHOW OOOJOYKH 3eMIIH.
Omneir Toppuyerun. M3mepenne aTMocdepHOro AaBieHUs. 3aBUCUMOCTD aTMOC(EPHOTO JaBJICHHUS OT BBICOTBI HAJI
ypoBHeM Mopsi. [IpuGops! A1 u3MepeHus aTMOC(HEPHOTO 1aBICHHMS.

JleiicTBHE KMIKOCTH U Ta3a Ha TOrPYKEHHOE B HUX TeJio. BrlTalkuBaromas (apXuMezoBa) CHiia. 3aKOH

Apxumena. [1naBanue ten. BozayxonnaBanue.
Hemoncmpayuu.

NGO~ wNE

3aBUCUMOCTH JIaBJI€HMS ra3a OT TEeMIIEpaTyphl.

Ilepenayda naBiaeHuUs )KUIKOCTBIO U Fa30M.

CooO0I111aromuecs CoCy/Ibl.

I'mppasnuyeckuii mpecc.

[posiBieHe AeHCTBHSI AaTMOC(EPHOTO JIABICHHUSL.

3aBHCHUMOCTbD BHITAIKHBAIOLICH CHIIBI OT 00bEMa MOTPyKEHHOHN YaCTH TeNa M IUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM XKUIKOCTH.

VYcnoBue I1aBaHus TEN: IJIABAHUE WM MOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOILEHMSI IIJIOTHOCTEN
TEJIA U )KUJIKOCTH.

Jlabopamopnvle pabomot u onvimol.

1.
2.
3.
4

5.

HccnenoBanre 3aBUCUMOCTH Beca Telia B BOJIE OT 00BhEMa MOTpyKEHHOM B KUIKOCTh YaCTH TeJa.
Ompenenenre BEITATKUBAIONIEH CHITBI, IEUCTBYIONIEH Ha TEIO, MOTPY>KEHHOE B KHUIKOCTD.

[IpoBepka HE3aBUCUMOCTHU BHITAJIKUBAIOLIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B )KUJKOCTH, OT MAcChl Teja.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, NEHCTBYIOLIEH Ha TEJNO B KUJIKOCTH,
oT 00BEMa MOTPYKEHHOH B KUIAKOCTh YaCTH TeJla M OT TUIOTHOCTH JKUAKOCTH.

KonctpynpoBanue apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKHU U ONIpeeTeHUE e€ rpy30MoAbEMHOCTH.

Paspeu 5. PaGoTra u MOIHOCTE. JHeprus.
Mexanndeckasi pabota. MOITHOCTS.
[IpocTeie MexaHU3MBI: pbryar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecusi peruara. llpuvenenue

IpaBWjia PaBHOBCCUA pbIYara K 6HOKy. «30110TOC MMpaBUJIO» MCXAaHUKH. KHI[ MMPOCTBIX MCXAHU3MOB. HpOCTBIe

MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanndeckas dHeprus. KuneTmueckas © TOTeHIMalbHas »dHeprus. llpeBpaineHue OJHOTO BHIA
MEXaHWYECKOW SHEPTHH B JPYroil. 3aKOH COXPAaHEHUS SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[Iprmepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnvie padbomul u onvimol.



1. Omnpenenenue paOOTBI CHIBI TPEHUS TPU PAaBHOMEPHOM JBWKCHUU Tela 10 TOPU3OHTAILHOM
[IOBEPXHOCTH.

2. HccrnenoBanue yciaoBUl paBHOBECHS phlyara.

3. MHsmepenne KII/I HakIOHHO# MIOCKOCTH.

4. W3ydeHne 3aK0HA COXPAHCHUS MEXaHUICCKOM SHEPTHH.

8 KJIACC

Paznen 6. TensoBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYIISIPHO--KHHETHYECKOW TEOPHH CTPOCHHS BemectBa. Macca W pasMepsl
aTOMOB H MOJIEKYJI. OTBITHL, TOJTBEPKAAIONINE OCHOBHEIE MTOJIOKEHUS MOJIEKYIIPHO-KHHETHYECKOW TEOPHH.

Monenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUHN BemiecTBa. Kpucranmnieckne n aMmop(hHbIe Tema.
OObscHEHNE CBOWCTB Ta30B, JKUAKOCTEH W TBEPIBIX TEJN HA OCHOBE IOJIOKEHUH MOJIEKYISIPHO--KHHETHYECKOM
teopun. CMaunMBaHWe W KaMWJUTAPHBIE SBICHUS. TeIioBoe paciimpeHne 1 CxaThe.

Temnepatypa. CBs3p TeMIIepaTypbl CO CKOPOCTBHIO TETIOBOTO JIBMKEHHS YaCTHIl. BHYTpEHHSS SHEpTHs.
CriocoObpl M3MEHEeHHsT BHYTPEHHEH OSHEpruu: TeIuionepefada W coBepiieHue paboTel. Buasr Temnomepenaun:
TEIUIONPOBOAHOCTh, KOHBEKLIMSI, H3IyUCHHE.

KonmaecTBo TemmoTel. YiaenbHas TEIUIOEMKOCTH BEIIECTBA. 1e€IUI0O0OMEH W TEIUIOBOE paBHOBECHE.
VYpaBuenne TemnoBoro Oananca. llmaBneHwe W OTBepIeBaHWE KPHUCTAIIMYECKHAX BEIIECTB. YAENbHAs TEIUIOTa
mnaBiaeHus. IlapooOpazoBanne m koHmeHcamws. Mcmapenwe. Kumenwme. YnmenapHas Teriora MmapooOpa3oBaHUS.
3aBUCHMOCTH TEMITEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO TaBICHMS.

BnaxxHocTs Bo3ayxa.

DHeprus TOIINBA. Y IeTbHas TETUIOTa CTOPAHMUS.

[punnumner padoTsl TemwmoBbix aeurareieit KIIJ[ TemmoBoro apuratens. TemioBble NBUraTeld M 3aluTa
OKpY>Karolllel cpeibl.

3akoH COXpaHCHHS U NPEBpAILICHUA SHEPTHUU B TCIJIOBBIX IpOIECCax.

Hemoncmpayuu.

Hab6mronenue 6poyHOBCKOTO JBUKCHUSI.

Ha6monenue muddy3um.

Hab6nronenue siBieHuil cMaunBaHUs U KaWUISIPHBIX SIBJICHHM.

Hab6nronenue TemioBoro pacumpenust Tedl.

N3menenune JaBJICHU ra3a 1nmpu UsMCHCHUHN O6’béMa 1 Harp€BaHMWU UKW OXJIAXKICHUU.
IIpaBuna uzMepeHus TeMIepaTypsl.

Buage! Teronepenayu.

Oxyax<ieHue Mpy COBEPIICHUH PAOOTHI.

©CoNAR~WNE

Harpesanue npu coBepiieHnd paboThl BHEIIHUMH CHIIAMH.

[N
o

. CpaBHeHHE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.

=
=

. HaOmroneune xumeuns.

[EY
N

. HabmromeHre mocTosiHCTBA TeMITepaTyphI MPH TUTABJICHUH.

13. Mozenu TeIIoBbIX IBUTrATENEH.

Jlabopamopnvie pabomol u onvimol.

OnBITH 110 OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO TTPUTSKEHMSL.

OMNBITH IO BRIPANTMBAHHUIO KPUCTAIIOB MTOBAPEHHON COJH M caxapa.

OnBITH 110 HAOIIOIEHUIO TETJIOBOTO PACIIMPEHHS T'a30B, KUIKOCTEH U TBEPBIX TEJ.

Onpenenenne naBIeHs BO3yXa B OA/TOHE HIMPHUIIA.

OnbITH, JAEMOHCTPUPYIONIAE 3aBUCHMOCThH JIABJICHHS BO3AyXa OT €ro o0héMa W HarpeBaHHUs WIH

OXJTXKICHUS.

6. IIpoBepka ruroTe3pl TMHEHHOW 3aBUCUMOCTH JTHHEI CTOJIONKA KHUIKOCTH B TEPMOMETPHUIECKON TpyOKe
OT TEMIEPAaTYPBHI.

7. HaOmonenrne u3MeHeHNsI BHYTPEHHEW 3HEPTHH Tella B Pe3yJIbTaTe TeIUIonepenayn U padoThl BHEITHUX
CHIIL.

8. HccrnenoBaHue SBICHUS TEILIOOOMEHA IPHU CMEIIMBAHUU XOJIOIHOM U TOPSUYEit BOJIBI.

9. OnpeneneHne KONMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TMPU TEIUIOOOMEHE C HAarpeThiM
METALTUYECKAM ITUIIHHAPOM.

10. Onpenenenue yneabHON TEIIIOEMKOCTH BEIIIECTBA.

11. WccnenoBaHue mpoiecca UCTIapeHHsL.

arwdPE



12. OnpexneneHue OTHOCUTEIHLHON BIAKHOCTH BO3AyXa.

13. Onpenenenue yAeabHOH TEIIOTHI TUIABICHUS JbJIA.

Paznen 7. DnekTpuyeckue H MATHUTHBIE SIBJIEHMSI.

Onektpusanus Tel. J[Ba poma dJIeKTpUUeCKuX 3apsaaoB. BzanmoaeicTBue 3apspkeHHBIX Tell. 3akoH KyroHa
(3aBUCUMOCTH CHITBI B3aMMO/ICUCTBUS 3aPSKEHHBIX TEJ OT BEIMYHMHBI 3aPAI0B U PACCTOSIHUSA MEX]Ty TEIaMH).

Onextpudeckoe mone. Hampspk€HHOCTH dIEKTpUYecKoro moisd. [IpuHIHI cymeprno3unuu 3IeKTPHIECKUX
mmosieit (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenm snekTpudeckux 3apsaioB. DJIeMeHTapHBIN dekTpudeckuil 3apsaa. Ctpoenne atoma. [IpoBomHUKH
Y AMDJIEKTPUKHA. 3aKOH COXPAHEHHs DIEKTPUIECKOT0 3apsiia.

DONeKTpUYecKuil TOK. YCJIOBHS CYIIECTBOBAHHSA DJIEKTPUYECKOTO TOKA. VICTOYHHWKHM TOCTOSIHHOTO TOKA.
JleificTBHA AIIEKTPUIECKOT0 TOKa (TEIIOBOE, XUMHYECKOE, MAarHATHOE). DIIEKTPHUECKUH TOK B )KHIKOCTSIX U ra3ax.

Onektpudeckas menb. Cuila Toka. DJeKTpudeckoe HampspkeHue. CONpOoTHBIICHWE MPOBOJHHUKA. Y ACIIBHOE
COTIpOTHBJICHHE BemlecTBa. 3akoH Oma mms ydacTka menw. [locrmemoBaTenbHOE W MapajuleTbHOE COeIWHEHHE
MIPOBO/THUKOB.

PaGota 1 MomHOCTS AnMeKTpuYecKoro Toka. 3akoH /[koyns—JleHna. DnekTpudeckne Menu U MoTpeOuTenn
ANEeKTpUIecKoi sHepruu B ObITy. KopoTkoe 3ambIkaHne.

ITocTostHHble MarHWTHl. B3aumonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHutHoe mose
3emMnu W ero 3HadYeHHWe A JKM3HM Ha 3emyie. OmpIT Opcrena. MarHUTHOE TIOJE DJICKTPHUYIECKOTO TOKA.
[Ipumenenne 5>IEKTPOMArHWTOB B TEXHHUKE. JIefiCTBME MarHUTHOTO TIONS Ha TMPOBOJAHUK C TOKOM.
DJIEKTPOABUraTedb MOCTOSHHOTO TOKA. VCIONb30BaHUE AJIEKTPOABUTATENEH B TEXHUYECKUX YCTPOICTBaX U Ha
TpaHCIIOpTE.

