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Pabouass mnporpamma mno ¢u3MKe HAa YPOBHe OCHOBHOIO 001Iero
oOpazoBanusi (7-9 kJjaccel) (magee — mporpamma) paspaboTaHa Ha OCHOBE
[IpumepHoii paboueld mporpaMmbl MO (U3UKE Ha YPOBHE OCHOBHOI'O OOIIETO
0o0pa30oBaHUsI COCTABIICHHOM Ha OCHOBE MOJIOXKEHHH M TpeOOBaHUN K pe3ylbTaram
OCBOCHHMSI Ha ©0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHONH MPOrpaMMbl,
npencraBieHHbIX B denepanbHOM TOCYyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
ocHOBHOTO o0miero obpasoBanms (mamee — ®I'OC OOO), (ogobOpeHa pemieHHEM
dbenepalbHOTO  y4eOHO-METOIMYECKOTO OOBEIMHEHUS MO 00ImeMy oOpa30BaHHUIO,
npotokon 3/21 ot 27.09.2021), a Takxe c yuetom IlpumepHOil mpOrpaMMel
BocnuTanusd u KoHmenuuu mnpenogaBaHusi ydeOHoro mpeamera «®Pusnka» B
oOpa3oBarenpHbIX opranu3anusax Pocculickoit @enepalyiu, peaau3yomux OCHOBHBIE
o011e00pa3oBaTeIbHbIC IPOTPAMMBI,

HOACHUTEJBHAASA 3AIINCKA

ConmepxaHue mporpaMMbl HamnpaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM TPAMOTHOCTH YyYalllUXCS M OpraHu3alio M3y4eHHs (QU3MKU Ha
NEATEIbHOCTHOM OCHOBE. B HEl y4YWTHIBAalOTCSI BO3MOXKHOCTH IIPEIMETAa B
peanuzanuu  TpeboBannit DPI'OC OOO kK T1IAHUPYEMBIM JUYHOCTHBIM U
METalpeAMETHbIM pe3yJibTaTaM OOyYeHHs, a TaKXKe MEKIIPEAMETHbIE CBS3H
€CTECTBEHHO-HAYYHBIX Yy4Y€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus.

B nmporpamme omnpenensroTcss OCHOBHBIE L€ M3y4YeHUs (PU3UKH HA YPOBHE
OCHOBHOro 001ero oOpa3oBaHHMsl, IJITAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
(bU3UKKU: TMYHOCTHBIC, METAPEAMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma ycTaHaBIMBAET paclpenereHre y4eOHOro marepuaia mo rojam
oOyueHust (Mo KiaccaM), MpeajiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YyYEHUs
TE€M, OCHOBAaHHYK) Ha JIOTUKE pAa3BUTHA MNPEIMETHOTO COACPXKAHUA U YYETE
BO3pDACTHBIX OCOOEHHOCTEH yualuxcs, a TakkKe MPUMEPHOE TEeMaTUYEeCKOe
IJIJAHUPOBAHME C YKA3aHMEM KOJIMYECTBA YacOB HAa HU3YUYEHHUE KAXKIOW TEMbl M
MPUMEPHON XapaKTEPUCTUKON YUEOHOM ACATEIBHOCTH YUAIIUXCS, Peali3yeMoi MpH
W3YYEHUU ITUX TEM.

[Ipu paszpaboTke pabouelt mNporpaMmbl B TEMATHUYECKOM ILJIAHUPOBAHUU
YUTE€Hbl BO3MOXKHOCTH MCHOJB30BaHMS 3JEKTPOHHBIX (IIU(POBBIX) 00pa30BaTENIbHbBIX
pPECYpPCOB, SABISIONIMXCS YYEOHO-METOAMYECKUMHU MatepuaiamMu (MyJbTUMEIUWHbBIE
MPOTrpamMMbl, 3JIEKTPOHHBIE YYEOHUKM W 3aJaYHHUKH, BJIEKTPOHHbIE OUOIMOTEKH,
BUpPTyaJIbHbIE  JJAOOpPATOPUHU, UIPOBbIE MIPOrPaMMbI, KOJUIEKUHMHA  LHUPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), peaTU3YIOMMUX AuaakThyeckue Bo3mMokHocTH WKT,
coJiep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHUU.

[Iporpamma npenocTaBiIss€T BO3MOXKHOCTH I peaJu3aldd  Pa3InYHBIX
METOJIMYECKUX TMOJAXOJO0B K MPEnojaBaHvi0 (U3UKK TpPHU YCIOBHUH COXPAHEHUS
00s13aTeIbHON YacTH COJIepKaHus Kypca.
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OO0masi XapaKTepuCTHKA Y4eOHOI0 npeaMera «(pu3nKa»

Kypc ¢usukum — cucreMooOpa3yromuii aas €CTeCTBEHHO-HAYYHbIX Y4YeOHbBIX
MPEeIMETOB, TOCKOJBKY (DU3MUECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SIBICHHM,
M3y4aeMbIX XHUMHEH, Ouonoruen, actpoHomueil u ¢puznueckoil reorpadueii. dusuka
— 3TO MPEAMET, KOTOPBbIA HE TOJIbKO BHOCHT OCHOBHOW BKJaJ B €CTECTBEHHO-
HAyYHYI0 KapTHHy MHpa, HO M TMPEAOCTaBiIsieT HauOojee sICHble 00pa3ilbl
NPUMEHEHHS HAyYHOTO METOJa MO3HAaHMs, T. €. CIoc0o0a MOJydeHHs JOCTOBEPHBIX
3HaHui o mupe. Hakonen, ¢usuka — 3TO0 mpeaMeT, KOTOPBIA HapsAay C APYTHUMHU
€CTECTBEHHO-HAYYHBIMU NPEAMETAMHU JIOJKEH J1aTh IIKOJIbHUKAM IIpEeACTaBiIeHUE 00
YBJIEKAaTEIbHOCTH HAYYHOI'O UCCIEAOBAHUSA U PAJOCTH CaAMOCTOSITEIIBHOIO OTKPBITHS
HOBOT'O 3HaHUS.

OnHa W3 THaBHBIX 3a1a4 (U3MYECKOro oOpa3oBaHMs B CTPYKType OOILEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH H
MHTEpeca K HayKe y OCHOBHOW MaccChl 00y4aronnxcs, KOTOpPbIE B JaibHEUIIeM OyayT
3aHATBI B CaMbIX pa3HooOpa3HbIX chepax aesTenbHocTH. Ho He MeHee BaHOM
3a/layell SBJISETCA BBISBICHHE W TMOATOTOBKA TAJAHTIMBBIX MOJOIBIX JIOJEH I
MPOJIOJDKEHNS 00pa3oBaHMs M JaJIbHEHIIEH NPOQPECCHOHATLHON NEATEIbHOCTH B
00JJaCTH €CTECTBEHHO-HAYYHBIX MCCIIEJOBAHUN W CO3[JaHUM HOBBIX TEXHOJIOTHIA.
CoriacHo  OpPUHATOMY B MEXKIYHapOAHOM  COOOILECTBE  ONpPENEIICHUIO,
«EcTecTBeHHO-Hay4YHasi TPAMOTHOCTh - 3TO CIHOCOOHOCTH YEJIOBEKa 3aHUMATh
AKTUBHYIO TPAXKIAHCKYIO TO3ULHMIO M0 OOIIECTBEHHO 3HAYUMBIM BOIIpOCaM,
CBA3aHHBIM C ECTECTBEHHBIMHM HAayKaMH, W €ro TOTOBHOCTb WHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMM  MJAesIMH. HaydyHO TIpaMOTHBI 4YEJIOBEK CTPEMHUTCSA
y4yacTBOBaTb B apryMEHTHUPOBAHHOM OOCYXIAEHMHM NpoOJieM, OTHOCALIUXCA K
€CTECTBEHHbIM HayKaM W TEXHOJOTUSIM, 4YTO TpeOyeT OT HEro Ciaeayroumx
KOMIIETEHTHOCTEH:

- HAY4YHO OOBSACHATH SIBJICHMUS,
— OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'0 UCCIEIOBaHUS,
— MHTEPHPETUPOBATh JAHHBIE W HCIONb30BaTh HAy4YHBIE J0KAa3aTEIbCTBA IS

MIOJIy4E€HHS BBIBOJIOB.»

N3yyenune (Qu3uku crocoOHO BHECTH pPEHIAIONIN BKJIaa B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIHUXCSl.

Hean uzyuyeHus y4eOHOro npeamera «pusnka»

[lenn wusyuyeHuss PU3NKA HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
onpeneneHsl B Konuenmuu mnpenonaBaHus ydeOHoro mpeamera «Duszmka» B
oOpasoBarenbHbIX opranu3ainusax Poccutickoit denepaliu, pearu3yomnux OCHOBHBIC
oOmeoOpazoBarenbHble  MPOrpaMMbl,  yTBEepkKACHHOW  permieHueM  Kosmierun
MunucrepctBa npocBenieHus Poccuiickori deneparuu, mporokon ot 03.12.2019
No TIK-4BH.

[enn n3ydenust GU3NUKM:

- npUOOpETeHNE UHTEPECA U CTPEMIICHHS 00YJArOIINXCsl K HAYYHOMY H3y4YCHHIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
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— pa3BUTHE MNPEACTABICHUN O HAYYHOM METOJE MO3HaHWS U (popMHUpOBaHUE
UCCJIEJOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

— (opMUpOBaHNE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4YE€HHUsS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

- dbopMupoOBaHHE TPEACTABICHUA O pPOAM (U3UKK JJS Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOIHH; —pa3BUTUE INPEACTABICHUN O
BO3MOXKHBIX cepax Oyaymeil npodeccnoHaIbHON AESITEIbHOCTH, CBSI3aHHOM
c (pu3MKOil, MOArOTOBKAa K JaJIbHEHIIEMYy OOYYEHHIO B 3TOM HaIlpaBJICHUU.
JlocTmkeHre STUX 1eled Ha YpPOBHE OCHOBHOIO oOOHIEro o0pa3oBaHus
o0ecrieunBaeTcs pPEUICHUEM CIEAYIOUIMX 3a7ad: —TpuoOpEeTeHHe 3HaHUM O
JUCKPETHOM  CTPOEHUM  BEIIECTBA, O  MEXAHWYECKUX,  TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

— npuoOpeTeHNe yMEHMM OIUCHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA

— OCBOGHHE  METO/JOB  PEIICHUS  MPOCTEHIMX  pacy€THBIX  3agad ¢
UCIOJIb30BaHUEM  (PU3MYECKMX  MOJENeW, TBOPYECKMX M  IMPAKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHUH HaONI0JaTh NPUPOJHBIEC SIBJICHHUS U BBIINOJHATH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIBHBIE  UCCICAOBAaHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

- OCBOCHHE NPUEMOB pabOThl € HHPOpMALMEN (U3HUUECKOrO COJepKaHus,
BKJItOUasE MHQOPMAIMI0 O COBPEMEHHBIX JOCTHMKEHMSIX (U3MKH; aHAIU3 U
KPUTHUECKOE OLIEHUBaHNE NUH(POpMAIIY;

- 3HaKOMCTBO €O cdepamu NpoecCUOHATBHONU NEATEIbHOCTH, CBA3AHHBIMU C
(Gu3UKON, U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMU Ha JOCTHIKEHMSIX
(buU3MYECKO HAYKH.

Mecto yueOHOro npeamera «pusnka» B yueOHOM IIaHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcss 00s13aTEIBHBIM PEIMETOM
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. J[aHHas mporpaMMa mnpeaycMaTpuBacT
n3ydeHre Gu3nMku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roaa oOydeHus 1o 2 4
B Hemelo B 7 M 8 Kiaccax W mo 3 4 B Hedenwo B 9 kiacce. B TtemMarnueckom
IJIJAHUPOBAHMM JIJIs1 7 U § KJIACCOB IMpEJIoaraeTcsi pe3epB BpeMeHH, a B 9 kiiacce —
MOBTOPUTETHEHO-0000IAIONTUN MOTYITb.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

7 Kkiace

Paznen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKOIIET0 MUPA

dusuka — Hayka o npupoge. Senenms npupomsl (MC1Y). ®usmueckue
SBJICHUS: MEXAHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIE.

L MC — snemenmul codepacanus, exniovaioujue mexcnpedmemuvle cés3u, Komopvle noopobree
PACKPbIMbl 8 MEMAMU4eCKOM NIAHUPOBAHUU.
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®duznueckre BenuuyuHbL. V3MmepeHue ¢usnueckux BenudyuH. Duznyueckue
npubopsl. [lorpemHocts u3mepennil. MexxayHapoHasi CUCTeMa €IMHMUII.

Kak ¢usuka u qpyrue ecrecTBeHHbIE HAyKW M3Yy4aroT npupoy. EctecTBeHHO-
Hay4yHbI METOJ| TO3HaHWS: HaONMIOJIeHHe, TOCTaHOBKAa HAay4YHOrO0 BOIIPOCaA,
BBIIBUKEHUE THUIIOTE3, OKCIEPUMEHT 10 TPOBEpPKE THUMOTE3, OOBICHEHUE
HabmoaeMoro sBieHus. Onucanne GU3NIEeCKUX SBICHUM ¢ TOMOIIBIO MOJIEIEH.

Hemoncmpayuu

1. MexaHnyeckue, TEIUIOBbIE, DSJEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC
SIBJICHUSL.

2. @uznueckuwe MpUOOPHI W MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U (POBBIM IPUOOPOM.

Jlabopamopnwie padbomul u onvimol 2
Omnpenenenue UEHbI IeIEHUs IKaJIbl U3MEPUTEIIBHOTO MPUOOpa.
N3mepenne paccTOsTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

Onpenenenue pa3MepoB MaJbIX TEJl.

N3Mepenne TtemmepaTypbl OpU MOMOIIA MKUJIKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIEpaTyphl.

6. IlpoBeaenue wucciemoBaHUS TO MPOBEPKE THMOTE3bI: JATBHOCTH MOJETA
IapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BBICOTA ITYCKa.

GOk~ wnE

Paznean 2. IlepBoHayajibHbIe CBEJACHUSA 0 CTPOCHUM BelllecTBa

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BEIECTBRA.

JBm>kenue dactul, BemiecTBa. CBs3b CKOPOCTH JABWKEHHMS YaCTHI[ C
temnepaTypoii. bpoyHoBckoe maBwkenwe, auddys3us. BzaumopelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Ten. B3auMocBsI3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu

1. HabmroneHue 6pOyHOBCKOTO JBUKEHUS.

2. HaoOmonenue nuddysun.

3. HaGmronenue SIBJICHUM, 0O0BACHSAIOLINXCS MPUTSHKEHUEM WA
OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopnsie pabomel u onvimot

1. Ouenka pguameTpa aroMa METOAOM PSAOB (C  HMCHOJIB30BAHUEM
dboTorpaduii).

2. OnbITH IO HAOIOJECHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

2 30eck u Oanee NPUBOOUMCA PACUIUPEHHBLI nepeyeHb T1aboPaMOPHLIX pabom U ONbIMOS, U3
KOMOpo2o 0enaemcst 8b100p ¢ Y4émom CRUCKA IKCNePUMEHMATbHBIX 3A0aHULL, NPeOdaembiX 8
pamxax OI' D no guzuxe.



6

Pa3nen 3. /IBuskeHue U B3aUMoOeCTBHE TeJl

Mexanudeckoe JBUKeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUXKEHUE.
Cxkopoctb. CpenHsisi CKOPOCTh NpPU HEPABHOMEPHOM JABMXKeHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenue wuHepuuu. 3aKOH HHEpUUHU. BzaumopelcTBue Ten Kak NpUYMHA
M3MEHEHUSI CKOPOCTH ABMXKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tena. [IoTHOCTh
BemiecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna Kak XapaKTepuCTHKa B3auMojaeucTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpA. fIBIEHHE TATOTEHUS M CHIIA
Tsokectu. Cuna Tsbkectw Ha aApyrux IoiadHetax (MC). Bec rtema. HeBecoMocCTs.
CrnoxeHue cuj, HalpaBJICHHBIX MO OJHOW mpsiMol. PaBHOnelcTByromas cui. Cuna
TpeHus. TpeHne CKoJbXKEHUs U TpeHHe Mokos. Tpenue B npupoje u texuuke (MC).

Jemoncmpavyuu
Hab6nronenue MexaHuecKkoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HabGnronenue siBeHus: HHEPIUH.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICUCTBUU Tell.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TE.

CrnoxxeHue CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMO.

./Iaﬁopamopubte pabomul u onvimoul

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (IIapyKa B XKUIKOCTHU,
MOJEJIN 3IEKTPUUYECKOT0 aBTOMOOWUJIS U T. I1.).

2. Ompenenenue cpeaHedl CKOPOCTH CKOJBXEHHS Opycka WIM HIapuKa IO
HaKJIOHHOW IUIOCKOCTH.

3. Ompenenenue IOTHOCTH TBEPOTO TEA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHON CHITBI.

5. OnbIThl, NTEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHUS OT
CHUJIBI JIaBJICHUS U XapaKTepa CONPUKACAIOLINXCS OBEPXHOCTEN.

ook wnE

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTEH M ra30B

JaBnenue. CrnocoObl yMEHBIIEHUSI U YBEIUYECHUs JaBiicHud. JlaBneHue rasa.
3aBUCUMOCTh JaBJieHUs Ta3za OT o0bEéma, Temreparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XKUJIKOCTAMU U ra3amu. 3akoH Ilackans. I[IHeBmaTuueckue
MaIllUHbI. 3aBUCUMOCTh JABJICHUSI JKUJIKOCTH OT TiayOuHBL. ['HMapocTaTuyeckuit
napagokc. Cooluiaromuecs: cocyibl. [ napaBIndecKue MEXaHU3MBbl.

Atmochepa 3emnau u arMmochepHoe pAaBieHue. [IpuuuHBI CylliecTBOBaHUS
BO3NyIIHONW 000souku 3emau. Omnbit Toppudennu. W3smepenne aTtmocdepHOTro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBICHHUS.

JlelicTBHE KUIAKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO. BhITaNKHMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu

1. 3aBUCHMOCTBH JaBJICHUS raza OT TEMIIEPATYPHI.

2. llepenaua naBieHUs )KUAKOCTHIO U Ta30M.



CooOmaromuecs cocy/ibl.

['mppaBnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAIKMBAIONICH CHIIBI OT 00bEMa OTPY>KEHHON YacTH Teja
Y TJIOTHOCTH JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BHITECHEHHOM JKHUJIKOCTH.

8. VYcnoBwue rutaBaHus TEN: TUTABAHUE WM TIOTPY)KEHUE TET B 3aBHCHMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimoul

1. WccrnemoBaHue 3aBHCHMOCTH Beca Tela B BOAC OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TENA.

2. OmpeneneHre  BHITAIKUBAIONMICH  CWJIBL, JICUCTBYIOIIEW Ha  Teo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIEH CHIIBI, IEUCTBYIOIIECH Ha TEJO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTb BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOW B KUJIKOCTh YACTH
TE€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanwe apeomeTpa WIM KOHCTPYMPOBAHHE JIOJKH U
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

ook ow

Pa3zgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckast pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusd pbiuara. [IpumeHenune npaBuiia paBHOBeCUs phlyara K OJOKY. «30J0TOe
npaBuiio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass osHeprus. KuHeTmyeckass Y TNOTEHUUAJIbHAs  SHEPTHUs.
[IpeBpaiienrie 0JHOTO BHIa MEXAHMYECKON IHEPTUM B JIPYTrod. 3aKOH COXPaHECHUS
SHEPIrUu B MEXaHHUKE.

Jemoncmpavyuu

1. TIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomeol u onvimoul

1. Onpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBMXKEHHUH Tesa 10
TOPU30HTATIBHON TOBEPXHOCTH.

2. WccnenoBaHue yCIOBHI paBHOBECHS phIuara.

3. Hamepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTUHU.

8 kunace

Pa3nea 6. TensioBbIe ABJIEHUSA

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUHU  CTPOCHUS
BellecTBa. Macca M pasMepbl arOMOB W MOJEKyd. ONbBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
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Mopenu TBEPAOro, KUAKOIO U Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsSICHEHHE CBONCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaumBaHKe U KalWUISIPHBIE SBJICHUS. TemIoBOe pacliupeHne U CKATHE.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
YaCTHII.

Brayrpennsis  sHeprus. CmocoObl HM3MEHEHWS BHYTPEHHEW  JHEPIHH:
TeIionepeaaya U coBeplileHue padboTel. Buasl Temonepenaun: TEMIOMNPOBOIHOCTD,
KOHBEKIUS, U3IIyYEHUE.

KonuuectBo TemioThl. YelbHas TEIIOEMKOCTh BemlecTBa. TemnooOMeH u
TEIUIOBOE PaBHOBECHUE. Y paBHEHHE TEIJIOBOTO OaiaHca.

[InaBrneHre U OTBEpAEBAHHE KPUCTAIIMYECKUX BEIIECTB. YIENbHAS TEIIOTa
iaBnenus. [lapooOpazoBanne u konueHcauus. Hcmapenue (MC). Kumnenwe.
VYnenbHas Ttemiota mnapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOoro napiieHus. BraxHocTs Bo3ayxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Tpuniuner paGothl TemnoBbix aurarenedt. KIIJ[ TemioBoro nBurarens.
TeruioBble ABUTATENN U 3auTa okpyxatoieit cpeast (MC).

3aKOH COXpaHEHUs U MPEBPALEHUs YHEPTUU B TEIIOBBIX mpoueccax (MC).

Hemoncmpauuu

1. HabmoneHne 6pOyHOBCKOTO JBUKEHUS.

2. HaoOmonenue nuddysun.

3. HaOmroneHue siBJICHUI CMaYMBaHUS U KaMWJUISIPHBIX SBJICHUH.

4. HaOnroaeHue TerI0BOro pacuiupeHus Tell.

5. N3MeHeHue naBieHus ra3za Mpu U3MEHEHUUM OObEMa M HArpeBaHUMU WU
OXJIAXKJICHUH.

6. IlpaBuia uzmMepeHus: TeMIepaTyphbl.

7. Bwupawl Temionepenayn.

8. OxuaxxaeHue npu COBEPIICHUH padOTHI.

9. HarpeBanue npu cOBEpIICHUH PaOOTHI BHEITHUMU CHUIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11. HaOnroneHue KAIEHHUS.

12. HabmroieHre MOCTOSTHCTBA TEMIIEPATYPHI TIPH TUIABJICHUU.

13. Monenu TEIUIOBBIX IBUTATENEH.

Jlabopamopnvie pabomeol u onvimoul

1. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.

2. OnbITHI O BRIPAUIMBAHUIO KPUCTAIIJIOB TOBAPEHHOMN COJIM MJIM caxapa.

3. OnbITel 10 HAOJIOJACHHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KUAKOCTEH H
TBEPABIX TEII.

4. Ornpezaenenue JaBJIeHUS BO3ayXa B OAJJIOHE MITIPHIIA.

5. OmnbIThl, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTh MJABJICHHUS BO3yXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumoTe3bl JUHEHHONW 3aBHCUMOCTH JIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
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7. HaOmoneHue W3MEHEHHs BHYTPEHHEH OJHEPrMM Tejda B pe3ysbTare
TeIuIonepeau ¥ paboThl BHEIIHUX CHJL.

8. HccnenoBaHue sIBIEHHSA TEIJIOOOMEHA IPU CMELIMBAHUU XOJOIHOM U
ropsiYeu BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOJOM  Ipu
TEII000MEHE C HAarpeThIM METAUTHUECKUM IIUITHH]IPOM.

10. OmnpeneneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoliecca UCnapeHusl.

12. OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3TyXa.

13. OmnpeneneHue yAenbHOM TEIIOTHI IIJIABICHUS JIbA.

Paznea 7. JjekTpuyecKkue 1 MAarHUTHbIE SIBJICHUS

OnekTtpuzauus Ten. JlBa pola 3NEKTpUYECKUX 3apsioB. Bi3ammopaerncTBue
3apsHKEHHBIX Tell. 3akoH KyloHa (3aBUCHMOCTh CHIIBI B3aUMOJEHCTBUS 3apSyKEHHBIX
TEeJI OT BEJTMYMHBI 3aPSJI0B U PACCTOSHUS MEKTY T€JIaMU).

OnekTpuueckoe mnose. Hanpspk€HHOCTh 3lieKTpudeckoro mois. [lpuHuun
CYTIEPIIO3UIINU DJICKTPUIECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOoB. DJIEMEHTapHBIM AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. [IpOBOTHUKH M AUAIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsaa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOrO TOKa.
HNcTouyHuKM TMOCTOSIHHOTO ToKa. JIeHWCTBUS DJIEKTPUYECKOrO TOKa (TEMIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckas  nenb. Cuima  TOka.  DJIEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BelecTBa. 3akoH OMa s
yyacTtka uenu. [locimenoBarenpHoe U napauieibHOE COEIUHEHNE IPOBOJHUKOB.