Onbitel ®apanest. SBneHue 3nekTpoMaruuTHON uHAYKIMK. [IpaBuno Jlenma. Dnekrporeneparop. CriocoOb
MOJTyYEHUS 3JICKTPUYCCKOM PHEPTHH. DJICKTPOCTAHIIUN Ha BO30OHOBJIIEMbIX UCTOYHHUKAX SHECPTHUU.

Hemoncmpayuu.

DnekTpu3anus Ted.

JBa posia 3MEeKTPUUECKUX 3aPSIA0B U B3aUMOICHCTBHE 3apSIKCHHBIX TEII.
Y CTpOHUCTBO U AEUCTBUE 3IEKTPOCKOIIA.

OnexTpocTaTuyeckasi HHIYKIIHSL.

3aK0H COXpaHCHUS DIEKTPHICCKUX 3apsIIOB.

ITpoBOJHUKY U JUANEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

HcTOoYHHKY TOCTOSTHHOTO TOKA.

©CoNOR~WNE

JIeficTBUS AIEKTPUYECKOIO TOKA.

[N
o

. DJEKTPUUECKUI TOK B KUIKOCTH.

=
=

. I'a30BbIi1 pa3ps.

[EY
N

. MI3aMepenue CHIIbl TOKa aMIIepMETPOM.

[EY
w

. I3mepenue 31eKTpuYecKoro HanpsHKEHUs! BOJIBTMETPOM.

[EEN
IS

. Peocrar 1 Mara3uH conpoTHUBICHUH.

[ERY
ol

. B3auMojielicTBuE MOCTOSTHHBIX MAarHUTOB.

. MopenupoBaHre HEBO3MOKHOCTHY Pa3/ICICHUS MTOIIOCOB MarHUTA.

. MopgenupoBaHrie MarHUTHBIX TTOJIEH TOCTOSIHHBIX MarHUTOB.

. OmsIT Dpcrena.

. MarautHoe 1oJie Toka. DJIeKTPOMarHuT.

. JleficTBre MarHUTHOTO TIOJIST HA MIPOBOJHHK C TOKOM.

. DIIeKTPOBUTATENH IOCTOSTHHOTO TOKA.

. MccnenoBanuie siBeHMS 3JIEKTPOMArHUTHON HH TYKITHH.

. Onbitel @apanes.

. 3aBHCUMOCTb HaIpaBJICHUS UHIYKIUOHHOTO TOKA OT YCJIOBHUI €ro BOBHUKHOBEHHUS.
25. DnexTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuvle pabomut u onvimol.

1. OmubIThl IO HAOTIOCHHUIO IEKTPU3ALUHU T HHYKIMEW U TIPU COMTPUKOCHOBEHHMU.
2. HccrnenoBaHue AEUCTBUS SIEKTPHUYECKOTO OIS HA MPOBOAHUKH U AUAJICKTPUKH.
3. CoOopka u npoBepka pabOTHI IJIEKTPUUYESCKON IETTH ITOCTOSHHOTO TOKA.

4. H3mepeHue U peryaupoBaHHUE CHIIBI TOKA.

N NNNDNDNE PR
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5. H3mepeHue u perynupoBaHHue HANPsLKEHHS.

6. WccrnenoBaHue 3aBUCHMOCTH CHJIBI TOK2, WAYIIETO 4Yepe3 PE3UCTOp, OT CONMPOTHBICHHS PE3UCTOPa W
HaIpsDKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUIECKOTO COMPOTHUBRIICHHS POBOAHNUKA OT €TO JTHBI,
IJIOMIAIN TIOTIEPEYHOT0 CEUYEHHUS M MaTepuara.

8. TlIpoBepka mpaBumIIa CIIOKEHUS HANIPSDKEHHUI TP MTOCIIEIOBATEIILHOM COSIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBmIiIa AJisl CHIIBI TOKA MPH MApAIUICITBHOM COCMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3nucTop.

11. OmpeneneHne MOITHOCTH JIEKTPUIECKOTO TOKA, BRIICIIEMON Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYIIETO Yepe3 TaMITOUKY, OT HANPsDKEHUS Ha HEl.

13. Onpenenenne KI1J] Harpeates.

14. VccnepoBanue MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSTHHBIX MAarHUTOB.

15. M3y4yeHre MarHUTHOTO TIOJIA TOCTOSTHHBIX MAarHUTOB TIPU MX OOBETWHEHHIH U Pa3IeICHUN.

16. HccrnenoBanue AEHCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OubITH, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHIIBI B3aUMOJICHCTBHS KaTyIIKA C TOKOM W MarHUTa OT

CHWJIBI TOKA M HAIIPaBIIEHUS TOKA B KaTYIIIKE.

18. MzyueHue AeliCTBHSI MATHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue u u3ydcHrue paboThl AIEKTPOABUTATEIS.

20. M3mepenune KI1/] anekTpoBuraTeabHO# yCTaHOBKH.

21. OnbITHL TIO WCCIEAOBAHUIO SIBJICHHUS JJICKTPOMArHUTHON WHIYKIIUH: WCCIEIOBAaHNE W3MEHEHHUN

3HAYeHUs U HalpaBJIeHUs HHAYKLIHOHHOTO TOKa.
9 KUIACC

Pasnen 8. Mexannuyeckue siBJICHUS.

Mexannyeckoe aBmwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh MEXaHMYECKOTO
IBIKeHHA. PaBHOMepHOe mpsMoiinHeiiHoe aBkeHue. HepaBHoMepHOe mMpsiMoiMHeHHoe ABMkeHue. CpeaHss u
MI'HOBEHHAs! CKOPOCTh Tella P HEPaBHOMEPHOM JBHKEHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMoNMHEHHOE ABIkeHre. CBoOoaHOe ajgeHue. OnbITel [Manumest.

PaBHOMepHOE nBMKeHUE MO OKpyx)HOCTU. [lepron u yacrora obpamenus. JInHeiiHas u yrioBas CKOPOCTH.
LlenTpocTpeMUTENEHOE YCKOPEHHUE.

ITepabriit 3akoH HeroToHa. Bropoii 3akoH HetotoHa. Tperuit 3akon HeroToHa. IIpyHIMI Cynepno3unuu Cuil.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TpeHUS CKOIBKCHHS, CUjla TPSHHS MOKOs, IPYTUE BUIBI
TpPEeHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOJHOTO mMajeHus. [BIKeHHWe IIaHeT
Bokpyr Comnia. [lepBast kocMuueckas ckopocTb. HeBecoMOCTh 1 mieperpysKu.

PaBHOBecHe MaTepuaIbHOM TOUKH. AOCOIIOTHO TBEPIOE Teslo. PaBHOBECHE TBEPAOrO Teja C 3aKPEIUIEHHOM
OCBI0 BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Umnynsc Tema. M3meHenue wummynbca. MMIynbec cuiibl. 3aKOH COXpaHEHHUS HMITyJbca. PeakTuBHOE
JIBIKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cuil TSXeCTH, ynpyrocts, TpeHus. CBs3b SHEPrUM U PabOTHI.
[lorenumanpHas SHEpPrus Tejia, MOIHATOrO HAJl IIOBEPXHOCTHIO 3eMiTd. [loTeHIInanbpHAass SHEPTHS CHKATOU MIPYKIHBI.
Kunernueckast sHeprus. Teopema 0 KHHETHYECKOW SHEPTHUU. 3aKOH COXpaHEHHS MEXaHUIECKON YHEPTUU.

Jemoncmpayuu.

1. HaGmopeHue MeXaHMUECKOTO IBUKEHUS T€JIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTel U TPAEKTOPHA ABMKEHHS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO PAa3HbIX TE OTCUETA.

3. H3mepeHune cKOpPOCTU M yCKOPEHUsI IPSIMOJIMHEHHOTO IBHKECHUSI.

4. HccaenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMKEHHS.

5. HaGmonenue IBMKEHUS Tela 0 OKPYKHOCTH.

6. HaOmioneHne MexXaHWYECKUX SIBICHUM, NPOMCXOAAIIMX B cucreMe orTcuéra «Tenmexka» mpu e€
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTENIFHO KaOuHeTa (hU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHMS TeJla OT MaccChl TeJla ¥ ACUCTBYIOIICH Ha HETO CHIIBL.

8. Halmonenue paBeHCTBa CUII IPU B3aUMOICHCTBHU TEI.

9. H3meHeHue Beca Tena MPH yCKOPEHHOM JIBUKEHUH.

10. Ilepenaua ummynbca NPy B3aUMOJECHCTBUH TEIL.
11. IIpeoOpa3oBaHus SHEPTUU [IPH B3aUMOICHCTBUH Tell.



12. CoxpaHeHre UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHEe UMITYJIbCA IIPU A0COFOTHO YIIPYTOM B3aUMOICHCTBHUH.

14. HaGnrogeHne peakKTHBHOTO JBIKCHUS.

15. CoxpaHeHre MEXaHUIECKOM SHEPTHH MPHU CBOOOTHOM TTaICHUH.

16. CoxpaHeHue MeXaHHUECKON SHEPTHU TIPU JIBUYKCHUH Tella MOJT JICHCTBHEM TPYKHHBI.

Jlabopamopnvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa sl pPa3roHA W JallbHEUIIEr0 PaBHOMEPHOTO JBIIKCHUS IIApHKA WU
TEJIEKKH.

2. Ormpenenenrie cpeqHeld CKOPOCTH CKOJNBXKEHHS OpycKka WM JBWKCHHS IIaphKa [0 HaKIOHHOU
TUTOCKOCTH.

3. OrmpeneneHrie yCKOpEHHs Tella MPU PABHOYCKOPSHHOM JIBHXKCHUU 110 HAKIIOHHOH MIIOCKOCTH.

4. UccnemoBaHue 3aBHCHMOCTH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBMKEHUM 0e3 HadallbHOU
CKOPOCTH.

5. TIpoBepka rHIOTE3bI: €CITH IPU PABHOYCKOPEHHOM JIBIKCHUH 0€3 HAYallbHOW CKOPOCTH IYTH OTHOCSTCS

KaK psiJl HEYETHBIX YKCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJILKEHUS OT CHITBI HOPMAJIbHOTO JIABIICHHS.

Omnpenenenre Kod3hHUIMEHTA TPSHHUS CKOJBKEHU.

Omnpenenenue KECTKOCTH MPYKUHBIL.

Omnpenenenue pabOTBl CHUJIBI TPEHUS TMPH PAaBHOMEPHOM JIBIKCHHU Tella IO TOPU3OHTAIBHOM

MOBEPXHOCTH.

10. Onpexnenenue pabOTHl CHIIBI YIPYTOCTH IMPH MOABEME Tpy3a C HKCIOJb30BAHHUEM HEIMOJIBHIKHOIO W
MTOJIBHYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHCHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHUs1 U BOJIHbBI.

Konebarensnoe nBumxkeHue. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWIi: IEpPHOJ, YacToTa, aMIUIUTYya.

© N>

MaremaTryeckuil ¥ PY>KUHHBIA MasSTHUKHU. [IpeBpalenne sHepriuy Ipu Kojae0aTeTbHOM ABIKEHHH.
3aryxawimue KojicOaHus. BwiHyXIeHHBbIe KoyicOanus. Pe3zonanc. Mexanudeckue BoJHBL (CBOHCTBa
MexaHW4YeckuX BOJH. [IpojosipHBIE M MONepedHble BOJHBI. JIJIMHA BOJHBI M CKOPOCTh €€ pPacIpOCTpaHEHHS.
MexaHudeckue BOJIHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa 1 BbIcOTa ToHa. OTpakeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habnronenue konebanuii Ten moa ASHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
Habnronenue BEIHYKICHHBIX KOJIEOAHUI U pe30HAaHCa.
PacmpocTpanenue npooabHBIX U MOTIEPEYHBIX BOJH (HA MOZEIN).
Haburoienme 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
. Axyctuueckuil pe3oHaHC.
Jlabopamopnvie pabomol u onvimol.
Onpenenenne 4acTOTHI U TIEpHO/Ia KoJIeOaHN MaTeMaTHUYECKOTO MasTHHKA.

Uk~ wnE

OHpCHeHCHI/IC YaCTOThI U NIEpuoa KoJIeOaHuit MPY>XXUHHOTI'O MasiTHUKA.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTHU IIEpruoaa KOJIeOaHHH MOABCHICHHOI'O K HUTH I'py3a OT JJIMHBI HUTH.
I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTHU IIEpruoaa KOJIeOaHHH MPYXXUHHOTO MadTHUKA OT MACChI I'py3a.
HpOBepKa HE3aBUCHUMOCTH IICpUOJa KoJieOaHM Ipy3a, IOABCHICHHOI'O K HUTH, OT MACChI I'py3a.

ok wdE

OnBITHL, EMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHO/Ia KOJIeOaHU! MPY>KMHHOTO MasiTHAKA OT MacChl rpy3a
1 ’KECTKOCTH TPYKUHBIL.

7. H3mepeHne yCKOpeHHS CBOOOIHOTO A ISHMSI.

Pasnes 10. DiieKTpoMarHuTHoOE 1OJIe H 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE TI0oJIe. ODJEKTPOMAarHWTHhIE BOJIHBL CBOWMCTBAa 3JEKTPOMAarHUTHBIX BOJH. [llkama
AJIEKTPOMATHUTHEIX BOJIH. VICITOJIb30BaHUE 3TIEKTPOMArHUTHBIX BOJIH IS COTOBOW CBSI3H.

OnexkTpoMarHuTHas npupoja cBeta. CkopocTh cBeTa. BomHOBbIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CsoiicTBa MEKTPOMATrHUTHEIX BOJIH.

2. BoiHOBBIE CBOWICTBA CBETA.

Jlabopamopnvie pabomul u onvimol.



1. H3yueHue CBOICTB IEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TeIe(OoHa.
Paznen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas momens cBeta. Mcrounnku ceta. [IpsmonmHeliHoe pactpocTpaHeHue cBera. 3arMenns CoiHIa U

JIynsl. OTpakeHue cBeta. [Lmockoe 3epkaino. 3aKoH OTpakeHHS CBETA.

[penomiienue cBera. 3akoH MpesioMiieHus cBeTa. [1oHOe BHYTpeHHEEe OTpakeHHe cBeTa. Vcrnonb3oBaHue

IIOJTHOT'O BHYTPEHHET'O OTPAXKCHUA B OIITHICCKUX CBETOBOAAX.

Jlunza. Xopx mydueir B muHze. OnTrueckas cuctema (oToammapara, MHKPOCKOTAa M Teleckoma. ['7a3 kak

OINITUYCCKas CUCTCMaA. BJ'II/I30py1(OCTL " JaJIbHO30PKOCTb.

CBCTAa.

Paznoxxenne Oemoro ceera B crektp. OnbiTel HproToHa. CrokeHHe CHEeKTpaidbHBIX IBETOB. Jlucmepcus

Hemoncmpayuu.

[IpsamonuHeitHoe pacipocTpaHEeHHE CBETA.

OTpakeHHE CBETA.

[omyuenne n306paXkeHMIA B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3epKaJlaX.
IIpenomnenue cpera.

OnTryueckuii CBETOBOI.

Xon mydeii B coOuparomeii TuH3e.

Xop Tydel B pacCeuBarollel JUH3E.

[omyuenne n300pakeHHiA C TOMOIIIBIO JIHH3.

[Ipuranunn gerictBus doTroarmmapara, MUKPOCKOTIA U TEIECKOTIA.
10 Mopnens rnasa.

11. Pa3znoxenue 0€0ro cBeTa B CIICKTP.

©CoN R~ R

12. Tony4yenue Genoro cBeTa MpH CIOKCHUHU CBETa Pa3HbBIX IIBETOB.

Jlabopamopnvie pabomot u onvimol.

1. HccrnenoBanue 3aBUCHMOCTH yTila OTPaKEHHS CBETOBOTO JIydya OT yIJia MaJIcHHS.

2. V3ydeHue xapakTepUCTHUK H300paKEHUsI ITPeIMETa B IUIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCUMOCTH yIla TPENOMIICHHS CBETOBOTO Jy4a OT yIiia MaJCHUS Ha TpaHHIE
«BO3LYX—CTEKJIIO.

4. TlomyueHue U300paKEHUI C TIOMOIIBIO COOMPAFOINEH JINH3BI.

5. Ompenenenrie GOKYCHOTO PacCTOSIHUS U ONTHYECKON CHIIBI cOOMpatomieil JINH3HI.

6. OmBITH O PA3I0KEHUIO OENOTO CBETA B CIEKTP.

7. OMnBITE IO BOCIIPUATHIO IBETA ITPEAMETOB IIPU UX H36HIOILGHI/II/I 4epe3 IBETOBLIC (l)I/IJ'II)TpI)I.

Pa3nen 12. KBantoBbie ABJICHHUA.

OmnerTel Pesepdopna u muranerapaas Mmoaens atoMa. Mojens aroma bopa. HMcmyckanue u moriomieHue cBeTa

atomoM. KBaHTsb1. JInHEeHyaThie CIEKTPHI.

PaguoaktuBHOCTB. AJb(a-, OeTa- U ramma-usnydeHus. CTpoeHue aroMHOro sjpa. HykioHHas Monenb

aToMHoro spa. M3oronsl. PagroakTuBHble nipeBpatenud. [lepro nonypacmnaia aTOMHBIX SIIAEP.

SnepHble peakiyy. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEN. DHEPrus CBS3M aTOMHBIX SAEp.

Cas13b Macchl ¥ 3Heprun. Peakiuu cuaTe3a u aeneHus saep. crounuku sueprun CoiHIA U 3BE3I.

SAnepnas sHepreTuka. JleicTBUS paglOaKTUBHBIX U3TyUYCHUN HA KHUBbIE OPIraHU3MBI.
Jemoncmpayuu.

CreKTphl U3Ty4eHUs U TOTJIOLICHUSI.

CreKTphl pa3IuuHbIX a30B.

CnexTp Bogopoaa.

Habnronenue tpexos B kamepe Bunbcona.

Pabora cuéTunka HOHM3UPYIOLIMX U3ITyICHUH.

Perucrpanust n3aydeHus: IpUPOIHBIX MHHEPAIOB U IPOLYKTOB.

JIa6opam0pnble padomoul u onvimol.

1. HaOniopeHue CIUIOIIHBIX U IMHEHYATHIX CIIEKTPOB U3Iy4EHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUH YaCTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. H3mepeHue panoakTUBHOTO (OHA.

IHoBTOpHTETLHO-00001IA0IUI MOYJIb.

[loBTOpUTENHHO--0000IAOIINK MOIYNb MpeIHa3HAYeH Uil CUCTEMAaTH3aluu U 00O0OIEHHS MPEeIMETHOTO

ok wdE

COACPIKAHUA U OIlblTa ACATCIBHOCTH, HpI/IO6peTéHHOFO nopu HM3y4YCHUHU BCCro Kypca (1)I/I3I/IKI/I, a TaKXC OJId



MOJATOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMeHY MO (u3uKe sl 00ydarommxcs, BBIOPABIIMX 3TOT

y4eOHBIN IIPEIMET.

IIpy u3ydyeHUM AAHHOIO MOXYJS PEATU3YIOTCS U CUCTEMAaTH3UPYIOTCS BUABI AEATEJIBHOCTH, Ha OCHOBE
KOTOPBbIX 00€CIEeYMBAETCsl JOCTI)KEHHE NMPEIMETHBIX U METalpeIMETHbIX IUIAHUPYEMBIX pe3yJbTaTOB 00ydeHUs,
(dbopMupyeTCs eCTeCTBEHHOHAYYHAAPaMOTHOCTh: OCBOCHHE HAYUHBIX METOAOB HCCIIEOBAHMS SIBJICHUIN IPUPOBLI U
TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHATh (PU3MUECKUE SIBIICHUS, IPUMEHSS IIOTy4YeHHbIE 3HaHUs, PellaTh 3a1a4H,
B TOM YHCJIE KAUECTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpuHnunuanbHO AEATENBHOCTHBIM XapakTep [aHHOTO pas3fena peanusyercs 3a Ccu€T TOro, HTO
o0ydaromyecs BBIIIOIHSIIOT 3a4aHuUs], B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWH PacIo3HaBaTh U HAYYHO OOBSICHATH (pU3MUecKue SBICHUS B OKPY’KaIOIIeH
HPUPOAE U MIOBCEIHEBHOM )KHU3HU;

HCIOJIb30BaTh HAYYHbIE METOBI UCCIENOBAHUS (PU3NIECKUX SBICHUM, B TOM YHCIE IS IPOBEPKU TMIIOTE3
U TIOJIyYCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HaydHbIE OCHOBBI HamOoJiee BaXHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOIWH, HalpuMmep,
MPAKTUYECKOr0 NCIOIb30BaHNS PA3IMUHBIX HCTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA [IPEBPAILEHHS U COXPaHEHUS
BCEX U3BECTHBIX BUJOB YHEPTHUH.

2. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA30BAHMA

Wzyuenne Qu3nku Ha ypoBHE OCHOBHOI'O 00LIero o0Opa3oBaHMs HAIIPABICHO HAa JOCTIKCHHE JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJILTATOB.

B pesynprare nsyueHus QU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUsl y oOydaromierocs OyayT
c(hOpMHUPOBAHBI CIICAYIOIINE TUYHOCTHBIC PE3YJIbTAThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:
- MPOsIBJICHHE UHTEPECA K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3ndeckoil HayKu;
- LEHHOCTHOE OTHOIICHUE K JOCTHKCHUSM POCCUICKHUX YUEHBIX--(PU3UKOB.

2) rpa;KIaHCKOr0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTH K AaKTHBHOMY Y4YaCTHUIO B O6cy)KI[eHI/II/I O6H.[CCTB€HHO3H3‘-II/IMI)IXI/I ITHYCCKUX HpO6J]CM,

CBA3AaHHBIX C IMTPAKTHUYCCKHUM IIPUMECHCHUCM I[OCTI/DKGHI/II\/'I (1)I/I3I/IKI/I;

- OCO3HAHUE BaKHOCTH MOPAJIBHO--3TUYECKUX MIPHUHIUIIOB B AESITEIbHOCTH YUEHOTO.

3) 3cTeTHYECKOr0 BOCITMTAHUS:

- BOCIIPHATHE OSCTETUYECKUX KadeCTB (PU3MUECKONM HayKu: €€ TapMOHWYHOIO IOCTPOEHHUS, CTPOTOCTH,

TOYHOCTH, JJAKOHUYHOCTH.

4) IEHHOCTH HAYYHOI'0 O3HAHMSI:

—  OCO3HaHWE IEHHOCTH (U3NYECKOW HAYKM KaK MOIIHOTO MHCTPYMEHTa TO3HAHHWS MHpPa, OCHOBBI Pa3BUTHS
TEXHOJIOTU, BaKHEHIIEH COCTaBISIOIIEH KYIbTYPbL;

—  pa3BUTHE HAyYHOH JI0O03HATEIBHOCTH, HHTEPECa K UCCIIeJ0BATENLCKON IS TEILHOCTH.

5) popmupoBaHus KyJbTYPHI 310POBbS H SMOLIHOHAJLHOI0 0J1aATONMOYY s

—  OCO3HaHHE LIEHHOCTH 0e30MacHOro o0pasa HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BXKHOCTH ITPABUIT
0e30macHOro TIOBEICHUSI Ha TPAHCIIOPTE, Ha J0OpOorax, C 3JEKTPHUUECKHMM M TEIJIOBBIM O0OpYIOBaHHUEM B
JOMAaIIHUX YCHOBI/IHX;

—  c(hOopMHPOBAaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHNE CBOETO IIpaBa HA OIIMOKY M TaKOro K€ MpaBa y APYroro
YeJIOBEKa.