PaGota u MOIIHOCTH DJJEKTpUYECKOTO TOKa. 3akoH Jlxoyna— JleHa.
DNeKTpUYECKUe LENU U MOTPEOUTENN INEKTPUIEeCKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUThI. B3anMoAeNCTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHoe
nojie. MaroHuTHOE moJie 3eMJIM U €r0 3HauYeHue /I KM3HU Ha 3emuie. OnbIT Ipcrena.
MarauTHoOE Moje 3IEKTPUIECKOTO ToKa. [[puMeHeHne 3JIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBH€ MAarHUTHOTO TMOJII Ha TMPOBOJAHUK C TOKOM. OJEKTPOJBUTATEIIb
MOCTOSIHHOTO  TOKa.  MCnoib30BaHHWE  AJEKTPOJABUIATENIEM B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnertel ®apanes. SBneHue 3yekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CriocoOsI MOJTy4YEeHUS 3JIEKTPUYECKOU SHEPTHUH.
DNEKTPOCTAHIINHN Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu
DJIeKTpU3aIus Tell.

JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOMNA.

DIIEKTpOCTaTUUECKAst HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

ook whdE
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7. MonenupoBaHUe CUIIOBBIX JTUHUHN AIEKTPUUECKOTO MOJIS.

8. McTOYHMKM MOCTOSIHHOTO TOKA.

9. JleicTBUS 3IEKTPUUYECKOTO TOKA.

10. DeKkTpUYeCKUd TOK B )KUIKOCTH.

11. T"a30BEbI# pa3ps.

12. VI3amepenune Cuibl TOKa aMIIePMETPOM.

13. V3aMepenune JIeKTpUIeCKOT0 HAMPSHKEHUS BOJIBTMETPOM.

14. Peoctar 1 Mara3uH CONPOTHUBIICHUN.

15. B3aumoielicTBUE MOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3CICHHS MOJII0COB MarHUTa.

17. MonenpoBaHre MarHUTHBIX MTOJICH MMOCTOSTHHBIX MAarHUTOB.

18. OmmwiT Dpcrena.

19. MaruuTtHoe 1noJie Toka. IIeKTPOMArHuT.

20. JleiicTBUE MAarHUTHOTO TOJIS HA IIPOBOJAHUK C TOKOM.

21. DnekTpoaABUTATENb MMOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHUS DJIEKTPOMArHUTHON WHYKITUU.

23. OnbiTel Dapajnes.

24. 3aBUCUMOCTh HAIPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

25. DneKkTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul

1. OmpiThl 1O HAOMIOMCHHUIO OJICKTPH3AlMd TEl WHAYKIMEH W TpHu
COTIPUKOCHOBCHHH.

2. HccnenmoBanwe HOEWCTBHUS DJICKTPHYECKOTO TIOJS HA TMPOBOJHHUKH U
JTUDJICKTPHKH.

3. CoOopka u mpoBepka paboThI IEKTPUUECKOHN IIEMU TTOCTOSHHOTO TOKA.

4. W3mepeHue u peryaupoBaHUe CUIbI TOKA.

5. H3mepenue u peryanupoBaHUe HAMPSIKEHUS.

6. HccnemoBaHue 3aBHCUMOCTH CHJIBI TOKa, WIYIIETO 4Ye€pe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

7. OnsITHI, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTb JIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHMKA OT €r0 JIMHBI, IUIOIIAAW IONEPEYHOrO0 CEUYCHHS H
MaTepuaa.

8. IlpoBepka mpaBuja CJIOKEHUS HANPSDKCHHH TIPU  TOCICI0BATEIHHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia IS CHJIBI TOKAa MPH TapaICIBHOM COCIMHCHHH
PE3UCTOPOB.

10. Onpenenenue paboThI AIMEKTPHUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenre MOIMHOCTH  AJEKTPUYECKOTO TOKa, BBIJASIsAEMON  Ha
pe3ucTope.

12. ViccnemoBanne 3aBUCHUMOCTH CHJIbI TOKA, MIYIIETO 4Yepe3 JaMIOuKy, OT
HANpsHKECHHS HA HEW.

13. Onpenenenune KII/] narpeBarens.

14. ViccnemoBanre MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MAarHUTOB.
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15. 3y4yeHre MarHuTHOro NOJIsl MOCTOSIHHBIX MAarHUTOB IPU UX OOBEAUHEHUU
U pa3JIeIeHUN.

16. UccnenoBanue nelcTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJEHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CHJIbI TOKA U HalpaBJICHUs TOKA B KATYIIIKE.

18. U3y4yenue neiCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3ydyeHue paboThl SIEKTPOABUTATENS.

20. Uzmepenne KI1J] anekTpoaBUraTebHON YCTaHOBKHU.

21. OnbITBl 1O MCCIEAOBAHUIO SIBICHUSA DJICKTPOMArHUTHOM HMHIYKIUU:
MCCJIEI0BAHNE U3MEHEHUI 3HAUYEHUS U HAIlPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 kJiacc

Pa3znea 8. Mexannueckue siBJICHUSA

Mexanudeckoe JBrkeHue. MarepuanbHas Touka. (Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJMHENHOE
newxeHue. HepaBHOMepHOe mnpsmoiiMHENMHOE ABMKeHHe. CpenHsss U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyCKOpeHHOe MpsMOiUHEiHOe naBrkeHue. (CBoOOIHOE
nanenue. OneITe! [ ammies.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepumon m dacrora oOpaunieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

Ilepseiit 3ak0oH HproTtona. Bropon 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMII CynIEPHIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TpeHHUS! CKOJIbKEHHS, CHIIa
TPEHUS MTOKOS, APYTUE BUJIBI TPEHUS.

Cuna TKECTH M 3aKOH BCEMUPHOTO TATOTECHHS. YCKOPEHHE CBOOOIHOTO
nanenus. Jpmwkenne mianeT Bokpyr Comuna (MC). [lepBas kocMuueckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHoBecue marepuanbHOM TOYkH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynec Tena. M3menenne mmmyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHUS
uMmiyibca. Peaktunoe neuxenue (MC).

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa CHIl TAXKECTH, YIPYTrOCTH, TPEHUS.
Csizp sHeprun u pabotel. [loTeHinumanpHash JHEprus Tena, MOAHSATOTO Hal
IMOBEPXHOCTHIO 3eMiM. [loTeHImanbpHas SHEprusi CxKaTtou NnpyxuHbl. KnHeTtnueckas
sHeprusi. TeopeMa O KMHETHYECKOW 3HEPTrHH. 3aKOH COXPAHEHUS MEXaHMYECKOM
DHEPIUHU.

Hemoncmpayuu

1. HabGmroneHne MEXaHMYECKOTO JIBIKEHHUS Tela OTHOCHUTEIHHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHME MyTeHd W TPACKTOPUW JBMXKEHUS OIJHOTO M TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. M3mepeHne CKOpPOCTH M YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHUS.

4. HccnepgoBaHue NpU3HAKOB PAaBHOYCKOPEHHOT'O JBUKEHUS.

5. HabGmroneHue ABUKEHUS Tea MO OKPYKHOCTH.
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6. HaOmogeHne MeXaHWYECKUX SIBJICHUH, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHU OTHOCHUTENIbHO KaOWHeTa
bu3uKy.

7. 3aBUCHUMOCTH YCKOPEHHMs Tejla OT MAacChl Teja W JIEUCTBYIOIIEH Ha HETo
CHUJIBI.

8. HaOmroneHue paBeHCTBA CHII IPU B3aMMOICHCTBHUH TEII.

9. V3meHneHue Beca Teia MpU YCKOPEHHOM JIBHKEHUU.

10. [lepenaua ummyabca MPU B3aUMOACHCTBUU Tell.

11. TIpeoOpa3oBaHus IHEPTUU NIPU B3aUMOJECHCTBUHN TEN.

12. CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabmroeHre peakTUBHOTO JIBUKCHHUS.

15. CoxpaHneHue MEXaHMYECKOW SHEPTUH MPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHne MEXaHMYECKON SHEPIUU NpU JBHKEHUU TeJla MoJ JAeCTBHEM
MIPY>KUHBI.

Jlabopamopnwvie pabomul u onvimol

1. KoHcTpyupoBaHue TpakTa AJii pa3roHa U JajbHEMILIEro paBHOMEPHOTO
JIBYDKEHUS IAPUKA I TETIEHKKU.

2. OmpeneneHue cpeaHEll CKOPOCTH CKOJIBKCHHS OpycKa W JBWKCHUS
[IaPUKA 10 HAKIOHHOW IUIOCKOCTH.

3. Ompenenenue YCKOpPEeHHsI Teja MPH PaBHOYCKOPEHHOM JIBIDKEHUHU TI0
HaKJIOHHOW IUIOCKOCTH.

4. HccnegoBaHWe 3aBUCMMOCTH IMYTH OT BPEMEHH NIPH PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CIM TPH PABHOYCKOPEHHOM JBWXKEHUU 0e€3
HAa4yaJIbHOW CKOPOCTHM IIyTM OTHOCATCA KAk psJi  HEYETHBIX YHCE, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnegoBaHue 3aBUCHUMOCTH CHUJIbl TpPEHHS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

7. Omnpenenenue kodduIeHTa TPEHUS CKOTBKEHUS.

8. OmnpeneneHue XECTKOCTH MPYKUHBI.

9. Ompenenenne pabOTHI CUJIBI TPEHHSI TIPYU PABHOMEPHOM JIBIDKEHUH Tea 10
TOPU30HTATIBHON TOBEPXHOCTH.

10. Onpeneneaue pabOTBI CHUJIBI  YOPYTOCTH TPU TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHA COXpaHEHUs SHEPTHUHU.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHbBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHUMN: MEpUO,
4acToTa, aMIUINTyJa. MaremMaTuyecKud W NPYKUHHBIM MasATHUKU. [IpeBpamenue
SHEPrUM MPHU KOJIeOATETLHOM JIBUKEHUH.

3aryxaromue konebanus. Beinyxennslie koneOanus. PezoHanc.

Mexanuyeckue BoOJHBI. (CBoOiCTBAa MeXaHWYECKHMX BOJIH. I[IpomosibHbIE U
IIOIIEpEYHBIE BOJIHBIL. /[J1MHA BOJIHBI M CKOPOCTH €€ pacipoCTpaHeHus1. MexaHndeckue
BOJIHBI B TBEPJIOM Tejle, ceiicMuueckre BoiHbl (MC).
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3Byk. I'pomMKkocTh 3Byka U BbicoTa TOHa. OTpaxkenue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu

1. HaOmronenue koneOGaHU Tel TMOA JNEHCTBUEM CHJIbI TSDKECTU U CHUJIBI
yIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmoienue BeIHYXKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHM PE30OHAHC.

.]Iaﬁopamopuble pabomul u onvimul

1. OmpeneneHue dYacTOTBl M TEpUOAa KOJEOAHWA MaTeMaTUYECKOTO
MasITHUKA.

2. OmpeneneHre 4acTOThI U MEpUoia KoJIeOaHUM NPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH TEpHOJia KOeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

4. HccnegoBaHue 3aBUCUMOCTH MEpHUOja KOJICOAHUM NMPYKUHHOTO MasTHHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUU Tpy3a, MOIBEIICHHOTO K
HUTH, OT MaCCHI Tpy3a.

6. OneITEI, JIEMOHCTPHPYIONIHME  3aBUCHUMOCTh  TepuoAa  KoJcOaHwMid
MPY>KUHHOTO MasiTHUKA OT MacCChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHne yCKOpeHHUs] CBOOOHOrO MaIeHHUs.

ook wn

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHbie  BOJIHBL.  (CBoicTBa
ANEKTPOMAarHuTHbIX BoOJH. Illkama »snexTpoMarHUTHBIX BOJIH. Vcmonb3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DOnekTpoMmarHuTHas npupona cBera. CkopocTh cBeTa. BoJIHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu

1. CBolicTBa 37€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnvie pabomeol u onvimoul

1. HV3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBI0 MOOMJIBHOIO
tenedona.

Pa3zgen 11. CBeToBbIe sIBJICHUS

JIyueBas monens cBera. Uctounuku cBeta. [IpsmonmHeHoe paclipocTpaHeHue
ceera. 3atmenuss Connua u Jlynel. Otpaxenue cBera. [lnmockoe 3epkano. 3akoH
OTPa)XCHHUsI CBETA.

[Ipenomnenue cBera. 3akoH TmpeidomiieHUs cBeTa. [loaHOe BHYTpeHHee
oTpaxkeHue cBera. VMcnonb30BaHKUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX
CBETOBOJAX.
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JIunza. Xop nydeit B auH3e. Ontuyeckas cuctema (oTtoarnmapara, MUKpOCKOIa
u teneckona (MC). [I'ma3 kak onTuyeckas cucTeMa. bIuM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HbtoTtona. Croxenue
CIEKTpaJIbHBIX I[BETOB. Jlucnepcus cBeTa.

Hemoncmpayuu
[IpssMonuHEHOE paCIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomy4yenune n300pakeHNi B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO/I.
XoJ ayueil B coOUparoniei JInH3e.
XoJ JIydeu B paCCEUBAIOIICH JIUH3E.
[Toy4yenue n300pa>keHU ¢ TOMOIIBIO JIUH3.
. Ipunnun neictBus goToarmapara, MUKPOCKOTA U TEIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e0ro cBeTa B CIIEKTP.

12. TlonyueHue Genoro cBeTa Mpy CIOKEHUU CBETA Pa3HbIX 1IBETOB.

Jlabopamopnvie pabomel u onvimul

1. WccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)XEHUsSI CBETOBOTO Jyya OT yIJia
MaJICHUS.

2. H3ydeHue XxapaKTepUCTUK H300pakKeHUS TIPEIMETa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJjla TMPEIOMJICHUS CBETOBOTO JIyda OT yrija
MaJICHUS HA TPAHUIIE «BO3TyX—CTEKIION.

4. TlomyyeHue n300paK€HU ¢ TOMOIIBIO COOUPAOIIEH JINH3BI.

5. Ompenenenue (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI COOMpArOIICi
JIUH3BI.

6. OMBITHI TTO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OneIThl IO BOCTIPHUATHUIO I[BETA NPEIMETOB IMPH MX HAOIIOJICHUU 4epes
[IBETOBbIE (DUIIHTPHI.

CoNRWNE

Paznen 12. KBanToBbBIC SIBJICHUS

OneiTel Pesepdpopna m mnnanerapnas monaens aroma. Mogenb aroma bopa.
Hcnyckanue u nornoueHre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanmunoaktuBHOCTh. Anb(a-, Oeta- U ramma-uzinyudeHus. CTpoeHUe aTOMHOTO
anpa. HykimonHast moznens aToMHOro siapa. M30TomnsL.

PanuoaktuBHble ipeBpaitenusd. [lepuon nomypacnaaa aTOMHBIX siziep.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MAacCOBOIO YHCEIL
OHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEprud. Peaknuu cuHTe3a U
nenenus saep. Ucrounuku sneprun Connia u 38€31 (MC).

SnepHas sHepretuka. JIeWCTBUS pPAaAMOAKTUBHBIX HW3JIy4YCHUW HA KUBBIC
opranusmsl (MC).

Hemoncmpayuu

1. CnekTpbl U3My4Y€eHUs U MOTJIOIICHHUS.

2. CrnexTpsl pa3aM4HbIX ra30B.
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3. CnekTtp Bojopoa.

4. HabmroaeHnue TpekoB B kKamepe BuinbcoHa.

5. Pabora cuérurnka HOHU3UPYIOMNX U3ITYUYESHUM.

6. Peructpanus uziayyeHus NPUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimoul

1. HabGmtomeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3TYICHHUSI.

2. HccnegoBaHue TpPEKOB: M3MEPEHHUE JHEPIHMHM YaCTHUIBI O TOPMO3HOMY
nytu (o potorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO0-0000 1AM MOAYIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOYJIb TPEAHA3HAYEH ISl CUCTEMATU3alUY U
000011IeHHs] MPEIMETHOTO COJCPKAHUS U ONBITA JIEATEIbHOCTH, MPUOOPETEHHOIO
Py M3YYCHUH BCEro Kypca (U3UKH, a TakkKe IJsi MOATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY OJK3aMeHy MO0 (U3MKE ISl OOydYarolIMXCs, BBIOPABIIMX STOT
yueOHBII mpeaMer.

[Ipn U3ydeHUM JAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIbI
JESITeIbHOCTH, HA OCHOBE KOTOPBIX OOECHeYMBAETCs JOCTHKEHUE MPEAMETHBIX U
METANpEeIMETHBIX  IUJIAHUPYEMBIX  pe3yJdbTaToB  0o0ydeHus,  dopmupyercs
€CTECTBECHHO-HAy4YHAas TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB HCCJIEIOBAHUS
SBJICHUW TPUPOABI W TEXHUKHU, OBJIAJCHUE YMEHHUSIMU OOBSACHATH (puznueckue
SABJICHMS, TMPHUMEHSS TMOJYYEHHbIC 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4eCTBEHHBIC U SKCIIEPUMEHTAJIbHEIE.

[IpuHIMNIMATBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjeia peain3yercs 3a
CYET TOTO0, UTO YYAIIMECS BBIMOJHSIIOT 33/IaHUSA, B KOTOPBIX UM IPEIJIaracTcs:

— HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTb MW HAYYHO OOBACHSTH
dbu3ndecKue SIBICHUS B OKPYKAIOIIEH MPUPO/IEe U TOBCETHEBHOM KU3HU;

— UCITIOJIb30BAaTh HAYYHBIE METOJbl MCCIICOBAaHUSI (PU3MUECKUX SIBICHUN, B TOM
YHUCIIE 111 MPOBEPKHU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

— OOBSICHSIT HayYHbIE OCHOBBI HamOOJIee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEpP, MPAKTUYECKOTrO  HUCIOJIb30BaHUS  Pa3IHMYHBIX
MCTOYHUKOB SHEPTrMM HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJOB SHEPIUHU.

Kaxmas w3 TeM [aHHOro paszfena BKIKYAeT HKCIEPUMEHTAIbHOE
uccienoBanre oboOmaromero xapakrepa. Pasmen 3aBepiiaeTcsi MPOBEICHHUEM
JTUAarHOCTUYCCKOU U OIIEHOYHOM pabOTHI 32 KypC OCHOBHOM IITKOJIBI.

INJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA YUYUEBHOI'O ITPE/IMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSI

N3yuyenne ydeOHOTO Tpenmera «®Du3nWka» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JIOJDKHO oOOecreurMBaTh JOCTHXKEHUE CIASAYIONIUX JIMYHOCTHBIX,
METaIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.
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JINYHOCTHBIE pe3yabTaThI
Ilampuomuueckoe éocnumanue:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(U3MYECKON HAYKH;

- [IEHHOCTHOE OTHOIICHHE K TOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u Oyxo6Ho-Hpascmeennoe 6ocnumanue:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIE€HUH OOLECTBEHHO-3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bu3uKy;

- OCO3HAHME BAXHOCTH MOPAIBHO-ITUYECKUX MPHUHLMIIOB B JIE€ATEIbHOCTH
Y4E€HOr0. DCTETHYECKOE BOCITUTAHUE:

- BOCIPUATHE ICTETUUYECKUX KadyecTB (PU3UYECKON HayKu: €€ TrapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH. [leHHOCTM Hay4dyHOTO
NIO3HAHUA:

- OCO3HaHUE IICHHOCTH (U3NYECKOM HAayKh KaK MOIIHOTO MHCTPYMEHTa
ITO3HAHUS MHpPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BAXKHEHMIIENH COCTABISAIOLICH
KYJbTYPBHI;

- pa3BUTHE HAy4yHOH JHO0O3HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKOM
NEATEIBbHOCTH.

Dopmuposanue Kynbmypol 300p06bA U IMOUUOHAILHOZ20 01A20N0NYUUA:

- OCO3HAaHWE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, Ba)KHOCTH TMpaBU OE€30MaCHOrO TOBEJACHHS Ha
TpaHCIOpPTE, HAa JOpOrax, ¢ 3JEKTPUYECKUM M TEIJIOBBIM OOOpPYJAOBAHHEM B
JIOMAIIHUX yCIIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKA pedieKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TaKOT'O K€ Mpasa y APyroro yeioBeka. TpyaoBoe BOCIIUTaHUE:

- aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI,
ropoja, Kpasi) TEXHOJIOTUYECKON M COLMAIbHON HANPABIEHHOCTH, TPEOYIOIINX
B TOM YHCJIe U PU3NYECKUX 3HAHUM;

— MHTEPEC K MPAKTUYECKOMY U3yUYEHUIO NMpodecCuid, CBI3aHHBIX ¢ (PU3UKOM.
IKonozuueckoe socnumanue:

— OpUEHTallMd Ha NPUMEHEHUE (PU3MYECKUX 3HAHMM I pelleHHs 3a7ad B
o0nacTu OKpyXaroueil cpeapl, IJIaHUPOBAaHUS TIOCTYNIKOB M OLIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOILIEH CPEbl;

- OCO3HaHUE TIJI00AJBHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM U myTedl ux
peLIEHHs.

Aoanmayusa o0yuarowecoca K UBMEHANOWUMCA YCAO0GUAM COUUATLHOU U
nPUPoOOHOIl cpeowl:

— NOTPEOHOCTh BO B3aWMOJECHCTBUU TMpPU BBINOJIHEHUH HWCCIEAOBAHUN U
IPOEKTOB (PU3MUECKON HaNpaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYTHX,

- NOBBIIIEHHE YPOBHA CBOEM  KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATENIbHOCTD;
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noTpeOHOCTh B (JOPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (HOpMyITUpOBaTH
UJIe, TIOHATHS, TUIIOTE3bI O GU3NYECKUX 00BEKTaX U SBJICHUSX;

Oco3HaHME NePUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B OOJIACTH
buzukwy;

IUTAHUPOBAHKUE CBOETO PAa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUH;
CTpEMIICHUE aHAIM3HPOBATH U BBIABISATH B3AaUMOCBS3H MPHPOJIBI, 00LIECTBAa U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHMUIA;

OLIEHKAa CBOMX JeHCTBHI C YYETOM BIHMSHHMA Ha OKPYXKAIOIIYI0 Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTIEICTBUM.