6) TPY10BOI0 BOCIMTAHMSA:

—  aKTUBHOE Y4YacTHE B pEIICHHM NPaKTHYECKUX 3ajad (B paMKax CeMbH, 00pa3oBaTeNIbHOW OpraHU3aluy,
ropoja, Kpas) TEXHOJIOIMYECKOH M COLMaJIbHON HaIllpaBJICHHOCTH, TPEOYIOLIMX B TOM YHCIE U (PU3HIECKHX
3HAHUI;

—  HWHTEpec K MPaKTHYECKOMY U3yUYCHHUIO POdeccHii, CBSI3aHHBIX ¢ (U3UKOM.

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

—  OpHUeHTaIus Ha TpUMeHeHHe (U3NYECKUX 3HAHWW JUIS pelIeHUs 3ajad B OOJNACTH OKpYXKArollel cpeibl,
IIAaHUPOBAHUA IMTOCTYIIKOB M OLICHKHU UX BO3MOXKHBIX HOCHGHCTBI/Iﬁ JJIsL OKPY)KaIOIIIeﬁ CpEabl;

—  OCO3HaHHE II00ATBHOrO XapaKTepa HKOJIOTMYECKHUX MPOOJIeM U IMyTel UX peleHHs.

8) ananTanuu K U3MEHSIOIUMCS YCJIOBHUSM COIHAIBLHON 1 MPUPOTHOI Cpebl:

— 1oTpeOHOCTh BO  B3aMMOJCHCTBUM NPU  BBIIOJIHEHWH HCCIEAOBAaHMH W IMPOEKTOB  (PuU3HUECKOil

HaNpaBIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JPYTHX;



—  IOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO 1ESTEIbHOCTD;

— moTpeOHOCTh B (hOPMHPOBAHUH HOBBIX 3HAHHM, B TOM 4HCiIe (HOPMYIHUPOBATH MICH, MOHSATHS, TUIOTE3BI O
(bm3uIecKuX 00bEKTaxX U SBJICHUSX;

—  0co3HaHWE Ae(PUIHUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00MacTH (QU3UKY;

—  IUTaHUPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHHIA;

—  CTpeMJICHHE aHAJM3MPOBaTh U BBIABIATH B3aUMOCBSI3U NMPHUPOJBI, OOLIECTBA M YKOHOMHUKH, B TOM YHCIE C
WCTIONBb30BaHHEM (PU3MUYECKHUX 3HAHUM;

—  OLIEHKAa CBOMX JACHCTBUH C y4ETOM BIMSHUS HAa OKPYKAIOILYIO CPEY, BOZMOXKHBIX ITI00aJIbHBIX IIOCIEACTBUI.

METAINIPEJIMETHBIE PE3YJIbTATbBI
B pesynprare ocBoeHms mporpaMMmbl 1O (M3WKE HA YPOBHE OCHOBHOTO 0OImIEro oO0pa3oBaHUs Yy
oOyyaromerocss OyayT c(GOpMHpPOBaHBl MeTanpeAMeTHBIE Pe3yJbTAThl, BKJIIOYAIONINE I103HABATEIbHBIC

YHUBEpCANbHbIC Y4eOHbIE ICHCTBUs, KOMMYHUKAaTHBHBIC yHWUBEpCAIbHBIC Y4eOHbBIE ICHUCTBHSL, PEryJIATHBHBIC

YHUBEpCAIbHbIC Y4eOHbIC CHCTBUSL.

IMo3naBaTesbHbIE YHHBEPCAIbHBIE YUeOHbIE AeiiCTBHUSA
ba3oBble jioruyeckne 1ecTBHUA:

—  BBIIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH O0BEKTOB (SBJICHUI);

—  yCTaHaBIHMBATh CYIIECTBEHHBI MPU3HAK KJIACCH(UKAIIMH, OCHOBAHUSI 111 000OLICHNS 1 CPABHEHHUS;

—  BBIIBISTH 3aKOHOMEPHOCTH M NPOTHBOpPEYUS B PacCcMaTpHBaeMbIX (akTax, AaHHBIX W HAOIIOACHUSIX,
OTHOCAIIIUXCSA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSAM,

—  BBUIBIATH NPUYMHHO--CIEJCTBEHHBIC CBA3M IPU H3YyYCHMH (QHU3MUYECKUX SIBICHHMH M MPOLECCOB, NENaTh
BbIBOABI C MCIIOJIB30BAHHUCM AOCAYKTHBHBIX W MWHAYKTHBHBIX YMO3aKHmHCHHﬁ, BbIABHUI'aTh THUIIOTE3BI O
B3aUMOCBA3AX (I)I/I3I/I‘ICCKI/IX BCIIMYHH,

—  CaMOCTOSATENBHO BEIOMpaTh CHoco0 pemieHus y4eOHOW (U3NYecKod 3amadun (CpaBHEHHE HECKOJIBKUAX
BapHaHTOB PELICHUs, BEIOOP HanboJee NOAXOIAIIETo ¢ yYETOM CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTe/ibCKUe AeiCTBUS:

—  HCHOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKUI MHCTPYMEHT TIO3HAHHUS;

—  TOPOBOJWTH IO CAMOCTOSTENLHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3HYECKHH HSKCIEPUMEHT,
HeOoIIbIIoe UcceoBanne (PU3HIECKOTO SBICHHUS;

—  OLEHUBATh Ha NPUMEHHMOCTb M JOCTOBEPHOCTb HMH(OPMALUIO, MOIYYECHHYIO B XOJE HCCICAOBaHUS HIU
9KCIIEPUMEHTA,

—  CaMOCTOATENBHO (QOpMyIHpOBaTh O0OOIIEHWST W BBIBOABI 1O pe3yjibTaTaM MPOBEAEHHOTO HAOIOIEHUS,
OTIBITA, HCCIICAOBAHNUS;

—  TPOTHO3WPOBaTh BO3MOXKHOE JlJIbHEMHIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKXKe BBIIBUTaTh
MPEAIONOKEHHST 00 UX PA3BUTHU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

PaGora ¢ unpopmanueii:

- MPUMCHATD Pa3JIMYHbIC METO/Ibl, MHCTPYMCHTEI U 3aIIPOCHI IIPHU ITOMCKE 1 0T60pe I/IH(i)OpMa]_II/II/I NI JaHHBIX C
Y4ETOM IMpeNIoKeHHOH yueOHoM pr3mueckoit 3amaun;

—  aHATU3UpPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALMIO PA3TUYHBIX BWJIOB U (opm
MpeCTaBIICHUS;

—  CaMOCTOSITENIbHO BBIOMpaTh ONTUMAalbHYIO (OpMy MpeAcTaBieHUus HHPOpMAMM W HWUIIOCTPUPOBATDH
pelaeMble 3a7a9i HECIIOKHBIMH CXEMaMH, THarpaMMaMH, HHOHM TpaKoi B UX KOMOMHAITUSIMH.

KomMmyHukaTuBHbBIE YHHBEpPCAJIbHBIE YUeOHbIE 1eliCTBHS:
B X0Jie 00CyXJeHHs1 yueOHOro MaTepuana, pe3ybTaToB Ja00opaToOpHBIX paboOT U MPOEKTOB 3a1aBaTh BOIPOCH
MO CYLIECTBY OOCYXJaeMOH TeMbl W BBICKA3bIBaTh WJAEU, HALICJICHHBIC Ha PEIICHHE 3aJaud M IOAJepKaHhe
OnaroxenaTelbHOCTH OOIIEHUS;
COIIOCTaBJIATE CBOU CYXKIACHUA C CYXICHUAMU JPYIrux YYaCTHUKOB JuUajiora, OGHap}WKI/IBaTB pa3inmiyue nu
CXOJICTBO ITO3HUIIHI;
BbIpa’KaTb CBOIO TOYKY 3pC€HHSA B YCTHBIX U IIMCbMEHHBIX TCKCTAX;
MyOJIMYHO TPENCTaBIATh PE3YIbTAThl BBHIMOJHEHHOTO (DU3MYECKOTO OMNbITa (IKCIEPHUMEHTA, MCCIIeOBAaHUs,
MIPOEKTA);
MOHUMATh M HCHOJb30BaTh IPEHMYLIECTBA KOMAHIHOW M WHAWBUAYATbHOH paboThl MpH pELIeHUU
KOHKPETHOH (pu3nyeckoii mpodiemsl;



- [IPUHUMATH LI€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh NCHCTBUS 10 €€ OCTIKEHUIO: PACIpPEneisTh
poIH, 00CYXKIaTh MPOLECCH M PE3YJIbTaThl COBMECTHOM paboThl, 00001aTh MHEHHUS HECKOJIBKUX JIIOJCH;

- BBINOJIHATh CBOK 4YacTb paOOThl, AOCTUras KauyeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY HAIpaBICHUIO U
KOOPAUHUPYS CBOU AEHCTBHUS C JPYTUMHU WICHAMHU KOMaH]IbI;

- OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHMI MPOIYKT IO KPUTEPHSAM, CAMOCTOSTENILHO C(HOPMYITHPOBAHHBIM
YYacCTHUKaMH B3aHMMOJEHCTBUS.

PeryasiTuBHbIe yHUBepcaibHbIe yueOHbIe AeiicTBUSA
Camoopranuszanus:

- BBISIBIISITH MTPOOJIEMBI B KM3HEHHBIX U YUE€OHBIX CUTYaIHSIX, TPEOYIOIIMX IS pelieHHsT (PU3NYEeCKUX 3HAHUIA;

- OPHEHTHPOBATHCS B PAa3NUUYHBIX MOAXOJAX HPUHITHS pelleHuH (MHAWBUAyaTbHOE, MPUHSATHE pPEHICHUs B
rpyIIe, NPUHATHE PEHICHUI TPYIIION);

- CaMOCTOSITEIBHO COCTAaBJIATh aJITOPUTM peIleHUs (HU3MUECKOM 3aiadyu WM IUIaHa MCCIEJOBaHUs C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUpPOBATh Ipe[JiaraeMble BapUaHTHI
peleHul;

- JieaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUOHAJILHbII HHTEJIEKT:

- JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallH{ M Mpeularath 1iaH e€ N3MEHECHUS;

- OOBSICHATh MPUYUHBI  JOCTIDKEHHS (HEOOCTIDKEHHs) pe3yJbTaTOB JCSITENbHOCTH, JaBaTh OLCHKY
nproOPEeTEHHOMY OMBITY;

- BHOCUTbH KOPPEKTHBBI B ACATEILHOCTH (B TOM YHCJIE€ B XOJ BBINOJHECHUS (PU3MYECKOTO HCCIICAOBAHMS HIIU
HpOCKTa) Ha OCHOBE HOBBIX O6CTO$IT€J'II)CTB, U3MCHUBIINXCA CI/ITyaHI/Iﬁ, YCTAaHOBJICHHBIX OHH/I6OK, BO3HUKIIUX
TPYIHOCTEM;

- OLIEHMBATh COOTBETCTBUE PE3YNbTaTa LENIN U YCIOBUSIM;

- CTaBUTH ceOsi Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WM AWCKYCCHH Ha HAaydyHYIO TE€My, OHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

- MpU3HABaTh CBOE MPaBO HA OMIMOKY MU pelieHNH GU3NIECKUX 3a7ad UM B YTBEPKACHUSIX HAa HAYYHBIC TEMBI
U TaKoe ke MpaBo JPyroro.

NPEAMETHBIE PE3YJIbTATDI
K xonmy oOydenuss B 7 Kjacce TMpeIMETHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y O0YYAIOIINXCSI YMEHUI:

- HCII0JIb30BAaTh IIOHATHA: (1)H3I/I‘-ICCKI/IC N XUMHWYCCKHUC SIBJICHUA, Ha6JIIOI[eHI/Ie, OKCIICPpUMEHT, MOACIIb, TUIIOTE3A,
eIVHUIB (U3MYECKUX BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHSI BemiecTBa (TBEpIOE, JKUAKOE,
ra3oo0pa3zHoe), MEXaHH4eCcKOoe NBIKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJMHEIHOE), TpaeKTopHus,
paBHOAEUCTBYIOMIAS cria, Aedopmanus (ynpyras, TiacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

- pasnuuate sBiaeHua (auddysus, TemuoBoe MABWKEHHWE YAaCTHIl BEIECTBAa, PaBHOMEPHOE [BIDKEHHE,
HEPABHOMEPHOE JIBI)KECHHE, UHEPLIMS, B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepenaya JaBiICHUs TBEPIABIMUA TeJIaMH, JKUAKOCTAMH M Tra3amH, aTtMocepHoe aBlicHHE,
[JIaBaHME TeJl, MPEBPAIEHIs] MEXaHUYECKOW SHEPTHH) 10 ONMCAHHUIO MX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE QU3HUYECKOE SIBIICHNUE;

- pacno3HaBaTh NPOSABICHNE U3YYEHHBIX (PU3NUECKUX SIBICHUI B OKPY’KalOIIEM MUpPE, B TOM YHciIe PU3NIECKUe
SBJICHUS B TNPHUPOJE: HPUMEPHl IBIKEHHS C Pa3IMYHBIMH CKOPOCTSMH B XHMBOH M HEKUBOH HPUPOJE,
NEeCTBUE CHIBl TPEHUS B NPUPOJAE M TEXHHKE, BIMSIHHE aTMOC(HEPHOrO HABJICHUS Ha XHUBOH OpraHu3M,
IUTaBaHUE PBIO, PHIYArH B TEJIE YEIOBEKA, IIPH 3TOM IIEPEBOANTH MPAKTHUYECKYIO 3a1a4y B y4EOHYIO, BBIACISATD
CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) PU3MUECKUX SIBJICHUH;

- OIMUCBHIBATHL M3YYCHHBLIC CBOMCTBa Tell M (1)H31/I‘-IGCKI/I€ SABJICHUSA, UCIIOJIB3Yys (1)I/I3I/I'-ICCKI/IG BCJIMYHUHBI (MaCC&,
00BEM, TIIOTHOCTH BELIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, cWia TpPeHMs, AaBlieHue (TBEPIOTO Tesa, >KUAKOCTH, Tas3a), BBITAIKMBAIOIAS CHJIA, MEXaHWYeCKas
paboTa, MOLIHOCTb, IUICUO CHJBI, MOMEHT CHJbL, KOS((GHUIMEHT MOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KWHETHYeCKas M NOTEHUUAIbHAs SHEPrusl), NpH ONWCAHWW IPAaBUIBHO TPAKTOBAaTh (PU3MYECKUN CMBICT
UCTIONB3YEMbIX BEJIMYMH, HMX OOO3HAYECHUS W EAMHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOLINE JAHHYIO (PU3MYECKYIO0 BEIWYMHY C JIPYTUMH BEIUYMHAMH, CTPOUTH TpaduKu H3yueHHBIX
3aBUCHUMOCTEN (PU3MUECKUX BEIHMYUH;



XapaKTepH30BaTh CBOMCTBA Tels, (PU3MYECKHE SBICHMS WM IPOLECCHI, MCIOIb3Ys IMpaBHIa CIOKEHHS CHII
(Bmons ofHOI mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBUIO paBHOBECHs pbuara (610ka),
«30JI0TOE TIPaBWJIOY» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKON PHEpPIHH, IPHU ITOM JaBaTh CIOBECHYIO
(hOopMyYNHPOBKY 3aKOHA U 3aMCHIBATH €TO MAaTEMAaTHIECKOE BEIPAKEHHE;

OOBSICHATh (PU3NYECKUE SIBJICHUS, IPOLECChl M CBOMCTBAa TeJ, B TOM YMCIE€ M B KOHTEKCTE CUTyalUH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH NPUUYMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE
n3 1-2 NOrMyYecKux IaroB ¢ ONopod Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (QU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemaTh pacu€THbele 3agaud B 1—2 necTBUS, MCHOJB3YS 3aKOHBI M (OPMYJIBI, CBS3bIBaIOLINE (hru3ndecKkue
BEJIMYMHBI: Ha OCHOBE aHAIW3a YCJIOBHS 3alaud 3alHMChIBATh KPATKOE YCJIOBHE, HOACTABIATH (DU3NUECKHE
BEJIMYMHBI B (POPMYJIbI U IPOBOAMUTE PACUEThl, HAXOAUTH CIIPABOYHBIC JAaHHbIE, HEOOXOJUMBIE ISl PEIICHUS
3aja4, OLICHUBATh PEATUCTHYHOCTD MOIYYeHHON (HU3MUECKON BETUYMHBI;

pacmo3HaBaTh TPOOIEMBI, KOTOPBIE MOXHO PEIINTh IMPH MOMOIIM (PH3MYECKHX METOJIOB, B OIMCAHWUU
HCCIICIOBAHUSL BBIAEIATh IIPOBEPSEMOE IPEAINONIOKEHHE (THIOTE3y), pa3jiniyaTh W HHTEPIPETHPOBATH
MOJTy9YE€HHBIN pe3yJIbTaT, HAXOAUTH OIIMOKU B XOJI€ OIBITA, AENATh BHIBOJBI II0 €TO PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (HU3NUECKUX SIBICHUN WM (PU3MUYECKHX CBOWCTB Tel: (POPMYIHPOBATH
poBepsieMble TMPEANOI0KEeHUs, cCOOUPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 0O0pYIOBaHUs, 3allUCHIBATh XO
OmbITa ¥ (HOPMYITHPOBATH BEIBOBI;

BBHITIOJIHATh TPSMBIE HM3MEPEHHUS! PACcCTOSHUS, BPEMEHH, MAacChl Tena, oO0bEMa, CHJIBI W TEMIepaTypsl C
WCTIOJIb30BaHHEM aHaJIOTOBBIX M HU(PPOBBIX MPHUOOPOB, 3aUCHIBATH TIOKa3aHUs MPHOOPOB ¢ yYETOM 3a/IaHHOM
a0COIOTHOM MOTPEIIHOCTA U3MEPEHU;

MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTH OAHOW (IM3MUECKOW BEIMYMHBI OT JPYrod C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO JABMXKYIIETOCs Tejla OT BPEMEHHU JBUKEHUS Tela, CUIIBI
TPEHUS CKOJIBKEHHS OT Beca Telna, KauecTBa 00padOTKU MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IJIOUIaM CONPUKOCHOBEHMSI TE€Jd, CHJIBI YINPYTOCTH OT YJUIMHEHUS NPYKUHBI, BBITAJKHUBAIOLIEH CHUIIBI OT
00bEéMa MOTPYKEHHOH YacTW Telda W OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teia, OT
TITyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IJIaBaHUs Tell, YCIOBUHA paBHOBECHS pbhlyara W OJIOKOB),
y4acTBOBaTh B ITUIAHMPOBaHUHM YUeOHOTO HCCIENOBAaHHUS, COOMpPATh YCTAaHOBKY M BBHIMOJIHATH HW3MEPEHUS,
Cclleysl IPeIOKEHHOMY TiTaHy, GUKCHPOBAaTh Pe3yNIbTaThl MOMYYSHHON 3aBUCUMOCTH (PU3HUYECKHUX BEJTMUUH B
BUJIC IPEJIOKECHHBIX TaOIHII U TpadUKOB, AETaTh BBIBOJIBI MO PE3YJIbTATaM HCCIICOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEPEHHs (U3NUECKUX BEJIMYMH (IUIOTHOCTh BELIECTBA KHUIKOCTH U TBEPAOTO Tena,
CWJIa TPEHUs CKOJNBKEHUs, IABICHUE BO3[yXa, BBITAJKHBAIONIAs CHIA, NCHCTBYIOIAs Ha MOrPYKEHHOE B
KHUJIKOCTh TeJo, KOIPQHUIUEHT TMOJE3HOTO JACHCTBHS MPOCTBHIX MEXaHWU3MOB), cJelys MpPeI0KEHHOM
WHCTPYKLMHU: TPH BBIOJHEHUH HM3MEPEHUH CoOMpaTh DKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHCISTH
3HAYCHUE UCKOMOW BEJIMYUHBI;

co0JIr0aTh NpaBuiia TEXHUKU 0€301acHOCTH Ipu padoTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;

yKa3blBaTh TPHUHIUNGI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, JAHHAMOMETD,
cooOmIaoIIMecs: COCYAbl, 0apOMETp, pblyar, HOABHKHBII 1 HETIOABMKHBINA OJIOK, HAKIIOHHAS! TIJIOCKOCTH;
XapaKkTepr30BaTh MPHUHIUIBI JIEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
omnucaHus (B TOM 4YHWCIE: MOJIIMITHUKH, YCTPOMCTBO BOJOIPOBOAA, THUAPABIMUECKUN TNpPEcc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOH HAcoc, apeoMeTp), HCIONb3ys 3HaHUS O CBOHCTBaX (UIMUECKUX SBICHUH U
HeoO0XoIuMble (PU3NYeCKHe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH NPUMEPH! (HaXOAWTh MHPOPMALMIO O MpUMEpax) MPaKTHUECKOI'O HCIOJNb30BaHUA (PH3MUECKHX
3HaHWH B TIOBCEHEBHOM JKM3HHM i obOecrieueHHs O€30IacHOCTH MpH oOpalieHuw ¢ mpubopamu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 3JI0pPOBbS W COOIIIOJCHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpY>Karolllel cpesie;

OCYILIECTBISTh OTOOP MCTOYHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIUXCA 3HAHMW M IyTEM CpaBHEHMS pa3IWYHBIX HCTOYHUKOB BBIJIENIATH
nHPOPMALIUIO, KOTOpPas SBJISIETCS NPOTUBOPEUYNBON MITH MOXKET OBITh HEOCTOBEPHOM;

WCTIONIb30BaTh TIPW BBIMOJHEHWH YYEOHBIX 3afJjaHWil HAyYHO--TIONMYJSIPHYIO JHTEpaTypy (GU3NIECKOro
COJIEpKaHMs, CIIPABOYHBIE MaTepHalibl, pecypchl ceTh VHTepHeT, BIaieTh NMpHEMaMU KOHCIIEKTHPOBAHUSA
TEKCTa, NpeodpazoBaHus HH(HOPMALUU U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKWE NHCHMEHHBIE M YCTHBIE COOONIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopMaun HU3NIECKOT0 COACPKAHUS, B TOM YHCIIe IMyOJUYHO JIesiaTh KpaTKue COOOIIEHHS O Pe3yIbTaTax



MPOEKTOB WJIN YYEOHBIX UCCIIEAOBAaHUMN, IPH 3TOM T'PAMOTHO MCIOJIb30BaTh H3YYEHHBIN TOHATUHHBIN anmapaT
Kypca (U3HUKH, COTPOBOXKIATH BEICTYIUICHHE ITPE3CHTAINCH;
MIPU BBITMOJIHEHUN y4eOHBIX MPOEKTOB M MCCICAOBAHUN paclpeessiTh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU
C TMIOCTaBICHHBIMH 33JadaMi, CJIEOUTb 3a BBHINOJHEHWEM IUIaHA JEWCTBHH, aJeKBAaTHO OIICHUBATH
cOOCTBEHHBIN BKJIAJ B IEATEIHHOCTH I'PYIIIBI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJACHCTBHE, YUUTHIBAS
MHEHHUE OKPYKaIOIIHX.