MeTtanpeanmeTHbie pe3yJbTaThl

Ynueepcanvnvie nosnasamenvusvie oeiicmeusn

ba3oBble JIOorTHYECKUE IENCTBUS:

BBISIBIISATD U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBCHHBI NpPH3HAK KiIacCH(PUKAIUA, OCHOBAHHS JIJIS
000011I€HNs U CPAaBHEHUS,;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpPHBAEMBIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIAITH TTPUYUHHO-CJICICTBEHHBIE CBSI3M TPU  M3YYCHUH (DUINIECKUX
SIBJICHMA W TIPOIIECCOB; JIeJaTh BBIBOJABI C HCIIOJIH30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIOUEHWW, BBIJIBUTATh THUIIOTE3BI O B3aWMOCBS3SIX
(bU3UYECKUX BEJINYNH;

CaMOCTOATENbHO BBIOMpATh CHOCOO pelleHHus y4eOHOW (u3mueckoil 3agauu
(cpaBHEHHME HECKOJBKHX BapUAHTOB PEIICHMS, BBIOOpP Hanbosee MOAXOASIIETO
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBeie uccienoBaTenbCKue IeUCTBUS:

MCITI0JIb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
MPOBOAUTL TIO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOMXHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3UUECKOTO SIBICHUS;
OIICHWBATh HAa MPUMEHUMOCTD M JOCTOBEPHOCTHh HMH(OPMAITHIO, TOTYYESHHYIO B
X0J1€ UCCJICIOBAHMS WIIA SKCTIEPUMEHTA;

CaMOCTOATENEHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBLI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTaJIbHEMIIIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a
TaK)X€ BBIJIBUTATh TPEATONOKECHUSI 00 WX pPa3BUTUM B HOBBIX YCIOBHUSAX U
KoHTeKcTax. PaboTa ¢ mndopmaimeit:

MPUMEHSTh PA3JIMYHBIE METOJbl, MHCTPYMEHTHI M 3alpoChl TPH TOUCKE U
orOope WHpOPMAIUA WM JAHHBIX C YYETOM MPEIJIOKEHHON y4ueOHOM
(bU3UYECKOM 3a7a9H;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HUHQPOPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;
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CaMOCTOATENIbHO  BBIOMpaTh  ONTUMANBHYIO  (OpPMYy  MPEACTABICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATH pELIAEMble 3a/1a4ud HECJIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

Ynuueepcanvnvie kommynuxamuenuvie oeiicmeusn

OO1enue:

B XOJIe 00CYXJIeHHsI y9eOHOTO MaTepHuaia, pe3yJbTaToB Ja0OpaTOPHBIX paboT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXKJaeMOW TEeMbl U
BBICKA3bIBaTh WJEH, HAlIEJICHHbIE HA pEHIeHWe 3a7aud U MOoAJAepKaHue
OJ1arokenaTeaIbHOCTH OOIICHNUS;

COIOCTAaBIISATh CBOU CYXKJICHHS C CYXICHUSMU JIPYTUX YYaCTHUKOB JMAjora,
OOHapy>KUBaTh pa3IMuMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATH PE3YNbTaThl BBHIMOIHEHHOTO (DU3MUECKOrO OIbITa
(okcepuMeHTa, HcciefoBaHus, MpoekTa). CoBMECTHas JAEATEIbHOCTb
(COTPYIHUYECTBO):

MOHMUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIAWBUIYaJTbHON
paboThI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

NPUHUMATH [EJTH COBMECTHOM JIESTEIBHOCTH, OPTaHU30BBIBATH IEHCTBUS 110 €€
JOCTHKEHHIO: PacCTpeAeNsaTh POJH, OOCYXAAaTh MPOIECCHl W Pe3yJIbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHUS] HECKOJIBKUX JIFOCH;

BBITIOJHATH CBOIO YacTh pabOTHI, JOCTHras KadeCTBEHHOTO pe3ysbTara Ii0
CBOEMY HANpPABJICHUIO U KOOPJAMHHUPYS CBOU JIEUCTBUSI C APYTUMHU WICHAMH
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMIMNA MPOJYKT IO KPUTEPUSIM,
CaMOCTOSITENTLHO C(HOPMYTHMPOBAHHBIM yUYACTHUKAMU B3aMMOCHCTBHSI.
Yuueepcanwvnvie pezynamuensvie oeiicmeusn

Camoopranuzanus:

BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX M YYEOHBIX CHTYAIUSX, TPEOYIOMUX ISt
pereHns GU3NIeCKuX 3HaAHWM;

OPUEHTUPOBATHCS B PA3JIMYHBIX  MOJAXOJAX  MPUHATUA  PEHICHUM
(MHIMBUAYyaTbHOE, TPUHATHE PEIICHWS B TPYyNIe, NPHUHIATHE pEHICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBIISATh AJITOPUTM pEIIeHUs (PU3NYECKOW 3aJaud WU
IUTaHa WCCIEAOBaHUSA C Y4YETOM MMEIOMIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

nenatb BBIOOp M OpaThb OTBETCTBEHHOCTh 3a peuieHue. CaMOKOHTPOJIb
(pedmexcusi):

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYyaIluu U TpeJjiarath 1jiaH e€ N3MEeHCHHUS,
OOBSACHATh  NPUYMHBI  JOCTHKEHHMS  (HEAOCTUIXKEHHUs)  pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIOTHCHUS
(GU3MYECKOTO UCCIIEOBaHMS WIIM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;
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OILICHWBAaTh COOTBETCTBHE pe3yJbTaTa IENH W YCIOBHUSIM. OMOIMOHATBHBIN
WUHTEIJICKT:

CTaBUTH Ce0sl HA MECTO JIPYroro YeJoBeKa B XOJE CIIOpa WM TUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTOTO.

[TpunsiTue cedst u Ipyrux:

MPU3HABAaTh CBOE MPABO HA OMMOKY MPH penieHUH (PU3NIECKUX 3a1ad WA B
YTBEPXKACHUSIX Ha HAYYHBIE TEMBI M TAKOE JK€ MPaBO JPYTOTO.

HpeIlMeTHbIe PeE3YJIbTaAThI

7 KJacce
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTpakaTh

c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMECHHIA:

UCIIONIb30BaTh MOHATHS: (U3NYECKUE U XUMHUYECKHE SIBICHUSA;, HAOIIOICHHE,
HKCIEPUMEHT, MOJEJb, TUIOTE3a; EIUHUIBl (U3NYECKUX BEJIUYMH; aTOM,
MOJIEKyJla,  arperaTHble  COCTOSIHMsSI — BemiectBa  (TBEpAOE,  JKUAKOE,
ra3oo0pasHoe); MEXaHUYeCKOoe JABW)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
OpSIMOJIMHEMHOE), TpPaeKTOpHs, paBHOACHCTByromas cui, Jedopmanus
(ynpyrasi, miacTu4eckas), HEeBeCOMOCTb, COOOIIAIONTUECS COCYbI;

paznuyath sBIeHUA (nud@y3us; TEMIOBOE [BW)KEHHE YACTUI[ BEIIECTBA;
PaBHOMEPHOE  JIBHXKCHHE; HEPAaBHOMEPHOE  JIBH)KECHME; WHEPIUS;
B3aUMOJICMCTBUE TEJI; PABHOBECHE TBEPABIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs; Mepenadya JaBiIeHUs TBEPABIMU TEJIAMH, JKUJIKOCTSAMHM W ra3amu;
atMoc(epHOE JaBJCHME; IUIABaHUE TEJ; MPEBpAIICHUs MEXaHUYEeCKON
HHEPruM) MO OINHUCAHUI0O UX XaPAaKTEPHBIX CBOICTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKaIOIEM
MHUpE, B TOM 4ucie (U3UUECKUE SIBJICHUS B MPUPOJIE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B >KMBOM M HEXHWBOW IPUPOJE; IAEHCTBUE CHIIBI
TPEHUsI B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO AABJICHHS HA KUBOU
OpraHu3M; IUIaBaHHE pbIO; pblYard B TeJie YEJIOBEKAa; MPU 3TOM IMEPEBOAMTH
NPaKTUYECKYI0  3a7adyy B Y4eOHYI0,  BBLACIATh  CYLIECTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHH;

ONKCHIBaTh WU3Y4YCHHBIE CBOMCTBA Tel1 W (UINYECKUE SIBICHMS, HCIOJb3YS
dbu3ndeckue BeIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, CHJla
TpEeHUs, JaBJIeHHE (TBEPAOrO Teja, KUIKOCTH, Ta3a), BHITAJIKUBAIOLIAS CHUIIA,
MexaHuveckas padoTa, MOIIHOCTb, TJIEUO CHUJIbI, MOMEHT CHJIbI, KO3 PUITMEHT
MOJIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETUYECKAas U MOTEHIMAIbHAs SHEPIus);
Ipy OMHCAHUM TPABUIBHO TPAKTOBATh (PU3UUECKUNA CMBICI HCIOJb3YyEMBbIX
BEJIMYMH, WX OO0O3HAYEHUS M E€IUHUIBI (PU3NYECKUX BEIUYMUH, HAXOIUTh
bopMysbl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO BEJIMYHUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaUKKM M3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUYEeCKux
BEJINYMH;
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XapaKTepHu30BaTh CBOMCTBA Tell, PU3NYEeCcKre SIBJICHUS U MPOILECChI, UCTIONb3YS
MpaBUJia CIIOKEHUs CUJl (BJIOJIb OJHOW MpsMoit), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXuMeJa, MPaBUII0 paBHOBECHUS phiuara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUsS MEXAHWUYECKOW SHEpPruu; MpU STOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3alHChIBaTh €r0 MaTeMaTH4YeCKOoe
BBIPAKEHUE;

OOBACHATH (PU3MUECKHE SBICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTUPOBAH-HOTO XapakTepa: BBISBISThH
MPUYUHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBACHEHHE U3 |—2 JOTMYECKHX
miaroB ¢ omnopoi Ha |—2 U3y4EeHHBIX CBOMCTBA (PU3UYECKHUX SIBJICHUH,
bu3MYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7aun B 1—2 NeWCTBHS, UCMONIBb3Ys 3aKOHBI U (HOPMYJIbI,
CBsI3bIBaIONIME (PM3MUYECKHE BETUYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3a7auu
3alUChIBATh KPATKOE YCJIOBUE, TMOJICTABIATh (PU3NUECKHUE BEJIMYHMHBI B
dbopMyllbl U NOPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHBIC JaHHBIC,
HEOOXOAMMBIE NIl PEHICHUS 3a/1ad, OLEHUBATh PEAJTUCTUYHOCTh MOJYyYEHHON
(bU3nYECKON BEJIMYUHBIL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TP MOMOIIU (HU3HUECKUX
METOJI0B; B OIMCAHUU HCCIIEIOBAHMS BBIIETSATh IPOBEPSIEMOE MPEIIOTI0KEHUE
(rumoTe3y), pasznuyaTh W UHTEPHPETUPOBATH IMOJYUYEHHBIH pe3yibTart,
HAXOJIUTh OMMUOKH B XOJI€ OIbITA, JIeJaTh BRIBOJIBI IO €T0 pe3yibTaTaMm;
—IMPOBOAUTH OMNBITHI MO HAOIIOACHUIO (PU3UUYECKUX SIBICHUNA WIN (PU3MIECKUX
CBOMCTB Tei: (OpMYyJIHpPOBATH MPOBEPSEMbIC MPEANOIOKEHHS, COOUPATH
YCTAaHOBKY M3 MPEUIOKEHHOT0 O0OpYJOBaHUs, 3alKMCBIBATH XOJ OIbITA U
bopMyIUpOBaThH BBIBOBI,

BBITIOJIHATH TIPSIMbIE M3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, MacChl Tela, 00bhEMa,
CWJIBI U TEMIIEPATYPHI C UCTIOIH30BAHUEM AHAJIOTOBBIX U ITU(POBBIX MTPUOOPOB;
3aMUChIBaTh TOKa3aHUsi MPUOOPOB C YYETOM 3aJaHHOM  aOCOIIOTHOM
IOrPETHOCTHA U3MEPEHUN;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIMYMHBI OT
JIPYyrol C UCMOJB30BAaHUEM TPSMBIX HU3MEPEHUM (3aBUCHMOCTH TYTH
PaBHOMEPHO JBUKYILETOCS Tejla OT BPEMEHHU JABM)XEHHS Tella; CUJIbI TPEHUs
CKOJIBKEHHSI OT CWJIbl JIaBJICHUS, KadyecTBa OOpaOOTKM MOBEPXHOCTEW Tesl U
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIAJAN CONPUKOCHOBEHUSI TEIN;, CHUJIbI
YOPYrOoCTA OT YIJIWHEHUS TPY>KUHBI; BBITAIKUBAIONMIEH CHJIBI OT OO0BEMA
MOTPYKEHHOM YaCTH TeJla U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Teia, OT TAyOWHBI, Ha KOTOPYIO TMOTPYXEHO TeJ0; YCIOBHUI
TJIaBaHUs TEJ, YCIOBUW pPAaBHOBECHS pblyara M OJOKOB); y4acTBOBaTh B
TJIAHUPOBAHUM YYEOHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY W BBITIOJHSTH
U3MEpPEHHUs, CIeays NPENJIOKCHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTAThI
MOJTYYEHHONW 3aBUCHUMOCTH (U3UYECKMX BEIUYUH B BHUJE NPEAJIOKESHHBIX
TabNuIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMUS;
MPOBOAUTh KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEJIUYUH (TJIOTHOCTh
BEILIECTBA KUIAKOCTA U TBEPAOIO TEJA; CHJIA TPEHHUS CKOJIBXKEHUS, 1aBICHUE
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BO3]lyXa; BBITAJIKUBAIOLIAS CUJA, EUCTBYIONIAs HA MOTPYKEHHOE B KHUIKOCTh
Ten0; KOA(P(GUUMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEIys
NPEAJIOKEHHOW WHCTPYKIMHM: TPU  BBINOJHEHUHM M3MEpEeHUud colupaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEIMYUHBI;

— coOJI0/IaTh TpaBuja TEXHUKU Oe30macHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

— yKa3bIBaTh MPHUHIIMIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, AMHAMOMETp, COOOMIAIOUIMECS COCYIbl, OapoMeTp, phlyar,
MOJIBM)KHBINA U HEMOJABM)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

— XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOI Ha UX OMUCaHUs (B TOM YKCIIE: TOAIIUITHUKY, YCTPOUCTBO
BOJIONPOBO/IA, THAPABIMYECKUIA TMPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOU
HAcOC, apeoMeTp), MCIOJIb3YysS 3HAHHMS O CBOMCTBAX (PM3WYECKUX SIBICHUA U
HE00X0aUMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

- MPUBOJUTH MPUMEPHI / HaXOAUTh HHPOPMAIMIO O TMpHUMeEpax MPaKTHIECKOTO
UCIOJB30BaHUsl  (DU3MUECKUX 3HAHUW B TOBCEAHEBHOM KU3HU  JUIA
obecrnieueHnss 0€30MaCHOCTU MpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
NOBEJICHUS B OKPYXKaloIIeH cpee;

- OCYILIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B cetu VHTEepHET B
COOTBETCTBHH C 3a/laHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLINXCS
3HAaHUU U MYTEM CpaBHEHUS Pa3IMYHbIX HCTOYHHUKOB BBIIEIATH HH(OPMAIIUIO,
KOTOpast SIBJSIETCSI MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

— UCTIONB30BaTh MPH BBIMOJTHEHUH YYE€OHBIX 3alaHUil HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOTrO COJEpKaHUs, CIpPaBOYHBIE MaTepuaibl, PECypChI
cetu  MHTepHer; BiajgeTb ~ OpuU€MaMHM  KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

- CO3/1aBaTb COOCTBEHHbIE KpPATKWE IHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2-3 HCTOYHHUKOB HH(pOpMammu (PU3UIECKOrO COAEpPKAHUS, B TOM
guclie MyOJINYHO JeaTh KpAaTKHe COOOIICHHS O pe3ybTaTax MPOEKTOB WU
yu4eOHBIX HCCIEAOBaHWN; TPHU OSTOM TPaMOTHO HCMOIB30BaTh H3yYCHHBIN
NOHSATUWHBIN  ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHHE
Npe3eHTaluel; —TMpPH BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIICOBAHHA
pacnpenenatb OOf3aHHOCTH B TPYIIE B COOTBETCTBHUM C MOCTaBJIEHHBIMU
3aJlayaMu, CJICIUTh 32 BHITIOJIHEHHEM TUIaHA JIEWCTBHM, aJICKBATHO OIICHUBATh
COOCTBEHHBIN BKJIa B JeSTeIHLHOCTD TPYIIIBI, BBICTPAUBaTh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 kiacce
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  YPOBHE JOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:
- WCIIOJIB30BaTh TIOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHKCHHUE
dTOMOB H MOJ'IeKy.]'I, arperaTHLIe COCTOAHHUA BCIICCTBA, KpI/ICTaJ'IJ'II/I‘ICCKI/Ie u
aMop(l)HBIe TCJI1a, HaCBIH_IeHHHﬁ nu HeHaCBIHleHHBIﬁ nap, BJIIQXKHOCTDb BO?;JIYXa;
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TEMIIEpATypa, BHYTPEHHSAS DSHEPrus, TEIUIOBOM JBUTATENb; AJIEMEHTAPHBIN
ANEKTPUUYECKUIN 3apsil, DJIEKTPUUECKOE IOJEe, MPOBOJHUKU WM JUAJIEKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

paznuyaTh  siBIeHUs  (TEIJIOBOE  paclIMpeHue/ckatue, Tervlonepesaya,
TEIUIOBOE PABHOBECHE, CMAyMBAHHWE, KAlWJUIAPHBIE SBICHHS, WCHApPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTAIu3alusl (OTBEp/ICBAaHUE), KUIICHUE,
Terionepeaaya (TemIoNpOBOAHOCTb, KOHBEKIIHS, U3IIyUYECHHE); JIEKTpU3ALUs
TE€J, B3aUMOJACHCTBHE 3apsifOB, NECUCTBUSA IJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBUE MArHUTHOIO TMOJII Ha
MPOBOJHUK C TOKOM, OJJEKTPOMArHUTHas WHAYKIMS) 1O OMNHCAHUIO HUX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JTaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBJICHUM B OKpPYKAIOIIEM
MHUpE, B TOM 4YHucJIe (PU3NYECKHUE SBICHUA B NPHUPOJAE: IMOBEPXHOCTHOE
HaTSDKCHUE W KaNWUIAPHBIC SBJICHUS B MPUPOJAE, KPUCTAUIBI B MPHUPOJIE,
n3nydyenne ConHia, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pa3zoBaHUE
poChl, TyMaHa, WHEs, CHera; »JJICKTpUYECKHE SABJICHHS B armocdepe,
AIEKTPUYECTBO KUBBIX OPTaHU3MOB; MArHUTHOE T0JI€ 3eMJIU, APei] MOI0COB,
pPOJIb MAarHUTHOTO TOJS JUISl )KU3HM Ha 3€MIle, MOJSIPHOE CUSHHE; IIPU ITOM
NEPEBOIUTh TMPAKTHUECKYIO 337auy B YYEOHYIO, BBIJENATh CYLIECTBEHHbIE
CBOMCTBA/TIpU3HAKU (PU3UUECKUX SBJICHU;

OMKCHIBATh WU3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBJICHUS, HUCIOJIb3YS
dbusznueckue BETUYHUHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPTUs, KOJUYECTBO
TEIUIOTHI, YAEIbHAsA TEINIOEMKOCTh BEUIECTBA, yAENbHAs TEIIOTAa IUIABICHUS,
yaelbHas TEIIoTa nmapooOpa3oBaHUsl, yAelbHAs TEIUIOTa CrOpaHMs TOILIMBA,
KO3 (PUIIMEHT TOJIE3HOrO0 JEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAs
BJI&KHOCTh BO3[lyXd, OJJIEKTPUYECKUM 3apsii, CHIa TOKAa, DJIEKTPUYECKOE
HalpsUKEHUE, CONPOTHUBIIEHUE TPOBOJHWKA, YJEIBHOE CONPOTHUBIICHUE
BEIIECTBA, pad0Ta M MOIIHOCTh JJIEKTPUYECKOrO0 TOKAa); MpHU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICT HCIOJIB3YEMbIX  BEJIUYHH,
0o0O3HaueHUsT U E€OUHUIBI (U3HYECKUX BEJIWYWH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JIaHHYIO (DU3UYECKYI0 BEJIUYHHY C JIPYTMMHU BEITUYMHAMU,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOIIECChI, UCTIONb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETH-YECKOM TEOPUM  CTPOCHMS
BEILECTBA, MPUHIUI CYNEPIIO3ULIUU MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMs 3apsga, 3akoH Oma s ydyacTka nenu, 3akoH J[xoyms—JleHna,
3aKOH COXpaHEHWsl SHEPruu; MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIllUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJN, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKUX IIIaroB C
ormopoil Ha 1-2 W3yYEHHBIX CBOWCTBA (DM3MUECKUX SBICHHUMA, (DUIUIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;
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pemarb pacu€THble 3a7aun B 2—3 AEMCTBUSI, MCIONb3Yys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOLIME (PM3MUYECKUE BEIUYMHBI: HA OCHOBE aHAJINW3a YCJIOBUS 3aJauu
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3aJa4uM, BBIOMpATh 3aKOHBI W (HOPMYINbI, HEOOXOAMMBIE Ml €€ pelIeHHs,
OPOBOAUTH pacu€Thl M CPAaBHUBATH IMIOJIYYEHHOE 3HA4YeHHE (PHU3NUEeCKOU
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh NPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU NOMOLIM (PU3NYECKHUX
METO/IOB; HCIIOJb3ysl OIMCAaHUE MCCIEIOBAaHUS, BBIJCIATh NPOBEPIEMOE
IIPEANOJIOKEHNE,  OLEHUBAaTh  INPABWIBHOCTb  IOPSAKAa  MPOBEACHUS
VICCJIEIOBAHMSL, 1€TIaTh BBIBOJIBI;

IPOBOANUTDH OMBITHI [0 HAONIOAECHUIO (PU3UUECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIABJIICHHS BO3JyXa OT €ro
00BbEMa, TEMIEpaTypbl; CKOPOCTH TMpOIECCa OCThIBAHMS/HATPEBaHUS TPHU
U3JIy4eHUH OT LBETAa W3JIyYaroMIe/MOrjaomarmeid noBEpXHOCTH; CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEpaTyphl >KUAKOCTH U IJIOMIAIM €€ MOBEPXHOCTH;
ANEKTpU3alMsg Tel W B3aUMOJEWUCTBHE  DJEKTPUUYECKUX  3apsIOB;
B3aMMOJICUCTBUE TMOCTOSSHHBIX MAarHUTOB, BHU3YyaJlM3allMsl MAarHUTHBIX MOJEH
IIOCTOSIHHBIX MAarHUTOB; ACHCTBUS MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJIBUIAaTENs IMOCTOSHHOIO TOKA):
(GopMynIupoBaTh MPOBEPAEMbIE NPEANONOKEHUS, COOUpaTh YCTAHOBKY W3
IPEJIOAKEHHOIO 000PYJOBaHMs; ONUCHIBATh XOJ OMbITa U (OPMYJIUPOBATH
BBIBOJIBL;

BBIIOJIHATH IIPSIMBIE HU3MEPEHMSI TEMIIEPATypbl, OTHOCUTEJIBHON BIIAKHOCTHU
BO3]lyXa, CHJIbl TOKA, HANPSDKEHHSI C UCIOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh PE3yJIbTaTbl M3MEPEHUU C
y4€TOM 3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOW BEIMYMHBI OT
JPYroM ¢ UCHOJIb30BaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTh COMPOTHUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJHA IONEPEYHOrO0 CEYEHUs U YAEIBbHOIO
CONPOTHUBJIEHUS] BEIIECTBA IPOBOJHMKA; CHUJBl TOKAa, WIAYLIEr0 4Yepes
IIPOBOJHUK, OT  HANpsKEHHWd  HA  NPOBOJHHKE; UCCJIEI0BAHME
NOCNIEAOBATEAbHOIO W MapajyIeIbHOTO  COEIUHEHUM  MPOBOJHHUKOB):
IJIAaHUPOBATh UCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS,
cienys MPEeMIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3YJbTAThl MOIYYEHHOM
3aBUCUMOCTH B BHJI€ TaONMI] U TpaduKOB, JeIaTh BBIBOJBI MO pe3yibTaTam
UCCJIeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEeHUs] (PU3NYECKHX BeIWYuH (yIenbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTHUBIECHUE MPOBOJHUKA, pabOTa U MOIIHOCTb
AIEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEPEHUS, cobuparb
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEysl NPEIJIOKEHHOM HHCTPYKLHH, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

coOI0IaTh TIpaBWjIa TEXHUKH Oe30macHOCTH mpu paboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;
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- XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3yUYEHHBIX NTPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha MX ONUCaHUsA (B TOM YHCIE: CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, IapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUYETUHUK
AIEKTPUYECKOW SHEPIUH, AIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIbHbBIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE MPEIOXPAHUTEIIH;
AJIIEKTPOMATHUT, 3JEKTPOJBUraTENb MOCTOSIHHOTO TOKA), UCHOJIb3Ysl 3HAHUS O
CBOMCTBaX  (PU3MYECKUX  SIBJICHMA M  HEoOXoauMmble  (U3HUYECKUE
3aKOHOMEPHOCTH;

- pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (KUAKOCTHBII TEPMOMETp, TEPMOC,
IICUXPOMETpP, TMIPOMETP, JBUIATENb BHYTPEHHETO CrOpPAHUs, 3JIEKTPOCKOIL,
peocTar); COCTaBIATh CXEMBbl JNEKTPUUYECKUX LIENEH C MOCIEI0BATEIbHBIM U
napajuleIbHbIM COEAMHEHHWEM 3JIEMEHTOB, Pa3inyasi yCIOBHblE 00O3HAUYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

— IPUBOJUTH MPUMEPHI/HAXOAUTh HHMOPMALMIO O MNPUMEpPAX MPAKTHUYECKOTO
UCIIOJIb30BAaHUSI ~ (PU3WYECKMX 3HAHUM B  TOBCEAHEBHOM KM3HU TS
oOecrieyeHusi 0€30MaCHOCTU MpU OOpaIICHUH ¢ NPUOOPAMH U TEXHUYECKUMH
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILIEH Cpele;

- OCYILECTBIATh TNOUCK HH(pOpManuu (U3MUECKOTO COJIEpKaHUS B CETU
NHTEepHET, HA OCHOBE MWMEKOIIMXCA 3HAHUW M NYTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX MCTOYHUKOB BBIAECNIATh MH(POPMALIUIO, KOTOpas SBISETCS
POTUBOPEUYUBOUN HIIM MOXKET ObITh HEOCTOBEPHOM;