K xonmy oOydenuss B 8 Kiacce TmpeaMeTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaTh

c(OPMHUPOBAHHOCTD Y O0YYAIOINXCS] YMEHUI:
HCIIONb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBIKEHHE aTOMOB M MOJIEKYJI, arperaTHbIE
COCTOSIHUSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIE TeJa, HACHIIIEHHBII 1 HEHACKHIIICHHBIN Map, BIaKHOCTD
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHAS DHEPIHs, TEIUIOBOW IBUTATENb, IEMEHTApHBIH JIEKTPUUYECKUN 3apsij,
ANIEKTPUYECKOE T10JI€, MPOBOAHUKU M JUIJICKTPUKH, TOCTOSHHBIH 3JIEKTPUYECKUH TOK, MAarHUTHOE TIOJIC;
pasnuyath siBIeHUs (TEIIOBOE PacIIMpEeHHe U CXKaThe, TeIUIonepesada, TeIIOBOe PaBHOBECHE, CMAaulBaHMUE,
KallWUIpHBIC SIBJICHUSA, UCIAPCHHUE, KOHAEHCALUs, IUIaBJIeHNe, KpUcTaIN3anus (OTBEpleBaHNE), KUIICHHUE,
Teruionepenaya (TeIIONPOBOAHOCTh, KOHBEKLINS, U3IyUECHHUE), ICKTPU3aLMs Tell, B3aUMOACHCTBHE 3apsAI0B,
JNEeHCTBUS EKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE MAarHWTOB, JEMCTBHE MarHUTHOTO
MOJISl HAa MPOBOJHHUK C TOKOM, DJIEKTPOMArHWTHAs WHAYKIHSA) MO ONMMCAHMUIO WX XapaKTEpHBIX CBOICTB W Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3NUECKOE SIBICHHE;
pacno3HaBaTh NPOSABICHNE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPY>KalOIIEM MUpPE, B TOM 4Hcie GU3NIecKue
SIBJICHUS B IIPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KAIWIUISIPHBIC SIBJICHUS B IPUPOJE, KPUCTAIIIBI B IPUPOJE,
n3nydyenue ConHua, 3aMep3aHrue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHeEs, CHera,
3JIEKTPUYECKUE SIBICHUS B aTMOc]epe, EKTPUIECTBO JKUBBIX OPraHW3MOB, MarHUTHOE MoJe 3eMiH, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO MOJs A JKM3HM Ha 3emile, IMOJSIPHOE CHUSHHE, NPU STOM MEPEeBOIUTH
MIPAKTHUYECKYIO 33/1a9y B yU4eOHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3MUECKUX SBIICHHIA,
ONMCHIBATh M3YYCHHBIC CBOWCTBA Ten M (u3ndeckue SBJICHUS, WCIONB3Ys (DU3NUECKHUE BEIUYUHBI
(TemnepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, yIEJIbHAsl TEIUIOEMKOCTb BEILIECTBA, yIENbHas
TEIJIOTA IUIaBJICHMSA, YAETbHAs TEIUIOTa NapooOpa3oBaHMs, YAEHIbHAs TEMoTa CrOpaHUs TOIUIMBA,
KO3 QULMEHT MOIE3HOTO AEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS BIaKHOCTh BO3IYyXa, DIEKTPUIECKUI
3apsi, Cuja TOKa, JJIEKTPUYECKOEe HANpPSHKCHUE, CONPOTHBICHHE MPOBOJHMKA, YIEIBHOE CONPOTHBICHHUE
BelIeCcTBa, padoTa U MOIIHOCTh AJIEKTPUUECKOro TOKA), IPU ONUCAHUHU NPABHIBHO TPAKTOBATH (HU3UUECKUM
CMBIC]I HCHOJB3YEMbIX BEIUYMH, O0O03HAUYEHHUs M €AWHHULB (U3NUYECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLINE JAHHYIO (U3MYECKYIO0 BEIWYMHY C IPYTUMH BEIUYMHAMHU, CTPOUTH TpaduKu H3yueHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapakTepu30BaTh CBOMcCTBA Teld, (DM3NYECKUE SIBICHHS W TPOIECCHl, HCIOJB3Ysl OCHOBHBIE IOJIOKEHHS
MOJICKYJISIPHO--KMHETHYECKOH TEOPUH CTPOEHHs BELIECTBA, MNPHHLUMUI CYNEPHO3UWIMM Mojed (Ha
KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHA 3apsaa, 3akoH Oma i ydacTka wenu, 3akoH Jlxoyns—JIenua,
3aKOH COXPaHEHHs HHEPruH, IPU STOM J[aBaTh CJIOBECHYIO (DOpPMYJIMpPOBKY 3aKOHAa M 3allUCHIBATh €T0
MaTeMaTHYECKOEe BBIPAKCHUE;
OOBSICHATH (U3UYECKUE TIPOLIECCHl W CBOWCTBA Tel, B TOM UYHCIE W B KOHTEKCTE CHUTYalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH IPUUMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
1-2 normueckux MIaroB ¢ omopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, PU3NIESCKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;
pemaTh pacu€THbIe 3aJaud B 2—3 JEWCTBUS, MCHOJIB3Ys 3aKOHBI M (OPMYIIBI, CBSI3bIBaOINE (prusndyeckue
BEJIMYMHBI: Ha OCHOBE aHallM3a yCJIOBHS 3a/1a4M 3alHChIBAaTh KPATKOE YCIOBHE, BBISABIATH HEOCTATOK JAHHBIX
JUISL peIlieHHs] 3a]lauu, BBIOMPATh 3aKOHBI H (POPMYJIIBI, HEOOXOJUMBIE JIJIsl €€ pellIeHHs, TPOBOJUTH PacUEThl 1
CpaBHHUBATH MOIYYEHHOE 3HaYCHNE (PU3MUECKON BEJTMUMHBI C U3BECTHBIMU JIAHHBIMH;
pacno3HaBaTh IpoOJIEMBI, KOTOPBIE MOKHO PELLIUTH MPY HOMOLIH (PU3NYECKUX METOAOB, HCIIOJB3Ys ONMCAHNE
WCCIIETIOBAHNA, BBIJENATH MPOBEPSEMOE MPEANOIOKEHHE, ONEHUBATh MPABHIBLHOCTH MOPSAKA MPOBEACHUS
WICCIIEIOBAHNSA, AETAaTh BHIBOJIBI,
MPOBOJUTH OMBITHI MO HAOMIOJACHUIO (DU3MYECKUX SIBICHUH WM (U3NUYECKUX CBOMCTB Tesl (KalWUIApHbBIE
SIBJICHHSI, 3aBUCHMOCTb JaBJICHHUS BO3AyXa OT ero 00bEéMa, TeMIepaTypbl, CKOPOCTH HPOLECcca OCTHIBAHUS U
HarpeBaHusl NpU M3IYYEHUH OT LBETa M3JIydarouield (MOrjouaomieil) NOBEPXHOCTH, CKOPOCTh HCTIAPEHUs
BOJIBI OT TEMIIEPATypbl XHUAKOCTH W IUIOIAAW €€ MOBEPXHOCTH, IEKTPH3aLUs Tell W B3aUMOJCHCTBHE
AJIEKTPUYECKUX 3apsiioB, B3aMMOJACHCTBHE IIOCTOSIHHBIX MAarHWTOB, BH3YyaJIM3alllsl MarHUTHBIX IOJEH



MOCTOSHHBIX MAarHUTOB, NEWCTBUS MAarHUTHOTO IOJISI Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHHTa,
CBOICTBA AJIEKTPOABUTATENS] OCTOSHHOTO TOKA): (hOPMYIHPOBATh IPOBEPSAEMbIE TIPEIIIOIOKEHUS, COOUPATh
YCTaHOBKY M3 IPEUIOKEHHOTO 000pYI0BaHNUS, OIMCHIBATh X0/ ONBITA M (HOPMYIHPOBATH BHIBOIBI,
BBITIOJIHSATH MPSIMBIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIILHOM BIIAYKHOCTH BO31yXa, CUJIbI TOKA, HANPSDKCHUS
C WCIOJIb30BaHMEM aHAJOTOBBIX MPHOOPOB W JAaTYMKOB (PU3MYECKHX BENWYHMH, CPAaBHUBATH PE3yJbTAThI
HU3MEpPEHUH ¢ Y4ETOM 3a/JaHHOI a0COMOTHON TTOTPEITHOCTH;
MIPOBOJUTH HCCIEIOBAHNE 3aBHUCUMOCTH OAHOM (PM3MUECKOM BEIMYMHBI OT JPYrod C HCIOJIb30BAHUEM
OpSAMBIX U3MEpeHHH (3aBUCHMOCTh CONPOTHBJICHUS TPOBOAHMKA OT €ro JAJHHBL, IUIOMAAM MOIEPEYHOrO
CeUeHHs M YIeNbHOIO CONPOTHBIICHHS BEIISCTBA MPOBOAHMKA, CHIIBI TOKA, MAYLIETO Yepe3 MPOBOAHUK, OT
HamnpsDKeHUsT Ha TPOBOJHHUKE, MCCIEJOBAaHUE IIOCIEAOBATEIBHOTO M  IMapajuleIbHOTO  COCIWHEHUH
MPOBOJHHUKOB): TUIAHUPOBATh HCCIIEOBAaHHE, COOMpATh YCTAaHOBKY MW BBHINOJHATH M3MEPEHUS, CIERys
MPeUIOKEHHOMY TUTaHy, (PUKCUPOBATh Pe3yibTaThl MOMYYCHHOW 3aBHCUMOCTH B BUJAE TaONMHIl U TpadUKoOB,
JieNaTh BBIBOABI [0 PE3yJIbTaTaM MCCIeJOBaHUS;
IPOBOJUTH KOCBEHHBIE H3MEpeHus (u3nyeckux BenuuuH (yAenbHas TEIJIOEMKOCTh  BELIECTBa,
COIIPOTHUBJICHWE IPOBOAHMKA, PabOTa M MOIIHOCTb 3JIEKTPHUUYECKOIO TOKA): IUIAHWPOBaTb H3MEPEHUS,
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJledys HpPEeAJOKEHHOW HHCTPYKIHMH, W BBIYHCIATH 3HAUYCHHE
BEJIMYHHBI;
cOOJFOIaTh TpaBUiIa TEXHUKH 0€30ITacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHIEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPO Ha HX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBasi TypOrHa, aMIIEpMETp, BOJIBTMETP,
CUETYMK DIIEKTPUYECKOM DHEPIUH, 3IEKTPOOCBETHTENIbHBIE NPUOOPHI, HAarpeBaTelbHbIC 3JIEKTPONPUOOPHI
(mpuMepbl), MEKTPUYECKUE NPEAOXPAHUTENH, 3JIEKTPOMAarHUT, JJIEKTPOIBUIATENb MOCTOSHHOIO TOKa),
WCTIONbB3YS 3HAHUS O CBOMCTBAX (PU3NUECKUX SBICHUI U HEOOXOAUMBIEC (PU3MUECKIE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTENBHBIC MPHOOPHI MO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (3KHUIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETp, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOpaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI AJIEKTPUUYECKHUX LIENEH C MOCIEeNIOBATENbHBIM M MapalielbHbIM
COEIMHEHHEM IIEMEHTOB, pa3iinias yCJIOBHBIE 0003HAYEHHSI FIIEMEHTOB IEKTPUIECKUX IeTIeH;
MPUBOAUTH NPUMEPH! (HAXOAUTh MHPOPMALMIO O MpUMeEpax) MPaKTHUECKOrO HCIONb30BaHUA (PU3MUECKHX
3HAaHWH B TOBCEIHEBHOM >XM3HHM il obOecrieueHHs O€30MacHOCTH MpH OOpalleHuH ¢ mnpubopamu H
TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHUs 3J0pOBbS U COOJIOJCHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpY>Karolllel cpeae;
OCYILECTBIIATH MOMCK MH(popManmu (usndeckoro coaepkanust B IHTepHETe, Ha OCHOBE UMEIOLMXCS 3HAHUN
W TyTéM CpaBHEHHs JONOJHHUTEILHBIX WCTOYHUKOB BBLACTSATH WHQOPMAIMIO, KOTOpas SIBISETCS
MPOTHBOPEYHBOM WIIM MOXKET OBITH HEJIOCTOBEPHOI;
WCIONB30BaTh IPU BBIIOJHEHWH YYEOHBIX 3aJaHU HAy4YHO--TIOMYJISIPHYIO JIMTepaTypy (usndeckoro
coJiep)KaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl ceth VHTepHeT, BianeTh NmpuéMaMy KOHCHEKTHPOBAHHS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;
C03/1aBaTh COOCTBEHHbBIEC TUCHBMECHHBIC M KPATKUE YCTHBIC COOOIIECHHUs, 0000111ast HH(OPMAIUIO U3 HECKOJIBKUX
HUCTOYHUKOB (PM3MUYECKOTO COACPIKAHMs, B TOM YHCJE IMyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHON MU
HCCIIEI0BATENbCKON AEATENbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3YUCHHBIH MOHATHUMHBIA ammapaT
Kypca (U3HMKH, CONPOBOXKIATh BEICTYIUIEHHE MTPE3CHTALIUCH;
MIPU BHITOJIHEHUN y4eOHBIX MPOEKTOB M UCCIIEIOBAHNN (PU3MUECKUX MPOIIECCOB pacIpeesisiTh 00S3aHHOCTH B
TpyIIe B COOTBETCTBHM C TIOCTAaBICHHBIMH 3aJauyaMH, CJICJWTh 3a BBHIMOJHEHWEM IUIaHa JeHCTBUH H
KOPPEKTHPOBATh €ro, ajJeKBaTHO OLIEHMBATh COOCTBEHHBIH BKJAJ B JICATEIBHOCTh TPYIIIBI, BBHICTPAUBATDH
KOMMYHHKAaTHBHOE B3aMO/ICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3petiaTh KOH(QINKTHL.