— UCIIOJI30BaTh MPHU BBINOJIHEHUH Y4YE€OHBIX 3aJaHUN Hay4YHO-TIOMYJISAPHYIO
IUTEPaTypy (U3UYECKOTO COJEp>KAaHMs, CIPABOUYHBIE MaTEpHAIIbl, PECypPChI
cetu  VHTepHeT; BnageTh  NpUEMAMHM  KOHCIIEKTUPOBAHMUS  TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- co3/1aBaTb COOCTBEHHbIE€ IHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
o60o0mass wHpOpMAMI0O W3  HECKOJIbKMX HCTOYHHUKOB  (PU3HUYECKOTO
COJIep>KaHMs, B TOM 4YHCIIe MYyOJUYHO MPEICTABIATh PE3YJIbTaThl MPOEKTHOM
WIN HCCIIENOBATENbCKON NEATENbHOCTH; MPHU 3TOM IPaMOTHO HMCIOJIb30BaTh
U3YYEHHBIM  TMOHATUHHBIA  ammapaT Kypca  (U3MKH, CONPOBOXIATh
BBICTYIUIEHUE MTPE3EHTALINEN;

— IpU  BBIIOJHEHHH Y4Y€OHBIX TMPOEKTOB M HCCIEAOBaHUN  (PU3MUYECKUX
IPOLECCOB paclpeAesaTh O0S3aHHOCTU B TpyNIe B COOTBETCTBUU C
NIOCTABJICHHBIMU 3a/ladyaMU, CJIEIUTH 3a BBIIOJIHEHUEM IUIaHA JCHCTBUH M
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBaThb COOCTBEHHBIH BKJIaJd B
NEATEIbHOCTh TPYIINbL; BBICTPAMBAaTh KOMMYHUKATHUBHOE B3aHMOJEHCTBHUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

9 kiacce
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:
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UCIIOJIB30BAaTh MOHATHUSA: CHUCTEMa OTCUYETA, MAaTEpUAJIbHASL TOYKA, TPACKTOPUS,
OTHOCHUTEJIPHOCTh ~ MEXAaHMYECKOro JBWXKEHUs, JedopMmanus (ympyrad,
IUTACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEpPEerpy3ky; LIEHTP TSHKECTH; aOCONIOTHO TBEPAOE TEIO0, LEHTP TKECTH
TBEPIOrO TEJNa, PABHOBECHE, MEXAHMYECKUE KOJEOAHHS W BOJHBI, 3BYK,
uHGpa3ByK W YIbTPa3ByK;  DJIGKTPOMArHUTHBIE  BOJIHBI,  IIKaia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIBHO30PKOCTH, CIEKTPBI
UCIyCKaHHs M TOIJIOMICHUS; anb(da-, 6eTa- W ramMMma-u3IIyuyeHus, U30TOIIbI,
AJIepHAasl DJHEPTETHKa,;

paznuyath sBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
NIaJICHUE TeJl, PABHOMEPHOE JIBM)KEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEII,
pEaKkTUBHOE  JIBWJKEHHUE, KoJebaTeabHOE JBWXKEHHME (3aTyXarolue MU
BBIHYKJICHHbIE KOJIEOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTpPAXKEHUE
3BYyKa, NPSAMOJIUHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA,
IIOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETA, pa3joKeHUe OeJoro cBeTa B CHEKTP U
CIIO)KEHHME  CIIEKTPAJIbHBIX IBETOB, JUCIEPCHsS  CBETA, E€CTECTBEHHAS
pPaOaKTUBHOCTh, BO3HUKHOBEHHUE JMHEHYATOrO CIEKTpa HU3IYyYEHHUs) [0
OMMCAaHMUIO HX  XapakTEpPHBIX CBOMCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKaroIIeM
Mupe (B TOM 4ucie (PU3NYECKUE SIBJIICHUS B NMPUPOJIE: NPUIUBBI U OTIUBBI,
nBrkeHrue IuiaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHUE JKHBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 36MIIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 03XO, IIBETa TE€JI, ONTHUYECKHE SBICHUSA B NPUPOJE,
OMOJIOTMYECKOE JIEWCTBHE BUJIUMOIO, YIbTPA(pUOIETOBOIO U PEHTTE€HOBCKOIO
U3JIyYeHHUI; €CTEeCTBEHHbIM pAJUOAKTUBHBIA (OH, KOCMHYECKHE JyYH,

PaguOaKTUBHOE W3JIyYEHUE IIPUPOIHBIX MHHEPAJIOB; NENCTBUE
PaZMOAKTUBHBIX M3JIyYEeHUH Ha OpPraHuM3M 4elOBEKa), MPU ATOM MEPEBOIUTH
NPaKTUYECKYI0  3a7adyy B Y4YeOHYI0,  BBIIEIATh  CYUIECTBEHHBIE

CBOMCTBA/TIpU3HAKU (U3UUECKUX SBJICHUI;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, HUCIOJIb3YS
buznyeckue BENWYUHBI (CpeaHsiEI M MTHOBEHHasT CKOpPOCTh Tela TMpHu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, TIEpeMEIIeHHe, IMyTh, YTrjoBas
CKOpOCTb, CHJIa TPEHUS, CHJIa YNPYroCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOHOTO TAJIEHUs, BEC TEJa, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHUIECKasI
paboTa W MOIIHOCTh, IIOTEHIIMAJIbHAS DHEPIrHs Tejla, TOJHATOTO Haj
MOBEPXHOCTBIO  3€MJIM, IIOTCHIIMAJbHAS DHEPrUsS  CXKATOW  MPYKUHBI,
KHHETHYCCKash SHEPrHs, IMOJHAs MEXaHW4ecKas DHEPrus, MEpHUOj W YacToTa
KOJIcOaHMM, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa,
MOKa3aTellb TMPEIOMIICHUS CPEbl); MPU ONMUCAHWUU MPaBUILHO TPAKTOBATH
(bU3MYECKUl CMBICTT HCTIOJIB3YEMbIX BEIWYWH, OOO3HAYCHUS W EIUHUIIBI
bU3MYeCKuX BEIWMYMH, HAXOAWTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO
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GbU3MYECKyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MPOILIECChI, UCTIONb3Ys
3aKOH COXpPaHEHHWs DSHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHITUI
CYTIEPITO3UIIMA CHUJI, TPUHITUI OTHOCHTENbHOCTH [ anmiies, 3akonsl HproToHa,
3aKOH COXPaHEHHUs HMMITYJbCa, 3aKOHbI OTPaXXCHUS U TPETOMIICHUS CBETa,
3aKOHBI COXPAHEHUS 3apSI0BOTO M MaCCOBOTO YHCEI MIPH SICPHBIX PEAKITUAX;
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTEMaTH4YECKOEe BBIPAKCHNUC;

OOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBISBIATh MPUYUMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB C
Omopoil Ha 2-3 U3YYEHHBIX CBOMCTBAa (U3MUECKUX SABJICHUMA, (DUINYECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1a4u (OMUPAIOIIMECS HA CHUCTEMY U3 2— 3 ypaBHEHHI),
WCIIONIB3YsI 3aKOHBI W (DOPMYJIBI, CBSI3bIBAIOIMINE (DU3UUYCCKHE BEIUYHMHBI Ha
OCHOBE aHaJM3a YCJIOBUS 3a/layll 3alUCBhIBATh KPAaTKOE YCIOBHE, BBISBISATH
HEJIOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIE  JUIsl  pelIeHUs, MPOBOJUTH pacu€Tbl MW  OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,
pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TIPHU MOMOIIU (HU3HUECKUX
METOJIOB; HCIIONB3ysl ONMHCAaHHE WCCIECNOBAaHUS, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEHNe,  OIEHWBATh  MPABWIBHOCTh  TOPSAKA  MPOBEACHUS
WCCJICIOBAHMUSI, JIeJaTh BBIBOJIBI, HHTEPIIPETUPOBATHh PE3YIbTAThl HAOIIOACHUI
Y OTIBITOB;

MPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UYCCKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HprOTOHa, 3aKOHAa COXpaHEHHS
HHEPTUU; 3aBUCUMOCTh TMEePHO/ia KOJIeOaHU MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U SKECTKOCTH TPYXHHBI W HE3aBUCHUMOCTb OT aMIUTUTYAbl MaJbIX
KOJIeOaHM; MPSMOJMHEHMHOE pPACTPOCTPAHEHHE CBETa, Pa3IOKEHUE OeJIoro
CBETa B CIIEKTp; M3y4Y€HHWE CBOWCTB H300paXEHHS B IUIOCKOM 3€pKajie H
CBOMCTB HM300pakeHMsI TpeaMera B COOMparomie JnH3e; HaOI0ACHHE
CIUTOITHBIX M JIMHEHYATHIX CIIEKTPOB W3IYUCHHUS): CAMOCTOSTEILHO COOMpPATH
YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYyJAOBaHMS; OMHUCHIBATh XOJ OIbBITA U
€T0 pe3yJIbTaThl, JOPMYIUPOBATH BEIBOIBL;

MPOBOJUTH TP HEOOXOTUMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, OIpeaeIIss
CpelHee 3HadeHWE u3MepsieMol  BenuuuHbl  (POKYyCHOE  paccTosHue
cobuparornieit JIMH3BI); 000CHOBBIBAThH BBEIOOD criocoba
U3MEPEHUSI/ M3MEPUTEITHHOTO PUO0Pa;

MPOBOJUTh  KCCIICIOBAaHWE  3aBUCUMOCTEH  (PUBMUECKUX  BEIMYMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMCHH IPH
PaBHOYCKOPEHHOM JBW)XCHHH 0€3 HadaJdbHOW CKOPOCTH; MEpHoa KOJIeOaHHM
MaTEeMaTHYECKOT0 MasTHHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTjia OTPaKCHUS
CBETa OT yrja MaJeHus U YIJia IpeJOMIICHHUS OT yriia MajeHus): MIaHupOBaTh
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UCCIIEJOBAaHUE, CAMOCTOSITEIbBHO  CcOOMpaTh  YCTAaHOBKY, (PUKCHUPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEIMYUMH C Y4ETOM
3aJJaHHOW NOTPEIIHOCTH H3MEpPEHUl B BHUAE TaOmUI U rpaduKoB, IenaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEJIMUYMH (CPENHASL CKOPOCTD U
YCKOpEHHUE Tejla MpPU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOHOTO
najieHus, JKECTKOCTh TMPYKUHBI, KOI(P(GUIMEHT TPEHHUS CKOJIBKECHHUS,
MexaHuyeckas paboTa M MOIIHOCTh, YacTOTa W TEpUOA KoJebaHui
MaTEeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKas CUJIa COOMparomien
JWH3bl, PATUOAKTUBHBIA (OH): IUIAHMPOBAThb H3MEpPEHUs; coOuparthb
DKCIEPUMEHTAJIbHYIO YCTAaHOBKY W  BBIIOJHATH HW3MEPEHUs, CIeAys
OPEUIOKEHHOW  MHCTPYKLUMH;  BBIYUCIATH  3HAUEHHWE  BEJIMYUHBI U
aHaAJIN3UPOBATh IOJYYECHHBIE PE3YJIbTATHI;

coOI01aTh MpaBWila TEXHUKH O€30MacHOCTU Ipu paboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIE TPHU3HAKKM HM3YyYCHHBIX  (PU3UYECKUX  MOJIEICH:
MaTepuagbHas TOuKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBI MCTOYHUK CBETA,
Jy4, TOHKas JMH3a, INIaHeTapHas MOJEb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO
AApa,

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOW HAa MX ONMUCAHUS (B TOM 4YHCIIE: CIIUJOMETP, AATYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHS, pakeTa, 3XOJOT, OYKH, IMEPHCKOI,
doToanmapar, ONTHYECKHE CBETOBOMBI, CIEKTPOCKOI, JO3UMETp, Kamepa
BuiibcoHa), HCHONB3ys 3HAHUS O CBOMCTBax (DU3MYECKUX SBICHUN U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX NMPUOOPOB U TEXHOJOTMYECKHX MPOIECCOB NpHU
pelieHny y4eOHO-NPaKTUYECKUX 3a]lad; ONTHUYECKUE CXEMBbI JUIsl MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKalie U coOuparoiei JMH3e;

OPUBOJUTH MPUMEPHI/HAXOAUTh MHGPOPMALMIO O HpUMEpax MNpPaKTHUYECKOIo
UCTIONB30BaHUsl  (DU3MUECKUX 3HAHWW B TOBCEAHEBHOW KU3HU  JUIA
oOecrieueHusi 0€30MaCHOCTU MpU OOpaIIEHUH ¢ NPUOOPAMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COONIOACHUS HOPM IKOJIOTUYECKOTO
MOBECHUS B OKPYX AIOUIEH CPEJIE;

OCYIIECTBIATh TOUCK uH(pOpMammu (U3NUECKOTO COIepKaHUs B CETH
HHuTepHeT, caMOCTOATENbHO (OPMYIUPYSI OUCKOBBIHM 3alpoc, HAXOAUTh MyTH
ONpENeNeHUs] JOCTOBEPHOCTH TMOJYYeHHOHM HWHGPOpMalud Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IMpPHU BBIMOJIHEHUHM YYEOHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3HUECKOTO COJICpKaHUs, CIPaBOYHBIC MaTepUalbl, PECYPCHI
cetu  MHTepHeT; BmajeTh OpuUEMaMH  KOHCTIICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE
uHGOpMAllMd U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
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nyOJUYHO TMPENCTABIATh PE3yJIbTaThl MPOEKTHOW WA HCCIIEI0BATEIbCKON
NEeATEIbHOCTH; TIPU 3TOM TPaMOTHO MCHOJb30BATh W3YYEHHBIM MOHSITHHHBINA
anmapar M3y4yaeMoro paszena (GU3MKM U CONPOBOXKAATh BBICTYIUICHHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayAMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IVNTAHUPOBAHMUE (¢ ykazanueM BHIOB 1€ TEJIbHOCTH)

7 xaacc (68 4)

TemaTuueckuii 610K, TeMa |

OCHOBHOE cOJiepKaHNE

OCHOBHBIE BUJIbI JICITEILHOCTH YJalIuxcsl (Ha ypoBHE Y4eOHBIX JeicTBuil) 1

Paznen 1. ®usuka u €€ poJib B MO3HAHUM OKPYKaromero Mupa (6 1)

®usuka — HayKa O PUPOJE

(24)

®dusuka — HayKa o npupoae. ABneHus
npupoabl. Gusnyeckue SABICHUS:
MEXaHUYECKHE, TEIJIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE

BrusiBrienue pa3znuuuii Mex 1y GU3HMYecKUMH U XuMHUecKuMu npesparieHusmu (MC —
XUMHUSA).

Pacnio3naBanue u kinaccupukanus GU3NUECKUX SBJICHUN: MEXaHHUECKUX, TETIJIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habmronenne n onncanme GU3NYeCKUX SBICHUI

duznyeckue BeIUYUHBI (2 1)

®usnyeckue BeanynHbl. 3mepenue
¢busznueckux BenuynH. Guznyeckue
npubopsl. [TorpemHocTs H3MEPEHHIA.
MexayHapoaHasi cUCTEMa €AMHULL

OnpeneneHne 1eHbI JeNICHUs KB K3MEPUTEIBHOTO prbopa. M3MepeHne TMHEHHBIX
pa3MepoB TN U MPOMEKYTKOB BPEMEHH C YYETOM MOTPEITHOCTEH.

N3mepenne 00bEMa KUAKOCTH U TBEPOTO Tea. Mi3MepeHue TeMiiepatypsl Py MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JJaTYHKA TEMIICPATYPHI.

BrimosHeHUE TBOPYECKHX 3aJaHHH 110 TIOUCKY CIIOCOO0B M3MEPEHHSI HEKOTOPBIX
(GU3NYECKUX XapaKTEPUCTHK, HATPUMEP Pa3MEepPOB MaJIbIX 00BEKTOB (BOJIOC, TPOBOJIOKA),
yIaaEHHBIX 00BEKTOB, OOJIBIIUX PACCTOSHHNA, MAJIBIX POMEKYTKOB BPEMEHHU.
OO6cyxIeHre mpeiaraeMbIx Crioco00B

EcrecTBeHHOHAYYHBIN METOT
no3HaHus (2 1)

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHO-Hay4HBIN METOJ
MO3HaHUs: HaOII0/IeHNEe, TOCTAaHOBKA
Hay4HOI'O BOIIPOCA, BBIIBUKCHHE
TUIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE
rUnore3, 00bsICHEHNE HA0II01aeMOT0
apneHus. Onucanue Gpunyeckux
SIBJIEHUU C IIOMOIILIO MOJIEIel

BoiaBmkeHnue runores, o0ObsICHIIOUINX IPOCThIE SBJICHMS, HallpUMep:

— MIOYEMY OCTAHABIMBAETCS JIBHKYILEECS 110 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B KaAPKYIO IIOTOY B CBETJION OJIEK/IE IPOXJIAJHEN, YEM B TEMHOM.
[Ipennoxxenue cnocoboB npoBepku runores. [IpoBeneHne uccaenoBaHus Mo MpoBepKe
KaKoM-1100 TUIOTE3bl, HAPUMED: JalbHOCTh MOJETA IapUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIblIIe, YeM Ooublile BhicoTa Mmycka. [Toctpoenne nmpoctedmmx
Mojieneil pu3ndeckux sBJIeHUH (B BUJI€ PUCYHKOB WJIN CXEM), HAIPUMED MajJieHHUE
IIpeIMeTa; NIPSMOIMHENHOE paclIpOCTPaHEHUE CBETA

Pazgen 2. IleppoHauanbHbIe CB

€[IeHHUs1 O CTPOEHUU BenlecTna (5 u)

Crpoenue BemiectBa (1)

ATOMBI U MOJIEKYJIBI, UX Pa3MeEpHhI.
OnbITHL, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA

Habnroienne un uHTEpHpeTaus ONbITOB, CBUAETEILCTBYIOMINUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BEILECTB B BOJIE.

Onenka pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHHEM (poTorpaduii, morydeHHbIX Ha
aTOMHOM cHJI0BOM MuKpockone (ACM). Onpeznenenue pasMepoB MaJIbIX Tell

JIBm>xeHue 1 B3aUMO/JICHCTBHUE
qyacTuIl BeniecTna (2 1)

JIBroxenue gactuil BemiecTBa. CBs3b
CKOPOCTH JIBHYKEHUS YaCTHI] C

Habmonenue u o0bsicHeHHe OpOYHOBCKOTO JIBMXKEHUS U siBJIeHUs quddy3un.
IIpoBeenue u 00BbsICHEHUE ONBITOB MO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
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TemaTnueckuii 00K, TEMa

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI ICATEILHOCTH yUaluXxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)]

TeMIlepaTypoi. bpoyHoBckoe
newkenue. dubdysus.
B3anmopeiicTBre 4acTUIl BELIECTBA:
MIPUTSKEHUE U OTTAJIKMBAHUE

[IpoBenenue u 00BSICHEHUE ONBITOB MO OOHAPYKEHUIO CUIT MOJICKYJIIPHOTO MPUTSKEHUS U
OTTAJIKUBAHUS

ArperaTHble COCTOSIHUS
BemecTna (2 )

ArperaTHble COCTOSHUS BELIECTBA:
CTPOCHHE Ta30B, )KUAKOCTEH U
TBEPABIX (KPUCTAIIIMUECKUX )TEI.
B3aumocBs3p MeX Iy CBOHCTBaMH
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U MX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM.
Oco0OeHHOCTH arperaTHbIX COCTOSIHUI
BOJIBI

Onucanue (¢ UCTOIH30BAaHUEM IMPOCTHIX MOJIETICH ) OCHOBHBIX Pa3IMuMii B CTPOCHHH Ta30B,
KHUIKOCTEH U TBEPIBIX Ted. OObICHEHHE MAJIOW CYKMMAEMOCTH JKUIKOCTEH U TBEPABIX TEl,
OO0JIBIION CKUMAEMOCTH T'a30B.

OO0mbscHenne coxpaneHus (OpMbI TBEPIBIX TN U TEKYYECTH KUAKOCTH.

[IpoBeneHue OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSIHHH BOJBI YACTHIIBI
HAXOJATCS B CPEIHEM JIIBIIE JPYT OT Apyra (INIOTHOCTh MEHbIIIE), YeM B JKUKOM.
YcTaHOBIIEHUE B3aUMOCBSI3U MEXKTY OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI U
CYyIIECTBOBaHHEM BOAHBIX opraHnu3mMoB (MC — Guomnorusi, reorpadusi)

Pasnen 3. JIBuwxxenue u B3aumojienictaue e (21 u)

MexaHn4decKoe JBHKCHHUE

(3 1)

Mexanndeckoe JBUKEHHE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukenue. Cxkopocts. Cpennsis
CKOpOCTb IPU HEPABHOMEPHOM
JIBHKEHUU. Pacuér mytu u BpeMeHu
JIBUKEHUS

HccnenoBanue paBHOMEPHOTO JBM)KEHUS U ONIPEJIEIEHUE €ro IPU3HAKOB.

HabutoieHne HepaBHOMEPHOT'O ABM>KEHHUS U ONIPEIETICHUE €0 OTINYHI OT paBHOMEPHOTO
NBUKEHMs. Pemenue 3a1a4 Ha onpeesieHne IyTH, CKOPOCTH U BpEMEHH PaBHOMEPHOTO
JIBYDKEHUSI.

Amnanu3s rpadMKOB 3aBUCHMOCTHU IIYTH U CKOPOCTH OT BPEMEHH

WNuepuus, Macca, INIOTHOCTD
(4 4)

SIBneHue uHepuu. 3aKOH UHEPLUU.
B3aumogeiicTBue Ten Kak npuynHa
W3MEHEHUSI CKOPOCTH JIBUKEHHUS TEIl.
Macca kak Mepa UHEpTHOCTH TeJIa.
[InorHocTh BemecTBa. CBA3b
TJIOTHOCTHU C KOJTMYECTBOM MOJIEKYIN B
eauHuIe 00bEéMa BelecTBa

OOBsicHeHHE U IPOTHO3UPOBAHKE SBJICHUN, 00YCIIOBIEHHBIX HHEPLIMEH, HalpuMep: 4To
MIPOUCXOUT MPU TOPMOKEHUH UM PE3KOM MaHEBPE aBTOMOOWJIS, TOYEMY HEBO3MOKHO
MIHOBEHHO NPEKPATUTh IBUKEHUE HA BEJIOCUIIEJE WJIM CaMOKaTe U T. 1.

[IpoBenenue 1 aHaau3 OMbITOB, JEMOHCTPUPYIOIIUX U3MEHEHNE CKOPOCTH ABMXKEHUS Tea
B pE3yJIbTaTe JIEHCTBUSA HA HETO JPYIHX TEll.

Pemenue 3a1a4 Ha onpeeseHre Macchl Teja, ero 00béMa U INIOTHOCTH.

IIpoBenenue u aHanu3 OINBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTb H3MEHEHHUS CKOPOCTH
TeJa OT €ero Macchl MPH B3aUMOJIEHCTBUY Tell. M3MepeHne Macchl Tena pa3iuuHbIMU
ciocobamu. OnpesiesieHre IIOTHOCTHU Tejla B pe3yJIbTaTe M3MEPEHHsI €0 MacChl U 00bEMa

Cuia. Bunpe! cun
(14 )

Cuita kak XapakTepHUCTHKA
B3aumojeicTeus ten. Cuna
ynpyrocty ¥ 3akoH I'yka. 3mepenue
CHJIBI C TIOMOIIBIO0 JTUHAMOMETPA.

N3ydenue B3anMOICUCTBUS KaK TPUUMHBI U3MEHEHHSI CKOPOCTH TEJIA UJIU €r0
nedopmarum.

Ornrcanne peanbHBIX CUTYaIlMi B3aUMOJIEHCTBUS TEJl C TIOMOIILI0 MOJIENEH, B KOTOPBIX
BBOJIUTCSI TIOHSTUE U N300paxkeHne cuibl. M3ydenue cuibl ynpyroctu. MccnenoBanue
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TemaTnueckuii 00K, TEMa

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI ICATEILHOCTH yUaluXxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)]

SIBneHue TATOTEHUS U CUJIA TSHKECTH.
Cuia TSKeCTH Ha APYTHX IJIaHeTax.
Bec Tena. HeBecomocTs. Crnoxenue
CWJ1, HAIIPABJIEHHBIX 110 OJTHOU
psIMOM. PaBHOENCTBYIOIIAS CUIL.
Cuna tpenusi. TpeHue CKOJIbXEHUS U
TpeHue nokosi. Tpenue B npupojie u
TEXHUKE

3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT YIUIMHEHUSI PE3UHOBOIO IIHYPA UJIU IPY>KHUHBI (C
MOCTPOCHHUEM rpaduKa).

AHanu3 NpakTUYECKUX CUTYalUi, B KOTOPBIX MPOSIBISIETCA JEHCTBUE CUIIBbI YIIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa U Jp.).

AHanu3 cUTyanui, CBSI3aHHBIX C sIBIICHHUEM TATOTeHUs1. OOBsICHEHUE OpOUTAIHLHOTO
JBUKEHHUS TIAHET C UCIIOJIb30BaHUEM SIBJICHUSI TATOTEHHUA U 3akoHa nHepuuu (MC —
acTpoHomus). Mi3mepeHue Beca Tena ¢ moMomibio tuHamomerpa. O60CHOBaHUE 3TOTO
crocoba u3mMepeHusl.

AHanu3 1 MOJEJIMPOBAHKE SIBJICHUSI HEBECOMOCTU. DKCIIEPUMEHTAJIBHOE MOTYy4EHHE
MIpaBUJIa CIIOKEHUS CUJI, HAIIPABJICHHBIX BJOJIb OAHOU NpsAMoi. OnpeiesieHne BETUYHBI
PaBHOJEHCTBYIOIEH CHUIIL.

N3yueHune cuibl TpEHUS CKOJIBXKEHUS U CUJIbl TPEHUS MTOKOSI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIbI IABJICHUSI U CBOMCTB TPYILLIUXCS
TIOBEPXHOCTEM.

AHanM3 NPakTUYECKUX CUTYAIIUN, B KOTOPBIX MPOSBIIAETCS IEUCTBUE CHIIBI TPEHHUS,
HCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WIN YBEINUeHUs (KaTaHUe Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHE aBTOMOOMJIS, UCTIOJIb30BaHUE MOIINITHUKOB, TJIaBAHUE BOJIHBIX KUBOTHBIX U
ap.) (MC — 6uonorusi). Pemenue 3anau ¢ ucoip3oBanueM GopMyIl sl pacuéTa CHIIbI
TSKECTH, CUJIbl YIIPYTOCTH, CHJIbI TPEHUS

Paznen 4. JlaBnenue TBEPABIX TeN, KUAKOCTEH 1 ra3oB (21 )

Hasnenue. [lepenaya
TaBIICHUS TBEPIBIMU TEIIAMH,
KHUIKOCTSIMU M ra3amu (3 u)

Hasnenue. CriocoObl yMEHbIICHUS U
yBeJIMUYEHUs AaBiieHus. J(aBnenue
ra3a. 3aBUCUMOCTb JaBJICHMs raza oT
o0bEma u Temneparypsl. [lepenaua
JaBJICHUS TBEPABIMU TEJIaMH,
JKUJIKOCTSIMH U Ta3aMH. 3aKOH
[Tackans. [ITHeBMaTHyeCKre MaIIUHbI

AHanu3 1 00bSICHEHHE OTBITOB U MPAKTHYECKHUX CUTYaIlNii, B KOTOPBIX MPOSBISETCS CUiia
JTaBJICHHS.

O6ocHoBaHMe CITIOCOOOB YMEHBIICHUS U YBETUUYCHHUS TaBieHUs. V3ydeHne 3aBUCIMOCTH
JaBJIEHUs Ta3a OT 00bEMa U Temneparypsl. 3yuenne ocoOeHHOCTEH Tiepenayu JaBiIeHUs
TBEPABIMU TeNIaMU, KUAKOCTIMH U TazamMu. OO0CHOBaHUE Pe3yIbTaTOB OMBITOB
0COOEHHOCTSIMU CTPOCHHMSI BEMIECTBA B TBEPAOM, KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIEepUMEHTAIIBHOE JI0KA3aTeNbCTBO 3aKkoHa [lackans. Pemenue 3amad Ha pacuér
JIaBJIEHUsI TBEPAOTO TeJa

JlaBieHue xunkoctu (5 1)

3aBUCUMOCTD AABJICHUS KHUIKOCTU OT
II1yOUHBI TOTPYKEHUSL.
I'mppocraTnyeckuii nmapaaokc.
Coobmarommuecst CoCybl.
I'upaBnuyecKre MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH AABJICHUS KHUAKOCTH OT TITyOUHBI MOTPY>KEHUS U TNIOTHOCTH
x)uakoctu. HabmroneHne u 00bsicHEHNEe THAPOCTATHIECKOTO TTapaIoKca Ha OCHOBE 3aKOHA
ITackams.

Nzyuenune cooOmaromuxcsi cocy10B. Perenue 3amad Ha pacy€T TaBJICHUS )KUIKOCTH.
OObsCHeHrEe TPUHIIUIIA ICWCTBUS THAPABINYECKOro pecca. AHaIu3 U 00bsICHEHHE
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TemaTnueckuii 00K, TEMa

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI ICATEILHOCTH yUaluXxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)]

MPAKTUYCCKUX CUTYAILlUH, IEMOHCTPUPYIOIIUX MTPOSBICHUE NABJICHHUS )KUIKOCTH M 3aKOHA
[Mackasist, HampUMep MPOIECCOB B OpraHU3Me TPpH r1yO0KOBOAHOM HbIpstHuU (MC —
Omoorus)

AtmocdepHoe nasienue (6 1)

Atmocdepa 3emin u aTMochepHoe
nasieHue. [[puuuHbI CyIecTBOBaHUS
BO3IYIITHOM 0005109KH 3emitd. OTbIT
Toppuuennu. U3mepenne
aTMoc(epHOro JaBICHHUS.
3aBHCUMOCTH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst. [Tpubopk! 1 n3MepeHus
aTMoc(epHOro JaBIeHUS

DKcrnepuMeHTalIbHOE OOHapyKeHue aTMOc(epHOro JaBieHUus. AHAIU3 U O0bICHEHUE
OTIBITOB U MPAKTUYECKUX CUTYAINi, CBSI3aHHBIX C JIEHCTBHEM aTMOC(HEPHOTO JTaBIICHUS.
OO0bscHeHue cyniecTBOBaHMs aTMOC(epbl Ha 3emile U HEKOTOPBIX IJIaHeTaxX WU e€
OTCYTCTBHS Ha Apyrux 1wianerax u Jlyne (MC — reorpadust, acTpoHOMHS).

OObscHeHre U3MEHEHUS TUIOTHOCTU aTMOC(Eephl C BBICOTON M 3aBUCUMOCTH aTMOC(epHOro
JIaBJICHUS OT BBICOTHI. Pemienue 3agau Ha pacu€r atMmocdepHoro nasieHus. M3yuenue
ycTpoiicTBa ObapomeTpa-aHepouaa

JlericTBHE )KUAKOCTH U ra3a
Ha [IOrpyKEHHOE B HUX TEJIO0

(7 1)

JlelicTBue )KUIKOCTH U ra3a Ha
[IOrPY>KEHHOE B HUX TEINO.
BrrTankuBaroriast (apxuMeoBa) cuia.
3axon Apxumena. [InaBanue ter.
BosnyxornaBanue

DKcrnepuMeHTaIbHOE OOHApY>KEHUE NeUCTBUS KHUAKOCTH U Ta3a Ha MOrpyXEHHOE B HUX
TEJO.

OrnpezenieHne BbITAJIKUBAKOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTD.
[IpoBenenue u 00CYXICHUE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTH BBITAIKHBAIOIICH
CHJIBI, IEHCTBYIOIIEH Ha TEO B KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH
Tela U OT IJIOTHOCTH KHUIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH
Tena.

Pemrenue 3a1au Ha npUMeHEHUE 3aKOHa ApXUMe/a U YCIOBUS TUIaBaHUs TeJl.
KoncTpynposanue apeoMeTpa uinm KOHCTPYUPOBAHUE JIOJIKU U ONIPEACIICHUE €€
Ipy30I0AbEMHOCTH

Pasnen 5. PaGora 1 MOIITHOCTE

. OHeprus (12 u)

PaboTa u momHOCTS (3 )

Mexanunueckas pabota. MOIIHOCTb

DKCTepUMEHTAILHOE OIPEIeTICHHEe MEXaHMUECKON paOOThI CUITBI TSKECTH MIPH MMaICHUN
TeJla ¥ CWJIbI TPEHUS MPU PABHOMEPHOM MEPEMEILICHUH TEJa MO TOPU30HTATBHON
MOBEPXHOCTU. Pacy€T MOIIHOCTH, pa3BUBAEMON NIPU NOABEME 110 JieCTHULE. Pelienue
3a/1a4 Ha PacuéT MEXaHWYECKON pabOThI U MOITHOCTH

[Ipoctbie MexaHU3MBI (5 4)

[IpocTeie MEXaHU3MBI: pbIvar, OJIOK,
HAKJIOHHAA IJIOCKOCTh. [TpaBuio
paBHOBecus pbruara. [Ipumenenue
MpaBujia paBHOBECHS pblyara K OJIOKy.

«3os0T0€ NpaBuIo» MexaHuku. KI1J]

OrnpezenieHne BBIMTPHILIA B CUIIE POCTBIX MEXaHU3MOB Ha
MpUMepe pbluara, MoABHXKHOTO U HETIOABM>KHOTO OJIOKOB,
HaAKJIOHHOM MIOCKOCTH.

HccnenoBanue ycinoBus paBHOBECHS pblyara.
OO6Hapy>KeHHe CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3JIUYHBIX
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TemaTnueckuii 00K, TEMa

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI ICATEILHOCTH yUaluXxcs (Ha ypoBHE YUEOHBIX ACHCTBUI)]

HpOCTbIX MCXaHU3MOB. HpOCTLIe
MEXaHU3MBI B OBITY U TEXHUKE.
Prruaru B Tene yesgoBeka

WHCTPYMEHTAX M MPHUCIIOCOOICHUSAX, UCTIOIB3YEMBIX B OBITY

Y TEXHUKE, a TaK)Ke B KUBBIX opranu3max (MC — Guonorus).
DKCrepUMEHTAJIBHOE J10KA3aTeIbCTBO PABEHCTBA paboT npu
MIPUMEHEHHUHU MTPOCTHIX MEXaHU3MOB.

Omnpenenenue KII/I HakTOHHON MJIOCKOCTH.

Pemenue 3a1a4y Ha MpUMEHEHKE MIpaBUIIa paBHOBECHS pblyara u
Ha pacu€r KIIJ{

Mexannueckas dHeprus (4 9)

KuneTtnueckas 1 moTeHIAIbHAS
sHeprus. [IpeBpaienue oJHOro ByIa
MEXaHUYECKOM SHEPTHH B IPYTOH.
3aKOH COXpaHEHUs U U3MECHEHUS
SHEPIUU B MEXAHHKE

DKCepuMEHTAIBHOE OMNPEe/IeIeHNe U3MEHEHNS KUHETUYECKON U OTEHIUATbHON YSHEPTHH
TEJa MPH €ro CKaTHIBAHUU 110 HAKJIOHHOM miockocTu. @opMynrpoBaHUE HA OCHOBE
WCCIIEIOBAHMSI 3aKOHA COXPAHCHUSI MEXaHHUYECKOW YHEPTUH.

OO6cyxaeHre rpanui] MPUMEHUMOCTH 3aKOHA COXPaHEHUSI YHEPTUH.

Pernienue 3a1a4 ¢ MCMOJIb30BAHUEM 3aKOHA COXPAHEHUS SHEPTUH

PezepBHoe Bpems (3 )

8 ku1acc (68 1)

Tematudeckuil 6J10K, TEMBI |

OCHOBHOE COJIEpIKaHNE

OCHOBHbBIE BU/IbI IESITEILHOCTH YYaIIUXCsl (Ha YPOBHE YUE€OHBIX JIeHCTBUI)

Paznen 6. TerioBele ABIEHUS

28 u)

CtpoeHue u CBOMCTBa
BemiecTna (7 4)

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS
BelecTsa. Macca u pa3Mepsl aTOMOB
1 MoJeKyJl. OTbITEL,
MIOTBEP>KIAOLIUE OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. Moaenun
TBEP/OTO, )KUJKOT0 ¥ ra3000pa3HOro
COCTOSIHMH BELIECTBA.
Kpucrannnueckue u amopgHsbie
TBEp/BIC TEIIA.

OOBsICHEHHE CBOMCTB ra3os,
KUAKOCTEN U TBEPJBIX TEJ HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHEeTH4YecKkol Teopun. CMauMBaHue U

Habuntoienue u uHTEpHpEeTaus ONbITOB, CBUAETEIBCTBYIOIINUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BEILECTB B BOJE.

Pemienue 3a1a4 o OLIEHUBAHUIO KOJIMYECTBA ATOMOB MJIM MOJIEKYJI B €IUHHIIE 00BbEMa
BEIIECTBA.

AHanu3 TeKcTa JpeBHUX aTOMHUCTOB (Hanpumep, ¢pparmenta nosmsl Jlykpernus «O npupoje
BELIEI») C U3J10KeHNEeM 000CHOBAHMUI aTOMHOM TMIIOTE3bI (CMBICIOBOE uTeHue). OleHka
yOeIUTeNbHOCTH ATUX 0OOCHOBAHUH.

OO0pbscHeHre OpOYHOBCKOTO JBHKEHUS, IBJICHUS Tuddy3un U pa3iIuduil Mexay HUIMH Ha
OCHOBE II0JIOKEHUI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHMSI BEILIECTBA.
OObscHEeHNE OCHOBHBIX Pa3JInYMil B CTPOCHUU T'a30B, KHUAKOCTEH U TBEPABIX TET C
HCII0JI30BAaHNUEM TI0JIOKEHUIN MOJIEKYIIPHO-KMHETUYECKON TEOPUN CTPOEHHS BEILIECTBA.
[IpoBeneHue ONBITOB MO BBHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM MJTU caxapa.
[IpoBenenue u 00BSICHEHUE ONBITOB, AEMOHCTPUPYIOLINX KaIMUISIPHBIC SIBICHUS U
sBieHue cMayuBaHusi. OObsACHEHNE PO KaMUJUIAPHBIX SIBJICHUM JIs TOCTYIUIEHUSI BOJIbI B
opranusM pactenuit (MC — 6uonorus). Habmonenue, npoeneHre U 00bsICHEHUE OIBITOB
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TemaTnueckuii 070K, TEMBI

OcHOBHOE COJICPIKAHUE

OcHOBHbIE BUIbI ICATEILHOCTH yYaluxcs (Ha ypoBHE Y4EOHBIX NEHCTBUIN)

KalmUJUIAPHBIC ABJICHUA. TenmoBoe
paciupCHUE U CKATUC

110 HaOJIIOACHUIO TEIVIOBOTO PACUIMPEHUS I'a30B, KUAKOCTEN U TBEPBIX TEI.

OOBpscHeHHEe coXxpaHeHUs1 00bEMa TBEPABIX Tell, TEKYUYECTH KUAKOCTH (B TOM UYHUCIIE,
Pa3HHULBI B TEKYYECTHU I Pa3HbIX )KUJIKOCTEH), AaBJICHUS Tra3a.

IIpoBeneHue onbITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JJaBJICHUS BO3/lyXa OT €ro o0béMa
Y HarpeBaHUs WM OXJIKICHUSA, U UX OOBSCHEHNE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
ydeHus. AHa/In3 NPaKTUYECKUX CUTYallui, CBSI3aHHBIX CO CBOMCTBaMH Ia30B, )KHIKOCTEH U
TBEPJIBIX TENI

Tennossle porecchl (21 )

Temneparypa. CBs3b TEMIIEPATYPBI CO
CKOPOCTBIO TEIIOBOT'O JIBUXKECHUS
YaCTHULI.

Buyrpennss sneprus. Crioco0bt
V3MEHEHUs BHYTPEHHEHN SHEPTUHU:
TEIUIoNepeiaya U COBEPLICHHE
paboTbl. Bugpsl Temnonepenayu:
TEIIONPOBOAHOCTh, KOHBEKIIUS,
U3JIy4EHHUE.

KonuuecTBo Temnorel. ¥YaenpHas
TEIIOEMKOCTH BEILECTBA.
TemiooOMeH U TEMIOBOE paBHOBECHE.
YpaBHeHUEe TeII0BOro HagaHca.
IInaBneHue u oTBEpICBAHNE
KPUCTAJJIMYECKUX BELIECTB. Y J€NIbHAs
TEIUI0TA TUIaBJICHUS.
[TapoobpazoBaHue 1 KOHACHCAIHSL.
Ucnapenue. Kunenue. Y nenpHas
TEIUIOTa NapooOpa30BaHMUS.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS
0T aTMOC(EPHOTO JaBICHHUS.
BraxxHocTh BO3yXa. DHEprus
TOIUINBA. Y A€TIbHAs TEIUIOTA
cropanust. [IpuHIMIBI paOOTHI
TemioBbIx aurarenei. KI1/]
TEIUIOBOTO ABUratesns. TemioBble

O6ocHoBaHMEe PaBUI U3MEpeHUs TemriepaTypbl. CpaBHEHHE Pa3IMUHBIX CIIOCOOOB
M3MEPEHUS M KAl TeMIIEPATYyPHI.

Habmoienue u 00bsICHEHHE OTBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH SHEPTUU
TeJla B pe3yJbTaTe TerIonepeaadn u paboThl BHEITHUX CHJL.

Habmoienue u 00bsICHEHHE OTBITOB, 00CYKIEHUE MPAKTUYECKUX CUTYALIUMH,
JEMOHCTPHPYIOIINX PAa3JIMYHbIE BUBI TEIIONEPEIadl: TEIUIONPOBOJHOCTD, KOHBEKIIHIO,
nsnyuyenue. MccnenoBanue sSiBjaeHMs TEIJI000MEHA TPU CMEIIMBAHUH XOJIOIHOM U ropsyeit
BOJIBI.

Habnroienne ycTaHOBIIGHUS TEIUIOBOTO PABHOBECHUS MEXKY TOpSUYE U XOJI0JHOM BOAOH.
Onpenenenne (M3MepeHNE) KOJIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJIOH MpH TEIIIO00OMEHE ¢
HarpeTbiM MeTAJUTMYECKUM LIUIHHIPOM.

Omnpenenenue (M3MEPEHKE) YACIbHON TEIJIOEMKOCTH BellecTBa. Penenue 3anay,
CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI M TEIUNIOEMKOCTH MTPH TEIIOOOMEHE.
AHanu3 CUTyalllil TPaKTHYECKOT0 UCIIOJIb30BAHUS TEIUIOBBIX CBOKMCTB BEILIECTB U
MaTepHaioB, HAlpUMep B LIEJSX YIHEProcOepex eHNs: TEIIION30IIALUs, SHEprocoeperaromnme
KPBIIIH, TEPMOAKKYMYIISITOPHI U T. JI.

Habmtonenue sinenuit ncnapenust v KoHjaeHcauuu. VccienoBanue mporecca ucrapeHus
pa3nnuHbIX KuIKocTeld. OObsICHEHUE SIBIICHHUI UCTIAPSHHS U KOHJICHCAIIUN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYCHHUS.

Habmronenne u 00bsicCHEHNE TIpoliecca KUIIEHUs], B TOM YHCIIEe 3aBUCUMOCTH TeMIIepaTyphl
KUIIEHUs OT JaBieHus. OnpeneneHue (M3MepeHre) OTHOCUTENIbHON BIaXKHOCTH BO3/yXa.
Habmronenne mporiecca miaBieHus] KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIBA.
CpaBHeHHUE NMPOLIECCOB IUIABJICHUS KPUCTAUTHYECKUX TN U pa3MArdeHHs! IPH HarpeBaHUU
amop¢HbIx Ten. Onpenenenue (M3MepeHne) yAeIbHON TeITOTHI MIaBJICHUS JIbJa.
OOBbsicHeHHE SBJIEHUH MJIABJICHUS U KPUCTAUTU3ALMN Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUeHUsI.
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JIBUTATENIH U 3aLIATA OKPYXKAOUIEH
cpebl. 3aKOH COXpaHEeHUs U
HpeBpalleHUs DHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX
nporeccax

Pemenue 3amad, CBA3aHHBIX ¢ BBIYMCICHUEM KOJIMYECTBA TEIUIOTHI B IIPOLIECCax
TEIJIONEePeIauu MPHU IJIABJICHUU U KPUCTAIUIM3aUHU, UICIAPEHUH U KOH/ICHCALIUH.

AHanu3 cuTyanui MpakTUYeCKOro MPUMEHEHHUS SIBJICHUH TUTaBJICHUS U KPUCTAILTU3AIUH,
HanpuMep, MOJIyYeHHe CBEPXUUCTBIX MaTepUaNIOB, COJeBas rpeiika u JAp. AHaiu3 paboThl U
00BsICHEHUE PUHITUITA JEHCTBUS TEILIOBOTO JIBUTATEIIS.

Brruucnenue konuyecTBa TEIUIOTHI, BBIACISIOLIETOCS IPU CTOPAHUU Pa3IMYHbIX BUIOB
toruBa, U KIIJI neurarens. OOcyxaeHNe SKOTOTUIECKUX MOCIEACTBUI UCIIOIb30BAHUS
JIBUTATEJIel BHYTPEHHETO CrOpaHusl, TeIUIOBBIX U TUIpodiekTpocTanuii (MC — skosorus,
XUMMUS)

Pasnen 7. DnexkTpuyeckue u MarHUTHbIE siBIeHUs (37 )

DeKTpUUYECKUe 3apsibl.
3apspKeHHBIC Tea U UX
B3auMozeicTeue (7 4)

Onektpuzanus Ten. JBa poaa
ANEKTPUUECKUX 3aPsII0B.
BzaumopeiicTBue 3apssKeHHBIX Tell.

3akoH Kynona. DnexkTpuyeckoe mnouie.

[TpuHIMn cynepno3unuu
ANEeKTpUYeCcKuX noner. Hocurenu
AIIEKTPUUYECKUX 3aPsIJIOB.
DneMEeHTApHBINA ANEKTPUUECKUI
3apsi.

Crpoenue atoma. [IpoBogHUKY U
JTURJIEKTPUKU. 3aKOH COXpaHEHHs
AIIEKTPHUYECKOTO 3apsizia

HaGntoneHue u mpoBeieHUe ONBITOB 110 AIEKTPU3ALMHU TeJl IPU CONPUKOCHOBEHUH U
WHJYKLIACH.

HabmtoneHnue u 00bsicHeHHEe B3aUMOJIEHCTBUS OJJHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX
Tell.

OOBpsicHeHHE NPUHIIMIIA IEHCTBHSI AIEKTPOCKOIIA.

OOBbsicHeHHE SBICHUH JIEKTPU3AINH [TPH COTIPUKOCHOBEHUHT

TEJI ¥ MHAYKLUEH ¢ UCTIONIb30BaHUEM 3HAaHUI O HOCUTENSIX

AIIEKTPHUYECKUX 3apsI/IOB B BEIIECTBE.

Pacrnio3HaBanue 1 00bsICHEHUE SBJICHUN JIEKTPU3ALIMU B TIOBCEIHEBHON KU3HH.
Habutoienue u 00bsICHEHNE OTBITOB, UTIOCTPUPYIOIIMX 3aKOH COXPAHEHUS
aJIeKTpHUecKoro 3apsiia. HabutoieHre onbITOB O MOJAETUPOBAHUIO CUIIOBBIX JIMHUHA
ANIEKTPUYECKOTO TTOJIS.

VccnenoBanue neicTBUS 3JEKTPUYECKOTO MOl HA MPOBOAHUKH U IUAJIEKTPUKH

IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK (20 1)

DIIeKTPpUUYECKHI TOK. Y CIIOBUS
CYIIIECTBOBAHUS JIEKTPUUECKOTO
ToKa. ICTOYHHMKY ITOCTOSHHOTO TOKA.
JlericTBUA DIIEKTPUYECKOTO TOKA

(TernaoBoe, XUMUYECKOE, MarHUTHOE).

DNEKTPUYECKUH TOK B )KUJIKOCTIX U
razax. JQnekrpuueckas nens. Cuna
TOKA. DJIIEKTPUYECKOE HANIPSHKEHNUE.
ConpoTuBieHne MPOBOJHHKA.

Y aenbpHOE COIMPOTUBJICHNUC BCHICCTBA.

Habutoienue pa3nnyHbIX BUIOB AEUCTBUS AIEKTPUUYECKOTO TOKA U OOHApYKEHHUE ITHX
BUJIOB JICHCTBHS B IIOBCEIHEBHOM JKU3HHU.