K konmy oOyuenuss B 9 Kiacce TpeMETHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE [IOJDKHBI OTpPaXxaTh

c(OPMHPOBAHHOCTh Y O0YYAOIIMXCS] YMEHUI:
WCTIONB30BaTh IMOHATHS: CUCTeMa OTcuéra, MaTepualibHas TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHWUYECKOT0 JIBMXKEHUs, naedopmanus (ymnpyras, IUIacTHUYecKas), TpEHHe, IIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTD U MEPETPY3KH, IEHTP THKECTH, AOCOITIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYeCKUEe KOJeOaHHsT U BOJIHBI, 3BYK, HHPPA3BYK M yJIbTPa3BYyK, JJIEKTPOMArHUTHbIC
BOJIHBI, ITKaJNa 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh, CHEKTPHI UCITyCKaHUS H
MOTJIONIEHHMS, allb(a-, 0eTa- U TaMMa-u3Ty4eHUs, U30TOIIbI, siFiepHast SHEPTreTHKA;



pa3nuyarh sBICHUA (paBHOMEPHOE M HEPaBHOMEPHOE IIPSIMOJIMHEWHOE JBU)KEHUE, DPaBHOYCKOPEHHOE
OpSAMOJMHEHOE JBM)KEHHE, CBOOOJHOE TaJeHHWE T, paBHOMEpPHOE [BW)KEHHE IO OKPY)KHOCTH,
B3aMMOJICHCTBUE TEN, PEAKTUBHOE IBM)KECHHUE, KoieOaTenbHOE IBW)KEHHE (3aTyXalollMe W BBIHYKICHHBIC
KoneOaHus), Pe30HaHC, BOJHOBOE MBIDKCHHE, OTPaKCHHWE 3BYKa, NPAMOJIMHEHHOE pacHpoCTpaHEHHE,
OTpa)KCHUE U MPEIOMIICHHE CBETA, TOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pas3ioKeHUe OeIoro CBeTa B CIIEKTP
U CJOXEHHE CIEKTPAIbHBIX I[BETOB, TUCIIEPCHS CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTh, BO3HHUKHOBEHHE
JIMHEMUaTOro CHeKkTpa H3Iy4eHHs) IO OIUCAaHMI0O HMX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEeMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

pacmo3HaBaTh IPOSIBJICHUE M3YYEHHBIX (U3MUECKUX SBJICHUH B OKpy)KarolleM Mupe (B TOM YuCIe
¢u3nueckue ABICHUS B MIPUPOAE: NPWIMBHI U OTIUBBI, JBIKEHHE TaHeT COJTHEYHOH CHCTEMBI, pEaKTHBHOE
JIBUKEHHUE JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHHME, CEHCMUYECKHE BOJIHBI,
IyHAMH, 5XO0, LBETa TN, ONTHYECKUE SBICHHS B MPHUPOAE, OHOIOTHYECKOE JCHCTBHE BHIUMOTO,
yIBTPapHOIETOBOTO U PEHTIEHOBCKOTO M3ITyYCHUH, €CTECTBEHHBIH paluOaKTUBHBIN (OH, KOCMUUYECKHE JIy4H,
PaAMOaKTUBHOE H3ITyYeHHE MPUPOAHBIX MHUHEPAJOB, ACHCTBHE PAJUOAKTHBHBIX H3IYyYEHUH Ha OpraHHU3M
YeNoBeKa), MPH ATOM IEPEBOAUTH MPAKTHYECKYIO 3a/ady B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKK) PU3HMUECKUX SIBICHUH;

OIMCHIBATh U3YUECHHBIE CBOMCTBA TeN U (hr3ndecKue ABICHUS, UCTIONb3Ys (GU3NUECKUE BEINYMHBI (CPEAHss U
MTHOBEHHasi CKOPOCTh Tejla NMpPH HEPaBHOMEPHOM JBW)KEHUHM, YCKOpPEHHE, NEepeMelleHHe, MyTbh, yrioBas
CKOpOCTb, CHJIa TPEHHS, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOpEHHe CBOOOTHOTO MajJieHNs, BEC Tella, HMITYJIbC
Tena, UMITYJIbC CHJIBI, MeXaHhueckas paboTa W MOIIHOCTh, MMOTCHIMANbHAS DHEPTHs TeNa, TOAHSATOrO Haj
MOBEPXHOCThIO 3€MJIM, IOTEHIMalbHAs DSHEPTUs CXKATOM TMpPYXKHUHBI, KUHETWYECKass OSHEprus, IOoJIHas
MeXaHWUeCKasl dHEPTHsl, MEpUoJl U YacToTa KojieOaHWM, JAJMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTAa TOHA,
CKOpPOCTb CBETa, MOKa3aTedb MPEJOMJICHUS CpPEeAbl), MPH OMHCAHUHM TMPABUIBHO TPAKTOBATh (U3MUYECKHUI
CMBIC]T HMCHOJB3YEMbIX BEIUYMH, O0O3HAUYCHUS W €AWHUIB (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (HU3MYECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMH, CTPOHUTH TPaQUKH H3Y4YECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHMYUH;

XapaKTepU30BaTh CBOICTBA Tel, (pu3ndeckue SIBIEHUS U IMPOLECCHI, UCIOb3Ysl 3aKOH COXPaHEHHS SHEPTUH,
3aKOH BCEMHMPHOTO TATOTEHUS, NPUHLUI CYNEPHO3ULINN CUJI, TPUHIUI OTHOCUTEIBHOCTH [ anuies, 3aKOHBI
HeloToHa, 3aK0H coXpaHEHHsS HMMITYJIbCA, 3aKOHBI OTPa)XCHHsI M MPENOMIICHHS CBETa, 3aKOHBI COXPaHEHHUS
3apsII0BOTO M MAaCCOBOT'O YMCENT TIPH SIIEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA
Y 3aIIUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKEHHE;

OOBSICHATH (U3UUECKUE TPOLECCHl W CBOWCTBA Tel, B TOM UYHCIE M B KOHTEKCTE€ CHUTyalui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh NPUUYMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
13 2-3 JIOTMYECKUX IIaroB C OMOpPOHW Ha 2—3 W3YyYEHHBIX CBOWCTBAa (M3WYECKHX SIBJICHHN, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTb pacu€THbIe 3a7a4uu (OMUparoIInuecs Ha CUCTeMY U3 2—3 ypaBHEHHI), UCTIONB3YS 3aKOHBI B (JOPMYIIBL,
CBSI3bIBAIOLINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHaJM3a YCIOBHUS 3aJa4M 3alMChIBATH KPaTKOE yCJOBHE,
BBISIBIISITH HEJOCTAIOLINE WM W30BITOYHBIE JaHHBIC, BHIOMpaTh 3aKOHBI M (POpMyJbl, HEOOXOAMMBIE IS
pelieHus, NPOBOAMTH PAacu€Thl W OLEHWBATh PEAIUCTHUYHOCTH IOJYYCHHOI'O 3HAa4YeHUs (U3MUECKON
BEJIMYHHBI;

pacrmo3HaBaTh IpoOJIEMBI, KOTOPBIE MOKHO PEIIUThH MPU TOMOIIH (PU3NYECKUX METOOB, HCIIOJB3Ysl ONMCAHNE
HCCIIEI0OBAHUS, BBIIEJIATh MPOBEPSEMOE MPEAINOJIOKEHNE, OLIEHUBATh NMPABHIBHOCTh HOPSAKA NPOBEACHUS
HCCIIEI0BAHNUS, 1EJIaTh BBIBOABI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUH U ONBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WK (PU3NYECKUX CBOMCTB Tel (M3ydeHHE BTOPOTO
3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCHMOCTh MeproJia KoJIeOaHui PYKUHHOTO MasiTHUKA OT
MAacchl Tpy3a u KECTKOCTH MPYKUHBI M HE3aBUCHMOCTh OT aMILIUTYJIbI MAJIBIX KOJeOaHWH, TPSMOIHHEHHOE
pacmpocTpaHeHHe CBETa, Pa3JIoKeHHE Oeloro CBeTa B CHEKTp, N3YUYEeHHE CBOMCTB M300pakKeHHS B TUIOCKOM
3epKalie ¥ CBOMCTB M300pa)KeHUsI MpeAMeTa B cOOMparoNiel JInH3e, HAOMOACHNE CIUIONIHBIX M JIMHEHYAThIX
CIIEKTPOB HM3JIYYEHUS): CaMOCTOSTENILHO COOHMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa o0opy/oBaHUs,
OIMCHIBATH XOJI OIIBITA U €T0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJUTH NMPH HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUH, ompenessisi CpeAHee 3HaueHHEe H3MepseMOoi
BeauurHbl ((POKYCHOE pacCcTOSHUE COOHMpAroIieil JIMH3bI), OOOCHOBBIBATH BHIOOP cCroOco0a H3MEPEHHUsS
(M3MEpUTENBHOTO MPUOOPA);



MPOBOIUTH HCCIEJOBAaHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYMH C HCHOJNB30BAHHEM MPSAMBIX H3MEpPEHUH
(3aBUCHMOCTh IyTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JIBM)KEHHU O€3 HayaJbHOW CKOPOCTH, MEpHoja
KoJIcOaHWH MaTeMaTUYeCKOT0 MasTHHKA OT [UIMHBI HUTH, 3aBUCHMOCTH YIJa OTPaXEHHs CBETa OT YIja
MaJeHUs] W yriia MPeJIOMJICHHS OT yriia MaJeHus): IUIaHUPOBATh HCCIIEOBAHHE, CAMOCTOSATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBATh PE3yJbTaThl IOJYYCHHOH 3aBUCHMOCTH (DU3UUECKHX BEJIWYMH B BUAC TaOJNUI H
rpaduKOB, IeNIaTh BBIBOJIBI [0 PE3yIbTaTaM HCCIICIOBAHMS;