COopka 1 ucnpITaHUE IEKTPUUECKOH IIeMH MOCTOSHHOTO TOKA.

N3mepenue cuiibl TOKa amMnepmMeTpoM. M3mMepenne d1eKTpuyecKoro HanpsKeHUs
BosibTMETpOoM. [IpoBenieHre u 00bACHEHUE OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
JJIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOJHUKA OT €ro JUIMHBI, IIJIOLIAH IIOIIEPEYHOro
cedeHMs U Matepuaia. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, ITPOTEKAIOIIEr0 Yepe3
PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

[IpoBepka npaBuia CII0KEHUS HAIIPSHKEHUN TIPU ITOCIIEN0BATEIEHOM COEIMHEHUH JIBYX
PE3UCTOPOB.
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3akoH OMa aJ1s1 yyacTKa LEenu.
[TocnenoBarenpHOE M apaJIEIBHOE
COEIMHEHHUE MPOBOAHUKOB.

PaboTta 1 MOIIHOCTH JEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenua.
DeKTPONpOBOIKA M HOTPEOUTENTH
AIIEKTPUUYECKON IHEPTUH B OBITY.
Koporkoe 3ambikanue

[IpoBepka nmpaBuiia AJisi CUIIBI TOKA IIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
AHanu3 cuTyalui nociae0BaTeIbHOr0 U NapalieIbHOTO COEMHEHUS IPOBOAHUKOB B
JIOMALIHUX WIEKTPUUECKUX CETSX.

Pemenue 3aau ¢ ucnosib3oBaHueM 3akoHa OMa 1 popMys1 pacuéra 3JeKTPUIECKOTo
COIIPOTHUBIIEHUS IIPU NOCIIEA0BATEIBHOM U NapajlIeIbHOM COEIMHEHUU IPOBOIHUKOB.
Omnpenenenue paboThI AIEKTPUYECKOIO TOKA, IPOTEKAOLIETO YEPE3 PE3UCTOP.
Omnpenenenne MOIHOCTH IEKTPUUECKOT0 TOKA, BBIIETIAEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEpEe3 JIAaMIIOUKY OT HaNpsDKEHUS Ha Heil.
Onpenenenue KII/] narpeBarens.

HccnenoBanue nmpeodpa3zoBaHus SHEPTUU NPH NOABEME I'py3a IEKTPOIBUTATEIIEM.
OObsicHEeHrE yCTPONCTBA U IPUHLIMIIA AEUCTBUS JOMAITHUX JIEKTPOHArpEBATEIbHbIX
npubopoB. OObsICHEHNE IPUYHUH KOPOTKOT'O 3aMbIKaHUS M IPUHIUIA JeHCTBUS IIIaBKUX
NIPEAOXPAHUTENIEH.

Pemenue 3anau ¢ ucnosib3oBanueM 3akona Jxoynsa-Jlenua. HaGmroneHrue BO3HUKHOBEHUS
ANEKTPUYECKOTO TOKA B )KHUJIKOCTU

MarnuTtHsbie siBiaeHus (6 1)

ITocTossHHBIE MATHUTEIL.
BzaumojeiicTBre TOCTOSTHHBIX
MarduToB. MarauTHoe moJie.
MarauTtHoe none 3eMIId U €ro
3HauYeHue I KU3HU Ha 3emiie. OnbIT
Opcrena. MaruutHoe 1nose
ANEKTPUYECKOTO ToKa. [Ipumenenune
AJEKTPOMATHUTOB B TEXHHUKE.
JleficTBME MarHuTHOTO MOJISI Ha
MIPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIH MOCTOSSHHOTO
ToKa. Micnonp30BaHue
3JIEKTPOJIBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE

HccnenoBanne MAarHUTHOTO B3aUMOJIEUCTBUSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISt TOCTOSIHHBIX MAarHUTOB MPH UX OOBEIMHEHUU U Pa3/IeICHUN.
[TIpoBenenune ONbITOB O BU3YyAIM3ALIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

N3yuenue siBieHUsT HAMarHM4MBaHus BemecTsa. Vccienosanue qeicTBUs dJIEKTPUIECKOTO
TOKa Ha MarHUTHYIO CTPEJIKY.

[IpoBenenue onpITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh CUJIbI B3aUMOJIEMUCTBHS KAaTYIIKH C
TOKOM M MarHuTa OT CWJIbl M HAITPaBJICHHS TOKA B KaTYIIKE.

AHanu3 CUTyallil MPaKTUYECKOro MPUMEHEHHS SJICKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJTUIIUHE).

N3ydeHue neicTBUs MArHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM. M3ydeHue neicTBus
anektpoasurarens. M3amepenue KII/] snexkrpoasurarensHoil ycTaHOBKH. PacriozHaBaHue u
aHaJIM3 Pa3TUYHBIX TPUMEHEHUN AJIEKTPOIBUTATENeH (TPaHCTIOPT, OBITOBBIE YCTPOMCTBA U

7p.)

DneKTpoMarHuTHas
uHAYKIus (4 1)

Omnpitel ®apanes. SABnenue
AIIEKTPOMAarHUTHOW MHAYKIIMH.
[TpaBuio JleHma. DnekTporeneparop.

OmnkITE IO HUCCICIOBAHUIO SIBJICHUA 3J'ICKTpOMaFHI/ITHOI71 HHAYKOHUHU: HCCIICIJOBAHUC
M3MEHEHUN 3HAUYCHUS U HaIlpaBJICHUA HHAYKIIHUOHHOT'O TOKa




37

TemaTnueckuii 070K, TEMBI

OcHOBHOE COJICPIKAHUE

OcHOBHbIE BUIbI ICATEILHOCTH yYaluxcs (Ha ypoBHE Y4EOHBIX NEHCTBUIN)

CriocoObI MOTydeHHS SJICKTPUIECKOM
SHEPIrUH. DIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIHU

PesepBHoe Bpems (3 u)

9 kaacc (102 4)

Temaruueckuii 6510k, TeMa |

OcHOBHOE COACPIKAHUC

| OcHOBHBIE BUIBI ACSITEILHOCTH yUaluxcs (Ha ypoBHE yUeOHBIX JIEHCTBUI)

Pasnen 8. Mexanunueckue siBieHus (40 u)

MexaHn4yeckoe IBIKCHUE U
criocoOsl ero onrcanus (10 )

Mexanuyeckoe IBUKEHUE.
MarepuanbHas Touka. Cucrema
otcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUKEHUS.
PaBHOMEpHOE TPSIMOTUHENHOE
nBuxenne. HepaBHomepHoe
IPSIMOJIMHENHOE ABHKeHue. CpenHss
Y MTHOBEHHAs1 CKOPOCTh TeJla IPH
HEPaBHOMEPHOM JIBH>KEHHH.
VYckopenune. PaBHOoycKkOpeHHOE
MPSIMOJIMHEMHOE JBUKEHUE.
CBobonHoe nagenue. OnbITbl
lManunes. PaBHOMEPHOE IBUKEHHE 110
oKkpyHocTH. [lepnon u yacrora
oOpauienus. JIuneiHas u yriosas
ckopoctu. LleHTpocTpemMuTensHoe
YCKOpPEHHUE

AHanu3 1 00CyX/IeHHEe PA3IUYHBIX IPUMEPOB MEXAaHUUECKOTO JIBHXKEHUSI.
OO6cyxaeHre TpaHull IPUMEHUMOCTH MOJICTTH «MaTepHaIbHast TOUKa.

Onucanne MEXaHMYECKOTo ABM)KEHUS Pa3IMuHbIMU CIIocO0amMu (ypaBHEHUE,
Tabnuna, rpadux).

AHanu3 )KM3HEHHBIX CUTYallul, B KOTOPBIX MPOSIBISIETCS OTHOCUTENLHOCTD
MEXaHUYECKOTO JIBHKEHUs. HabmoeHrne MexaHnuecKoro JBMKEHUS Tea
OTHOCHTEIJIBHO Pa3HbIX TEJI OTCYETA.

CpaBHeHUE IyTel U TPACKTOPHIA ABMKEHHSI OTHOTO U TOTO K€ TeJla OTHOCUTEIHHO
pa3HbIX TeN oTcyéTa. AHaNM3 TekcTa ["anunes 00 OTHOCUTENBHOCTH IBUKEHUS;
BBITIOJTHEHUE 33/1aHUI IO TEKCTY (CMBICI0BOE UTeHue). OnpezeneHue cpeaHeit
CKOPOCTH CKOJIbKEHHS OpyCcKa MM JIBM)KEHUS IIapHUKa [0 HAKJIOHHON IIOCKOCTH.
AHanu3 1 00CyXJeHUE CITIOCOO0B MTPUOIMKEHHOTO ONPEIETICHUS MTHOBEHHOM
CKOPOCTH.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO IBMYKEHUS (IIapUKa B )KUAKOCTH, MOJICIN
JIEKTPUUYECKOTO aBTOMOOWIIS U T. 11.). Onpenienenue myTH, IpoiIeHHOTO 3a TaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea MO TpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JBIXKEHUS OT BpeMeHH. OOCyKIeHNe BO3MOKHBIX PUHIIUIIOB
NecTBHS PUOOPOB, U3MEPSIOLINX CKOPOCTh (CTUIOMETPOB). Boruncnenue myt u
CKOPOCTH NPH PaBHOYCKOPEHHOM IMPSIMOJIMHEIHOM JIBUKEHUU TeIa.

Omnpenenenne MPOHIECHHOTO ITYTH U YCKOPEHUS IBUKECHUS Tella 1Mo rpaduky
3aBHCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MPSIMOIUHEHHOT0 IBM)KEHUS Teja OT
BpemeHH. OnpeeneHne yCKOpeHus Tella Mpu paBHOYCKOPEHHOM JIBU)KEHUH 110
HAKJIOHHOM IUIOCKOCTH.
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W3mepenue neproaa u 4acTOThl OOpaIeHus Tela 1Mo OKpyHocTH. OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JIBHKEHUS TeJla 0 OKPYKHOCTH.

Pemrenue 3aau Ha onpeeneHue KUHEMAaTUUECKUX XapaKTEPUCTUK MEXaHUYECKOTO
JBUKEHHSI pa3IMYHbIX BUOB. Pacrio3naBanue u npubiInxEHHOE ONKUCaHue
PA3JINYHBIX BUAOB MEXaHUYCCKOI'0 ABWKCHUS B IIPUPOJAC U TCXHUKC (Ha nmpumMepax
cBOOO/IHO Ma/IAIONIUX TEJ, JBUKCHHS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX
CPEJICTB U JIp.)

B3aumopeiicteue Ten(20 4)

ITepsniii 3akoH HeroToHa. BTOpoit
3akoH HproToHa. Tpetuii 3aKkoH
Herorona. [IpuHiun cynepno3unuu
CHIL

Cuna ynpyrocru. 3akoH ['yka. Cuna
TPEHUS: CUJIA TPCHHS CKOJIBKECHHUS,
CuJia TPEHUsI MIOKOsI, IPYTUue BUbI
TPEHUSI.

Cuiia TSKeCTU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus. JIBuxeHue miaHeT BOKPYr
Comnna. I[lepBas kocMuyeckas
ckopocTb. HeBecoMocTh 1
neperpy3ku. PaBHoBecue
MaTepuaIbHOU TOUKH. AOCOIIOTHO
TBEpHOE Teno. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpaieHusi. MomeHt cuibl. LleHTp
TSKECTU

HaGmoienue u 00Cyx/1eHHEe OMBITOB C JBUKEHUEM TeJla MPU YMEHBIICHUN BIUSHUS
JIPYTUX TEJl, IPETSITCTBYIONINX TIBUKECHHUIO.

AHanu3 TekcTa 'anuies ¢ onrMcaHueM MbICIEHHOTO YKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPIINH; BBITIOJHEHUE 3a/IaHUM 110 TEKCTY (CMBICTIOBOE
yrenue). OOCcyxIeHNnEe BO3MOKHOCTH BHITIOJHEHHSI 3aKOHA MHEPIIUH B PA3JIMYHbIX
CHCTEMAX OTCYETA.

Habmonienue u o0cyx/1eHre MEXaHUYECKUX SIBJICHUHN, MPOUCXOAIINX B CUCTEME
orcuéra «Tenexkay nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCHUTEIIBHO
KaOWHETa (PU3HKH.

JlelicTBUA ¢ BEKTOPAMH CHJI: BBIITOJTHEHUE 3aJaHUM 110 CJI0KEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmronenne u/unu npoBeieHne ONBITOB, IEMOHCTPUPYIOITUX 3aBUCUMOCTD
YCKOPEHHUS Tesla OT MPHUJIOKEHHOM K HEMY CHJIbI U MACChI TeJNa.

AHanu3 1 00bsICHEHUE SIBJIEHUH C UCIIOJIb30BAaHWEM BTOPOro 3akoHa HeroToHa.
Pemrenue 3amau ¢ ucnosib30BaHMEM BTOPOTO 3aKOHAa HbIOTOHA M MpaBuiia CIOXKEHUS
cwit. Onpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cUTyaluii, B KOTOPbIX HAOMIOAI0TCS yIIpyTue AeopMarum, u ux
00BSCHEHHE C UCTIOIB30BaHNeM 3akoHa ['yka. Pemienne 3a1a4d ¢ ucnonb30BaHUEM
3akoHa ['yka. MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBYKEHHUS OT CHIIBI
HOpMaJIbHOTO NaBiieHus. OOCYKIeHHE Pe3yIbTaTOB UCCIICIOBAHMUS.

Onpenenenue kodhhuimeHTa TPEHU CKONIbXKeHMs. 3MepeHue CHITbl TPEeHHS TTOKOSI.
Pemenue 3amau ¢ ucnonb3zoBanueM (HOPMYIIBI IJIs1 CUITBI TPEHUS CKOJTBLKEHUSI.
AHanu3 ABMKEHUS TEN TOIBKO MOJI ICWCTBUEM CHUIIBI TSKECTH — CBOOOTHOTO
TaJIeHus.

OObsicHeHrEe HE3aBUCUMOCTH YCKOPEHUSI CBOOOIHOTO MaIeHUsI OT MACChl Tea.
Or11eHKa BETMYUHBI CUJIBI TATOTCHHS, ICUCTBYIOMICH MEKTY IBYMS TelaMu (1S
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pa3HBIX Macc).

AHanm3 IBMKEHHS] HEOSCHBIX TeJ MMOJI ACWCTBUEM CHIIBI TATOTCHHS (C
WCTIOJIH30BAHUEM JIOTIOJIHUTENBHBIX HCTOYHUKOB HH(POPMALIUH).

Penrenue 3a1a4 ¢ UCMoIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHHSI U (POPMYITBI JIJIS
paC‘-IéTa CHUJIBI TSKECTH. AHau3 OPHUTMHAJIBHOI'O TCKCTA, OMMMCHIBAIOIICTO
MIPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTCHUS; BBITOJHEHNE 33JaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

HabmntoneHune u 00CyKIeHUE OIBITOB 110 M3MEHEHHIO Beca Telia MPH YCKOPESHHOM
JABHUKCHUU.

AHanu3 ycia0BUl BOSHUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Pemrenue 3aa4 Ha onpezieNieHHE Beca Tela B Pa3IMYHbIX YCIOBHSIX.

AHanu3 cuil, IeUCTBYIOIINX Ha TeJo, MoKosIeecs Ha onope. OnpezeneHue eHTpa
TSOKCCTHU Pa3JIMYHBIX TCII

3akonbl coxpanenus (10 u)

Nmnynsc Tena. M3menenue
umnyibsca. UMnynbc cuibl. 3aKOH
COXpaHEHHUs UMITyjbca. PeakTuBHOE
IBIDKEeHHE. Mexanudeckas pabora u
MOLTHOCTb. PaboTa cui TsokecTH,
yIpyrocTu, TpeHust. CBsi3b SHEPTUU U
paboTHI.

[ToreHmanbHas 3HEprus Tena,
MOJHATOTO HAJl IOBEPXHOCTBIO 3€MJIH.
[ToTreHManbHas 3HEPTUsl CHKATON
MPY>KUHBI.

Kunernueckas sueprus. Teopema o
KMHETUYECKOW YHEPTUHU.

3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPrUu

Habmonenue u o06Ccyx/1eH1ne ONbITOB, IEMOHCTPUPYIOIIMX Nepeady UMITYJIbca PU
B3aUMOJICHCTBUU TeJ, 3aKOH COXPAaHEHUSI UMITYJIbCA MPU a0COJIIOTHO YIPYTOM U
HEYIPYroM B3aUMOJEHCTBHUU TEJl.

AHanu3 CUTyaluil B OKPY>KaroIIei )KU3HU C UCITOJIb30BAaHMEM 3aKOHA COXPAHECHUS
HMITYJIbCA.

Pacnio3naBanue siBleHUs] pEaKTUBHOTO JABUXKEHUS B Tipupojie u Texuuke (MC —
OHOIOTHS).

[IpumeneHne 3akoHa COXpaHEHUSI UMITYJIbCA JIJIs1 pacy€Ta pe3yJbTaToOB
B3aMMOJICHCTBUS Tel (Ha MpUMepax HEYMpyroro B3auMOACHCTBUSI, YIIPYTOro
LEHTPAIBHOTO B3aUMOJICUCTBHUSA JIByX OAMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJBUYKHO).

Pemrenne 3aad ¢ MCNOJIB30BaHMEM 3aKOHA COXPAHEHUS UMITYJIbCA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C UCTIOTIb30BaHUEM
HETIOJIBMYKHOTO ¥ TIOJIBFDKHOTO OJIOKOB.

N3mepenne MOIHOCTH.

N3mepenne noTeHInaIbHON YHEPTUN YIIPYTO Ae(hOPMUPOBAHHON MPY>KUHBI.
H3MepeHne KUHETUHYECKOW SHEPTUU TEJIA 110 JJIMHE TOPMO3HOIO IyTH.
DKCIepUMEHTATBHOE CPAaBHEHHE N3MEHEHUSI TOTEHIIMATLHON M KWHETUYECKON
SHEPTUil Tesa NpH JIBM>KEHHUH 110 HAKIIOHHOM MIIOCKOCTH.

DKCrepruMeHTaIbHas TPOBEPKa 3aKOHA COXPAHECHUSI MEXaHMUECKOM SHEPTHH MPU
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cB0OOHOM TasieHuu. [IpuMeHeHne 3aKkoHa COXpaHEHUSI MEXaHUIECKOW YHEPTHH IS
pacuéra NoTeHIMaJIbHOM U KHHETUYECKOM SHepruil Tena. Pemenue 3aaay ¢
KCIIOJIH30BAHUEM 3aKOHA COXPAHEHHUS MEXaHUYECKON IHEPTUr

Pasnen 9. Mexanuueckue KoJieOaHus

1 BOJTHBI (15 1)

Mexanndeckue konebanus(7 4)

KonebatenbHoe nBUKEHUE.
OcHOBHBIE XapaKTEPUCTUKHU
Kosie0aHui: Iepuo, 4acToTa,
aMIuITy1a. MaremMaTu4ecKui u
NPY>KUHHBIA MasTHUKH.
IIpeBpalienue 3HEpruu npu
K0JIe0aTEeIbHOM JIBH)KEHUU.
3aryxaroiye KojaeoaHusl.
Bremnyxaennsie konebanus. Pesonanc

Habmonenue konebanuii moj 1eHCTBUEM CHII TSHKECTU U YIPYTOCTH M OOHapyKeHHe
MOAOOHBIX KOJIEOAHUHN B OKPYKAIOIIEM MHUPE.

AHanu3 xosiebaHuii rpy3a Ha HUTU U Ha npyxkuHe. OnpesieieHne 4acToTh
KoJ1e0aHUi MaTEMATUYECKOTO U MIPYKUHHOTO MasiTHUKOB.

Habmonenue u o0bsicHeHUe sIBIICHUS pe3oHaHca. VccnenoBanue 3aBUCUMOCTH
nepuoja KojaedaHuii MoABEIEHHOT0 K HUTHU Tpy3a OT JJUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueOaHuii rpy3a, OIBEUICHHOTO K JIEHTE, OT
Macchl Tpy3a.

Habmonenue u o0Ccyx1eH1e OMBITOB, IEMOHCTPUPYIOIINX

3aBUCHUMOCTh IIEpH0/ia KojeOaHui NPyKUHHOTO MasiTHUKA

OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

HpI/IMeHCHI/Ie MAaTE€MaTUYCCKOro U IMPy>XUHHOI'0O MadTHUKOB

B KauecTBE MOJIENeH Ui OMUCAHMsI KOJeOaHUll B OKpYKaroIeM

MHUpe.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYMCIEHUEM HIIM OLIEHKOU YacTOTHI (TIepro/ia)
KoJieOaHuM

MexaHuueckue BOJHBL. 3BYK (8 )

CBoiicTBa MEXaHUYECKHUX BOJIH.
JlnvHa BoJIHBI. MexaHMYeCcKue BOJIHBI
B TBEPJAOM TeJIe, CEICMUUYECKUE
BOJIHBL. 3BYK. [ pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHHE 3BYKa.
Wnudpa3Byk 1 yiabTpa3ByK

OOHapy)XxeHue U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPY)KAIOILEM MUPE.

Habutoienue pacrpocTpaHeHus MPOJ0JIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEH) U
oOHapy’KeHHe aHAJIOTUYHBIX BUJIOB BOJIH B IPUPOAE (3BYK, BOASHBIE BOJIHBI).
Boruncnenue IMHBI BOJIHBI U CKOPOCTH PaclpOCTPAHEHHUS 3BYKOBBIX BOJIH.
OKCIEpUMEHTAJIBHOE OIPEIETIEHUE IPAaHUL] YaCTOTHI CIIBIIINMBIX 3BYKOBBIX
KOJIeOaHUH.

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM YHUCIIE C
HCIIOJIb30BAaHUEM MY3BIKAJIbHBIX HHCTpYMEHTOB). Habntonenue u o0ObsicHeHHEe
SIBJICHUSI aKyCTHUECKOTO PE30HAHCA.

AHanu3 OpUTHHAIBHOTO TEKCTA, MOCBALIEHHOIO NCIIOIB30BaHUIO 3BYKa (MM
yABTPa3ByKa) B TEXHUKE (IXOJIOKALMS, YIBTPa3BYK B MEULIMHE U JIP.); BHIIOJIHEHHE
3aJlaHuM MO TEKCTY (CMBICIOBOE UTEHUE)
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Pa3nen 10. DiekTpoMarHuTHOE N0JIE U 3JIEKTPOMArHUTHBIE BOJIHBI (6 1)

DNEeKTPOMarHuTHOE MoJje U
3JIEKTPOMAarHUTHBIE BOJIHBI (6 1)

DJIeKTPOMarHuTHOE TOJIE.
3H€KTpOMaI‘ HUTHBIC BOJIHBI.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.
I_HKana BHGKTpOMaI‘HI/ITHBIX BOJIH.
Hcrnonp30BaHME JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOI CBSI3H.
DJIEKTpOMarHuTHasi Ipupo/ia CBeTa.
CxopocTth cBeTa. BomHoBBIE CBOICTBA
cBeTa

ITocTpoenue paccyxkaeHnit, 000CHOBBIBAIOIIUX B3aUMOCBS3b JEKTPUUECKOr0 U
MAarHUTHOTO IOJIEH.

DKcIepUMEHTAIIbHOE U3yUEHHUE CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE C
MTOMOIIBI0 MOOMIIFHOTO TeseoHa).

AHanu3 peHTI€HOBCKUX CHUMKOB 4€JI0BEYECKOI0 OpraHu3ma.

AHanu3 TEKCTOB, OMMCHIBAIOLIUX MTPOSIBICHUS MJIEKTPOMArHUTHOTO U3JIyUYEHUs B
IPUPOJIE: )KUBBIE OPTaHU3MbI, U3JIy4€HUs] HEOECHBIX TeJl (CMBICIIOBOE YTEHUE).
PacnioznaBanue 1 aHanu3 pa3InyHbIX IPUMEHEHUH 3JI€KTPOMAarHUTHBIX BOJIH B
TEXHUKE.

Pemenue 3anay ¢ ncnosib3oBaHuEM (HOPMYII JUIsl CKOPOCTHU 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHBI BOJIHBI U YaCTOThI CBETA

Paznen 11. CetoBebie siBinenus (15 1)

3aKOHBI pacIpoOCTPaHEHUS CBETa

(6 1)

Hcrounuku cBera. JlyueBas Moaenb
ceeta. [IpsMonuHeriHOE
pacrpocTpaHeHHUEe CBEeTa. 3aTMEHUS
Connua n Jlynsl. OTpaxeHue cBera.
[Tnockoe 3epkano. 3aKoH OTpaykeHUs
CBeTa.

[Ipenomnenue cera. 3aK0H
npenomiieHus cseta. [lonnoe
BHYTpPEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHne BHYTPEHHETO
OTpaXeHUsI B ONTHYECKUX CBETOBOAAX

HabutoieHue onpITOB, JEMOHCTPUPYIOIIUX SIBJICHUE PSIMOJIMHEHHOTIO
pacrpocTpaHeHHsl cBeTa (BO3HUKHOBEHUE TEHU U MOJIYTEHH), U UX HHTepIpeTalus ¢
HCIIOJIb30BAHUEM IIOHATHS CBETOBOIO JIy4a.

OOBsicHEHHE ¥ MOIETIMPOBAHUE COJIHEYHOTO U JIYHHOT'O 3aTMEHUH.

HccenenoBanue 3aBUCUMOCTH yIIa OTPAXEHHUS CBETOBOTI'O JIy4a OT yIJIa aJACHHUS.
N3yuenue cBoiicTB n300pakeHusl B IUIOCKOM 3epKaie. Habmtonenue u oobscHeHne
OTIBITOB I10 MOJYYEHHUIO H300paKeHN B BOTHYTOM U BBIITYKJIOM 3€pKajax.
HabmtoneHne u 00bsicHEHHE OIBITOB 110 NMPEIOMIICHUIO CBETa Ha TPaHULe
Pa3JINYHBIX CPEM, B TOM YHUCJIE ONBITOB C ITOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCMMOCTH YIUIA IIPEJIOMIIEHUS OT YIUIA MTaJIeHUs CBETOBOIO JIyda
Ha I'PaHUIIE «BO3yX—CTEKJIO». Pacrio3HaBaHMe SABIEHUI OTPaKEHUS U IIPEITOMIICHUS
CBETa B MIOBCEAHEBHOM KU3HU. AHAIN3 U OOBACHEHHE SBJICHUS ONITUYECKOTO
MHpaxa.

PereHne 3a1a4 ¢ UCNOJIB30BAHUEM 3aKOHOB OTPAKEHUS U IIPEIIOMIICHUS CBETA

JIun3bl 1 onTHyeckue Tpudopsl (6 4)

JIvH3a, X011 My4dei B IUH3E.
Onrtuueckas cucrema. OnTudecKkue
npuOopskl: GoToanmapaT, MUKPOCKOT
U Teneckomn. ['na3 kak ontuyeckas
cucrema. bim3opykocTs u
JAIbHO30PKOCTh

[Tonydenne n3o00pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH 1 paccenBaroIIel JTMH3.
Omnpenenenne GOKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHIIBI COOMpArOILeil TNH3BI.
AHanu3 ycTpoHCTBa U MPUHIUIA IEHCTBUS HEKOTOPBIX ONTHYECKUX PHUOOPOB:
¢doTtoanmapara, MEKpockona, Teieckona (MC — Guonorus, acTpOHOMHUS).
AHanu3 sSBJIeHUN OIM30PYKOCTH U 1aTbHO30PKOCTH, IPUHIIMIIA AEHCTBUS OUYKOB
(MC — 6uonorus)
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Paznoxenue 6e10ro CBeTa B CIIEKTP

(3 1)

Paznoxxenne 6eoro cBeTa B CIIEKTP.
Onreitel Herotona. Cnoxenue
CIIEKTpaJbHBIX 1BETOB. [{ucnepcus

CBCTa

Habmronenue no pasnoxenuto 6enoro ceta B crektp. Habmonenue n o0bscHeHne
OTIBITOB TI0 TIOJTYYEHHUIO OEJIOTr0 CBETa IMPH CIOKCHHH CBETA Pa3HBIX I[BETOB.
[IpoBenenue u 00BSICHEHUE ONBITOB MO BOCTIPUATHIO [IBETA MIPEIMETOB IPH UX
HaOJII0JICHUU Yepe3 [IBETOBBIC (PHIIHTPHI (IIBETHBIC OUKH)

Pasnen 12. KBantoBsle siBnenus (17 1)

Hcnyckanve v MOTJIONICHUE CBETa
aTomMoM (4 1)

OmnbiThl Pesepdopaa u muianerapHas
Mojeas aroMa. Mojens aroma bopa.
Hcnyckanue U MOIJIOLICHUE CBETa
aromoM. KBanTel. JInHelyaTsie
CIIEKTPHI

O6cyxnenue nienu onbiToB Pesepdopaa mo uccienoBaHUO0 aTOMOB, BBIIBUKCHHE
THIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax OIBITOB B 3aBUCHUMOCTH OT IPEAIOJIaraeéMoro
CTPOEHUS aTOMOB, ()OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YIHTATOB OIBITOB.
OOcyKaeHre POTUBOPEYHI TUIAHETAPHON MOJICTM aTOMa M OCHOBAHHM JUIst
runoTe3sl bopa o crarmoHapHBIX OpOUTAX JIEKTPOHOB.

HaOnroieHre CIIONIHBIX ¥ IMHEWYAThIX CIICKTPOB U3IyYCHUS PA3JIMYHBIX BEIIECTB.
OObsCHEHNE TMHENYAThIX CIIEKTPOB U3JIy4YEHUs

Crtpoenue aToMHOTO sizipa (6 1)

PannoaktuBHOCTh. Anb(a-, 6eTa- u
ramma-usiydenus. CtpoeHue
aTOMHOTO siipa. Hyknonnas Mozens
aTOMHOTrO sapa. M3oTonsl.
PannoakTuBHbBIE MpeBpallIeHuUS.
ITepuon monypacnana. JleictBus
paZMOaKTUBHBIX U3NTyYEeHUN Ha

JKHUBBIC

OpTraHU3MBbI

OO6cyxeHre BO3MOKHBIX THIIOTE3 0 MOJEISAX cTpoeHus sapa. Onpenenenue
COCTaBa SIAEP MO 3aJaHHBIM MACCOBBIM U 3apsiA0BBIM YHCJIaM U I10 MTOJIOKEHUIO B
nepuoaudecko cucreme aneMeHToB (MC — xumus).

AHanu3 U3MEHEHUS COCTaBa sApa U €ro MOJ0KEHUS B IEPUOANYECKON CUCTEME TTPU
a-paauoaktuBHoCTH (MC — Xumus).

HccnenoBanue TpekoB a-4yacTHI] 110 TOTOBBIM ¢oTorpadpusiM. OOHapykeHue u
M3MepeHue paJraoHHOro (poHa C MOMOIIBIO0 JO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH. AHAJIN3 OMOJIOTHYECKUX U3MEHEHHM, TPOUCXOSIINX IO
neiicTBreM paanoakTUBHBIX n3nydeHuit (MC — 6uonorus). Mcnons3oBanue
paavoaKkTUBHBIX n3nydyeHui B menuuuHe (MC — 6uosorus)

Snepusie peakuuu (7 1)

SAnepHble peakuu. 3aKOHBI
COXPaHEHHMs 3aps1I0BOrO U MaCCOBOTO
qrcesl. DHEPTHs CBSI3U aTOMHBIX sJIEP.
CB43b Macchl 1 3Heprun. Peakiuu
CUHTE3a U JieneHus aaep. ctounukn
sHeprun CoJIHIA U 3BE3L.

SnepHas sHepreTuka

Pemenue 3ana4 ¢ nCnosib30BaHUEM 3aKOHOB COXPAHEHUSI MAaCCOBBIX U 3apsOBbIX
Yycell Ha ONpeJIelIeHUE Pe3yJIbTAaTOB SIIEPHBIX PEaKLIUi; aHAIN3 BO3MOYKHOCTH WM
HEBO3MO>KHOCTH SIIEPHON PEAKIIUH.

OneHka 3HepruM CBSI3U S/IEP C UCIOJIb30BaHUEM (HOpMYIIbl DIHIITEHHA.
OO6cy>xaeHne NepereKTUB UCTI0Ib30BAHUS YIIPABISEMOI0 TEPMOSAEPHOTO CHHTE3A.
OO6cyx1eHre TPEeUMYILECTB U IKOJIOTUYECKUX MPOOIeM, CBA3aHHbBIX C SEPHOMN
sHepretuxkoit (MC — skonorus)

[ToBTOpHTENEHO-00001IAROIIIIT MOTYIH (9 1)

Cucrematuzamus 1 00001IeHne
MPEIMETHOTIO COJICPIKAHUS U OTIbITA
JESTeIILHOCTH, PUOOPETEHHOTO TIPH

O060011IeH e COAePKAHUS KaXKI0T0O U3
OCHOBHBIX Pas3zIesioB Kypca (QU3HKH:
MEXaHHYECKHE, TeTUIOBbIE,

BrimonHenne yueOHbIX 3aJaHui, TPEOYIOMUX JeMOHCTPAIIUN KOMIIETEHTHOCTEH,
XapaKTEPU3YIOMIMX ECTECTBEHHOHAYYHYIO IPaMOTHOCTB:
- IPUMEHEHUS OJTyYCHHBIX 3HAHUH [T HAYYHOro 00bsICHEHHS (PU3NYECKUX SIBICHUH B
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H3y4YCHHMH BCETO Kypca puznku

AJIEKTPOMAarHUTHBIE, KBAHTOBBIE SIBICHUS.
Hayunslii MeTOA MO3HAHUS U €T0
peanuzanus B pU3MIECKUX
ncciaenoBanusax. CBsi3b GHU3UKA U
COBpPEMEHHBIX TEXHOJIOTHIA B 00J1aCTH
nepeaayr HHPOPMaIUK, JHEPreTHKE,
TpaHCHOpTe

OKpYIKaroIei MpUpoie U MOBCETHEBHOM )KHU3HHU, & TAK)KE BBIABICHUS (PU3HUCCKUX OCHOB
psiia COBPEeMEHHBIX TEXHOJIOTHIA;

- MPUMECHEHUST OCBOSHHBIX SKCIICPUMEHTAIBHBIX YMEHUH JIUIS HCCICIOBaHMS (PU3HMUSCKUX
SIBIICHUH, B TOM YHCJIC JIJISl TPOBEPKU TUTIOTE3 M BHISBICHUS 3aKOHOMEPHOCTEH.

Perrenue pacyéTHBIX 33724, B TOM YHCIIC TIPEIONATAOIINX UCTIONL30BaHNE (PH3HIECKON
MOJICTTH U OCHOBAHHBIX Ha COJICPKAHUH PA3JIMYHBIX Pa3/IeioB Kypca (u3uku. BeinoiaHeHne
Y 3alUTa TPYIIOBBIX W HHIUBUAYAIBHBIX IPOSKTOB, CBA3aHHBIX C COACPKAHUEM Kypca
(113637087
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TEMATHUYECKPE [INTAHUPOBAHME (c ykazaHueM 3J1eKTPOHHBIX (IIM(PPOBHIX) 06pa3oBaTEJbLHBIX PECYPCOB)
7 Kkiacc

KonmuectBo yacoB

No HaumeHnoBanue pa3zienoB U TeM IPOrpaMMbl BOeTO ‘ COHTpOTEIe ‘ F—— DnexTpoHHbIe (1M pOBLIE) 00pa30BaTeNIbHBIE PECYpPCHI™
Pasnen 1. ®usnka u €€ posb B NO3HAHUU OKPY)KAIOIIEr0 MUpa
1.1. dusnka — HayKa 0 IPUPOJIE 5 https://www.youtube.com/embed/nr8 XJeew6X4
http://class-fizik.ru/images/pd/7-1-1.pdf
1.2. dusnyeckre BEININHBI https://www.youtube.com/embed/3UeGY KAgrww
5 1 http://class-fizik.ru/images/pd/7-1-4.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=01
http://www.fizika.ru/fakultat/index.php?theme=01
1.3. EctecTBeHHO- HaydHBIN METO/I TO3HAHUS 9 1 https://www.youtube.com/embed/r-RyObEEHT]I
http://class-fizik.ru/images/pd/7-1-3.pdf
Wroro mo pazueny 6 2
Pa3,uen 2. HepBOHa‘laJ'ILHLIe CBCACHUA O CTPOCHHUHU BCUICCTBA
2.1. CtpoeHue BeliecTa https://www.youtube.com/embed/Y8wybzgosOY
1 http://class-fizik.ru/images/pd/7-2-1.pdf
http://class-fizik.ru/images/pd/7-2-2.pdf
2.2. JIBr>keHUEe U B3aMMOJICHCTBHE YaCTHI] https://www.youtube.com/embed/Pz2-URG902w
BEIIECTBA 5 1 http://class-fizik.ru/images/pd/7-2-3.pdf
http://class-fizik.ru/images/pd/7-2-4.pdf
http://class-fizik.ru/images/pd/7-2-5.pdf
2.3. ArperaTHble COCTOSIHHSI BEIIECTBA https://www.youtube.com/embed/BxvKO0iC1JIQ
2 https://www.youtube.com/embed/RrGhHOEDA10
http://class-fizik.ru/images/pd/7-2-6.pdf
Hroro no pazgeny 5 1
Paznen 3. J/IBmkeHre u B3aUMOICHCTBHE TEN
3.1. MexaHnueckoe IBUKEHUE https://www.youtube.com/embed/cSGrSpcySwqg
https://www.youtube.com/embed/ XWTbgcDIHw
3 1 https://www.youtube.com/embed/ xXWTbgcDIHw
https://www.youtube.com/embed/tkg-a9VyBs0
http://class-fizik.ru/images/pd/7-3-1.pdf
http://class-fizik.ru/images/pd/7-3-2.pdf



https://www.youtube.com/embed/nr8XJeew6X4
http://class-fizik.ru/images/pd/7-1-1.pdf
https://www.youtube.com/embed/3UeGYKAqrww
http://class-fizik.ru/images/pd/7-1-4.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=01
http://www.fizika.ru/fakultat/index.php?theme=01
https://www.youtube.com/embed/r-Ry0bEEHrI
http://class-fizik.ru/images/pd/7-1-3.pdf
https://www.youtube.com/embed/Y8wybzgosOY
http://class-fizik.ru/images/pd/7-2-1.pdf
http://class-fizik.ru/images/pd/7-2-2.pdf
https://www.youtube.com/embed/Pz2-URG9o2w
http://class-fizik.ru/images/pd/7-2-3.pdf
http://class-fizik.ru/images/pd/7-2-4.pdf
http://class-fizik.ru/images/pd/7-2-5.pdf
https://www.youtube.com/embed/BxvK0iC1JlQ
https://www.youtube.com/embed/RrGhHoEDA10
http://class-fizik.ru/images/pd/7-2-6.pdf
https://www.youtube.com/embed/cSGrSpcySwg
https://www.youtube.com/embed/_xWTbqcDIHw
https://www.youtube.com/embed/_xWTbqcDIHw
https://www.youtube.com/embed/tkg-a9VyBs0
http://class-fizik.ru/images/pd/7-3-1.pdf
http://class-fizik.ru/images/pd/7-3-2.pdf
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BCETO

KOHTPOJIbHBIC

TIPAKTUYECKUC

DnexTpoHHbIe (1M POBLIE) 00pa30BaTENIbHBIE PECYPCHI™

http://class-fizik.ru/images/pd/7-3-3.pdf

http://class-fizik.ru/images/pd/7-3-4.pdf

3.2.

Huepnus, macca, IIIOTHOCTh

https://www.youtube.com/embed/Ely8Is2 Atzw

https://www.youtube.com/embed/WeeSGGXAZNM

https://www.youtube.com/embed/oVVvQbUnzoNg

https://www.youtube.com/embed/6kNsjcxVVE30

http://class-fizik.ru/images/pd/7-3-6.pdf

http://class-fizik.ru/images/pd/7-3-7.pdf

http://class-fizik.ru/images/pd/7-3-8.pdf

http://class-fizik.ru/images/pd/7-3-9.pdf

http://www.fizika.ru/kniga/index.php?mode=oglavienie&theme=02

http://www.fizika.ru/fakultat/index.php?theme=02

3.3.

Cuna. Bune! cun

14

https://www.youtube.com/embed/LM 4dezEr7I

https://www.youtube.com/embed/PWO56 3Z2bU

https://www.youtube.com/embed/hrmzxjdg4Mw

https://www.youtube.com/embed/hhwyyqjlbY's

https://www.youtube.com/embed/WmrpbM2bgyc

https://www.youtube.com/embed/0Lhcg5CTbhXo

https://www.youtube.com/embed/mcVOQjUkGJlg

https://www.youtube.com/embed/72VDOFgX1Eo

http://class-fizik.ru/images/pd/7-3-10.pdf

http://class-fizik.ru/images/pd/7-3-11.pdf

http://class-fizik.ru/images/pd/7-3-12.pdf

http://class-fizik.ru/images/pd/7-3-13.pdf

http://class-fizik.ru/images/pd/7-3-14.pdf

http://class-fizik.ru/images/pd/7-3-15.pdf

http://class-fizik.ru/images/pd/7-3-16.pdf

http://class-fizik.ru/images/pd/7-3-17.pdf

http://www.fizika.ru/kniga/index.php?mode=oglavienie&theme=03

http://www.fizika.ru/fakultat/index.php?theme=03

Hroro no pazneny

21



http://class-fizik.ru/images/pd/7-3-3.pdf
http://class-fizik.ru/images/pd/7-3-4.pdf
https://www.youtube.com/embed/EIy8Is2Atzw
https://www.youtube.com/embed/WeeSGGXAZNM
https://www.youtube.com/embed/oVvQbUnzoNg
https://www.youtube.com/embed/6kNsjcxVE30
http://class-fizik.ru/images/pd/7-3-6.pdf
http://class-fizik.ru/images/pd/7-3-7.pdf
http://class-fizik.ru/images/pd/7-3-8.pdf
http://class-fizik.ru/images/pd/7-3-9.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=02
http://www.fizika.ru/fakultat/index.php?theme=02
https://www.youtube.com/embed/LM_4dezEr7I
https://www.youtube.com/embed/PWO56_3Z2bU
https://www.youtube.com/embed/hrmzxjdg4Mw
https://www.youtube.com/embed/hhwyygj1bYs
https://www.youtube.com/embed/WmrpbM2bqyc
https://www.youtube.com/embed/0Lhcq5CTbXo
https://www.youtube.com/embed/mcVQjUkGJlg
https://www.youtube.com/embed/72VDQFgX1Eo
http://class-fizik.ru/images/pd/7-3-10.pdf
http://class-fizik.ru/images/pd/7-3-11.pdf
http://class-fizik.ru/images/pd/7-3-12.pdf
http://class-fizik.ru/images/pd/7-3-13.pdf
http://class-fizik.ru/images/pd/7-3-14.pdf
http://class-fizik.ru/images/pd/7-3-15.pdf
http://class-fizik.ru/images/pd/7-3-16.pdf
http://class-fizik.ru/images/pd/7-3-17.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=03
http://www.fizika.ru/fakultat/index.php?theme=03
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Ne

HaumenoBanue pa3esioB 1 TeM MPOrpaMMbl

KomnuectBo yacos

BCCTO ‘ KOHTPOJIbHbBIE ‘ NIPaKTUYECKHE

DnexTpoHHbIe (1M POBLIE) 00pa30BaTENIbHBIE PECYPCHI™

Paznen 4.

JlaByieHue TBEPIBIX TEJ, )KUIAKOCTEH 1 ra30B

4.1.

Hasnenue. llepenaua naBnenus TBEpAbIMU
TeJIaMU, KHUIKOCTSIMU U Ta3aMu

https://www.youtube.com/embed/tQpjz9x-00Y

https://www.youtube.com/embed/51kdH7-NMoc

https://www.youtube.com/embed/GbFU0ZNDaxk

http://class-fizik.ru/images/pd/7-4-1.pdf

http://class-fizik.ru/images/pd/7-4-2.pdf

http://class-fizik.ru/images/pd/7-4-3.pdf

http://class-fizik.ru/images/pd/7-4-4.pdf

http://class-fizik.ru/images/pd/7-4-5.pdf

http://www.fizika.ru/kniga/index.php?mode=oglavienie&theme=04

http://www.fizika.ru/fakultat/index.php?theme=04

4.2.

JlaBiaeHue KuJIKOCTH

https://www.youtube.com/embed/GFUfqcupe8Q

https://www.youtube.com/embed/BOtzZ\WyB X341

https://www.youtube.com/embed/KjcORUVPKJk

https://www.youtube.com/embed/ou4V{wgP4DI

http://class-fizik.ru/images/pd/7-4-6.pdf

http://class-fizik.ru/images/pd/7-4-7.pdf

http://class-fizik.ru/images/pd/7-4-8.pdf

4.3.

ATMocdepHOoe TaBiieHIe

https://www.youtube.com/embed/-4rkik6H-AA

https://www.youtube.com/embed/EH6GNJAfIEI

https://www.youtube.com/embed/ji9g0zIrOWE

https://www.youtube.com/embed/qtj64yvel Y

http://class-fizik.ru/images/pd/7-4-9.pdf

http://class-fizik.ru/images/pd/7-4-10.pdf

http://class-fizik.ru/images/pd/7-4-11.pdf

http://class-fizik.ru/images/pd/7-4-12.pdf

http://class-fizik.ru/images/pd/7-4-14.pdf

http://class-fizik.ru/images/pd/7-4-13.pdf

44.

JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B
HUX TeJI0

https://www.youtube.com/embed/M2E5WLLHo02Y

https://www.youtube.com/embed/o6W dPn2Z38

https://www.youtube.com/embed/RqTi7930rZE

https://www.youtube.com/embed/dJn2Gihb8e8



https://www.youtube.com/embed/tQpjz9x-o0Y
https://www.youtube.com/embed/51kdH7-NMoc
https://www.youtube.com/embed/GbFU0ZNDqxk
http://class-fizik.ru/images/pd/7-4-1.pdf
http://class-fizik.ru/images/pd/7-4-2.pdf
http://class-fizik.ru/images/pd/7-4-3.pdf
http://class-fizik.ru/images/pd/7-4-4.pdf
http://class-fizik.ru/images/pd/7-4-5.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=04
http://www.fizika.ru/fakultat/index.php?theme=04
https://www.youtube.com/embed/GFUfqcupe8Q
https://www.youtube.com/embed/BOtzWyBX34I
https://www.youtube.com/embed/Kjc0RUvPKJk
https://www.youtube.com/embed/ou4VfwgP4DI
http://class-fizik.ru/images/pd/7-4-6.pdf
http://class-fizik.ru/images/pd/7-4-7.pdf
http://class-fizik.ru/images/pd/7-4-8.pdf
https://www.youtube.com/embed/-4rkik6H-AA
https://www.youtube.com/embed/EH6GnJdflEI
https://www.youtube.com/embed/ji9gOzIrOWE
https://www.youtube.com/embed/qtj64yv6lYI
http://class-fizik.ru/images/pd/7-4-9.pdf
http://class-fizik.ru/images/pd/7-4-10.pdf
http://class-fizik.ru/images/pd/7-4-11.pdf
http://class-fizik.ru/images/pd/7-4-12.pdf
http://class-fizik.ru/images/pd/7-4-14.pdf
http://class-fizik.ru/images/pd/7-4-13.pdf
https://www.youtube.com/embed/M2E5WLLHo2Y
https://www.youtube.com/embed/o6W_dPn2Z38
https://www.youtube.com/embed/RqTi7q3OrZE
https://www.youtube.com/embed/dJn2Gihb8e8
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HaumenoBanue pa3esioB 1 TeM MPOrpaMMbl

KomnuectBo yacos

BCETO

KOHTPOJIbHBIC

TIPAKTUYECKUC

DnexTpoHHbIe (1M POBLIE) 00pa30BaTENIbHBIE PECYPCHI™

https://www.youtube.com/embed/JQ33yP504Ek

http://class-fizik.ru/images/pd/7-4-15.pdf

http://class-fizik.ru/images/pd/7-4-17.pdf

http://class-fizik.ru/images/pd/7-4-16.pdf

http://class-fizik.ru/images/pd/7-4-18.pdf

http://class-fizik.ru/images/pd/7-sum4.pdf

Hroro no pazneny

21

Pasznen 5.

PaboTa 1 MOUTHOCTB. DHEprus

5.1.

Pabora 1 MomHOCTH

https://www.youtube.com/embed/cwBmf9OKIwo

https://www.youtube.com/embed/n9P1CGfHwPo

http://class-fizik.ru/images/pd/7-5-1.pdf

http://class-fizik.ru/images/pd/7-5-2.pdf

http://www.fizika.ru/kniga/index.php?mode=oglavienie&theme=05

5.2.