MPOBOIUTH KOCBEHHBIE W3MEPEHUS (PU3NYECKHX BEIMMYMH (CPeqHSs CKOPOCTh M YCKOPEHHE Tena IIpH
PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOHOTO MaJACHUS, )KECTKOCTD MPYKUHBI, KOA(POHUIIMEHT TPEHHUS
CKOJILKEHUsI, MeXaHW4yeckas padoTa M MOLIHOCTh, 4acTOTa M MEpUoj KoieOaHH MaTeMaTHYeCKOTO H
NPYKHHHOTO MAasTHUKOB, ONTHYECKas CHJIA COOHMpPAIOIICH JHMH3bI, PaJMOAKTHBHBIN (DOH): IIAHUPOBAThH
U3MEpeHUsl, cOOMpaTh SKCIEPUMECHTAIbHYIO YCTAaHOBKY M BBINOJHATH M3MEPEHUS, CICAys MpPEAI0KESHHOU
MHCTPYKIIUH, BBIYUCIISTh 3HAUYCHNUE BEIMYMHBI U aHAIM3UPOBATh MOTYYCHHBIC PE3YJIbTAThI C yYETOM 3aIaHHOU
MOTPEIIHOCTH U3MEPEHUIA;

COOJFOIaTh TIpaBUiIa TEXHUKH 0€301IacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHIEM;

pa3nuyaTh OCHOBHBIC IPU3HAKHM M3YUYEHHBIX (PU3UUECKUX MOJETIel: MaTepraibHas TOuKa, abCOIIOTHO TBEPIOE
TEJI0, TOYCYHBI HCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETAapHass MOJETb aToMa, HYKJIOHHAs MOJEINb
aTOMHOTO SIIIpa;

XapaKTepU30BaTh MPUHIMIBI JACHCTBUS W3yYCHHBIX NMPHOOPOB M TEXHHMYECKUX YCTPOMCTB C OMOPOM Ha HX
omnucaHus (B TOM YHCIIE: COHIOMETp, JaTYHKU MOJIOKEHHS, PACCTOSHUS M YCKOPEHHS, paKeTa, 9X0JIOT, OUYKH,
nepucKor, (HoToanmapar, ONTHIECKHE CBETOBOJBI, CHEKTPOCKOI, O3UMETp, Kamepa BuibcoHa), Hcmonb3ys
3HAHHUS O CBOWCTBAX (DM3MUYECCKUX SBICHUN U HEOOXOANMBIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIOJIB30BaTh CXEMbI M CXCMATHYHBIC PUCYHKU HU3YUYCHHLIX TCXHHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIBHBIX
IpUOOPOB M TEXHOJIIOTHUECKUX MPOILECCOB MPU PEHICHUH YYeOHO--TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBI
JUIs1 IOCTPOCHUSI M300paKeHNH B IIOCKOM 3€pKalie U COOUparoIe JIUH3E;

NPUBOANTH TPUMEPH! (HAXOOUTh MH(OPMAIMIO O TpHMepax) MPAaKTHYECKOTO HCIIONB30BAaHHS (DU3MUECKUX
3HAaHWH B TOBCEIHEBHOM JKM3HHM il obOecrieueHHs O€30IacHOCTH MpH OOpalleHuH ¢ NpuOopamMu H
TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHUs 3J0pOBbS U COOJNIOJCHUS HOPM SKOJIOTHYECKOTO MOBEACHHUS B
OKpY>Kalolllel cpeae;

OCYIIECTBIIATh TOMCK MHpopManuu (Gu3nueckoro coxepkanus B MHTepHETe, caMOCTOATEIBHO (GopMymupys
TIOMCKOBBIN 3ampoc, HaXOJHWTh IYTH OINpPEIETICHHS JOCTOBEPHOCTH IIONyYeHHOH HH(OpPMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUN | JIOTIOJTHUTEIBHBIX HCTOYHHKOB;

WCIIOJIb30BaTh TIPY BBIMOJIHEHUH YYEOHBIX 3aJaHMi HAyYHO--TIONMYJSPHYIO JIUTEpaTypy (U3MYECKOro
COZIep)KaHUs, CIIPaBOYHbIE MaTepHalbl, pecypchl cetn VHTepHeT, BIajgeTh NpuéMaMu KOHCHEKTUPOBAHMS
TeKcTa, IpeoOpa3oBaHus HH(GOPMALIUK U3 OHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3gaBaThb CcOOCTBEHHBIE NHUCHLMEHHELIE U YCTHBIC COOGHICHI/IS[ Ha OCHOBC I/IH(i)OpMaHI/II/I U3 HCECKOJIBKHX
WUCTOYHHUKOB  (PU3MYECKOIO COJACPIKaHMS, NYOJIMYHO TIPEICTABIATH PE3yJbTaTbl IPOEKTHOW WM
MCCIIEIOBATENIBECKON AEATEIBHOCTH, MPU 3TOM TI'PaMOTHO HCIIONB30BaTh M3yYCHHBIH MOHATHHHBIN armmapar
M3y4aeMoro paszgena (U3HMKH M CONPOBOXKIATH BBICTYIUIGHHE IIpe3eHTAIMell ¢ yd4€ToM OCcOoOeHHOCTeH
ay/IMTOPUH CBEPCTHHKOB.

3. TEMATHYECKOE IIJIAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue pasaesoB u | Koja-Bo Koa-Bo DJieKTpOHHBIE (HU(POBLIE)
} TeM NMPOrpaMMbl 4acoB K/p o0pa3oBaTeJIbHbIE PECYpPChI
Paznen 1.®u3nka u e€ poab B IO3HAHUM OKPYKAIOIIET0 MUpPa
butmoreka [IOK
1.1 | Dusnxa - nayxa o npupone 2 https://m.eds00.ru/7f416194
butmmoreka [IOK
12 | PusueCKuE BEMIMHEI 2 https://m.edso0o.ru/7f416194
13 EcTtecTBeHHOHAaYYHBIN METON 2 Bub6immoreka [IOK
' [MIO3HAHUSA https://m.edso0.ru/7f416194
HWroro no pazneny 6
Pasnen 2.1lepBoHavyasibHbIE CBEEHHSI O CTPOSHUH BELIECTBA



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

bubmmoreka [IOK

2.1 | Crpoemue pemectsa 1 https://m.edso0.ru/7f416194
29 JIBm>keHre U B3aUMOJICHCTBUE 2 bu6nmoreka IJOK
YaCTHI] BEIIECTBA https://m.edso0.ru/7f416194
23 ArperaTHbIE COCTOSTHUS 2 bubmoteka [JOK
BCIECTBA https://m.edso00.ru/7f416194
Uroro mo paznemy 5

Pazgen 3./IBmkenue U B3aUMOACHCTBHE Tell

3.1 | Mexanuueckoe ABHKEHNE 3 ﬁggg%ﬁ;ﬁigﬁ{f/? 416194
3.2 | Unepmus, Macca, MIOTHOCTh 4 ESS;I;/?T]TZ?S(I){)?IS/? 416194
33 | Cuna. Biuot ciun 14 ' iy eds0o. 71416194
Utoro no pazneny 21 1

Paznen 4./]aBnenne TBEPABIX TEM, JKUIKOCTEH M Ta30B

Hasnenue. Ilepenaua

4.1 aBIICHUS TBEPABIMU TENaMH, | 3 bubmorexa HOK
' A P ’ https://m.edso0.ru/7f416194
KUOKOCTSIAMHU U ra3daMu
bu6nunoreka IJOK
4.2 JIaBICHHE KUKOCTH > https://m.edso0.ru/7f416194
bubmuorexa LIOK
4.3 Atmoceproe rasnenne 6 https://m.edso0.ru/7f416194
44 JelicTBUE )XKUAKOCTH U Ta3a 7 1 bubnunoreka [IOK
' Ha NOTPY)KEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21 1
Paznen 5.Pabota u MOIIHOCT. DHEPTHSI
bubmuoreka LIOK
51 Pabora 1 mompoCT® 3 https://m.edso0.ru/7f416194
bubmuorexa LIOK
52 TpocThie MeXaHu3MEI > https://m.edso0.ru/7f416194
1 bubmuorexa LIOK
53 Mexanuteckas Snepris 4 https://m.edso0.ru/7f416194
Hroro no pazneny 12 1
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 3
I10 [TPOI'PAMME
8 KJIIACC
No HaumenoBanue paznenoB u | Kon-Bo Kon-go OnexrpoHHbIe (IUPPOBEIC)
B TEM IPOTrPaMMBbI 4acoB K/p oOpa3oBatesbHbIE PECYPCHI
Paznen 1.TemnoBele sBIeHUS
11 CrtpoeHue u CBOMCTBA 7 Bubaunoreka [IOK
' BelIeCTBa https://m.edsoo.ru/7f4181ce
1 bub6nmoreka IJOK
12 Temosere npoueccet 21 https://m.edsoo.ru/7f4181ce
Wroro no pasneny 28 1
Pazgen 2.0nexTpudeckre U MarHUTHBIC SIBICHUS
21 | pmmermeremmme | 7 Bu6mmorera LIOK
' p ., https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
29 ITocTostHHBIN 20 1 bubnmnoreka [IOK

ANEKTPUUECKUI TOK

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



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

1 bubnmnoreka [JOK
23 MarsuTHbIC sBneHHA 6 https://m.edsoo.ru/7f4181ce
24 DIIeKTpOMarHuTHAS 4 bubmoteka [JOK
' WHTYKIIHS https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37 2
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 3
10 ITPOI'PAMME
9 KJIACC
No Haumenosanue pasnenoBu | Kon-Bo Kos-Bo OnexrpoHHbIe (1(POBLIC)
B TEM TIPOTPAMMBI JacoB K/p o00pa3oBaTeIbHBIE PECYPCHI
Pasznen 1.Mexanuueckue siBICHUS
11 MexaHn4eCcKOE ABMKECHHE U 10 bu6nmoreka IJOK
' CHOCOOBI €T0 ONMHMCaHUS https://m.edsoo.ru/7f41a4a6
. 1 bu6nmoreka IJOK
12 BsaumozieiicTaue en 20 https://m.edsoo.ru/7f41a4a6
bu6nmoreka IJOK
1.3 | 3axomst coxpaneius 10 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 40 1
Paznen 2.Mexanuueckue KojieOaHUs U BOJTHBI
bubnunoreka IJOK
2.1 | Mexamieckue xoneoanms ! https://m.edsoo.ru/7f41a4a6
1 bu6nunoreka IJOK
2.2 | Mexammaeckne et 38y | 8 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 15 1
Pa3nen 3.OnekTpoMarHuTHOE M0JIe M 3JEKTPOMATrHUTHBIE BOJTHBI
31 DJIEKTPOMArHUTHOE MOJIe U 6 bubmmorexa [IOK
' 9JIEKTPOMATHUTHBIE BOJTHEI https://m.edsoo.ru/7f41a4a6
Wroro mo paznemy 6
Paznen 4.CBeToBbIC SIBICHUS
41 3aKOHBI pacIpOCTpaHEHHS 6 Bubimoreka [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI M OITHYECKHE 6 bubmoteka [IOK
' pUOOpbHI https://m.edsoo.ru/7f41a4a6
43 Paznoskenue 6enoro ceera B 3 bubmoTeka [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pasnen 5.KBautoBrie sBieHUS
51 Hcnyckanue v noraouieHue 4 Bbu6nuoreka IJOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa LIOK
5.2 CTpoetne aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
1 bubmuorexa LIOK
53 | Slnepupic peaxim ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17 1
Paznen 6.1loBTopuTensHO-0000IAIONTHI MOTYITH
' 1ep P https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Hroro o pasneny 9
OBILIEE KOJIMYECTBO HACOB 102 3

10 ITPOI'PAMME
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