HpOCTLIe MCXaHU3MbI

https://www.youtube.com/embed/hrX9kNDOFD4

https://www.youtube.com/embed/hJYE gTx2Eo

https://www.youtube.com/embed/OamyQWY NVJ4

https://www.youtube.com/embed/Nx661Jmbzkk

https://www.youtube.com/embed/Ue66iQ8SF7Y

http://class-fizik.ru/images/pd/7-5-8.pdf

http://class-fizik.ru/images/pd/7-5-9.pdf

http://class-fizik.ru/images/pd/7-5-10.pdf

http://class-fizik.ru/images/pd/7-5-11.pdf

http://class-fizik.ru/images/pd/7-5-12.pdf

5.3.

Mexanu4deckas OHECPIUsid

https://www.youtube.com/embed/ uYvDp50180

https://www.youtube.com/embed/7EzDjUY6WFc

http://class-fizik.ru/images/pd/7-5-3.pdf

http://class-fizik.ru/images/pd/7-5-4.pdf

http://class-fizik.ru/images/pd/7-5-5.pdf

http://class-fizik.ru/images/pd/7-5-6.pdf

http://class-fizik.ru/images/pd/7-5-7.pdf

http://www.fizika.ru/fakultat/index.php?theme=05

Hroro no pasaeny

12



https://www.youtube.com/embed/JQ33yP504Ek
http://class-fizik.ru/images/pd/7-4-15.pdf
http://class-fizik.ru/images/pd/7-4-17.pdf
http://class-fizik.ru/images/pd/7-4-16.pdf
http://class-fizik.ru/images/pd/7-4-18.pdf
http://class-fizik.ru/images/pd/7-sum4.pdf
https://www.youtube.com/embed/cwBmf9OKlwo
https://www.youtube.com/embed/n9P1CGfHwPo
http://class-fizik.ru/images/pd/7-5-1.pdf
http://class-fizik.ru/images/pd/7-5-2.pdf
http://www.fizika.ru/kniga/index.php?mode=oglavlenie&theme=05
https://www.youtube.com/embed/hrX9kNDOFD4
https://www.youtube.com/embed/hJYE_gTx2Eo
https://www.youtube.com/embed/OamyQWYNVJ4
https://www.youtube.com/embed/Nx661Jmbzkk
https://www.youtube.com/embed/Ue66iQ8SF7Y
http://class-fizik.ru/images/pd/7-5-8.pdf
http://class-fizik.ru/images/pd/7-5-9.pdf
http://class-fizik.ru/images/pd/7-5-10.pdf
http://class-fizik.ru/images/pd/7-5-11.pdf
http://class-fizik.ru/images/pd/7-5-12.pdf
https://www.youtube.com/embed/_uYvDp5018o
https://www.youtube.com/embed/7EzDjUY6WFc
http://class-fizik.ru/images/pd/7-5-3.pdf
http://class-fizik.ru/images/pd/7-5-4.pdf
http://class-fizik.ru/images/pd/7-5-5.pdf
http://class-fizik.ru/images/pd/7-5-6.pdf
http://class-fizik.ru/images/pd/7-5-7.pdf
http://www.fizika.ru/fakultat/index.php?theme=05
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KommuectBo gyacos

No HaumeHnoBanue pa3aenoB v TeM IpOrpaMMbl O DnexTpoHHbIe (1M POBLIE) 00pa30BaTENIbHBIE PECYPCHI™
PesepBHOE BpeMms 3
68 5 11
8 kJacc
KomnnuecTBo yacos
Ne HanmenoBanue pa3znesnoB 1 TeM IPOrpamMMsl OnextponHbie (M(poBbIe) 00pa3oBaTEIbHBIC PECYPCHI
BCEro ‘ KOHTPOJIbHBIE ‘ paKTHYECKHE
Pa3nen 6. TemnoBrlie ABIIEHUS
6.1. CtpoeHue u CBOMCTBA BENIECTBA 7
6.2. TennoBbie IPoOIIECCHI 21 2 3
Wroro mo pazueny 28
Paznen 7. DnexTpuyeckrue U MarHUTHBIC SIBJICHUS
7.1. DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela U UX 7
B3aMMOJICHICTBHC
7.2 [TocTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 5
7.3. MarHuTHBIC SBIICHHS 6 2
7.4. DJIEKTPOMAarHuTHasE HWHIYKIHS 4
Wroro mo pazueny 37
PesepBHOE Bpemst 3
68 3 10
9 kJ1acc
Ne HaumeHnoBaHue pa3fenoB ¥ TeM MPOrpaMMBI Koamiectso wacos DnexTpoHHbIe (I POBLIE) 00pa30BaTENbHbBIE PECYPCHI
BCEro ‘ KOHTPOJIBHBIE MpaKkTHYeCKHe
Paznen 8. Mexanuueckue siBIeHUS
8.1. MexaHH4eCcKOe ABMKEHNE U CIIOCOOBI €r0 10
OTHCAHUS
8.2. BsaumogeiictBue Ten 20
8.3. 3aKOHBI COXPaHEHUS 10
Hroro no pasneny 40

Paznen

9. MexaHuueckue KoJIeOaHUs U BOJHBI
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9.1. Mexanunueckue KoueGaHus 7
9.2. MexaHnuecKre BOJHBI. 3BYK 8
Hroro no pazueny 15
Paznen 10. DneKTpoMarHUTHOE MOJIE U JIEKTPOMArHUTHHIE BOJIHEI
10.1. DNeKTpOMarHuTHOE I0JIE U 6
AJIEKTPOMArHUTHBIE BOJIHbI
Wroro mo paszneny 6
Pa3nen 11. CBeToBEIE IBICHUSI
11.1. 3aKOHbI pacpOCTPAHEHHUS CBETA 6
11.2. JInH3BI 1 onTHYECKHE TPUOOPHI 6
11.3. Paznosxxenue 6eoro cBeTa B CIIEKTP 3
Wroro no pazneny 15
Pasznen 12. KBautoBble SBICHUS
12.1. VcnyckaHue ¥ norjaouieHue CBeTa aTOMOM 4
12.2. CtpoeHue aTOMHOTO sijipa 6
12.3. SAnepHblie peakuu 7
Wroro no pazneny 17
Paznen 13. [loBTOpuTensHO-00001IaFOIINI MOIYITb
13.1 Cucremaruzamus 1 00001eHne
MIPEIMETHOTO COAECPIKAHUSI U OTIBITA 9
NEeSATSIILHOCTH, TPHOOPETEHHOTO MTPH
M3YYEHHH BCETo Kypca pU3uku
Wroro mo pazneny 9
102

*Inexmponnvie (Yugposwvle) obpazosameibHvle pecypcol.

http://class-fizik.ru/
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru

http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru

http ://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/

http ://www.all-fizika.com/



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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IHOYPOYHOE KAJIEHIAPHOE IIVTAHUPOBAHMUE na 2023-2024 y4eOHBbIii 1o

KomngecTBo yacos

Ne Tema ypoxka KOHTPOJIBHBIE | MPAKTHUECKHE Hara Bua (popma 1 MeTO1 KOHTPOJIS)
Beero paboThI paboThI M3ydCHNA
1. |®wusuka — Hayka o IpUpoJeE. 1 Texymmmii KOHTPOIb ((HPOHTATBHBIN
YCTHBIN OIPOC)
2. |SBnenus npuposl. PU3NUYECKHUE SIBICHHUS. 1 Texymmmii KOHTPOIb ((HPOHTATBHBIN
YCTHBIN OIPOC)
3. |Pusnveckue Benn4yuHbL. M3Mepenue Gpusndeckux Texyuuit KOHTPoIIb (GPOHTATBHBIN
BesnuuH. [lorpemHocts n3mMepennit. MexaynapoaHas 1 YCTHBIN OIPOC)
CUCTEMA EMHMUII
4. |Jlabopatopnas pabora Ne 1 o teme: «Omnpenenenue 1 1 TemaTnueckuit KOHTPOIIb (TPyHIIOBas
LIEHBI JICJICHUS N3MEPUTEIILHOTO TIPHOOopay nabopaTopHas pabora)
5. |Jlabopatopnas padora Ne 2 o Teme: «M3meperne o0bpéma 1 1 Temarnueckuii KOHTPOJIb (TPYIIIIOBast
TBEPAOIO TENIA» nabopaTtopHasi pabora)
6. |Onucanue GU3NIECKUX SBICHHUA C TIOMOIIBIO MOJCIICH 1 Texyuuit KOHTPoIIb (GPOHTATBHBIN
YCTHBIN OIPOC)
7. |ATOMBI U MOJIEKYIIBI, UX pa3Mepbl. OMbITHI, 1 Texyuuit KOHTPOIIb (HPOHTATBHBIN
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHHUE BENIECTBA YCTHBIN OIPOC)
8. |JlabGopatopHas padora Ne 3 mo Teme: «OrneHka Aramerpa 1 1 Temarnueckuii KOHTPOJIb (TPYIIITOBAs
aToMa METOJIOM PSZIOB) naboparopHas paboTa)
9. |bpoynoBckoe nBuxenue. luddysusa. Bzaumoneiicrsue 1 Texymmii KOHTPOIb ((HPPOHTATBHBIN
YaCTHII BELIECTBA: MPUTSIKEHHE U OTTAJIKUBAHNE YCTHBIH OMpOoc)
10. | ArperaTHble COCTOSTHUSI BELIIECTBA: CTPOEHUE Ta3oB, 1 Texymmii KOHTPOJIb (KOMOMHUPOBAHHBIH
KUAKOCTEN U TBEPJBIX (KPUCTAIIIMYECKHX) Tell YCTHBIH OMpOoc)
11.|CamocrostensbHas padora Ne 1 o teme: 1 Temarnueckuii KOHTPOJIb
«ITepBoHayanbHBIE CBEAEHUS O CTPOCHUH BEIIECTBA (MHAMBUyaNbHAS MHChbMEHHAs paboTa)
12.|Mexanunueckoe JBmxeHue. PaBHoMmepHoe 1 Texymmii KOHTPOJIb (KOMOWHUPOBAHHBIH
HepaBHOMEpPHOE ABHKeHHE. CkopocTh. CpeHss CKOPOCTh 1 YCTHBIH OMpOoc)
IIPY HEPAaBHOMEPHOM JIBUIKECHHH.
13.|Pacder myTH 1 BpeMeHH TBUKCHUS 1 Texymuit KOHTPOIJIb (KOMOMHUPOBAHHAS

NUChbMEHHas paboTa)
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KomngecTBo yacos

Ne Tema ypoxka KOHTPOJIBHBIE | MPAKTHUECKHE Hara Bua (popma 1 MeTOT KOHTPOJIS)
Beero paboThI paboThI M3ydCHNA
14.|JIaGoparopnas pabota Ne 4 o Teme: «OnpeneneHue TemaTuaeckuii KOHTPOIIb (TPyHIIOBast
CPEIHEN CKOPOCTH CKOJIBKEHUS IIapUKa MO HAKIIOHHOMN 1 1 naboparopHas paboTa)
IIJIOCKOCTH
15. | SIBnenne nnepuuu. 3aKoH uHEpHHUK. B3anmoaerictBue Ten Texymuit KOHTPOJIb (GPOHTATIBHBII
KaK PUYMHA U3MEHEHUs CKOPOCTH JIBUKEHUS Tea Macca 1 YCTHBIH OIpOcC)
KaK Mepa MHEPTHOCTH Tella
16. |I[TnoTHOCTH BemecTBa. Pemenne 3aqay Ha onpeneneHme 1 Texymmii KOHTPOIb (KOMOMHUPOBAHHAS
Macchl Tena, ero 00bEMa U IIOTHOCTH nUCbMEHHas paboTa)
17. |JTaboparoprast pabota Ne Smio Teme: «Omnpenernenue 1 1 Temarnueckuii KOHTPOJIb (TPYIIITOBAs
IIJIOTHOCTH TBEPAOTO TENIA» nabopaTtopHasi pabora)
18. |KontponsHas padora Nel mo remam: «MexaHHUECKOE 1 1 TemaTnyecknii KOHTPOJIb
JBUKEHHE», «Macca, III0THOCTH) (MHIMBHyalbHAS KOHTPOJIbHAS padoTa)
19. |Cuna kak xapakTepuCTHKa B3aUMOJCHCTBUS TeI 1 Texymmii KOHTPoOJIb (HPOHTANIBHBIN
YCTHBIH OIpOoc)
20. | SIBnenue taroreHus. Cuna TsHKECTH 1 Texymmii KOHTPOIb ((HPOHTATBHBIN
YCTHBIH OMpOoc)
21.|Cuna ynpyroctu. 3akoH 'yka 1 Texymmii KOHTPOIb ((HPPOHTATBHBIN
YCTHBIH OMpOoc)
22.|Pemenne 3a1a4 Ha 3akoH ['yka 1 Texymmii KOHTPOJIb (KOMOWHUPOBAHHAS
MMCbMEHHAas paboTa U YCTHBIM 0Npoc)
23.|Bec Tena. HeBecomocTh 1 Texymmii KOHTPOIb ((HPPOHTATBHBIN
YCTHBIH OMpOoc)
24. |Pemenue 3a1a4 Ha pacyéT Beca Tena 1 Texymmii KOHTPOJIb (KOMOMHUPOBaHHAS
MMCbMEHHAas paboTa U YCTHBIM 0npoc)
25. |Cuna TshKecTH Ha JpYruX IDTaHeTax 1 Texymuit KOHTPOIIb (HPOHTAIBHBII
YCTHBIH OMpoc)
26. |JTabopaTopHas padora Ne 6 mo Teme: «I'pagyupoBaHue 1 1 TemaTudeckuii KOHTPOJIb (TPYIIIOBas
NIPYXKUHBI U U3MEPEHHE CUJI TUHAMOMETPOM) naboparopHasi paboTa)
27.|CnoxeHue CUII, HAIIPABICHHBIX IO OJTHOW TIPSIMOH. 1 Texyiuuit KOHTPOJIb (HPOHTAIBHBII

PaBHOnelicTBYIOIIAs CHII

YCTHBIH OMPOC)
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KomngecTBo yacos

Ne Tema ypoxka KOHTPOJIBHBIE | MPAKTHUECKHE Hara Bua (popma 1 MeTOT KOHTPOJIS)
Beero paboThI paboThI M3ydCHNA
28. |Pemenue 3a1a4 Ha pacuéT paBHOICHCTBYIOIIEH CHIT 1 Texymmmii KOHTPOJIb (KOMOMHUPOBAHHAS
NMCbMEHHAas paboTa U YCTHBIN 0npoc)
29. |Cuna tpenus. TpeHHE CKONTBKEHUS U TPEHUE TIOKOSI. 1 Texymuii KOHTPOJIb (KOMOMHUPOBAHHAS
Tpenue B npupoJie U TEXHUKE MCbMEHHAas paboTa U YCTHBIN 0Npoc)
30. |JlaGopaTopnas padora Ne 7 o Teme: «BolsicHeHHE TemaTnueckuii KOHTPOIIb (TPyHIOBast
3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIBXKECHUSI OT ILIOLIAAN 1 1 nabopaTopHasi pabora)
COIIPUKOCHOBEHUS T€J U NPUKUMAIOLIECH CUIIBD)
31. |Pemenue 3ana4 no remam «Cuiibl», «PaBHOJEHCTBYOIIAS 1 Texymmii KOHTPOJIb (KOMOMHUPOBAHHAS
CHID) NUCbMEHHAs padoTa M YCTHBIHN OIPOC)
32. |KonTposnpHas padora Ne 2 o teme: «Cuna. Buasl cuin» 1 1 Temarnueckuii KOHTPOJIb
(MHIUBHyaIbHAsE KOHTPOJIbHAS paboTa)
33. |laBnenue. CriocoObl YMEHBIIICHUS U YBEIIMYCHUS Texymuit KOHTPOIb (HPOHTATBHBIN
JIaBJICHUS 1 YCTHBIN OIIPOC)
34.|daBnenue ra3a. 3aBUCUMOCTb JIaBJI€HUA ra3a oT 00bEMa 1 Texyuuit KOHTPOIIb (HPOHTATBHBIN
TEMITepPaTyphI 1 YCTHBIN OIIpOC)
35. |[lepenaua naBiaeHus TBEPABIMU TEIAMHU, KUIKOCTIMH U Texymmii KOHTPOJb ((HPOHTATBHBIN
razamu. 3akoH [lackans 1 YCTHBINA OITPOC)
36. |3aBHCUMOCTb AABICHUS XKHUIKOCTH OT TITyOHHbI Texyuuit KOHTPOIIb (HPOHTATBHBIN
TOTPY>KEHHSL. 1 YCTHBIN OIIpOC)
I'mapocrarnyeckuii napagokc
37. |Penrenne 3amaq Ha pacy€T MABICHUS KUTKOCTH 1 VYcrHbIil onpoc
IIucbMEHHBIN KOHTPOJIb
38. |Coobmraroniiecst cocynpl. [ mapaBimaeckie MeXaHU3MBbI 1 Texymuit KOHTPOIIb (HPOHTAIBHBII
YCTHBIH OIPOC)
39. |Pemenne 3ama4 o Teme «JlaBneHne B )KAIKOCTH H Ta3e. 1 YcTHBIN onpoc
3axoH Ilackamnsa» IIucbMEHHBIN KOHTPOJIb
40. |KonTtponbHas padota Ne 3 o teme: «/laBineHue B 1 1 Temarnueckuii KOHTPOJIb
JKUJIKOCTH U Ta3e. 3akoH [Tackasiy (MHIUBHIyaTbHAsE KOHTPOJIbHAS paboTa)
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KomngecTBo yacos

ara
Ne Tema ypoxka KOHTPOJIBHBIE | MPAKTHUECKHE A Bua (popma 1 MeTOT KOHTPOJIS)
BCETO W3y4eHUs
paboThI paboThI
41. |Atmocdepa 3eman u aTMocdepHoe AaBneHue. [[pudnHel Texyuuit KOHTPOIIb (HPOHTATBHBIN
CYLIECTBOBaHMS BO3/YIIHOM 000J104KH 3eMIIH 1 YCTHBIN OTIPOC)
42.|OnbitT Toppuuennu. M3mepenue arMochepHOro JaBieHUs Texymuii KOHTPOIIb ((POHTATHHBIN
1 YCTHBIA OITPOC)
43. |3aBHCHUMOCTB aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT Texymuit KOHTPOIb (HPOHTATBHBIN
YPOBHEM MOpsI 1 YCTHBIN OTIPOC)
44. | TTpuGops! 17151 U3MEpEeHUs aTMOC(EepHOTo TaBICHUS Texymuit KOHTPOIb (GPOHTATBLHBIN
1 YCTHBII OIpoc)
45. |Pemienue 3a1a4 Ha pacy€T aTMOCPEPHOTO JAABJICHUS 1 YcTHbIl onpoc
IIucbMeHHBIN KOHTPOJIb
46. |CamocrositenbHas padota No2 mo Teme: «ATmochepHoe 1 TemaTuyeckuii KOHTPOJIb
JTaBJICHUE) (MHIMBHlyaJIbHAsI MUChMEHHAs paboTa)
47.|JleficTBHE KUIKOCTHU M raza Ha MOrPYKEHHOE B HUX TEJIO Texymmii KOHTPOJb ((HPOHTATBHBIN
1 YCTHBIH 01Ipoc)
48. |BrlTankuparomias (apx1uMe0Ba) cuiaa. 3akoH ApxuMesa Texyuuit KOHTPOIIb (HPOHTATBHBIN
1 YCTHBII 01poc)
49. |Pemenne 3a71a4 Ha 3aKOH ApXuMmesa Texymmii KOHTPOIb ((HPPOHTATBHBIN
1 YCTHBIH 01Ipoc)
50. |JlaGopatopHnast pabota Ne 8 o Teme: «OnpeneneHue TemaTnueckuit KOHTPOIIb (TPyHIOBas
BBITAJIKUBAIOIIEH CHITBI, ICHCTBYIOIICH HA TEIO, 1 1 nabopaTopHas pabora)
MOTPY>KEHHOE B )KUJIKOCTB)
51. (IInaBanue Ten. Bo3gyxomnnaBanue 1 Texymuit KOHTPOIIb (HPOHTAIBHBII
YCTHBIH OIPOC)
52. |Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHAa ApXUMea u 1 Texymmii KOHTPOJIb (KOMOMHUPOBaHHAS

YCJIOBUA IJIaBaHUA TCIT

MChbMEHHAsl paboTa U YCTHBIN OMPOC)
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KomngecTBo yacos

Ne Tema ypoxka KOHTPOJIBHBIE | MPAKTHUECKHE Hara Bua (popma 1 MeTOT KOHTPOJIS)
Beero paboThI paboTHI M3ydCHNA
53. |[KontponbsHas pabora Ned o teme «/leficTBUE KUIKOCTH 1 1 TemaTuyeckuii KOHTPOJIb
U ra3a Ha NOrpykKEHHOE B HUX TEJIO» (MHAMBUAYaTbHAS KOHTPOJIbHAS paboTa)
54. |Mexanudeckas pabota Texymuit KOHTPOJb (GPOHTAILHBIN
1 YCTHBIH OIIPOC)
55. |MouHoCTh Texymmmii KOHTPOIb ((HPOHTATBHBIN
1 YCTHBIH OIIpOC)
56. |Pemenue 3a1a4 Ha pacu€T pabOTHI M MOIIIHOCTH 1 Texymmii KOHTPOIb (KOMOMHUPOBAHHAS
nuchbMeHHas paboTa M YCTHBIN OMpoc)
57. |IIpocThie MEXaHU3MBI: pbIuar, 0J0K, HaKJIOHHAs 1 Texymuit KOHTPOIb (HPOHTATBHBIN
IJI0CKOCTh. [IpaBrito paBHOBECUs pblyara YCTHBIH OIpOoc)
58. | JTabopaTopHas padora Ne 9 «MccrnenoBanne ycnoBuit 1 1 TemaTuueckuit KOHTPOIIb (TPyHIOBas
PaBHOBECHSI phIUara nabopaTopHas pabora)
59. (IIpuMeneHue nmpaBuia paBHOBECHS phluara K OJ0KY. Texymuit KOHTPOIb (GPOHTATBLHBIN
«30JI0TOE MPABUIIO» MEXAHUKHU 1 YCTHBII OMpoc)
60. |[KII/] mpocTeix MmexaHu3MoB. [IpocThie MeXaHU3MBI B Texymmii KOHTPOIb ((HPOHTATBHBIN
OBITY M TeXHUKE. PpIyaru B Tene yeaoBeka 1 YCTHBIN OTIPOC)
61. |[JTabopaTtopnas padora Ne 10 «M3mepenune KI1/] 1 1 Tematuueckuit KOHTPOIB (TPYIMIIOBas
HAKJIOHHOH TUTOCKOCTH) nabopaTopHas paboTa)
62. |Kunernueckas u noteHuuanpHas sueprus. [Ipespaienue 1 Texymuit KOHTPOIIb (HPOHTATHHBIN
OJIHOTO BHJIA MEXaHWUYECKOW SHEPTHUH B IPYroi YCTHBIH OMpOoc)
63. |JlaGopaTopnast paborta Ne 11. «3akoH coxpaHeHHs U 1 1 TemaTnueckuit KOHTPOIIb (TPyHIOBast
W3MEHEHUS SHEPTHH B MEXAHHUKE)» nabopaTopHas paboTa)
64. |Pemmenue 3a1a4 ¢ UCMOIBb30BAaHUEM 3aKOHA COXPAHEHUS 1 Texymmii KOHTPOJIb (KOMOUHUPOBaHHAS
SHEPruu MUChbMEHHAsl paboTa U YCTHBIN OMPOC)
65. |[KontpomsHas pabora Ne 5 o Teme «Pabora U MOITHOCTE. 1 1 TemaTudyeckuii KOHTPOJIb
DHEprus» (MHIUBHIyaTbHAsE KOHTPOJIbHAS paboTa)
66. |[ToBTOpEHNE TPONICHHOTO 1 Texymuit KOHTPOIJIb (KOMOMHUPOBAHHAS

MUChbMEHHas paboTa U YCTHBIN OMPOC)
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KonnuecTBo yacos I
aTta
No Tema ypoka KOHTPOJIbHBIC | MPAKTHUECKHE Bun (hbopma 1 METOI KOHTPOJIA)
BCETO W3y4eHUs
paboThI paboThI

67. |[loBTOpEHNE TPONICHHOTO 1 Texymmmii KOHTPOJIb (KOMOMHUPOBAHHAS
nuchbMeHHas paboTa U YCTHBIN OIpoc)

68. [III'TIA 1 1 Wroroselii (MHAMBH1yalIbHAs KOHTPOJIbHAS
pabora)

OO011ee KOJIMYECTBO YacoOB MO MPOrpaMme 68 6 11
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